
STATE OF NEW MEXICO 
BEFORE THE SECRETARY OF ENVIRONMENT 

IN THE MATTERS OF THE APPLICATION OF 
THE UNITED STATES DEPARTMENT OF ENERGY 
AND LOS ALAMOS NATIONAL SECURITY LLC 
FOR A HAZARDOUS WASTE FACILITY PERMIT 
FOR LOS ALAMOS NATIONAL LABORATORY 
AND THE NOTICE OF INTENT TO DENY A PERMIT 
FOR OPEN BURN UNITS T A-16-388 AND TA-16-399 FOR 
LOS ALAMOS NATIONAL LABORATORY 

CITIZEN ACTION NEW MEXICO 
STATEMENT OF INTENT TO PRESENT TECHNICAL TESTIMONY 

My name is David B. McCoy and I am the Executive Director of Citizen Action 

New Mexico (CA). Pursuant to 20.1.4.300 NMAC, on behalf of Citizen Action, I intend 

to provide a technical written statement as well as oral testimony concerning the above-

captioned New Mexico Environment Department (NMED) permitting matters for Los 

Alamos National Laboratory (LANL). 

My office address is: 
David B. McCoy, Executive Director 
Citizen Action New Mexico 
POB 4276 
Albuquerque, NM 87196-4276 
505 262-1862 
dave@radfreenm.org 

EDUCATION AND WORK BACKGROUND 

I attended Western State University College of Law where I received a Bachelor 

of Laws and Juris Doctor degrees. 1 am admitted to the California State Bar (#170737). 

1 have been employed as Executive Director for Citizen Action since July, 2006 
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and will be testifying in the capacity as Director. During that time I have participated in 

Resource Conservation and Recovery Act (RCRA) legal proceedings for the Sandia 

National Laboratories ("Sandia") Mixed Waste Landfill, Chemical Waste Landfill 

Closure Plan and Post Closure Plan, the Sandia RCRA Draft Part B Permit, and the 

Kirtland Air Force Base RCRA Draft Part B OB/OD Permit. The RCRA proceedings for 

the Chemical Waste Landfill ("CWL"), which is a RCRA "regulated unit," resulted in 

plans to install a network of groundwater monitoring wells at CWL that were compliant 

with 40 CFR 264.91-100. The network of groundwater monitoring wells at CWL were 

required to be three down gradient monitoring placed at the Point of Compliance under 

40 CFR 264.95 and one upgradient background well. 

I have reviewed and provided both written and oral comments about proposals 

and reports of the Department of Energy (DOE), Sandia, LANL, and the New Mexico 

Environment Department. I have reviewed many groundwater reports for Sandia, 

LANL and Kirtland Air Force Base with Registered Geologist Robert Gilkeson from the 

perspective of whether legal compliance and adequate enforcement of RCRA 

requirements exist at those facilities and their hazardous waste areas. I have reviewed 

public participation requirements of RCRA. Citizen Action has presented allegations to 

the Defense Nuclear Facility Safety Board regarding the operation of a Sandia nuclear 

reactor and hot cell facility in a building that cannot be made safe from the design basis 

earthquake. 

Citizen Action has worked diligently within the regulatory process to address 

issues- to ensure enhanced public participation in the processes. Citizen Action has co-
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ordinated efforts and information sharing with other environmental organizations 

within New Mexico, such as Southwest Research Information Center, Concerned 

Citizens for Nuclear Safety, Citizens for Alternatives to Radioactive Dumping and 

others. This has included obtaining RCRA documents through the Freedom of 

Information FOIA by successful lawsuit and/ or the administrative appeals process. 

I was co-counsel pro hac vice with Attorney Nancy Simmons in the lawsuit New 

Mexico Environment Department v. Citizen Action (D0101-CV20070-2626) that resulted in 

the release of some 3,700 pages of approximately 221 public records that the NMED 

held secret for ten years that were written by TechLaw, Inc. and AQS and that are 

relevant to the instant proceedings for the LANL RCRA Draft Part B Permit. 

From 1998 to 2005, I provided pro bono consultation, research and writings for 

the Environmental Defense Institute (EDI) and Keep Yellowstone Nuclear Free (KYNF) 

for RCRA permitting matters related to Idaho National Laboratory's ("INL") INTEC 

nuclear incinerators, the New Waste Calcining Facility ("Calciner") and the Waste 

Experimental Reduction Facility ("WERF"), High Level Liquid Waste 

Evaporators("HLLWE"), Process Equipment Waste Evaporator ("PEWE"), INTEC 

Liquid Waste Management System, Liquid Effluent Treatment and Disposal 

("LET&D"), and safety issues for the Advanced Test Reactor(" ATR"). 

With EDI and KYNF, I jointly drafted Notices of Intent to Sue for failure to have 

RCRA permits for the Calciner and WERF incinerators that resulted in closure and 

cleanup. 

I was lead for drafting and filing a petition with the US Environmental Protection 
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Office of Inspector General (OIG) regarding failure of the Department of Energy to 

comply with hazardous waste permitting laws at INL. Upon review of the allegations, 

the EPA OIG agreed with numerous permitting deficiencies and made 

recommendations for changes. http: II www .epa.gov I oig/ reports /2004/20040205-

2004-00006.pdf 

I was formerly an intervener before the Nuclear Regulatory Commission in the 

matters of the Trojan Nuclear Reactor Spent Fuel Pool expansion and Control Building 

hearings, 50-344. 

I am a current member of the Board of Directors for the Environmental Defense 

Institute in Idaho. 

Citizen Action has members both downwind and downstream of LANL in Santa 

Fe and Albuquerque. Santa Fe is receiving drinking water from municipal wells that 

indicate contamination from radionuclides and the potential for additional 

contamination from LANL. Albuquerque is receiving drinking water supplies from the 

Rio Grande that can receive contamination from LANL. 

SUMMARY OF CITIZEN ACTION POSITION ON THE LANL DRAFT PERMIT 

Citizen Action is opposed generally to Draft Permit Sections 9, 10 and 11. The basis for 

the opposition is that all"regulated units" at LANL have not been appropriately 

identified. The regulated units, MDA G, H and L are inappropriately defined as 

"permitted units." The regulated units G, Hand L are required to comply with ground 

water monitoring requirements under 40 CFR 264.91-100. The regulated units G, Hand 
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L lost interim status in 1985 and are long overdue for meeting the requirements to 

submit closure plans and post-closure plans. The closure and post -closure permits are 

not provided for in the Draft Permit and the Draft Permit is currently legally defective 

for those omissions. The Consent Order does not meet the requirement for closure and 

post closure. 

The Draft Permit incorrectly assumes that the 2005 Compliance Order on 

Consent (Consent Order) is an" enforceable document" so that the regulated units at 

LANL can apply alternate groundwater monitoring requirements. The Consent Order 

was not publicly noticed to be an enforceable document and public participation was 

not provided for that purpose. Alternatives that would be as protective of public health 

and the environment as the 40 CFR 264.91-100 requirements were not formulated, 

presented to the public for comment and then approved by the Secretary for the NMED. 

The public was assured by the NMED that the Consent Order would not be used for 

Closure and Post-Closure, but that those plans would be part of the RCRA Part B 

Permit. NMED kept the public from being fully informed about technical issues at 

LANL by keeping public records secret and not disclosing their existence. The 

documents are relevant to identified issues that may remain unresolved to the present. 

No groundwater monitoring plan for the regulated units at LANL exists that 

meets the Consent Order requirements, EPA requirements, RCRA requirements or 

industry standards. At a minimum, groundwater monitoring for the regulated units 

would require the one upgradient and three Point of Compliance downgradient 

monitoring wells (40 CFR 264.95). Compliance monitoring requirements must be 

5 



included. 

Numerous publications call into question the ability of the groundwater 

monitoring wells at LANL to provide reliable and representative water samples. The 

claimed "rehabilitation" of groundwater monitoring wells contaminated with drilling 

muds and bentonite clay is unproven by LANL. Alternative requirements would not be 

protective of the public health and environment. The Draft Permit should apply and 

NMED should enforce the requirements for monitoring of regulated units as provided 

for in 40 CFR 264.91-100. Because the permit does not define a requirement for a point 

of compliance for each regulated/permitted unit, contamination is allowed to migrate 

for miles before reaching a Los Alamos County drinking water well or the site 

boundary. 

My full testimony is attached to this affidavit. 

I estimate my testimony will require no more than 1 hour. 

EXHIBITS 

EXHIBITl 
63 Federal Register 56710 (October 22, 1998) 

EXHIBIT 2 
LANL Characterization Well R-22 Geochemistry Report (LA-13986-MS, Issued: September 
2002) 

EXHIBIT 3 
New Mexico Environment Department v. Citizen Action (D0101-CV20070-2626) 

EXHIBIT 4 
Plans and Practices for Groundwater Protection at the Los Alanws National Laboratory: Final 
l\eport, (2007) 
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EXHIBIT 5 
Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, U.S. 
EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM (05RC06-001)­
Review of LANL Well Screen Analysis Report- Ada, Oklahoma: United States 
Environmental Protection Agency, National Risk Management Research Laboratory, 
Ground Water and Ecosystems Restoration Division. Final Report, February 16, 2006 

EXHIBIT 6 
S.D. Acree, and Richard Wilkin, Ph.D. Memorandum to Richard Mayer, U.S. EPA, 
Region 6: Los Alamos National Laboratory, Los Alamos, NM (09RC06-001) -Review 
of LANL Well Screen Analysis Report (WSAR), Rev.2 (LA-UR-07-2852) Groundwater 
Background Investigaton Report (GBIR) Rev. 3.( LA-UR-07-2853) United States 
Environmental Protection Agency, National Risk Management Research Laboratory, 
Ground Water and Ecosystems Restoration Division. March 30, 2009. 

EXHIBIT 7 
December 4, 2009 NMED Department of Energy Oversight Bureau and Hazardous Waste 
Bureau document, Proposals for Independent Environmental Monitoring at Los Alamos National 
Laboratory, New Mexico, December 4, 2009 

EXHIBITS 
July 12, 2001 from Lindsay A. Lovejoy, Jr., Assistant Attorney General to the New 
Mexico Environment Department Hazardous Waste Bureau Chief James Bearzi 

EXHIBIT9 
New Mexico Assistant Attorney General Lindsay Lovejoy Letter July 30, 2002 

EXHIBIT 10 
Ford, R., S.D. Acree, and R.R. Ross. 2005. Memorandum to Richard Mayer, U.S. EPA, 
Region 6: Los Alamos National Laboratory, Los Alamos, NM (01RC06-001) Impacts of 
Well Construction Practices. Ada, Oklahoma: United States Environmental Protection 
Agency, National Risk Management Research Laboratory, Ground Water and 
Ecosystems Restoration Division. Draft Version, September 30, 2005. 

EXHIBIT11 
Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, U.S. EPA, 
Region 6: Los Alamos National Laboratory, Los Alamos, NM (05RC06-001) Impacts of 
Hydrogeologic Characterization Well Construction Practices. Ada, Oklahoma: United 
States Environmental Protection Agency, National Risk Management Research 
Laboratory, Ground Water and Ecosystems Restoration Division. Final 
Report,February 10, 2006. 
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TESTIMONY OF DAVID B. McCOY 

The Los Alamos National Laboratory (LANL) Resource Conservation and Recovery 
Plan (RCRA) Part B Draft Permit is required to provide protection of the public and 
environment through the application of discrete enforcement standards contained in 
RCRA and other documents. Some 21,000,000 cubic feet of hazardous, mixed 
hazardous and radioactive waste from nuclear weapons production have been buried at 
LANL legacy waste dumps across LANL mesas. The pathway for the contamination is 
through the vadose zone to the regional aquifer. A second set of the waste inventory is 
the large uncharacterized volume of liquid wastes released from outfalls discharging 
into canyon settings causing surface contamination and remobilized by wind and water 
providing contamination to the stream bottoms for transport to the Rio Grande. A third 
source of contamination is in shallow soils randomly remobilized by surface run-off and 
wind erosion. Seepage ponds sometimes called evaporation ponds were used as 
outfalls and overflowed directly into the canyons. The dangerous contamination at 
LANL buried in unlined pits and trenches and on the soil surface is provided a 
pathway down canyons by groundwater and surface water runoff to enter municipal 
drinking water wells for the cities of Los Alamos and Santa Fe. LANL contamination 
flows into the Rio Grande River that provides drinking water to downstream New 
Mexico municipalities and residents. (LANL Site Wide Environmental Impact 
Statement, p. ). 

The Draft Permit, by purporting that the Compliance Order on Consent ("Consent 
Order") is an "enforceable document," sets up a method to thwart the requirements 
of 40 CFR 264.91-100 for groundwater monitoring at the regulated units at LANL. 
MDA G, MDA Hand MDA L are 11regulated units 11 under 40 CFR §264.90(a)(2) because 
the three facilities received RCRA hazardous waste after July 26, 1982. These regulated 
units do not meet the exceptions contained in§264.90(b) for the application ofalternatie 
groundwater monitoring requirements.l As will be discussed below, the Consent Order did 
not meet the public participation and the technical requirements of 40 CFR 270.1 (c) to become 
an "enforceable document." The Draft Permit would allow the existing inchoate 
groundwater monitoring for the regulated units to remain in place by the incorrect 

1 Under RCRA, "regulated units" must comply with the requirements of 40 CFR 
264.91 through 264.100 for groundwater monitoring. 40 CFR § 264.90(a)(2) provides: 

"All solid waste management units must comply with the requirements in 
§264.101. A surface impoundment, waste pile, and land treatment unit or 
landfill that receives hazardous waste after July 26, 1982 (hereinafter referred 
to as a "regulated unit") must comply with the requirements of§§ 264.91 
through 264.100 in lieu of § 264.101 for purposes of detecting, characterizing 
and responding to releases to the uppermost aquifer. The financial 
responsibility requirements of§ 264.101 apply to regulated units." 
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assertion that the Consent Order is an enforceable document. The Draft Permit at 11.3.1 
leads the reviewer to the mistaken belief that the Draft Permit will require groundwater 
monitoring for all regulated units as defined in 40 CFR 264.90(a)(2), which provide the 
requirements of 40 CFR 264.91-100 for regulated units. 

However, the Draft Permit, at sections 9.3 (Closure Requirements for Regulated Units), 
10.1.1 (Post Closure Care Plan), and 11.1 (Corrective Action), vitiates the groundwater 
monitoring requirements for regulated units by incorrectly presenting that the Consent 
Order is an "enforceable document" for the purposes described in 40 CFR 270.1(c).2 The 
Draft Permit incorrectly assumes that alternative groundwater monitoring 
requirements, different from 40 CFR 264.99-100, may be imposed on the regulated units. 
The strict groundwater monitoring standard set forth at 11.3.1 sharply conflicts with 
Section 9.3, 10.1.1 and 11.1 of the Draft Permit. Rather than imposing 40 CFR 264.91-100 
requirements, Section 9.3, 10.1.1 and 11.1 would apply "alternative" closure standards 
for groundwater monitoring taken from the Consent Order. Section 9.3 states: 

"The Consent Order is an enforceable document that sets forth altemative closure 
requirements in accordance with 40 CFR § 264.110(c)." 

Section 11.1 states: 
"The Consent Order is an enforceable document pursuant to 40 CFR §§ 264.90(f), 
264.110( c), and as defined in 40 CFR § 270.1 (c )(7)." 

The Consent Order does not refer to either 40 CFR §§ 264. 90(f), 264.11 0( c )3 for the 
application of altemative groundwater monitoring requirements. 

2 40 CFR 270.1 (c) requires in pertinent part that: 
"Owners and operators of hazardous waste management units must have permits during the 
active life (including the closure period) ofthe unit. Owners and operators of surface 
impoundments, landfills, land treatment units, and waste pile units that received waste after July 
26, 1982, or that certified closure (according to § 265.115 of this chapter) after January 26, 1983, 
must have post-closure pennits, unless they demonstrate closure by removal or decontamination 
as provided under §270.1(c)(5) and (6), or obtain an enforceable document in lieu of a post­
closure permit, as provided under paragraph (c)(7) of this section." (Emphasis supplied). 
3 40 CFR § 264.11 0( c) provides for altemative groundwater monitoring requirements by the use 
of enforceable documents under 40 CFR 270.1 (c): 
" (c) The Regional Administrator may replace all or part of the requirements of this 
subpart (and the unit-specific standards referenced in§ 264.111(c) applying to a 
regulated unit), with alternative requirements set out in a permit or in an enforceable 
document (as defined in 40 CFR 270.1(c)(7)), where the Regional Administrator 
determines that: 
(1) The regulated unit is situated among solid waste management units (or areas of 
concern), a release has occurred, and both the regulated unit and one or more solid 
waste management unit(s) (or areas of concern) are likely to have contributed to the 
release; and 
(2) lt is not necessary to apply the closure requirements of this subpart (and those 
referenced herein) because the alternative requirements will protect human health and 
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The Fact Sheet demonstrates that NMED intends to allow lesser alternative for 
groundwater monitoring than those required by 40 CFR 264.91-100 (AR 31819, p.103): 

"If waste is left in place at any closed HWMU, residual contamination is present 
at concentrations greater than established cleanup levels, or groundwater 
contamination is present in the vicinity of any closed HWMU, the Permittees 
must conduct post-closure care, which must include groundwater monitoring in 
accordance with 40 CFR §§ 264.91 through 264.100. The Department may replace 
all or some of the requirements of 40 CFR §§ 264.91 through 264.100 with 
alternative requirements, as set forth in a permit or other enforceable 
document, in accordance with 40 CFR § 264.90(f). Currently, the Consent Order 
is the enforceable document under which groundwater investigation and 
monitoring is conducted. If any or all of MDAs G, H, or L are closed with waste 
left in place or residual contamination in environmental media present at 
concentrations greater than established cleanup levels, groundwater monitoring 
is required as part of post-closure care." (Emphasis supplied). 

MDAs G, Hand L received hazardous waste for disposal after July 26,1982 and are 
11regulated units" that must comply with §§264.91 through 264.100. 
40 CFR § 264.90 provides for the applicability of groundwater monitoring requirements: 

"Applicability. 
(a)(1) Except as provided in paragraph (b) of this section, the regulations in this 
subpart apply to owners or operators of facilities that treat, store or dispose of 
hazardous waste. The owner or operator must satisfy the requirements identified 
in paragraph (a)(2) of this section for all wastes (or constituents thereof) 
contained in solid waste management units at the facility, regardless of the time 
at which waste was placed in such units." 

LANL does not qualify to meet the exceptions of 264.90(b): 

"(b) The owner or operator's regulated unit or units are not subject to regulation 
for releases into the uppermost aquifer under this subpart if: 
(1) The owner or operator is exempted under §264.1; or 
(2) He operates a unit which the Regional Administrator finds: 
(i) Is an engineered structure, 
(ii) Does not receive or contain liquid waste or waste containing free liquids, 
(iii) Is designed and operated to exclude liquid, precipitation, and other run-on 
and run-off, 
(iv) Has both inner and outer layers of containment enclosing the waste, 

the environment and will satisfy the closure performance standard of§ 264.111 (a) and 
(b)." 

10 



(v) Has a leak detection system built into each containment layer, 
(vi) The owner or operator will provide continuing operation and maintenance of 
these leak detection systems during the active life of the unit and the closure and 
post-closure care periods, and 
(vii) To a reasonable degree of certainty, will not allow hazardous constituents 

to migrate beyond the outer containment layer prior to the end of the post­
closure care period." 

LANL does not comply with the above exceptions of 264.90(b). The unlined pits, 
trenches, shafts and surface impoundments at MD As G, Hand L are not engineered 
structures. The MDA G, Hand L RCRA "regulated unit" disposal facilities do not have 
leak detection systems. The unlined surface impoundments, pits and shafts at MDA L 
received liquid waste. The unlined shafts at MDA L contain a large inventory(> 10,000 
gallons?) of solvents in corroding 55-gallon drums. The unlined pits and shafts at MDA 
G received liquid waste. The MDA G, ff and L RCRA "regulated unit" disposal 
facilities were not designed and operated to exclude liquid, precipitation and other run­
on and run-off. The MDA G, Hand L RCRA "regulated unit" disposal facilities do not 
have inner and outer layers of containment enclosing the waste. DOE and LANS did 
not provide continuing operation and maintenance of leak detections systems during 
the active life of the MDA G, Hand L RCRA "regulated unit" disposal facilities. DOE 
and LANS will not provide continuing operation and maintenance of leak detections 
systems during the closure and post-closure care periods of the MDA G, H and L RCRA 
"regulated unit" disposal facilities. To a reasonable degree of certainty, DOE and LANS 
will allow hazardous constituents to migrate beyond the outer containment layer prior 
to the end of the post-closure care period. 

Consistency between the LANL Draft Permit and other documents must be 
maintained. A conflict with the Draft Permit section 9.3 giving alternative closure 
requirements is created with the prior existing Technical Area 54 Well Evaluation and 
Network Recommendations (July 31,2007 AR 16395) approved by NMED (8/31/07 AR 
30474). The groundwater monitoring MDAs for G, Hand Las regulated units must be 
accomplished under 40 CFR 264.90-99 at the sites of MDAs G, Hand L. NMED 
recognized the monitoring requirements of 264.90-99 in the NMED approved Technical 
Area 54 Well Evaluation and Network Recommendations, Revision 1 Work Plan of 
October 2007 that states (AR 30479, p.S): 

"The following requirements from 40 CFR 264.90-.99, Subpart F apply to 
permitted units or regulated units that received waste after July 26, 1982. The 
regulations apply throughout the active life of the units and the closure and post­
closure period if the units are not "clean-closed" under RCRA." 

AR 16395 (http://www.lanl.gov /environment/h2o/docs/TA-54-Well-Eval.pdf) 
provides for Point of compliance monitoring as follows: 
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"The point of compliance applied for the permitted units at TA-54 is the vertical 
surface located at the hydraulically downgradient limit of the waste management 
area that extends down into the uppermost aquifer underlying the regulated 
units. At T A-54, this is interpreted as being at the regional aquifer immediately 
beneath each aggregate of regulated units at MD As H, L, and G. An integrated 
groundwater-monitoring system must consist of a sufficient number of near-field 
wells and downgradient monitoring wells installed at appropriate locations and 
depths to obtain representative groundwater samples from the uppermost 
aquifer. These samples must represent both the quality of background water not 
affected by the regulated unit and the quality of groundwater passing beneath 
the regulated unit to allow for detection of contamination in the uppermost 
aquifer." 

The requirements of the approved work plan take precedence over the permit that 
cannot incorporate MDAs G, Hand L into the permit as permitted units. Section 1.9.18 
Approval of Submittals indicates that "such documents, as approved, shall control over any 
contrary or conflicting requirements of this Pem1it." 

The history of the March 1, 2005, as revised in 2008, Compliance Order on Consent 
(Consent Order) demonstrates that it is not an "enforceable document" for reasons 
that: 
1. Public Participation requirements of notice and opportunity for comment of the 
Consent Order as an enforceable document were not met, and; NMED secrecy 
prevented meaningful opportunity for public participation. 
2. The Consent Order itself provides no notice that it is an enforceable document within 
the meaning of 40 CFR 270.1(c) for use in lieu of a post-closure permit and required 
ground water monitoring requirements of 40 CFR part 264; and, 
3. The groundwater monitoring standards and program used at LANL are not as 
protective as 40 CFR 264.91-100. 
4. NMED specifically represented to the public thus creating an estoppel by matter of 
record that: "The closure plans for MDA's G, Hand L will be incorporated in the draft 
permit. The public will have the opportunity for a hearing when the draft permit is 
released for public review." (New Mexico Environment Department's Response to Public 
Comments on the Proposed Compliance Order on Consent for Los Alamos National Laboratories 
(February 18, 2005) Response to Comment 13, AR 16251, p.S). 

The Compliance Order on Consent (Consent Order) issued March 1, 2005 and 
Revised June 18,2008 did not meet public participation requirements because the 
public notice did not inform the public that the draft Order was to be an Enforceable 
Document within the meaning of 40 CFR 270.1(c)(7). (See, 63 Fed. Reg. 56710,56714, 
(October 22, 1998) (True and CoiTect Copy attached hereto as EXHIBIT 1 ). The Draft 
Order of May 2, 2002 (AR 16010) eventually culminated in a Compliance Order on 
Consent (Consent Order) issued March 1, 2005 (AR 16255) and Revised June 18, 2008 
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(AR 32111 ). The Consent Order was for the stated purpose of investigation and 
corrective action at LANL. On May 2, 2002 a New Mexico Environment Department 
(NMED) News Release stated (AR 16034) "the New Mexico Environment Department 
issued a draft order to LANL requiring a comprehensive investigation and cleanup of 
contaminated sites at LANL."4 On the same day a Fact Sheet issued announcing a 
public comment period to begin on May 2, and ending on July 1, 2002 (AR 16031).5 On 
June 24, 2002 NMED issued a Dear Concerned Citizen letter, Subject: Issuance of an 
Order to Los Alamos National Laboratory extended the comment period to July 31, 
2002. The May 2, 2002 news release, the Fact Sheet and the Concerned Citizen letter did 
not state anywhere that the draft Order to be issued to LANL would be an" enforceable 
document" in lieu of a closure or post-closure permit for regulated units at LANL (40 
CFR 270.1(c)(7). 

NMED has met no legal requirements to use the Consent Order as an enforceable 
document. The LANL Draft Permit attempts to circumvent the regulatory 
requirements forT A-54 regulated units to have a closure plan, a post closure care 
permit and associated ground water monitoring requirements by bringing in the use of 
the Consent Order as an "enforceable document" with the intention to use 40 CFR 
264.90(£) for" Alternative Requirements" instead of 40 CFR 264.91-100. This plan to use 
alternative requirements by NMED and LANL would: 1). allow LANL to continue 
furnishing unreliable monitoring data from the existing non-compliant network of 
monitoring wells that hides knowledge of contamination, and the acceptance of that 
incorrect data by NMED; and, 2). allow whatever installation of monitoring wells 
NMED deems fit at LANL without meeting the groundwater monitoring requirements 
contained in 40 CFR 264.91-.100. This is all contrary to the duties of LANL to furnish 
true and correct information and for the NMED to verify. 

The Draft Permit continues to fail to provide for closure and post-closure of all the 
RCRA regulated units at LANL and does not apply the correct state and federal 
regulations for protection of the public and the environment. The RCRA Draft Permit 
permit does not comply with federal requirements of RCRA (42 U.S.C. §§ 6901-6992k, 
§6924(o) and (p)) for groundwater monitoring to protect the public and the 
environment from releases that may occur from where hazardous wastes and mixed 
radioactive were disposed. Special groundwater monitoring requirements exist for the 
"regulated units" at LANL that have not been adhered to. (40 CFR 264.90-100). 40 CFR 
264.97 (a)(3) provides requirements for the early detection of contamination of 
groundwater to the uppermost aquifer. 

The termination of interim status, requirement for closure and post closure permit at 
regulated units G, Hand L, and concern for public participation is described in a letter 

4 State Environment Department Schedules Public Infonnational Meetings Conceming Draft Order for Investigation 
and Cleanup of Contamination at Los Alamos National Laboratory May 2, 2002. 
5 Fact Sheet, Order Issuance Los Alamos National Laboratory May 2, 2002. 

13 



dated July 12, 2001 from Lindsay A. Lovejoy, Jr., Assistant Attorney General to the New 
Mexico Environment Department Hazardous Waste Bureau Chief James Bearzi, as 
follows True and Corect Copy attached as EXHIBIT 8 (AR 11676)): 

"Our concerns about the need for public participation particularly relate to the 
Hazardous and Solid Waste Amendments ("HSWA") [RCRA] remediation 
process. We understand that the corrective action order will, inter alia, address 
HSWA remediation at Material Disposal Areas ("MDA") G, H. and L. We have 
pointed out to NMED that these MDAs were long ago required to stop 
receiving waste, have an appropriate closure plan, and close, but this has not 
happened. MD As G and L were required to close under 40 CFR §§ 
265.112(d)(3)6 and 265.113(b) after NMED accepted LANL's withdrawal of its 
request for a permit for these area in April 1985, terminating interim status 
under 40 CFR § 270.73(a). MDAs G, H, and L were also required to close based 
on loss of interim status in November 1985, under 42 U.S.C. § 3005(e)(2) and 40 
CFR § 270.73(c). However, to date they have been neither closed nor permitted 
(p.1). 

On July 30, 2002, the New Mexico Assistant Attorney General Lindsay Lovejoy 
informed HWB Chief James Bearzi again of "the need to take and respond to public 
comment during remediation." (True and correct copy attached as EXHIBIT 9 (AR 
16083). 

During the period when the draft Order was under consideration until the time of its 
adoption in 2005 and thereafter, the NMED did not disclose public records from 
TechLaw, Inc. to the public that had bearing on permitting and clean up issues at T A-
54 and other regulated units at LANL. The May 2002 draft Order side-stepped any 
issues of the long overdue closure plan and post-closure requirements that were 
applicable to theTA-54 regulated units when they lost interim status in 1985. The 
public was not informed of the requirement for a closure plan and a post-closure permit 
that existed for regulated units G, H and L at T A-54 after the loss of interim status in 
1985, including the groundwater monitoring requirements of 40 CFR 264.91-100 
identified in TechLaw, Inc. documents. Examples are cited infra. 

The groundwater monitoring at LANL is not protective of the public health and 
environment because: 1 ). individual monitoring wells have not and do not provide 
reliable and representative groundwater samples, and 2). the monitoring wells fail to 

6 40 CFR 265.112 (d)(3) 
The owner or operator must submit his closure plan to the Regional Administrator no later than 15 days 
after: 
(i) Termination of interim status except when a permit is issued simultaneously 
with termination of interim status; or 
(ii) Issuance of a judicial decree or final order under section 3008 of RCRA 
to cease receiving hazardous wastes or close. 
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collectively form a reliable network as required by 40 CFR 264.91.-100 for detection 
monitoring and compliance monitoring. Numerous studies confirm that the wells were 
not constructed in accordance with the requirements of RCRA and do not yield reliable 
and representative water samples. 

TheTA-54 Evaluation and Network Recommendations (LA-UR-07-5042 EP2007-0443) (July 
2007) requires (AR 16395, p. 6, para 2): 

"2. Establish a groundwater-monitoring network that meets the requirements for 
"detection monitoring" and subsequent "compliance monitoring" at permitted 
units at TA-54. 

"The following requirements from 40 CFR 264, Subpart F apply to permitted 
units or regulated units that received waste after July 26, 1982. The regulations 
apply throughout the active life of the units and the closure and post-closure 
period if the units are not" clean-closed" under RCRA. The groundwater­
monitoring network and facility process must be able to detect, evaluate, and 
respond to releases of hazardous waste or hazardous waste constituents into the 
uppermost aquifer. Detection monitoring is required to establish that a release 
has occurred. It is assumed that because of the significant depth to groundwater 
beneath TA-54, vadose-zone monitoring will be a key component of the overall 
monitoring program in support of both CMEs and the RCRA Part B permit. 

"The point of compliance applied for the permitted units at TA-54 is the vertical 
surface located at the hydraulically downgradient limit of the waste management 
area that extends down into the uppermost aquifer underlying the regulated 
units. At T A-54, this is interpreted as being at the regional aquifer immediately 
beneath each aggregate of regulated units at MD AsH, L, and G. An integrated 
groundwater-monitoring system must consist of a sufficient number of near-field 
wells and downgradient monitoring wells installed at appropriate locations and 
depths to obtain representative groundwater samples from the uppermost 
aquifer. These samples must represent both the quality of background water not 
affected by the regulated unit and the quality of groundwater passing beneath 
the regulated unit to allow for detection of contamination in the uppermost 
aquifer." 

The July 2007 Technical Area 54 Well Evaluation and Network Recommendations, describes 
the detection and compliance monitoring requirements that are necessary with regard 
to the point of compliance monitoring under 40 CFR 264.95. A revised October 2007 
Revision 1 that was approved by NMED removed the point of compliance language to 
substitute "near-field wells" which does not reflect RCRA requirements that down 
gradient monitoring wells be at the point of compliance under 264.95. Although the 
language of the Technical Area 54 Well Evaluation and NetzMrk Recommendations requires 
compliance monitoring, the requirement has not been enforced by NMED. Compliance 

15 



monitoring for regulated units at TA-54 was not initiated after finding the RCRA 
hazardous constituents (Volatile Organic Compounds (VOCs) and Semi-VOCs) at 
regional well R-22: 

From page 28 in LANL Characterization Well R-22 Geochemistry Report 
(LA-13986-MS, Issued: September 2002): 

"Several VOCs and SVOCs (validated results) were detected at well R-22 
including acetone (2.5 to 32 pg/L) [pg/L =micrograms per liter or parts 
per billion (ppb)]; benzoic acid (3 to 12.5 pg/L); toluene (0.2 to 0.76 pg/L); 
methylene chloride (0.62 and 2.2 pg/L); chloroform (0.94 pg/L); 
pentachlorophenol (6.2 pg/L); phenol (19 and 32 pg/L); 4-methylphenol 
(44 to 210 pg/L); and 2-butanone (6.9 to 8.9 pg/L) (Appendix A). Several 
substituted benzene compounds also werenidentified at the well, 
including isopropylbenzene (0.16 to 0.54 pg/L); 1,4-dichlorobenzene (0.16 
to 0.23 pg/L); and 1,3,5-trinitrobenzene (0.12 pg/L). Methylene chloride is 
a laboratory solvent used during SVOC, pesticide, herbicide, and 
polychlorinated biphenyls (PCB) analyses using gas chromatography 
mass spectrometry (GCMS). Bis(2ethylhexyl)phthalate, a constituent of 
plastic, was detected at concentrations of 1.0 and 3.9 pg/L in the regional 
aquifer during the first and fourth sampling events." 

From page 35 in Response to Concerns About Selected Regional Aquifer Wells 
at Los Alamos National Laboratory (LA-UR-046777, Issued September 1, 2004) states 
(AR 13899, p. 35): 

"Thirty-one volatile and semivolatile organic compounds have also been 
detected in water from well R-22. Only two of these, pentachlorophenol 
(1 detection, 6.3 ppb, MCL = 1 ppb) and benzo(a)pyrene (2 detections, 0.24 
ppb, MCL = 0.2 ppb), were present at concentrations above the MCL 
(Longmire, 2002c). Monitoring for organic compounds at R-22 will 
continue." 

From page 23 in LANL Characterization Well R-22 Geochemistry Report 
(LA-13986-MS, Issued: September 2002) (EXHIBIT 2). 

"An activity of 109 pCi/L tritium was measured near the regional water 
table (883ft) during drilling of weii R-22 (Ballet al. 2002, 71471). Since 
2000, activities of tritium measured in screen #1 (907.0 ft) averaged 2.38 
pCi/L (Table 5.1-1), which suggests that some recent recharge to the 
regional aquifer has occurred." 

The failure of NMED to enforce compliance monitoring after detection of RCRA volatile and 
semi-volatile compounds measured repeatedly in the water in R-22 cannot be considered to be 
protective and does not comply with the requirements of 264.91-100 or 40 CFR 264.90(t)(2). 
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The failure to conduct compliance monitoring can readily be seen from the limited number of 
monitoring wells presented in Figure 2.3-13 "Regional monitoring wells, water supply wells, and 
groundwater gradient" in LANL Report MDA G CME Report- Rev 1 (LA-UR-09-5509 
September 2009 AR 32022 See EXHIBIT 12). The monitoring wells are not at the point of 
compliance for the T A-54 regulated units and are very limited in number. 

The requirement of§ 264.1 IO(c) that regulated units G, Hand L be situated among 
SWMUs causing releases has not been met for use of alternatives to 264.91-100. There is 
no clear statement in the Draft Permit explaining what the specific SWMUs are that 
supposedly are among the regulated units G, Hand L. IfLANL did not want areas G, H 
and L to become regulated units, LANL could have closed the units prior to July 26, 1982 but 
failed to do so. Regulated units G, H and L continued receiving waste after that date. 

The Draft Permit statement at section 11.1 overlooks an important proviso within 
264.110 (c) that alternative requirements must be set forward as defined in 40 CFR 
270.1(c)(7). However, there is no reference to 40 CFR 264.110(c) in the Consent Order. 
There is no reference in the Consent Order to any groundwater monitoring standards 
contained in 40 CFR 264.90-100, nor is there any mention that" alternatives" to those 
regulations will be made or that the alternatives will satisfy the closure requirements of 
264. 111(a) and be as protective for the public health and environment. 

NMED secrecy denied public participation for implementation of the requirements 
for Closure and Post-closure for the T A-54 regulated units that lost interim status in 
1985. NMED secrecy defeated the requirements of RCRA and Due Process for 
informed, meaningful public participation in the adoption of the Consent Order. 

The Hazardous Waste Bureau (HWB) has a 10-year history of placing into a secret 
section of the HWB Library technical documents that may have contradicted NMED 
permitting positions and/ or that could provide different legal and technical 
information from other sources. 

One of the most fundamental elements for state programs is the broad information 
gathering powers and duties of the State. Not only are States required to have the right 
to gather information from regulated entities, but States owe a duty to the public to 
actually obtain relevant information and to make that information available to the 
public. RCRA section 6926(f) is quite clear: 

"No state program may be authorized by the Administrator under this section 
unless: 
"(1) such program provides for the public availability of information obtained by 
the State regarding facilities and sites for the treatment, storage, and disposal of 
hazardous waste; and 
"(2) such information is available to the public in substantially the same manner 
and to the same degree as would be the case if the Administrator was carrying 
out the provisions of this subchapter in such state." 
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As a result of a lawsuit that NMED lost against Citizen Action, New Mexico Environment 
Department v. Citizen Action (D0101-CV20070-2626) (True and correct copy attached as 
EXHIBIT 3), NMED released some 13,000 pages of TechLaw, Inc. and AQS documents 
concealed for up to a decade and that cost the taxpayers millions of dollars. The 
technical documents are relevant to widespread toxic contamination and/ or permitting 
actions throughout New Mexico at Los Alamos National Laboratories, Sandia Labs, 
Triassic Park, Safety-Kleen Systems, military bases at Kirtland AFB, Fort Wingate, 
Holloman AFB, Ft. Bliss, White Sands Test Facility and oil company refineries Western 
Refining SW (Gallup), Bloomfield Refinery (Farmington), Navajo Refining Co. (Artesia). 
Over 3000 documents relevant to Los Alamos Laboratories were obtained by Citizen 
Action and had to be inserted into the administrative record. 

NMED failed to comply with RCRA administrative record keeping requirements and 
for furnishing actual reports, records or information to the public. NMED failed to keep 
non-public information, as determined by NMED, summarized in a disclosable way so 
as to make it available to the public or officers, employees or representatives of the 
United States. (42 U.S.C. 6927 and OSWER Dir. 9833.3A-1). 

Deliberate NMED secrecy aided and abetted establishing the Compliance Order on 
Consent (May 2005) that resulted in a process that side-stepped permitting 
requirements, cut the public out of all substantive deliberation, and provided complete 
discretion for the NMED and hence for LANL. The draft Order process began in 2002 
and the 2002 TechLaw, Inc. documents would have been highly useful and relevant to 
the public for their review of legal requirements and to speak out for imposition of 
closure and post-closure standards at LANL compared to the Consent Order. By 
denying timely access to TechLaw, Inc. documents, NMED effectively excluded the 
public from review of the required administrative process for closure and post-closure 
of TA-54. The public was denied access to technical materials that left unanswered 
questions that could have been used for mounting a challenge to NMED's failure to 
impose closure and post-closure permit requirements. TechLaw, Inc. reports, paid for 
by the taxpayer, preliminarily reviewed by Citizen Action, are pertinent to the formal 
standards and regulations applying to T A-54 for closure and post-closure permit 
requirements and contaminant fate and transport modeling. 

January 9, 2002 TechLaw Inc. report Finite Element Heat and Transfer (FEHM) (AR 
32400) is specific toT A-54 Material Disposal Area (MDA) G. The report discusses 
numerous other documents related to groundwater flow and radionuclide transport in 
the vadose zone beneath Area G. The report is critical of the technical deficiency for a 
LANL computer code used to model contaminant flow and transport through the 
complex geology associated with LANL. The code was apparently used by LANL but 
not subjected to a rigorous, independent review by the NMED. LANL admits that the 
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FEHM does not work for thin geologic layers that are an important control on travel 
of contaminants and that are common for the Pajarito Plateau (p.2): 

" ... LANL has noted that FEHM cannot always effectively handle units that are 
thin (e.g., Guaje Pumice bed) relative to the other units being analyzed. In cases 
where these thin units exhibit properties that differ from the immediately 
overlying and underlying units, valuable information on flow and/ or transport 
can be lost." 

Unanswered questions still exist from this report held in secret for 8 years as to NMED 
not taking actions for peer review of the FEHM and whether governmental regulatory 
agencies accept the FEHM model: 

"Because the code was developed by LANL and has not been subjected to a 
rigorous, independent review by the NMED, these documents should be 
formally requested of LANL for consideration in determining if the results of 
FEHM model simulations are suitable for regulatory applications. LANL should 
provide these and any other peer-reviewed articles on the development and/ or 
verification of the FEHM code. LANL should identify instances where FEHM 
generated results have been accepted by governing regulatory agencies and 
documentation, including the names of contacts at the approving agencies, 
should be submitted." (Emphasis supplied). 

TechLaw, Inc. points to the inappropriateness of assumptions by LANL about low dose 
calculations and how uncertainty is addressed by LANL at MDA G and the importance 
to acquire data to reduce uncertainty regarding the physical properties controlling 
transport of contaminants at waste disposal sites below the canyons and below the 
mesas, ie., the 65 acre waste dump at regulated unit MDA G (p.3): 

"Upon review of Vadose Zone Flow and Transport Model of Los Alamos 
Canyon, it appears that at least some of the simulations will be repeated once 
additional data are gathered and used to better characterize flow and transport 
beneath the site. Conversely, Simulations of Groundwater Flow and 
Radionuclide Transport in the Vadose and Saturated Zones beneath Area G 
stands in contrast to this position. The report text implies that refinements that 
address many of the uncertainties in the present model formulations are 
unwarranted due to the relatively low doses calculated in the saturated zone." 

The dose in the fractured zone cannot be calculated because of the many uncertainties. 
What are the uncertainties and what has been done to reduce those uncertainties? 

More recently, and echoing TechLaw, the National Academy of Sciences Plans and 
Practices for Groundwater Protection at the Los Alamos National Laboratory: Final Report, 
(2007) (True and correct copy attached as EXHIBIT 4) reported failed monitoring wells 
and uncertainty in modeling because the data does not exist beneath the mesas where 
the large inventory of wastes are buried: 

p.42 "An update to the regional aquifer model is provided by Keating et al. 
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who state that "predicted flux through older basalts in the aquifer can vary by a 
factor of three ... the true uncertainty of our predictions, including the impact of 
possible conceptual errors, is likely to be larger and is difficult to quantify" 
(Keating et al., 2005, p.653). 
p. 43- "Overlooking conceptual, non-modeled, uncertainties can lead to results 
that give an overly optimistic perception of the current state of knowledge about 
present and future groundwater contamination." 

TechLaw (January 9, 2002) raises a question as to whether experiments to gain knowledge of the 
travel through the basalt has been conducted. Whether NMED encouraged LANL to conduct the 
experiments remains unanswered (p.4). 

"Section 8.0 describes one-dimensional modeling using FEHM performed in 
support of upcoming infiltration monitoring experiments. The section does an 
excellent job of describing how the modeling results were used in designing the 
experiments. Data collection activities are proposed that will vastly improve the 
conceptual model for the basalt units. LANL should be encouraged to conduct 
these experiments and refine the FEHM model formulations affected by the 
results." 

TechLaw, Inc. finds too many uncertainties to be able to confirm whether the FEHM 
model offers a valid representation of MDA G and that the model cannot overcome the 
uncertainties in the data to calculate how much groundwater contamination can be 
caused by the wastes buried at MDA G (p.S). 

"However, without a complete review of all information sources, it is difficult to 
determine if the model formulations used in the analyses adequately reflect 
hydrologic conditions at MDA G and, thus, offer a valid representation of the 
site. Site characteristics must be reflected in the model formulations so that 
information useful in making regulatory decisions concerning the site can be 
made. After reviewing the document, the effect of all surrogate data sources and 
assumptions is unknown and, as stated above, some of the results must be 
viewed as indications of likelihood (e.g., doses below the performance objectives) 
or trends rather than as benchmarks or 'final', quantified results." 

The March 12, 2002 TechLaw, Inc. Task 8 A Deliverable Administrative 
Completeness Review of the LANL T A-55 PART B Permit Application (AR 
32409).The TechLaw Review cover letter reveals what may be the continuing pattern 
and practice of NMED to allow LANL to avoid closure outside the permit by using 
corrective action. "ln general, the application was lacking in detail and was found to be 
severely deficient:" 

"The application also lacks detail regarding corrective actions. The application 
states that final assessment and remediation will be integrated and coordinated 
under corrective actions of the LANL Environmental Restoration Project 
(application Section 4.4), which would take the closure process outside of the 
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permit. NMED may want to further investigate LANL's choice to close these 
areas as RCRA corrective action areas rather than addressing them in the 
application. In seeking RCRA permitted status for these units, LANL should 
address their closure within the application rather than as corrective action 
under the LANL Environmental Restoration Project. If NMED agrees with the 
status of administratively incomplete, specification of corrective actions may 
need to be addressed in a compliance schedule." 

The AprilS, 2002 TechLaw, Inc. Summary of TechLaw Reviews and Comments on 
Technical Documents Related to TA-54 (AR #32418) This TechLaw report summarized 
numerous reviews of technical literature by TechLaw and points out numerous 
deficiencies in information, unsupported assumptions and the need to redesign the 
monitoring network at LAN L: 

(p.2)"The reviews identified numerous incidents where information was 
presented but not supported in the way needed for regulatory submittals. Many 
points brought out in the documents were left unsupported, possibly because 
they seemed obvious to the author(s). For example, many detected chemicals 
were eliminated without adequate justification from the conceptual site model 
described in Section 6 of theTA-54 RFI report. In formulating the conceptual and 
numerical models for transport in the subsurface below MDA L, LANL 
described their approach but did not always justify the actions taken, thus, 
giving the impression that the approach relied upon unjustified assumptions. 
(Emphasis supplied). 

(p.2) "TechLaw recommends that NMED continue to push LANL to develop a 
complete understanding of the fate and transport of hazardous constituents in 
the subsurface of TA-54 and to incorporate that understanding in conceptual 
models and numerical simulations, as appropriate. 
"As stated in the summary, TechLaw supports the redesign of monitoring 
program at TA-54 MDA L. However, provisions for some short-term modeling 
(i.e., quarterly) should be retained as LANL' s documents do not convey an 
ability to positively identify causes of elevated readings in a timely fashion." 

(p.4) "TechLaw noted that statements made in the Davenport document implied that the 
fractures act as transport pathways within the Bandelier Tuff Clearly, these fractures 
could serve as conduits for releases from the various waste management units at T A-54, 
including Material Disposal Areas (MDAs) G, H, and L." 

(p.S) "It was not clear from the document text whether vapor retardation was 
addressed in FEHM, I~IP, or other fate and transport modeling or not. Vapor 
retardation was addressed in subsequent documents (see Reference 31) and it 
was not included in the formulation of the conceptual model and the numerical 
model for MDA L. [Note: See TechLaw, Inc. FEHM comments above]. 
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(p.15) "Tech Law felt that the Revised Conceptual Model forT A-54 was not 
complete in that it did not identify primary and secondary transport pathways, 
off-site transport, exposure routes and receptors, or demographics and land use 
(current and future). In addition, much of the information and assumptions 
contained within the Model were not adequately substantiated. 

"TechLaw found that LANL had eliminated several chemicals detected at MDAs 
G, H, and L from their respective conceptual site models without adequate 
justification. These include: mercury, silver, and selenium detected in surface 
soils and any organic that was not detected in at least 4 of 8 air samples at MDA 
G; Lead and tritium detected in sediments, Acetone detected at MDA H during 
surface flux sampling, and Copper detected in the subsurface at MDA H; and 
Cadmium, selenium, and silver with reporting limits that exceeded the 
laboratory background levels, Plutonium-238 detected in sediments, and 
Cadmium, mercury, uranium. Chromium and barium detected in boreholes 54-
1010 and 54-1011 at MDA L. 

"Also, LANL assumed, without adequate support, that detections of bis-2-
ethylhexyl phthalate at MDAs Hand Land di-n-butyl phthalate and 
pentachlorophenol at MDA L are laboratory artifacts. TechLaw also stated that 
LANL should address several additional transport mechanisms before the Model 
is viewed as encompassing all possible contaminant transport pathways. These 
include: 

• Treatment of the subsurface solute transport pathway at MDA L; 
• Further consideration of advection in the transport of VOCs and tritium in 

the subsurface; 
• Consideration of wet and dry deposition processes for particles and 

vapors entering the atmosphere from T A-54; and 
• Consideration of exposure of ecological receptors, and possibly humans, 

through the food chain. 

"Further, TechLaw felt that a clear understanding of the influence of fracture 
flow on contaminant transport was not demonstrated. 

"In Section 6.1.3.3, TechLaw recommended that a figure illustrating the location 
of all the boreholes where samples were taken at MDA L be provided. 

"1n Section 6.1.3.3, the text states that some analytes were detected above 
background levels at discrete sampling depths. These compounds are not 
identified and the locations of the detections are not illustrated in a figure. A 
reference to the location of the sampling results or to figures illustrating the 
results should be provided for these analytes. 
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(p.16) "Further, Section 6.1.3.3 states that tritium is the only radionuclide in the 
subsurface at MDA L. While the text implies that sampling results for 
radionuclides other than tritium were analyzed to determine if a pattern 
indicative of a release was present the analysis is not described. The text should 
be modified to present the locations of the detections and describe the analyses 
performed that led to the stated conclusion. 

"The second paragraph on page 6-33 states that an analysis was performed to 
evaluate the potential for VOC flux. The text should be revised to describe the 
analysis in detail or provide a reference to the location of such a description. 

"Reference citations should be provided in the text for previous work performed 
at TA-54 that supports the conclusions stated in Section 6.1.3.4. For example, a 
reference should be provided to the document that indicates that the tuff may be 
' ... homogeneous media subject to atmospheric pressure variations ... ' 

"In Section 6.2.1.1, the first full paragraph on page 6-36 provides estimates of the 
percentage of pit, impoundment, and disposal shaft volume actually occupied by 
waste. The text reads as if LANL is not confident in any of the estimates. For 
example, an estimate of 10% is offered for the pit based on' ... limited data ... ' 
LANL should reference all information sources used to develop these estimates. 

"For disposal units where uncertainty exists, TechLaw recommended that a 
range of possible volumes occupied be reported. 

"The first paragraph at the top of page 6-37 includes unsupported statements 
concerning present day surface fluxes at TA-54, releases appear to have reached, 
or surpassed, steady-state release conditions, pore gas concentrations are steadily 
decreasing, and that the tritium inventory will be halved about every 12 years. 
TechLaw recommended that these statements, and others contained in this 
paragraph, be accompanied by references to LANL documents that support the 
claims. 

"While laboratory investigators have estimated the time it would take for cliff 
retreat to expose the wastes in the subsurface, there is no discussion of how cliff 
retreat influences the fate and transport of vapor contamination beneath the 
MDAs. Such a discussion should be provided. 

"With respect to leaching, references to LANL documents that identify the 
probable source of the liquid that led to metals migration and that characterize 
the level of residual pore water at MDA L should be provided. 
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"Section 6.2.13 hypothesized that alten1ating periods of high and low barometric 
pressure and changes in atmospheric temperature may influence subsurface 
VOC migration and, thus, flux at the surface. Because advective transport had 
been discounted in previous analyses, any analysis that has been performed to 
investigate the source of the seasonal variation in the surface flux of tritium 
should be referenced in the text and made available for review." 

(p.l8) "The Mendoza and Frind paper referenced in Reference 12 described a sensitivity 
analysis performed on a model derived to determine the importance of advection in the 
transport of organic vapors. However, the physical scenario considered in Mendoza and 
Frind differed from the physical conditions at TA-54. LANL applied the results of the 
Mendoza and F1ind analysis to T A-54 without documenting the applicability of the study 
to conditions at T A-54. Further, it is not clear that consideration was given to chemical 
property values such as vapor pressure, Henry's Law constant, and molecular weight as 
suggested by Mendoza and Frind. TechLaw recommended that LANL relate the 
conditions and findings from the Mendoza and Frind paper to TA-54 as originally 
suggested in the reviewer comments on Reference 12." (Emphasis supplied). 

On July 8, 2002, NMED received a Task 14 Deliverable, Draft Post-Closure Plan for LANL 
TA-54 MDAs G, Hand L for container units submitted by TechLaw, Inc. (AR 32428). The 
document was withheld from the public in a secret area of the NMED Hazard Waste 
Bureau (HWB) until obtained by Citizen Action in January 2010. TechLaw, Inc. stated 
the requirements for a post-closure plan for MD As G, FI and L (p.G-1): 

"This post-closure plan is submitted to comply with the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 900 [(20.4.1.900 NMAC) and 
incorporating 40 CFR §270.14(b)(13)], and describes the activities necessary to 
comply with post-closure care requirements specified in 20.4.1 NMAC 
§270.14(b)(13); 20.4.1 NMAC, Subpart V, Part 264, Subpart G; and 20.4.1 NMAC 
§§264.258 and 264.310 [6-14-00] for the land disposal units at Technical Area 54 
(TA54) at the Los Alamos National Laboratory (LANL) Facility." 

TechLaw stated the requirements for groundwater monitoring at TA-54 (p. G-1): 
"As regulated units, MD As G, Hand L are subject to groundwater monitoring 
requirements under 20.4.1.500 NMAC (incorporating 40 CFR §§264.91 through 
100)." 
Tech Law stated the requirements for groundwater monitoring in the Regional 
Aquifer Groundwater at TA-54 (p. G-7, 8): 
"3.1.2 Regional Aquifer Groundwater 
"Monitoring of the regional aquifer will be conducted as part of post-closure 
care. The groundwater monitoring strategy to be implemented at the Facility will 
be based upon needs as described in the Order. 

"Consistent with the site characterization and following a determination of the 
need for monitoring, the detection-type monitoring prescribed in 20.4.1 NMAC 
§264.98 will be initiated. 
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"Detection is defined in 20.4.1 NMAC §264.91(a)(1) as statistically significant 
evidence of contamination, as described in 20.4.1 NMAC §264.98(f). A 
monitoring system and compliance period consistent with 20.4.1 NMAC §§264.96 
and 264.97 will be utilized. In accordance with 20.4.1 NMAC §264.98(f), LANL 
will determine whether there is statistically significant evidence of contamination 
for any chemical parameter or hazardous constituent. An appropriate frequency 
for sample collection and statistical analysis will be proposed to the NMED that 
will be capable of determining statistically significant evidence of contamination, 
as required by 20.4.1 NMAC §264.98(d}. Data will be collected that are 
appropriate for the statistical methodology applied, sufficient in sample size, and 
utilizing sampling procedures and frequencies of sample collection established 
by the Groundwater Protection Program to ensure that potential contaminant 
release(s) from the regulated units can be detected, in accordance with 20.4.1 
NMAC §264.97" 

[Note: DOE and LANS have not installed the necessary networks of monitoring wells 
at the RCRA "regulated units" MDAs G, Hand L to meet the 40 CFR § 264.97 General 
ground-water monitoring requirements.] 

TechLaw stated the Reporting requirements for the detection monitoring program at 
T A-54 (p. G-10,11): 

"3.3 Reporting 
"Post-closure care will also include reporting consistent with 20.4.1 NMAC, 
Subpart V, Part 264, Subpart F and 20.4.1 NMAC §264.31 0, as appropriate. 

"Consistent with 20.4.1 NMAC §264.98, LANL will notify the Secretary of the 
NMED if, under the detection monitoring program, it is determined [in 
accordance with 20.4.1 NMAC §264.98(f)] that there is statistically significant 
evidence of contamination for chemical parameters or hazardous constituents at 
any of the monitoring wells. This notification will be provided in writing within 
seven days of the determination. The notification will indicate what chemical 
parameters or hazardous constituents have shown statistically significant 
evidence of contamination. 

"If a more comprehensive monitoring program is established based upon the 
results of the Order, and consistent with 20.4.1 NMAC §264.99, LANL will 
analyze samples from monitoring wells for all20.4.1 NMAC, Subpart V, Part 264, 
Appendix IX constituents at least annually, in accordance with 20.4.1 NMAC 
264.99(g). This analysis will be used to determine whether additional hazardous 
constituents are present in the uppermost aquifer and, if so, at what 
concentration, pursuant to the procedures in 20.4.1 NMAC §264.98(£) .... " 
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These above requirements were based on references that included (p. G-12): 
EPA, 1998, "Standards Applicable to Owners and Operators of Closed and 
Closing Hazardous Waste Management Facilities: Post-Closure Permit 
Requirement and Closure Process; Final Rule," 63 Federal Register 56710-
56735. (Emphasis supplied). 

LANL, 2001, "Los Alamos National Laboratory General Part A Permit 
Application," Revision 0.0/0.111.0/2.0, Los Alamos National Laboratory, Los 
Alamos, New Mexico. 

LANL, 1985, "Closure and Post-Closure Plans for TA 54-Area G Landfill at Los 
Alamos National Laboratory/ September 1985, Los Alamos National Laboratory, 
Los Alamos, New Mexico. 

September 30, 2002 TechLaw, Inc. provided Attachment F, Draft Closure Plan for 
Technical Area 54, Areas G, L, Hand West. (AR 32437). The TechLaw, Inc. document 
set forth closure and post-closure for regulated units and the groundwater monitoring 
requirements of 40 CFR 264.91-100 as applicable to TA-54 and described Container 
Storage Units Closure and Land disposal units. 

"F.1.2.2 Land Disposal Units Hazardous waste, including mixed waste, and 
source, special nuclear, and by-product materials, as defined in the AEA, have 
been disposed of at TA-54 MDA's G, 1-i, and L since the 1950's. According to 
Permittees, hazardous waste was disposed of at MDA's G, H, and L until1990. 
Consequently, MDA's G, H, and L are subject to closure and post-closure 
requirements under 20.4.1.500 NMAC (incorporating 40 CFR Part 264, Subpart 
G), and are regulated units as defined at 20.4.1.500 NMAC (incorporating 40 CFR 
§264.90(a)(2)) subject to the groundwater monitoring requirements under 
20.4.1.500 NMAC (incorporating 40 CFI{ §§91 through 100). Source, special 
nuclear, and by-product material as defined in the AEA are currently disposed of 
at MDA G." 

Public participation requirements were not met for the Consent Order to be an enforceable 
document. Public participation requirements must ensure a meaningful opportunity for public 
involvement. At a minimum, that would require that the public first be informed that the Consent 
Order was to be used as an enforceable document in lieu of a post closure permit. (See. 40 CFR 
265.121(b) and 63 Fed. Reg. 56710, 56714). The Consent was not presented as anything other 
than a document for corrective action. 

The Consent Order does not meet the requirements of 270.1(c)(7) to become an 
"enforceable document" as contemplated by that section. The Consent Order states that 
it is an enforceable document in only two sections, III.U and IIJ.W.6. Neither those two 
sections nor anywhere else in the Consent Order indicates that the Consent Order 
would be an enforceable document within the meaning of or for the purposes of 40 CFR 
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270.1(c)(7), i.e., as a document that can be used in lieu of providing a post-closure permit. 
The Consent Order (liLA) Purposes are for corrective action and not the use of the 
Consent Order in lieu of a post closure penni t. 

The Consent Order did not put the public on notice of an enforceable document within 
the meaning of 40 CFR 270.1 (c) in: 1). NMED Schedules for Public Meeting, 2). the 
NMED Fact Sheet, or 3). in the Consent Order itself. The development of the Consent 
Order began in 2002 when NMED issued a finding of "imminent and substantial endangerment," 
and culminated in 2005, when the parties signed the final compliance order. The May 2, 2002 
State Environment Department Schedules Public Informational Meetings Concerning Draft 
Order for Investigation and Cleanup qfContamination at Los Alamos National Laboratory (See, 
http://www.nmenv.state.nm.us/OOTS/Public%20Notices/LANL %200rder%20PubMtgsPDF.pdf 
and http://www.nmenv.state.nm.us/OOTS/Public%20Notices/LANL%200rder%20Final.PDF 
the Fact Sheet (AR 16031) for the draft order do not provide the public with any notice 
whatsoever that the draft order would become an enforceable document within the meaning of 40 
CFR 270.1 (c) to be used in lieu of a post closure penn it as per 270.1 (c )(7). Nor were the 
requirements for obtaining such an enforceable document set forth in the Fact Sheet. 
http://www.nmenv.state.nm.us/hwb/lanl/LANL Order Fact Sheet.pdf 

Because using the Consent Order as an enforceable document is not referenced 
anywhere in the notices above, a reasonable person cannot be said to have had notice 
that the Consent Order was to be used in lieu of obtaining post closure care permits at 
LANL. (40 CFR 270.1 (c)(7) ). The public was excluded from participation in the 
negotiations that took place between May 2, 2002 that began as a draft Order for 
investigation and clean up and subsequently emerged in the 2005 issuance of a 
Compliance Order on Consent between DOE, LANL and the NMED. Public 
participation requirements for enforceable documents are codified at 265.121(b). 
(Exhibit 1, 63 Fed. Reg. 56710, 56714). 

The public meeting for the Consent Order, as issued in 2002, was for the Consent Order 
to become the vehicle for corrective action only. The Consent Order at III.W.6 states 
that the Consent Order is to be the only enforcement instrument for corrective action. 
Moreover, the Secretary of the NMED did not make the determinations required under 
40 CFR 270.1(c)(7) as to what the "alternative methods" to 40 CFR Subpart F would be 
to groundwater monitoring requirements. Nor does the Consent Order refer to alternatives. Nor 
did the Secretary make the determination that the alternative methods would be equally 
protective of public health and the environment as required by 40 CFR 264.111. Nor 
does the Consent Order make any reference to 40 CFR 264.111. The Consent Order makes 
no reference to the Corrective action program that is set forth at 40 CFR 264.100 which requires 
corrective action to ensure that regulated units are in compliance with the ground-water 
protection standard under §264.92. 

Other than the current recitals contained in the Draft Permit and the Fact Sheet, there is 
no agreement between the Department and LANL that the Consent Order was an 
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enforceable document for purposes of 40 CFR § 270.1 ( c )(7). The Consent Order itself does 
not contain the statement of any such intended purpose or agreement under 40 CFR § 270.1 (c). 

NMED denied that the Consent Order would be used in lieu of closure and post­
closure requirements and is estopped by the record to now claim otherwise. NMED 
issued a Response to Public Comments on the Proposed Compliance Order on Consent for Los 
Alamos National Laboratory (February 18, 2005). The Response to Comment 13 states (AR 
16251): 

"Response: The Consent Order does not address closure or post-closure 
requirements for operating units at LANL, nor does the Order address the 
continued disposal of wastes at Area G. Section III.W.1 of the Consent Order 
specifically provides that the closure and post-closure care requirements for 
operating units at LANL, under section 20.4.1.500 NMAC, will be addressed in 
the hazardous waste facility permit and not in the Consent Order .... The closure 
plans for MDA's G, Hand L will be incorporated in the draft permit. The public 
will have the opportunity for a hearing when the draft permit is released for 
public review. The Department is working on the permit, but it is not certain 
when the draft permit will be issued." 

The LANL Draft Permit at section 9.1 now seeks to accomplish a definitional sleight of 
hand to equate "permitted units" with "regulated units." Consent Order section III.W.1 
provides an exception for the use of the Consent Order for (2) the closure and post­
closure care requirements of 20.4.1.500 NMAC (incorporating 40 C.F.R. Part 264, 
Subpart G), as they apply to "operating units" at the Facility. However, for reasons 
described below and also the historical reasons stated above, MDAs G, H and L are not 
RCRA permitted units. The Consent Order Consent Order (AR 16255 and 32111) at 
III.W.A assetis that it fulfills the requirements for: 

"3) groundwater monitoring, groundwater characterization and groundwater corrective 
action requirements for regulated units under Subpart F and for miscellaneous units under 
Subpart X of 40 C.F.R. Part 264 and 20.4.1.500 NMAC (incorporating 40 C.F.R. Part 
264 ). " (Emphasis supplied). 

This language ofiii.W.A provides no indication that altemative requirements, as distinguished 
from the 40 CFR 264.91-100 requirements of Subpart F, will be used for the regulated units. 

Are the regulated units G, H and L "permitted units" within the meaning of RCRA? 
No. As discussed below, Citizen Action disagrees that the LANL Draft Permit definition 
for permitted unit is correct for purposes of the Resource Conservation and Recovery 
Act (RCRA). The regulated units G, H and L have not met the RCRA criteria for being 
permitted units. Regulated units G, Hand L lost interim status and were required by 
RCRA to undergo closure and obtain post-closure permits. The Draft Permit is required 
to but does not provide the appropriate closure and post-closure requirements for 
groundwater monitoring for regulated units G, H and L. 

The LANL Draft Pennit Section 1.2 asserts: 
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"This Permit also establishes standards for closure and post-closure care of permitted 
units at LANL pursuant to the HWA and HWMR." 

Under the Post-closure Section 9 of the Draft Permit, the regulated units G, H and L are 
listed as one of three types of "permitted units:" 

"9.1 INTRODUCTION 
This Pem1it Part addresses the three categories of permitted units at the Facility. They are 
identified as follows: 
(1) regulated units (i.e., material disposal areas G, H, L);" ... 

The Draft Permit regulatory shell game is to allow regulated units G, H and L to avoid the 
groundwater monitoring requirements of264.91-100. The Fact Sheet beginning at p.21 [page 
102, new Fact Sheet] incorrectly attempts to equate the tenn "operating unit" to the term used in 
the Draft Permit of"permitted unit." Consent Order section III.W.l provides an exception for 
the use of the Consent Order for (2) the closure and post-closure care requirements of 20.4.1.500 
NMAC (incorporating 40 C.F.R. Part 264, Subpart G), as they apply to "operating units" at the 
Facility. The Draft Permit now would equate operating units with permitted units with regulated 
units. This is incon·ect and the definitions for Operating Unit, Pem1itted Unit and Regulated Unit 
differ substantially from each other but are being bhmed together by NMED. 

The March 1, 2005 LANL Consent Order defines Operating Unit as follows: 
"Operable Unit" or "OU" means any individual SWMU or AOC or a group of 
SWMUs or AOCs based on geographic location (i.e., technical area or test area) 
or grouped by similar construction, transport pathways, exposure routes, 
receptors, potential risk, and potential locations for Contaminants to 
accumulate." 

The LANL Draft Permit provides a definition for permitted unit that is not compatible with 
RCRA and that is also incompatible with the LANL Consent Order definition. Under the Draft 
Permit Definitions (p.18): 

"Permitted Unit means a hazardous waste management unit: 1) that is not an 
interim status unit; and 2) that is authorized by this Permit and listed in 
Attachment J (Hazardous Waste Management Units), Table J-1 (Active Portion of 
the Facility), or Table J-2 (Permitted Units Undergoing Post-Closure Care)." 

Under the LANL 2005 Consent Order definitions, "Permit" means the RCRA Permit issued 
to the Respondents for the Facility to operate a hazardous waste treatment and storage facility, 
EPA ID No. NM0890010515, as it may be modified or amended. 

RCRA provides a regulatory framework for obtaining a RCRA Permit. The regulated 
units G, H and L did not meet the RCRA criteria to become permitted units. Under 
RCRA, a permit application consists of two parts, part A (see 40 CFR §270.13) and part 
B (see, 40 CFR §270.14 and applicable sections in §§270.15 through 270.29). In order to 
be on the RCRA Part B application, a unit must be on the RCRA Part A. 
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The requirements of 40 CFR 270.1 (b) for MD As G, Hand L to be permitted units have 
not been met. MD As G, Hand L dropped off of the Part A application for the LANL 
permit in 1985. The LANL Draft Permit definition would aiiow LANL to bootstrap 
units such as MD As G, Hand L onto the permit by merely listing them in Table J 
although the units are absent from the RCRA Part A application. All three regulated 
units have operated illegally for more than a decade without the required closure plan 
that was required 15 days after closing and the post closure permits. 

Interim status terminated on November 8, 1985 for land disposal units, unless the 
owner/ operator submitted a Part B permit application and certified compliance with 
groundwater monitoring before November 8, 1984. Interim status terminated for 
regulated units Area G, H and L because the Part B application submitted on May 1, 
1985 had no request for disposal at regulated units Area G, H and L. 

The 7/6/2009 Fact Sheet (AI{ 31819) states (p.27): 
In addition, under 40 CFR § 270.73(c), interim status for land disposal facilities 
which were granted interim status before November 8, 1984 terminated on 
November 8,1985, unless the owner/operator submitted a Part B permit 
application and certified compliance with ground water monitoring before that 
date. This provision would also call for termination of interim status at Areas 
G, H and L. The Permitees recognized that interim status at Area L terminated 
under 40 CFR 270.73(c) on November 8, 1985 (DOE letter, Nov. 25, 1985). Areas 
G, H and L, as interim status facilities, were each required to have a closure 
and postclosure care plan for the entire "facility." (40 CFR §§ 265.110-120)(45 
Fed. Reg. 33242-43)(May 19, 1980). No later than 15 days after termination of 
interim status, the owner or operator was required to submit a closure plan to 
the Department (HWMR § 206.C.2.(c)(3)(a)). Regulations provided a process for 
Department approval and, thereafter, execution of the closure plan. (HWMR 
206.C.2.(d)(2)). EPA stated that the "current regulations [in 1985] specify that the 
owner or operator and a professional engineer must certify that the facility 
(including all partial closures) has been closed in accordance with the closure 
plan." (50 Fed. Reg. at 11074). Thus, certification must establish that 'the entire 
facility has been closed in accordance with the approved closure plan. (51 Fed. 
Reg. at 16430)."' (Emphasis provided). 

The Fact Sheet recognizes that "No later than 15 days after termination of interim status, 
the owner or operator must submit a closure plan to the Department." LANL failed to 
timely submit a closure plan for the units. LANL also failed to submit applications for 
the post closure care permits for the units. EPA and/ or NMED failed to enforce the 
closure and post closure permit requirements that would have provided public notice 
and opportunity for a public hearing. 
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Because the regulated units G, Hand L did not obtain permits and are closing with 
hazardous waste in place, the availability of imposing what may be lesser alternative 
groundwater monitoring requirements under 40 CFR 264.90 (f) for regulated units co­
located with other SWMUs are not available for use by the State RCRA authority 
(NMED). NMED incorrectly takes the position that" site specific requirements may be 
used in lieu of full Subpart F requirements" for regulated units G, H and L. 

Citizen Action disagrees with NMED's incorrect position that the EPA is allowing "site specific" 
use of alternative groundwater monitoring requirements as set forth in the Fact Sheet (p. 1 03) as 
follows: 

"Under the Consent Order, the Permittees are in the process of investigating groundwater 
contamination in the vicinity of MD As G, H, and L and evaluating the existing wells that 
comprise part of a groundwater monitoring network around TA-54. The Permittees are 
required to establish a groundwater monitoring network for all regulated units as defined 
in 40 CFR § 264.90(a)(2). Altemative groundwater monitoring requirements contained in 
an enforceable document may be used in stated circumstances pursuant to 40 CFR § 
264.90(f). Title 40 CFR § 270.1 ( c )(7) defines "enforceable document" and states, further, 
that an enforceable document for post-closure care must impose the requirements of 40 
CFR § 265.121. Section 265.121, in tum, states that the full terms of 40 CFR §§ 264.91-
100 must be met; therefore, it might be read to state that alternative requirements are 
effectively unavailable. However, EPA has explained that "site-specific requirements" 
may be used in lieu of full Subpart F requirements. (63 Fed. Reg. 56710, 56714)(0ct. 22, 
1998)." 

That lesser groundwater monitoring requirements are not available is realized from 
the distinction between an unpennitted regulated unit leaving wastes in place and a 
pennitted unit. 

The NMED Fact Sheet (AR 31819) analysis ignores the actual stated intent and applicable 
standard of 63 Fed. Reg. 56710, 56715 for groundwater monitoring applicable to regulated units 
at facilities closing with waste in place (Exhibit 1 ): 

63 FR 56715 III. B. - "Post closure care under alternatives to permits. " ... Facilities that 
close with waste in place, without obtaining a permit, and then use non-permit 
mechanisms in lieu of a permit to address post-closure responsibilities, will have 
to meet three important requirements that apply to facilities that receive permits: 
(1) the more extensive groundwater monitoring required under Part 264, as they 
apply to regulated units; (2) certain requirements for information about the 
facility found in Part 270 that enable the overseeing agency to implement the Part 
264 monitoring requirements; and (3) facility-wide corrective action for SWMUs 
as required under§ 264.101. These requirements are set out in new §265.121, 
which applies to interim status" (Emphasis supplied)). 

63 Fed. Reg. 56716 explains further:" As to groundwater monitoring, this rule will 
substitute the stricter Part 264 requirements for the original part 265 requirements. 
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The closure and post-closure permit applications and the imposition of groundwater 
monitoring requirements at regulated units G, H and L are more than a decade 
overdue. EPA and NMED allowed regulated units G, Hand L to illegally continue to 
accept waste after the loss of interim status. Area G is still receiving hazardous waste 
without a RCRA permit. Regulated units G, Hand L lost interim status in 1985 and 
now require closure and obtaining post-closure permits. (See, 40 CFR 270.73-
Termination of Interim Status). All operating facilities are required to have RCRA 
permits. The Consent Order states (p.77)(AR 16255 & 32111): 

"MDA Gat TA-54 Area G was used as the Facility's primary radioactive disposal 
facility from 1957 until 1997. Solid and liquid wastes were disposed at MDAs G, 
H, and L. Area L is currently a hazardous and mixed waste container storage 
area. Currently, Area G is used for the disposal of low-level radioactive waste in 
pits, and for the storage of mixed and transuranic waste. The Respondents report 
that hazardous and mixed wastes were disposed of in pits, trenches, and shafts at 
MDA G unti11990. MDA H is an inactive hazardous and radioactive waste 
disposal area that received classified or sensitive wastes and debris contaminated 
with radioactive, hazardous, and explosive constituents between 1960 and 1989. 
MDA LatTA-54 AreaL was used between 1959 and 1986 for disposal of mostly 
liquid hazardous and radioactive wastes into pits, trenches, and shafts. 
Environmental investigations at T A-54 show that contaminant releases have 
occurred at MDAs G, H, and L. None of the radioactive materials and waste 
management activities at TA-54 are subject to this Consent Order." 

The current permit cannot include or regulate the regulated units G, H and L as 
"permitted units" so as to apply alternative groundwater monitoring requirements 
under the Consent Order as an enforceable document. The Consent Order does not 
qualify as an enforceable document for reasons stated above. There were no timely 
applications for closure and post closure permits for regulated units G, Hand L. No 
clean closure was provided for regulated units G, Hand L. No groundwater monitoring 
was put into place that accorded with post-closure care requirements of 264.91-100. The 
inclusion of G, HandLin the current permit is improper because the three units lost 
interim status, were required to close and did not again become listed on a Part A 
application at any time and cannot now be part of a Part B application. 

As will be discussed in more detail below, whatever the "alternative requirements" may 
be that are used by NMED and LANL, they do not protect groundwater. Unfortunately, 
the inchoate groundwater monitoring at LANL has provided less protection than the 
requirements provided for by 40 CFR 264.91.-100 for collecting reliable water sampling 
data. 

Many scientific reports over nearly a decade have described the overall failure of the 
DOF/LANL to comply with groundwater monitoring requirements to protect the 
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precious groundwater resources from contamination by LANL chemical and nuclear 
wastes. The Environmental Protection Agency (EPA), the DOE Inspector General, the 
National Academy of Sciences (NAS) and Registered Geologist Robert Gilkeson have 
written detailed reports that describe the major problems in the DOE/LANL 
groundwater protection practices and lack of compliance with regulations. 

Although written standards for groundwater monitoring have been in place on paper 
for more than a decade, first described by the EPA permit Module VIII (1990) as the 
"prescriptive" requirements of 264.91-100, enforcement has not been accomplished of 
those legal groundwater monitoring requirements to obtain representative and reliable 
water samples at LANL's regulated units. 

A May 30, 1995 NMED letter to LANL identified TA-54 G, Hand Land several other 
regulated units as being subject to groundwater monitoring requirements when NMED 
denied a DOE request for groundwater monitoring waivers. NMED ordered DOE and 
LANL to prepare a Hydrogeologic Workplan. The pertinent excerpt from the letter is 
pasted below: 

"Los Alamos National Laboratory (LANL) has provided inadequate and 
incomplete information pertaining to the unsaturated and saturated conditions 
across the Pajarito Plateau in support of ground-water monitoring waivers for 
the various RCRA-regulated units (TA-54 Area G & L, TA-16 Surface 
Impoundment & Area P Landfill, TA-35-125 & 85 Surface Impoundments, and 
TA-53 Surface Impoundments). Basic geology, hydrogeology, and pathways for 
contaminant transport have not been adequately addressed to date." 

The Hydrogeologic Workplan (May 22, 1998) recognized the requirement for 
groundwater monitoring to be 40 CFR 264.91 -100 (AR 13191) (p.1-13): 

"1.5.5 Other Requirements 
"The structured groundwater monitoring requirements applied to regulated 
units under RCRA are prescriptive [Footnote omitted]. The New Mexico 
Annotated Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1) Subpart VI, Sections 
264.91 -100 establish three progressive monitoring programs that, unless a 
demonstration can be made that no potential for migration of liquid from the 
regulated unit to the uppermost aquifer exists, may be necessary to implement 
for detecting and addressing releases to groundwater. To adequately establish a 
monitoring network under any of these programs, it is necessary to characterize 
the subsurface (including groundwater) in a comprehensive manner." 

Section IV.A.1 of the Consent Order stated: "The requirements of this Consent Order 
replace the requirements of the Hydrogeologic Workplan." The former Hydrogeologic 
Workplan was required to be implemented by the 1995 NMED letter of denial to 

33 



LANL' s request for waivers of groundwater monitoring? However, the NMED did not 
require LANL to accomplish the former prescriptive RCRA requirements of 40 CFR 
264.91-100 of the Hydrogeologic Workplan.8 

In fact, basic geology, hydrogeology, and pathways for contaminant transport were not 
adequately addressed by the LANL Hydrogeologic Workplan for the RCRA regulated 
units and still have not been adequately addressed to the present time. A serious 
deficiency is that the only RCRA regulated units that are identified in the LANL 
Consent Order and the draft Part B RCRA Permit are the three regulated units MDAs G, 
H and L, However, the NMED documents and LANL RCRA reports reviewed by 
Citizen Action establish that the minimum number of RCRA "regulated units" at LANL 
is ten (10) units (TA-54 Area G, Hand L, TA-16 Surface Impoundment and Material 
Disposal Area P, TA-21 MDA T, TA-35, TA-125 and TA-85 Surface Impoundments, and 
TA-53 Surface Impoundments, Liquid Coolant Water from TA-21 Steam Plant and the 
associated seepage pit and disposal well). 

For the sake of argument, even if the standard of 40 CFR 264.90(f) were found to be 
applicable to allow alternative groundwater monitoring for the regulated units at 

7 It is procedurally questionable whether the Consent Order could have replaced the 
Hydrogeologic Workplan without a modification of the 1990 EPA permit. (See, 40 CFR 270.42 
Appendix I). No public notice was given for the Consent Order to modify the 1990 EPA permit. 
8 The Hydrological Workplan cited the EPA 1990 HSWA Module VI11 Requirements for 
well construction. 

"Special permit conditions included in the HSWA Module VI11 requirements (EPA 1990) apply 
to the construction of monitoring wells. In particular, the following permit language is relevant to 
the construction of the wells proposed in this Workplan. 

"The monitoring wells installed under this and following sections of this permit shall be 
constructed using flush-joint, internal upset, threaded (or an equivalent method of joining 
without rivets, screws and glues) casing manufactured from inert materials. The boreholes for 
casings and screens shall be a minimum of six (6) inches greater in diameter than the well casing 
or screen outer diameter. Filter pack and screen slot openings shall be sized based on formation 
grain size and characteristics. Well screen lengths shall be no more that (10) ten feet in length. The 
filter pack shall extend no more than (2) two feet above the top of the screen and shall not cross 
any clay layers which may act as aquitards. If a bentonite seal is used, the bentonite shall be 
allowed to hydrate a minimum of (12) twelve hours before emplacement of grout. Grout shall be 
emplaced using a tremie pipe to ensure a consistent seal at depths greater than 5 feet, and grout 
shall be allowed to set a minimum of twelve hours before initiating development." 

"Development procedures shall include purging of the well until contaminants introduced 
during drilling can be assured of being removed. Development shall also include surging with a 
surge plug, and either bailing or pumping until the nephelometric turbidity units (N.T.U.) can be 
consistently measured at five (5) or less, if possible. Well head construction shall include a well 
pad keyed into the well annulus and a system to secure the well from traffic and unauthorized 
access." 

34 



LANL, the history of the groundwater monitoring at the regulated units demonstrates 
overall failure of the monitoring wells at T A-54 to furnish the reliable and 
representative water data under 40 CFR 264.91-100 so as to be protective of human 
health and the environment. The current groundwater monitoring at LANL does not 
adequately provide upgradient background water quality data for LANL. 
Downgradient monitoring wells are not located at the point of compliance as described 
by 264.95. The Draft Permit must impose the full requirements for groundwater 
monitoring including detection and compliance monitoring at LANL to prevent further 
abuse. 

The record of groundwater monitoring performance at LANL demonstrates that the 
Consent Order requirements have been routinely violated and fail to be protective of 
public health and the environment. The record shows the LANL has not installed a 
reliable groundwater monitoring network. The record shows the knowing lack of 
enforcement of groundwater monitoring requirements and the acceptance and 
approval of unreliable monitoring well data by the NMED. 

The Compliance Order on Consent (AR 32111) provides for groundwater investigation to 
include EPA and industry accepted methods and procedures as follows: 

"IV.A.3 Groundwater Investigation 
The Respondents shall conduct investigations of groundwater in accordance with 
Department approved work plans to fully characterize the nature, vertical and lateral 
extent, fate, and transport of groundwater contamination originating from the 
Facility to determine the need for, and scope of, corrective action. The investigation 
shall include an evaluation of the physical, biological and chemical factors influencing 
the transport of contaminants in groundwater. The Respondents shall implement the 
groundwater investigation requirements in accordance with the schedule set forth in 
Section XII of this Consent Order. All data shall be collected according to EPA and 
industry accepted methods and procedures, and in accordance with Section IX of 
this Consent Order." 

The Consent Order includes provision for groundwater monitoring, characterization and 
corrective action at "regulated units." 

"III.A PURPOSES AND SCOPE OF CONSENT ORDER 
The purposes of this Consent Order are: 1) to fully determine the nature and extent of 
releases of Contaminants at or from the Facility; 2) to identifY and evaluate, where 
needed, altematives for corrective measures, including interim measures, to clean up 
Contaminants in the environment, and to prevent or mitigate the migration of 
Contaminants at or from the Facility; and 3) to implement such corrective measures. 
Except as provided in Section III.W.l, this Consent Order fulfills the requirements for: 1) 
corrective action for releases of hazardous waste or hazardous waste constituents under 
sections 3004(u) and (v) and 3008(h) ofRCRA, 42 U.S.C. §§ 6924(u) and (v) and 
6928(h), sections 74-4-4(A)(5)(h) and (i), 74-4-4.2(B), and 74-4-lO(E) of the HWA, and 
their implementing regulations at 40 C.F.R. Part 264, subpart F (incorporated by 
20.4.1.500 NMAC); 2) corrective action for releases of groundwater contaminants listed 
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at 20.6.2.3103 NMAC, toxic pollutants listed at 20.6.2.7.VV NMAC, Explosive 
Compounds, nitrate, and perchlorate pursuant to section 74-9-36(D) of the SWA; 3) 
groundwater monitoring, groundwater characterization and groundwater 
corrective action requirements for regulated units under Subpart F and for 
miscellaneous units under Subpart X of 40 C.F.R. Part 264 and 20.4.1.500 NMAC 
(incorporating 40 C.F.R. Part 264); and 4) additional groundwater information required in 
Part B permit applications under 40 C.F.R. § 270.14(c) and (d)(3) and 40 C.F.R. § 
270.23(b) (incorporated by 20.4.1. 900 NMAC)." 

NMED has not applied the groundwater monitoring requirements of 40 CFR 264 
Subpart F to the regulated units at LANL. Subpart F includes 40 CFR 264.90-101. Since 
the Consent Order does not cite the specific groundwater monitoring requirements of 
40 CFR 264.91-100 of Subpart F, NMED has chosen to ignore the rigorous application 
and enforcement of the 264.91-100 portion of Subpart F to LANL regulated units. 

In or about 2005, scientific concerns about the reliability and representativeness of the 
groundwater quality data obtained from characterization wells drilled beneath the 
Pajarito Plateau. This was because the LANL scientists used mud-rotary drilling 
methods which allowed organic drilling fluids and foams and/ or bentonite clay muds 
to invade all of the screened intervals. These organic additives and muds have known 
properties to mask present and future radionuclides and toxic and hazardous 
contaminants. The problems with the LANL characterization wells were brought to the 
attention of the DOE Office of Inspector General (IG). In September 30, 2005, the DOE 
IG wrote a report entitled Characterization Wells at Los Alamos National Laboratory (AR 
13953) that described the failure of DOE/ LANL to meet the requirements of the 
Resource Conservation and Recovery Act (RCRA) and DOE Order 450.1 to install 
monitoring wells that produce reliable and representative water samples for the 
detection of LANL contaminants. 

Numerous reports have rejected the reliability and representativeness of 
groundwater water quality data from LANL monitoring wells including rejecting the 
ability of the monitoring wells to be "rehabilitated." See the following: 

DOE/IG. 2005. United States Department of Energy Office of Inspector General 
Inspection Report 0703 - Characterization Wells at Los Alamos National Laboratory, 
DOE/IG-0703, September 2005. (AR 13953) 

Ford, R., S.D. Acree, and R.R. Ross. 2005. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(01RC06-001) Impacts of Well Construction Practices. Ada, Oklahoma: United 
States Environmental Protection Agency, National Risk Management Research 
Laboratory, Ground Water and Ecosystems Restoration Division. Draft 
Version, September 30, 2005. (AR 14175) (True and correct copy attached as 
EXHIBIT 10). 
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Ford, R, S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(05RC06-001) Impacts of Hydrogeologic Characterization Well Construction 
Practices. Ada, Oklahoma: United States Environmental Protection Agency, 
National Risk Management Research Laboratory, Ground Water and 
Ecosystems Restoration Division. Final Report, February 10, 2006. (True and 
correct copy attached as EXHIBIT 11). 

Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(05RC06-001)- Review of LANL Well Screen Analysis Report- Ada, Oklahoma: 
United States Environmental Protection Agency, National Risk Management 
Research Laboratory, Ground Water and Ecosystems Restoration Division. 
Final Report, February 16, 2006. (True and correct copy attached as EXHIBIT 
5). 

S.D. Acree, and Richard Wilkin, Ph.D. Memorandum to Richard Mayer, U.S. 
EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM (09RC06-
001)- Review of LANL Well Screen Analysis Report (WSAR), Rev.2 (LA-UR-07-
2852) Groundwater Background Investigaton Report (GBIR) Rev. 3.( LA-UR-
07-2853) United States Environmental Protection Agency, National Risk 
Management Research Laboratory, Ground Water and Ecosystems 
Restoration Division. March 30, 2009. (True and correct copy attached as 
EXHIBIT 6). 

An August 17, 1995 NMED letter (AR 12648) expressed concerns for groundwater 
contamination and protection at the Laboratory in the Hydrogeologic Workplan (AR 
13191) (p. 1-10 through 1-11): 

"The letter further stated that NMED was evaluating work to be conducted to 
assure compliance with both the hydrogeologic requirements of the FISW A 
Module of the Laboratory's RCRA operating permit (EPA 1990) and the 
requirements for groundwater monitoring of RCRA regulated units (A letter 
from NMED providing this evaluation was received in August 1996). The 
August 17, 1995letter stated the following determination: 

'a RCRA site-wide hydrogeologic Workplan should be developed and 
submitted to NMED and EPA for review and approval. A site-wide 
hydrogeologic Workplan developed under the driver of RCRA will 
provide a mechanism to assure a compliance schedule with specific tasks 
to meet the permit objectives. The Workplan should address both the 
HSWA hydrogeologic permit requirements and RCRA regulatory ground­
water monitoring requirements.' 
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"This determination by NMED is the primary driver for preparation of this 
Workplan." 

The Consent Order section IV.A.3 requires: 
"All data shall be collected according to EPA and industry accepted methods and 
procedures, and in accordance with Section IX of this Consent Order." (Emphasis 
supplied). 

The Consent Order section X.B. Drilling Methods requires (p. 174): 
"X.B DRILLING METHODS 
Groundwater monitoring wells and piezometers must be designed and constructed in a 
manner which will yield high quality samples, ensure that the well will last the duration 
of the project, and ensure that the well will not serve as a conduit for contaminants to 
migrate between different stratigraphic units or aquifers. The design and construction of 
groundwater monitoring wells shall comply with the guidelines established in various 
EPA RCRA guidance, including, but not limited 
to: 
• U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, EPA/530-R-
93-001, November, 1992; 
• U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document, OSWER -9950.1, September, 1986; and 
• Aller, L., Bennett, T.W., Hackett, G., Petty, R.J., Lehr, J.H., Sedoris, H., Nielsen, D.M., 
and Denne, J.E., Handbook of Suggested Practices for the Design and Installation of 
Groundwater Monitoring Wells, EPA 600/4-89/034, 1989. 

The U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance Document, 
OSWER-9950.1, September, 1986 for design and construction of monitoring wells is reguired by 
the Consent Order to be implemented at LANL. Nevertheless, 
Bentonite clay drilling muds and organic drilling fluids were routinely and improperly 
used up to the present in LANL groundwater monitoring wells. The EPA Groundwater 
Monitoring Technical Enforcement Guidance identifies the adverse effect for an assessment of 
aquifer characteristics by the use of Bentonite muds that provide an environment for bacterial 
growth, which, in tum, reduces the reliability of sampling results. 

The DOE/IG, 2005 United States Department of Energy Office of Inspector General 
Inspection Report 0703 - Characterization Wells at Los Alamos National Laboratory, 
DOE/IG-0703, September 2005 (AI\. 15953) cited the RCRA Ground-Water 
Monitoring Draft Technical Guidance. The DOE/IG concluded that monitoring well 
design and construction at LANL did not meet the applicable requirements of 40 
CFR 264.97: 

• "LANL's use of mud rotary drilling methods during well construction was 
allowable under applicable RCRA guidance, as well as the Compliance 
Order on Consent. However, LANL did not adhere to specific constraints 
established in the RCRA guidance when using muds and other drilling 
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fluids, and, as a result, LANL could not assure that certain residual drilling 
fluids were removed; and 

• " Muds and other drilling fluids that remained in certain wells after 
construction created a chemical environment that could mask the presence of 
radionuclide contamination and compromise the reliability of groundwater 
contamination data." 

The DOE/IG stated further: 
"Documentation indicates that LANL used muds and other drilling fluids during 
the drilling of 24 of the 32 characterization wells. For example, 28,250 pounds of 
bentonite clay were used during the drilling of well R-14, and 51,100 pounds of 
finely ground sodium bentonite (Quick Gel) were used during the drilling of 
well R-16." 

The prohibition for cross-contamination of different zones during drilling and to the 
groundwater was violated by several monitoring wells. 
A September 2004 LANL Response to Concerns About Wells at LANL (LA-UR-04-
6777) (See true and correct copy attached as figure _to this testimony) Longmire 
found and reported in 2002 that regional monitoring well R-22 well screens 1, 3, 4, and 5 
"have not equilibrated and are affected by residual drilling fluids." A summary of what 
Longmire found along with radionuclides Technetium, uranium and Tritium included 
(p.35): 

"Thirty-one volatile and semivolatile organic compounds have been detected in 
water from well R-22. Only two of these, pentachlorophenol (1 detection, 6.2 
ppb, MCL = 1 ppb) and benzo(a)pyrene (2 detections, 0.24 ppb, MCL = 0.2 ppb), 
were present at concentrations above the MCL. 

"At this time there are measureable concentrations of tritium, volatile organic 
compounds, and semivolatile organic compounds which warrant continued 
monitoring." 

These findings constitute /'statistically significant evidence of contamination" at R-22 
(40 CFR 264.98) for detection monitoring at LANL. The imposition of compliance 
monitoring is required under 40 CFR 264.99. Compliance monitoring has not been 
initiated although the contamination by RCH.A contaminants was described eight years 
ago. 

The Sept. 30, 2005 EPA Kerr Lab report in described the importance to seal the 
borehole section that was drilled with organic drilling additives before drilling into the 
regional aquifer. The EPA Kerr Lab stated ((AR 14175, p.10): 

"5.At locations determined to be critical to the detection monitoring program, 
consider replacement of wells that were drilled using bentonite or organic 
additives with welis installed without additives in the screened zones. As noted 
above, data available from installation of the hydrogeologic characterization 
wells at these locations will allow specific intervals to be targeted for screening. 
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Drilling additives may be used in intervals above the target screened zone. 
However, a casing should be pressure grouted in place and the hole cleaned 
prior to drilling into the screened zone and subsequent well installation 

The Consent Order states (AR 32111, p. 174): 
"Precautions shall be taken to prevent the migration of contaminants between 
geologic, hydrologic, or other identifiable zones during drilling and well 
installation activities. Contaminant zones shall be isolated from other zones 
encountered in the borings." 

p. 194 "Contamination and cross-contamination of groundwater and aquifer 
materials during drilling shall be avoided." 

(p.195). "The drilling method shall allow for the collection of representative 
groundwater samples. Drilling fluids (which includes air) shall be used only 
when minimal impact to the surrounding formation and groundwater can be 
ensured." 

Further, the NMED HWB has not enforced the requirement in the LANL Consent Order 
for the LANL monitoring wells to comply with RCRA technical guidance. Consent 
Order Section X.B., states (p.189): 

"The design and construction of groundwater monitoring wells shall comply 
[emphasis added] with the guidelines established in various EPA RCRA 
guidance, including, but not limited to: 
• U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, 
EPA/530-R-93-001, November, 1992 [also known as the EPA RCRA Manual]. 

The drilling activities at e.g., regional groundwater monitoring well R-40 did not 
comply with the guidance in the EPA RCRA Manual for the installation of casing to 
prevent cross-contamination between the perched zone and the regional aquifer. The 
pertinent excerpt from the RCRA Manual is states (p. 4-11): 

"Drill the boreholes using techniques that minimize the danger of cross­
contamination between water-bearing zones. Such techniques typically involve 
drilling an initial borehole partially into the possible confining layer, installing 
(grouting in) an exterior casing, emplacing grout in the cased portion of the 
borehole, and drilling a smaiier diameter hole through the cased off/ grouted 
portion of the borehole (i.e., telescoping casing) through the confining layer." 

The use of mud rotary drilling methods results in slower Ksat values that can 
underestimate the contaminant transport time for the wastes to reach the regional 
aquifer. 
A special situation presents itself from the use of bentonite clay in screen 2 in 
monitoring well R-26 providing for the very low Ksat value of 0.002 ft/ day that was 
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measured. The Consent Order (IV.A.3 Groundwater Investigation) requires knowledge for 
the transport of contaminants in groundwater. Screen 2 does not produce water samples 
because the screened interval is so tightly plugged by the bentonite clay introduced by 
the mud-rotary drilling method and also by a mistake in well construction that 
surrounded the well screen with the bentonite clay grout. The presence of the bentonite 
clay in screen 2 was described in the LANL Evaluation of the Suitability of Wells Near 
Technical Area 16 for Monitoring Contaminant Releases from Consolidated Unit 16-
021(c)-99, Revision 1 (LA-UR-07-6433, September 2007) (TA-16 Well Evaluation Report). 
(AR 30191) The pertinent excerpts from the report are pasted below: 

"R-26: Bentonite is present at Screen 2. The source of this bentonite is not known, 
but it was probably introduced during well completion. The presence of 
bentonite may result from a seal integrity problem or from the presence of 
residual drilling mud (p. 22)." 

"4.2.3.8 R-26 
R-26 has one screen (Screen 2) in the regional aquifer. During sampling at 
Screen 2 in 2005, it was discovered that the lower port was plugged with 
bentonite. In November 2005, the transducer was relocated to another port in 
the same screened interval. Still, collected pressure data are suspect because 
bentonite was present in the screen (p. 30)." 

A NMED November 24, 2009 Notice of Disapproval (NOD) (AR 32236) was issued for 
the new multiple-screen monitoring well R-40. The NOD described the 60-day period 
that water contaminated with organic drilling products in a perched zone of saturation 
was allowed to flow down the open multiple-screen well and into the regional aquifer. 
The NMED approved the drilling work plan that allowed the cross-flow between the 
perched zone and the regional aquifer. NMED approved the work plan despite the fact 
that the plan ailowed drilling through two perched zones of saturation with organic 
drilling products. Monitoring weils were installed in the two perched zones although 
the zones were drilled through with organic drilling foam. 

The LANL 2008 Interim Facility-Wide Monitoring Plan (AR 31663)acknowledges the 
presence of organic drilling additives in two of the new regional aquifer monitoring 
wells that were drilled into the regional aquifer only with air and water. The pertinent 
excerpts from Appendix Fare pasted below: 

p. F-60 R-36 (Regional) Minor presence of residual organic dri!Iing products is 
steadily clearing up. 

p. F-62. R-42 (Regional) Minor presence of residual organic drilling products is 
steadily dearing up. 
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The Consent Order's (AR 16255) requirement to purge well screens before sampling is 
routinely violated by the LANL Westbay monitoring wells that have multiple well screens 
and cannot be purged prior to sampling. Thus, the data from Westbay monitoring wells is 
not reliable and representative of the formation water. 
The Consent Order describes the requirement for Well Purging at (IX.B.2.i.i): 

"All zones in each monitoring well shall be purged by removing groundwater prior to 
sampling and in order to ensure that formation water is being sampled. Purge volumes 
shall be determined by monitoring, at a minimum, groundwater pH, specific conductance, 
dissolved oxygen concentrations, turbidity, redox potential, and temperature during 
purging of volumes and at measurement intervals approved by the Department in writing. 
The groundwater quality parameters shall be measured using a flow-through cell and 
instruments approved by the Department in writing." (Emphasis supplied). 

The December 4, 2009 NMED Department of Energy Oversight Bureau and Hazardous Waste 
Bureau document, Proposals for Independent Environmental Monitoring at Los Alamos National 
Laboratory, New Mexico, December 4, 2009 (True and con·ect copy attached as EXHIBIT 7) 
illustrates that the data provided by LANL from no-purge Westbay monitoring wells has been 
accepted by the NMED for over a decade: 

"Beginning in 1998 and as part of the LANL groundwater characterization program, 15 
regional wells and one intermediate aquifer well were installed and equipped with 
Westbay multiport-sampling systems. Samples from these wells are collected without 
prior purging. Subsequent water-quality data collected from these wells suggested that 
many of the wells were not providing representative samples, and that some type of 
assessment and corrective action were warranted. It was concluded that residual drilling 
fluids present within the sampling area (screen, filter pack, and formation) were the cause 
of the poor sample quality ... " 

" ... Field data and hydrochemical data indicate that the groundwater being pumped was 
not representative of the formation and was impacted by drilling fluids." 

It is a violation ofRCRA for NMED to have knowingly accepted the incorrect data from the 
Westbay monitoring wells. (42 U.S.C. 6928). 

The National Academy of Sciences Plans and Practices for Groundwater Protection at the 
Los Alamos National Laboratory: Final Report, (2007) (Exhibit 4) reported failed monitoring 
wells and uncertainty in modeling because the data does not exist beneath the mesas 
where the large inventory of wastes are buried: 

(p.42) An update to the regional aquifer model is provided by Keating et al. 
who state that "predicted flux through older basalts in the aquifer can vary by a 
factor of three ... the true uncertainty of our predictions, including the impact of 
possible conceptual errors, is likely to be larger and is difficult to quantify" 
(Keating et al., 2005, p. 653). 
(p.46) "Although LANL is using a nume1ically sophisticated multiphase model 
for vadose and regional groundwater modeling, it is not yet possible to predict 
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with confidence when, where, or if a contaminant might appear in the regional 
aquifer." 
(p. 46) ... "the detailed knowledge needed to predict subsurface flow paths does 
not exist. Lack of understanding of these phenomena, coupled with rapid flow in 
the alluvium and apparent rapid flow facilitated by perched waters, was central 
to the surprise over detection of chromium near the water supply wells. An 
improved knowledge of these inter-watershed processes is needed to design an 
effective, early warning monitoring program." 
(p. 49) f/Many if not all of the wells drilled into the regional aquifer under the 
Hydrogeologic Workplan appear to be compromised in their ability to produce water 
samples that are representative of ambient groundwater for the purpose of monitoring." 
(p. 51) "Previous problems in installing well screens at LANL have been reported to 
include excessively long screens, screens installed at the wrong depths to intercept 
contaminants, too many screens per well, and screen materials that conode in 
groundwater (Gilkeson, 2006b ). The use of overly long screens can cause dilution of 
sampled contaminants. Multiple screens, on occasion as many as nine screens in some 
LANL wells, can cause dilution or possibly cross-contamination of samples if there is 
leakage between screens." 
(p. 53) "There is general agreement that the use of bentonite clay and organic additives 
has compromised the ability of at least some R-wells to yield water samples that are truly 
representative of the ambient, undisturbed groundwater conditions (LANL, 2005d; Ford 
et al., 2006; Ford and Acree, 2006; NMED, 2006). Robert Gilkeson, a registered 
geologist and former advisor to LANL, stated that bentonite clay and/or organic drilling 
additives had invaded the screened intervals in all of the LANL characterization wells 
(Gilkeson, 2006a,b). He illustrated a conceptual model ofhow these materials can set up 
a "reactive capture barrier" that would tend to remove contaminants from sampled 
groundwater; see Figure 5.2 (also see Chapter 3, Figure 3.2)." 
(p. 53) "Because the construction of these wells was expensive, some $1 million to $2 
million for each well (Broxton, 2006), LANL began work in 2006 to try to recover some 
of the compromised screened intervals (LANL, 2005d, 2006e,f). 
This rehabilitation effort is itself controversial (Gilkeson, 2006a,b; LANL, 2004d). The 
New Mexico Environment Department's (NMED's) notice of disapproval ofthe Well 
Screen Analysis Rep01i (letter dated September 18, 2006) 
indicated continued disagreement on a number of important issues regarding the 
rehabilitation work." 
(p. 54) "Geologist Robert Gilkeson described concepts of how drilling fluids could form 
a zone that removes contaminants from sampled groundwater." 
(p. 59) "SIDEBAR 5.3 Citizens' Concern for Radionuclides Reported in 
Drinking Water 

"Near the end of this study, the non-governmental organization 
Concerned Citizens for Nuclear Safety (CCNS) and Robert H. Gilkeson, a 
registered 
geologist, brought to the committee's attention data in LANL' s Draft Site-Wide 
Environmental Impact Statement (SWEIS; DOE, 2006) that indicated 
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contamination of drinking water supply wells by neptunium and other 
radionuclides, including plutonium, americium, strontium, and cesium. CCNS 
and Gilkeson pointed out that data tables in the draft SWEIS showed, for 
example, that neptunium (Np-237) was detected in 4 of 13 samples from Los 
Alamos County supply wells and in 2 of 3 samples from the Buckman well field 
that supplies over 40 percent of the drinking water for residents of the city of 
Santa Fe. Mean concentrations of Np-237 were 10.6 and 10.3 pCi/L, respectively. 
These reported concentrations approach the EPA limit of 15 pCi/L for alpha­
particle emitting nuclides in drinking water. 

"In its memorandum to the committee, CCNS and Gilkeson stated: "We 
are surprised at the high levels of neptunium. This contamination may be 
because of the poor precision of the gamma spectroscopy analytical method. The 
LANL scientists claim the neptunium contamination doesn't exist and the detects 
are 'false positives.' Nevertheless, the contamination is presented as valid 
detections in the data tables in the draft LANL SWEIS" (Gilkeson and Arends, 
2007, p. 5). 

"In responding to CCNS, LANL did in fact attribute the reported data to 
'false positives,' stating: "Detections of LANL-derived contaminants, such as 
plutonium, americium, and strontium, have occurred sporadically in water 
supply wells .... Because the overall frequency of detection is low, we believe 
that these sporadic detections are false positives or caused by problems at the 
analytical laboratory. This conclusion is supported by numerous reanalyses of 
these samples and by lack of consistent detections in paired samples" (Phelps, 
2007, p. 2). 

"This exchange between CCNS and LANL is a good example of why the 
committee is concerned about LANL' s representations of groundwater 
sampling data. Whether or not the data were statistically significant, and the 
committee takes no position on this, the data were reported by LANL in its draft 
SWEIS and, reasonably, taken as real concerns by public stakeholders." 

According to the March 30,2009 Memorandum of S.D. Acree, and Richard Wilkin, 
Ph.D. to Richard Mayer, U.S. EPA, Region 6: Los Alamos National Laboratory, Los 
Alamos, NM (09RC06-001)- Review of LANL Well Screen Analysis Report (WSAR), 
Rev.2, (Exhibit 6) the study of water quality data alone cannot determine whether the 
changed water chemistry surrounding a well screen can again provide representative 
and reliable water samples. The LANL WSAR, Rev. 2, (AR 14684) which relied on 
water quality data, much of it from no-purge Westbay wells, was carelessly approved 
by the NMED in September 2007, despite three (3) earlier EPA Laboratory reports 
pointing out the error of reliance on groundwater sampling data and the inability to 
determine whether sampling results were correct. 

After the NMED approval of the WSAK Rev. 2 and the Groundwater Background 
Investigation Report (GBIR), the March 9, 2009 EPA Laboratory Memorandum once 
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again rejects the methodology of relying on groundwater sampling data. The 3/10/09 
EPA Kerr Laboratory (Id.) memorandum states: 

"The most significant concerns noted in review of the current versions of the 
WSAR and the GBIR are related to three areas: 

• The results of the WSAR and related assessments have not been fully 
validated using site-specific data from laboratory and field studies. 

• The criteria rely heavily on the 'background' data obtained from long­
screened production wells and springs that do not necessarily represent 
water quality upg:radient of the hydrogeologic characterization 
monitoring wells. 

• The reliability of criteria used to evaluate the Representativeness of 
groundwater samples from well screens following transformation of 
residual organic drilling additives and the return of groundwater samples 
to oxidized conditions is uncertain due to a lack of direct assessments of 
the site-specific mineralogical transformations and the reliance on 
groundwater sampling data." 

The supposed "rehabilitation" of the compromised screen intervals at LANL 
monitoring wells is based on the study of water quality data alone. The data cannot be 
used to determine that the impacted wells have "cleaned up" from the damage caused 
by the large quantity of organic drilling additives that were forced into the screened 
intervals by the use of improper and unnecessary drilling methods. This would invalidate 
affected well screens as sampling points. NMED has continued the knowing acceptance of 
LANL's Well Screen Analysis Report, Rev. 2 in the face of the factors of: significant lack 
of validation of screening results, uncertain background conditions, and the 
impossibility to clearly assess the nature of the reactive iron mineralogy surrounding 
the well screens by examining water quality alone. 

The 2009 EPA Kerr Laboratory Memorandum (Exhibit 6) recommended "upgradient 
well installations;" laboratory studies to "quantify sorption of the inorganic constituents 
of concern onto the materials used during well construction at LANL, and; "the 
installation of new well(s) drilled without the use of additives in the screened zone near 
the impacted well(s)." 

Mandatory requirements have not been met or enforced for more than a decade at 
LANL's regulated units to provide: 

• monitoring wells in the RCRA prescribed point of compliance locations relative to the 
regulated units ( 40 CFR 264. 95); 

• upgradient monitoring wells for the determination of background water quality; 
• downgradient monitoring wells at the point of compliance; 
• accomplishment of representative and reliable water sampling unaffected by 

drilling additives, and; 
• purging before sample collection. (See, e.g., 40 CFR 264.97). 
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The knowing, willful and continuing pattern and practice of using monitoring wells 
that do not and cannot provide representative and reliable water samples and 
compiling such information in LANL reports with NMED acceptance and approval of 
those reports constitute the furnishing of false and incorrect information by 
DOE/LANL in its permit application and is reason for the Court to deny the Draft 
Permit. (See, 40 CFR 270.41-43). 

Unfortunately, as shown above, groundwater monitoring data has not been collected in 
accordance with: 

• Module VIII of the 1990 EPA permit; 
• Hydrogeologic Workplan (1998), 
• DOE Order 450.1 (see DOE/IG-0703 Inspection Report, p.2) 
• EPA standards as required by 40 CFR 264.91-100; 
• EPA Draft Technical Guidance for Groundwater Monitoring, 
• The Consent Order, and; 
• Accepted industry procedures, e.g., as set forth by TechLaw, Inc supra. 

Nevertheless, the incorrect water sampling data has been knowingly and willfully provided from 
defective wells at LANL. NMED has ignored numerous scientific reports that describe the 
defective monitoring wells at LANL. NMED nevertheless continues to issue approval for 
repmis containing incorrect data contained in LANL reports. NMED and LANL have wasted 
hundreds of millions of taxpayer dollars in the construction of worthless wells that furnish sham 
data. 

Recommendations 
1. 40 CFR § 264.90(a)(2) imposes the groundwater monitoring requirements of 40 CFR § 
264.91-.100 and that should be clearly stated in the Draft Permit Sections 9, 10 and 11 instead of 
the regulatory loophole that is being put on the table. All regulated units must have a minimum 
of one upgradient monitoring well, three down-gradient monitoring wells for detection 
monitoring. Where contamination has been/is identified, compliance monitoring must be 
established. 
2. LANL must identify all regulated units and submit a closure plan and post closure 
plan for all regulated units. The Draft Permit must contain a Closure Plan and Post­
Closure Care Permits must be submitted for the regulated units along with the Long 
Term Monitoring and Maintenance Plans. 
3. NMED must impose the proper detection and compliance groundwater monitoring 
networks at all regulated units as required in 40 CFR 264.91-100. 
4. The Draft Permit must contain a section identifying the expanded public participation 
requirements and those provide opportunities, especially for workplans related to 
groundwater well monitoring workplans. 
5. NMED must deny all versions of the Well Screen Analysis Reports without 
opportunity for revision. 
6. NMED must redesign the well monitoring network at LANL and impose the 40 CFR 
264.91-100 groundwater monitoring requirements for inter alia, upgradient background 
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water quality data, point of compliance monitoring wells, purging of the monitoring 
wells before sampling at the regulated units, sealing off of aquifer zones. 
7. NMED must abandon the use of prior data and the Monte Carlo computer model for 
positioning of monitoring wells and speed of groundwater travel. 
8. Monitoring data obtained from damaged wells must be discontinued for use in 
annual groundwater monitoring reports and not relied upon for decision making for 
remedies at LANL. 
9. The Interim Facility Groundwater Monitoring Plan must be opened for public 
comment and public hearing if requested. 
10. Mud rotary drilling must be discontinued at LANL. Additives may only be used in 
intervals above the target zone if telescoping casings are used and the additives do not 
enter the area to be screened. 
11. The use of Westbay multi-screened monitoring wells must be discontinued. 
12. Wells screens that are damaged or cannot be sampled after purging must be 
plugged and abandoned. Well screens that are damaged but usable for monitoring 
water level may be utilized. 

I SWEAR UNDER THE PENALTY OF PERJURY UNDER THE LAWS OF THE STATE 
OF NEW MEXICO THAT THE FOREGOING IS TRUE TO THE BEST OF MY 
KNOWLEDGE. 
Dated:March 19,2010 

David B. McCoy, Executive Director 
Citizen Action New Mexico 
POB 4276 
Albuquerque, NM 87196-4276 
505 262-1862 
dave@radfreenm.org 
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Re!{KJnse to Concerns Aboul Wells BI.I.ANL 

Well R-22 is completed with 5 saeened intervals In the regiOnal aquifer. No Intermediate perched 
groundwater is present at this location. The charaaeriza110n sampling has been completed and a 
geochemislf)' report has been published describing the analytical resuhs (longmire, 2002c). As described 
in the geochemistiY report (longmire. 2002c) and In the answer to Question 3 In thiS document. SC/eens 
1, 3, 4, and 5 have not equRibrated and ere effected by residual drilling ftuids. However, screen 2 provides 
water samples that are probably representative of pre-drilling cond~iOns. 

A summary of what has been found and reported at R-22 by Longmire (2002c): 

• There have been !!Q detections of amerieiurn-241, cesium-137, iodine-129, plutonium-238, 
plutonium-239, plutonium-240, or slrontium-90 in any groundwater samples from R-22. 

Technelium-99 was only detected in water from weu R-22 at concentrations of 4.3 pCiiL 
(screen 4) and 4.9 pCill (saeen 3) dUikJg the first charactertzatlon sampling round (Longmire, 
2002c). These values are near the !Oland are not 100% certain. Technetium-99 was not 
detected in the subsequent 5 sampling rounds at well R-22. 

• Natural uranium above background is present in screen 3; uranium below background is present 
in screens 1. 4, and 5. Uranium at background levels is present in saeen 2. 

• Tritium is present in SC~eens 1 and 5. The most consistent concentrations occur In screen 5, 
which is 565 ft below the regional water table. 

Thirty-one volatile and semivolalile organic compounds have also been detected in water from 
weN R-22. Only two of these. pentachlorophenol (1 detection, 6.2 ppb. MCL = 1 ppb) and 
benzO(a}pyrene (2 detectiOns, 024 ppb, MCL = 0.2 ppb), were present at concentrations above 
the MCL (Longmire, 2002c). Monilorlng for organic compounds at R-22 wMI continue. 

Gilkeson (2004) suggests that radiOnuclideS (amerlclum-241, cesium-137, IOdine-129, plutonium-238, 
plutonium-239, plutonium-240, strontlum-90, and technetlum-99) are present in the regional aquifer at the 
locatiOn ofweH R·22. However, wKh the exception oftechnetium-99, none of these radionuclides have 
been detected in groundwater samples from well R-22. 

Gilkeson (2004) presents a graph of technetium-99 values over lime. As with R-7. most of the points on 
the graph actuaRy ere the method detectiOn limHs fortechnctium-99. The two detected values of 
technetium-99 are in the first round of sampling in saeens 3 and 4, although the values are uncertain 
based on low concentrations of this isotope near the instrument detection limit using gamma 
spectroscopy. The instrument detection limit decreases during that period because matrix interferences 
deaeased as the well equilibrates with groundwater. After the first sampling round, technetium-99 was 
not detected, despite the improved abHity to detect it. 

At this time in R-22, there are no detectable concentrations of americlum-241. cesiurn-137. lodlne-129, 
plutonium-238, piutonium-239, plutonium-240, strontium-90, or technelium-99. There are measurable 
concentrations of lrllium, volatile organic compounds, and semivOtalile organic compounds which warrant 
continued monitoring. 

Question 6: How does Los Alamos National Laboratory provide the public with groundwater 
information? 

Concerns that regulators and the public have been miSinformeO about the activlies under the 
Hydrogeologic II\/Orlqllan are expressed in lhe Gilkeson (2004) report. Extensive Information, including the 
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STATE OF NEW MEXICO 
BEFORE THE SECRETARY OF ENVIRONMENT 

IN THE MATTERS OF THE APPLICATION OF 
THE UNITED STATES DEPARTMENT OF ENERGY 
AND LOS ALAMOS NATIONAL SECURITY LLC 
FOR A HAZARDOUS WASTE FACILITY PERMIT 
FORLOSALAMOSNATIONALLABORATORY 
AND THE NOTICE OF INTENT TO DENY A PERMIT 
FOR OPEN BURN UNITS TA-16-388 AND TA-16-399 FOR 
LOS ALAMOS NATIONAL LABORATORY 

CITIZEN ACTION NEW MEXICO 
STATEMENT OF INTENT TO PRESENT TECHNICAL TESTIMONY 

My name is David B. McCoy and I am the Executive Director of Citizen Action 

New Mexico (CA). Pursuant to 20.1.4.300 NMAC, on behalf of Citizen Action, I intend 

to provide a technical written statement as well as oral testimony concerning the above-

captioned New Mexico Environment Department (NMED) permitting matters for Los 

Alamos National Laboratory (LANL). 

My office address is: 
David B. McCoy, Executive Director 
Citizen Action New Mexico 
POB4276 
Albuquerque, NM 87196-4276 
505 262-1862 
dave@radfreenm.org 

EDUCATION AND WORK BACKGROUND 

I attended Western State University College of Law where I received a Bachelor 

.of Laws and Juris Doctor degrees. I am admitted to the California State Bar (#170737). 

I have been employed as Executive Director for Citizen Action since July, 2006 
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and will be testifying in the capacity as Director. During that time I have participated in 

Resource Conservation and Recovery Act (RCRA) legal proceedings for the Sandia 

National Laboratories ("Sandia") Mixed Waste Landfill, Chemical Waste Landfill 

Oosure Plan and Post Closure Plan, the Sandia RCRA Draft Part B Permit, and the 

Kirtland Air Force Base RCRA Draft Part B OB/OD Permit. The RCRA proceedings for 

the Chemical Waste Landfill ("CWL"), which is a RCRA "regulated unit/ resulted in 

plans to install a network of groundwater monitoring wells at CWL that were compliant 

with40 CFR 264.91-100. The network of groundwater monitoring wells at CWL were 

required to be three down gradient monitoring placed at the Point of Compliance under 

40 CFR 264.95 and one upgradient background well. 

I have reviewed and provided both written and oral comments about proposals 

and reports of the Department of Energy (DOE), Sandia, LANL, and the New Mexico 

Environment Department. I have reviewed many groundwater reports for Sandia, 

LANL and Kirtland Air Force Base with Registered Geologist Robert Gilkeson from the 

perspective of whether legal compliance and adequate enforcement of RCRA 

requirements exist at those facilities and their hazardous waste areas. I have reviewed 

public participation requirements of RCRA. Citizen Action has presented allegations to 

the Defense Nuclear Facility Safety Board regarding the operation of a Sandia nuclear 

reactor and hot cell facility in a building that cannot be made safe from the design basis 

earthquake. 

Citizen Action has worked diligently within the regulatory process to address 

issues - to ensure enhanced public participation in the processes. Citizen Action has co-
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ordinated efforts and information sharing with other environmental organizations 

within New Mexico, such as Southwest Research Information Center, Concerned 

Citizens for Nuclear Safety, Citizens for Alternatives to Radioactive Dumping and 

others. This has included obtaining RCRA documents through the Freedom of 

Information FOIA by successful lawsuit and/ or the administrative appeals process. 

I was co-counsel pro hac vice with Attorney Nancy Simmons in the lawsuit New 

Mexico Environment Department v. Citizen Action (D0101-CV20070-2626) that resulted in 

the release of some 3,700 pages of approximately 221 public records that the NMED 

held secret for ten years that were written by TechLaw, Inc. and Ac:tf3 and that are 

relevant to the instant proceedings for the LANL RCRA Draft Part B Permit. 

From 1998 to 2005, I provided pro bono consultation, research and writings for 

the Environmental Defense Institute (EDI) and Keep Yellowstone Nuclear Free (KYNF) 

for RCRA permitting matters related to Idaho National Laboratory's ("INL") INTEC 

nuclear incinerators, the New Waste Calcining Facility ("Calciner") and the Waste 

Experimental Reduction Facility ("WERF"), High Level Liquid Waste 

Evaporators("HLLWE"), Process Equipment Waste Evaporator ("PEWE"), INTEC 

Liquid Waste Management System, Liquid Effluent Treatment and Disposal 

("LET&D"), and safety issues for the Advanced Test Reactor(" ATR"). 

With EDI and .KYNF, I jointly drafted Notices of Intent to Sue for failure to have 

RCRA permits for the Calciner and WERF incinerators that resulted in closure and 

cleanup. 

I was lead for drafting and filing a petition with the US Environmental Protection 
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Office of Inspector General (OIG) regarding failure of the Department of Energy to 

comply with hazardous waste permitting laws at INL. Upon review of the allegations, 

the EPA OIG agreed with numerous permitting deficiencies and made 

recommendations for changes. http: I I www.epa.gov I oig/ reports/ 2004/20040205-

2004-00006. pdf 

I was formerly an intervener before the Nuclear Regulatory Commission in the 

matters of the Trojan Nuclear Reactor Spent Fuel Pool expansion and Control Building 

hearU1gs,~344. 

I am a current member of the Board of Directors for the Environmental Defense 

Institute in Idaho. 

Citizen Action has members both downwind and downstream of LANL in Santa 

Fe and Albuquerque. Santa Fe is receiving drinking water from municipal wells that 

indicate contamination from radionuclides and the potential for additional 

contamination from LANL Albuquerque is receiving drinking water supplies from the 

Rio Grande that can receive contamination from LANL. 

SUMMARY OF CITIZEN ACTION POSITION ON THE LANL DRAFf PERMIT 

Citizen Action is opposed generally to Draft Permit Sections 9, 10 and 11. The basis for 

the opposition is that all" regulated units" at LANL have not been appropriately 

identified. The regulated units, MDA G, Hand L are inappropriately defined as 

"permitted units." The regulated units G, H and L are required to comply with ground 

water monitoring requirements under 40 CPR 264.91-100. The regulated units G, Hand 
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L lost interim status in 1985 and are long overdue for meeting the requirements to 

submit closure plans and post-closure plans. The closure and post -closure permits are 
I 

not provided for in the Draft Permit and the Draft Permit is currently legally defective 

for those omissions. The Consent Order does not meet the requirement for closure and 

post closure. 

The Draft Permit incorrectly assumes that the 2005 Compliance Order on 

Consent (Consent Order) is an "enforceable document" so that the regulated units at 

LANL can apply alternate groundwater monitoring requirements. The Consent Order 

was not publicly noticed to be an enforceable document and public participation was 

not provided for that purpose. Alternatives that would be as protective of public health 

and the environment as the 40 CFR 264.91-100 requirements were not formulated, 

presented to the public for comment and then approved by the Secretary for the NMED. 

The public was assured by the NMED that the Consent Order would not be used for 

Closure and Post-Closure, but that those plans would be part of the RCRA Part B 

Permit. NMED kept the public from being fully informed about technical issues at 

LANL by keeping public records secret and not disclosing their existence. The 

documents are relevant to identified issues that may remain unresolved to the present. 

No groundwater monitoring plan for the regulated units at LANL exists that 

meets the Consent Order requirements, EPA requirements, RCRA requirements or 

industry standards. At a minimum, groundwater monitoring for the regulated units 

would require the one upgradient and three Point of Compliance downgradient 

monitoring wells (40 CFR 264.95). Compliance monitoring requirements must be 
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included. 

Numerous publications call into question the ability of the groundwater 

monitoring wells at LANL to provide reliable and representative water samples. The 

claimed "rehabilitation" of groundwater monitoring wells contaminated with drilling 

muds and bentonite clay is unproven by LANL. Alternative requirements would not be 

protective of the public health and environment. The Draft Permit should apply and 

NMED should enforce the requirements for monitoring of regulated units as provided 

for in 40 CFR 264.91-100. Because the permit does not define a requirement for a point 

of compliance for each regulated/ permitted unit, contamination is allowed to migrate 

for miles before reaching a Los Alamos County drinking water well or the site 

boundary. 

My full testimony is attached to this affidavit. 

I estimate my testimony will require no more than 1 hour. 

EXHIBITS 

EXHIBIT I 
63 Federal Register 56710 (October 22, 1998) 

EXHIBIT2 
LANL Characterization Well R-22 Geochemistry Report (LA-13986-MS, Issued: September 
2002) 

EXHIBIT 3 
New Mexico Environment Department v. Citizen Action (D0101-CV20070-2626) 

EXHmiT 4 
Plans and Practices for Groundwater Protection at the Los Alamos National Laboratory: Final 
Report, (2007) 
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EXHIBITS 
Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, U.S. 
EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM (05RC06-001)­
Review of LANL Well Screen Analy~is Report - Ada, Oklahoma: United States 
Environmental Protection Agency, National Risk Management Research Laboratory, 
Ground Water and Ecosystems Restoration Division. Final Report, February 16,2006 

EXHIBIT6 
S.D. Acree, and Richard Wilkin, Ph.D. Memorandum to Richard Mayer, U.S. EPA, 
Region 6: Los Alamos National Laboratory, Los Alamos, NM (09RC06-001)- Review 
of LANL Well Screen Analysis Report (WSAR), Rev.2 (LA-UR-07-2852) Groundwater 
Background Investigaton Report (GBIR) Rev. 3.( LA-UR-07-2853) United States 
Environmental Protection Agency, National Risk Management Research Laboratory, 
Ground Water and Ecosystems Restoration Division. March 30,2009. 

EXHIBIT7 
December 4, 2009 NMED Department of Energy Oversight Bureau and Hazardous Waste 
Bureau document, Proposals for Independent Environmental Monitoring a/ Los Alamos National 
Laboratory, New Mexico, December 4, 2009 

EXHIBITS 
July 12,2001 from Lindsay A. Lovejoy, Jr., Assistant Attorney General to the New 
Mexico Environment Department Hazardous Waste Bureau Chief James Bearzi 

EXHIBIT9 
New Mexico Assistant Attorney General Lindsay Lovejoy Letter July 30, 2002 

EXHIBIT10 
Ford, R., S.D. Acree, and R.R. Ross. 2005. Memorandum to Richard Mayer, U.S. EPA, 
Region 6: Los Alamos National Laboratory, Los Alamos, NM (01RC06-001) Impacts of 
Well Construction Practices. Ada, Oklahoma: United States Environmental Protection 
Agency, National Risk Management Research Laboratory, Ground Water and 
Ecosystems Restoration Division. Draft Version, September 30, 2005. 

EXHmiT11 
Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, U.S. 
EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM (05RC06-001) 
Impacts of Hydrogeologic Characterization Well Construction Practices. Ada, 
Oklahoma: United States Environmental Protection Agency, National Risk 
Management Research Laboratory, Ground Water and Ecosystems Restoration 
Division. Final Report, February 10, 2006. 
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TESTIMONY OF DAVID B. McCOY 

The Los Alamos National Laboratory (LANL) Resource Conservation and Recovery Plan 
(RCRA) Part B Draft Permit is required to provide protection of the public and 
environment through the application of discrete enforcement standards contained in 
RCRA and other documents. Some 21,000,000 cubic feet of hazardous, mixed hazardous 
and radioactive waste from nuclear weapons production have been buried at LANL 
legacy waste dumps across LANL mesas. The pathway for the contamination is through 
the vadose zone to the regional aquifer. A second set of the waste inventory is the large 
uncharacterized volume of liquid wastes released from outfalls discharging into canyon 
settings causing surface contamination and remobilized by wind and water providing 
contamination to the stream bottoms for transport to the Rio Grande. A third source of 
contamination is in shallow soils randomly remobilized by surface run-off and wind 
erosion. Seepage ponds sometimes called evaporation ponds were used as outfalls and 
overflowed directly into the canyons. The dangerous contamination at LANL buried in 
unlined pits and trenches and on the soil surface is provided a pathway down canyons by 
groundwater and surface water runoff to enter municipal drinking water wells for the 
cities of Los Alamos and Santa Fe. LANL contamination flows into the Rio Grande River 
that provides drinking water to downstream New Mexico municipalities and residents. 
(LANL Site Wide Environmental Impact Statement, p. ). 

The Draft Permit, by purporting that the Compliance Order on Consent ("Consent 
Order") is an "enforceable document," sets up a method to thwart the requirements 
of 40 CFR 264.91-100 for groundwater monitoring at the regulated units at LANL. 
MDA G, MDA Hand MDA L are "regulated units•• under40 CFR §264.90(a){2) because 
the three facilities received RCRA hazardous waste after July 26, 1982. These regulated 
units do not meet the exceptions contained in§264. 90(b) for the application of altematie 
groundwater monitoring requirements. 1 As will be discussed below, the Consent Order 
did not meet the public participation and the technical requirements of 40 CFR 270.1 {c) 
to become an "enforceable document" The Draft Permit would allow the existing 
inchoate groundwater monitoring for the regulated units to remain in place by the 
incorrect assertion that the Consent Order is an enforceable document. The Draft Permit 
at 11.3.1 leads the reviewer to the mistaken belief that the Draft Permit will require 
groundwater monitoring for all regulated units as defined in 40 CFR 264.90(aX2), which 
provide the requirements of 40 CFR 264.91-100 for regulated units. 

1 Under RCRA, "regulated units'' must comply with the requirements of 40 CFR 
264.91 through 264.100 for groundwater monitoring. 40 CFR § 264.90(a)(2) 
provides: 

"All solid waste management units must comply with the requirements in 
§264.101. A surface impoundment, waste pile, and land treatment unit or 
landiill that receives hazardous waste after July 26, 1982 (hereinafter 
referred to as a "regulated unit") must comply with the requirements of§§ 
264.91 through 264.100 in lieu of§ 264.101 for purposes of detecting, 
characterizing and responding to releases to the uppermost aquifer. The 
fmancial responsibility requirements of§ 264.101 apply to regulated units." 
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However, the Draft Permit, at sections 9.3 (Closure Requirements for Regulated Units), 
1 0.1.1 (Post Closure Care Plan), and 11.1 (Corrective Action), vitiates the groundwater 
monitoring requirements for regulated units by incorrectly presenting that the Consent 
Order is an "enforceable document" for the purposes described in 40 CFR 270.l(c).2 The 
Draft Permit incorrectly assumes that alternative groundwater monitoring requirements, 
different from 40 CFR 264.99-100, may be imposed on the regulated units. The strict 
groundwater monitoring standard set forth at 11.3.1 sharply conflicts with Section 9.3, 
1 0.1.1 and 11.1 of the Draft Permit. Rather than imposing 40 CFR 264.91-100 
requirements, Section 9.3, I 0.1.1 and 11.1 would apply "alternative" closure standards 
for groundwater monitoring taken from the Consent Order. Section 9.3 states: 

"The Consent Order is an enforceable document that sets forth alternative closure 
requirements in accordance with 40 CFR § 264.110(c)." 

Section 11.1 states: 
"The Consent Order is an enforceable document pursuant to 40 CFR §§ 264.90(f), 
264.110(c), and as defined in 40 CFR § 270.1(c)(7)." 

The Consent Order does not refer to either 40 CFR §§ 264.90(f), 264.110(ci for the 
application of alternative groundwater monitoring requirements. 

The Fact Sheet demonstrates that NMED intends to allow lesser alternative for 
groundwater monitoring than those required by 40 CFR 264.91-100 (AR 31819, p.103): 

"If waste is left in place at any closed HWMU, residual contamination is present 
at concentrations greater than established cleanup levels, or groundwater 

2 40 CFR 270.1 (c) requires in pertinent part that: 
"Owners and operators of hazardous waste management units must have permits during 
the active life (including the closure period) of the unit. Owners and operators of surface 
impoundments, landfills, land treatment units, and waste pile units that received waste 
after July 26, 1982, or that certified closure (according to §265.115 of this chapter) after 
January 26, 1983, must have post-closure permits, unless they demonstrate closure by 
removal or decontamination as provided under §270.l(c)(5) and (6), or obtain an 
enforceable document in lieu of a post-closure permit, as provided under paragraph ( c )(7) 
of this section." (Emphasis supplied). 
3 40 CFR § 264.11 0( c) provides for alternative groundwater monitoring requirements by 
the use of enforceable documents under 40 CFR 270.1 (c): 
"(c) The Regional Administrator may replace all or part of the requirements of this 
subpart (and the unit-specific standards referenced in§ 264.lll(c) applying to a 
regulated unit), with alternative requirements set out in a permit or in an enforceable 
document {as defined in 40 CFR 270.l(c)(7)), where the Regional Administrator 
determines that: 
( 1) The regulated unit is situated among solid waste management units (or areas of 
concern), a release has occurred, and both the regulated unit and one or more solid waste 
management unit(s) (or areas of concern) are likely to have contributed to the release; and 
(2) It is not necessary to apply the closure requirements of this subpart (and those 
referenced herein) because the alternative requirements will protect human health and the 
environment and will satisfy the closure performance standard of§ 264.111 (a) and (b)." 
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contamination is present in the vicinity of any closed HWMU, the Permittees 
must conduct post-closure care, which must include groundwater monitoring in 
accordance with 40 CFR §§ 264.91 through 264.100. The Department may 
replace all or some ofthe requirements of 40 CFR §§ 264.91 through 264.100 
with alternative requirements, as set forth in a permit or other enforceable 
document, in accordance with 40 CFR § 264.90(t). Currently, the Consent 
Order is the enforceable document under which groundwater investigation 
and monitoring is conducted. If any or all ofMDAs G, H, or L are closed with 
waste left in place or residual contamination in environmental media present at 
concentrations greater than established cleanup levels, groundwater monitoring is 
required as part of post-closure care." (Emphasis supplied). 

MDAs G, H and L received hazardous waste for disposal after July 26, 1982 and are 
"regulated units" that must comply with §§264.91 through 264.100. 
40 CFR § 264.90 provides for the applicability of groundwater monitoring requirements: 

.. Applicability. 
(a)( I) Except as provided in paragraph (b) of this section, the regulations in this 
subpart apply to owners or operators of facilities that treat, store or dispose of 
hazardous waste. The owner or operator must satisfy the requirements identified 
in paragraph (a)(2) of this section for all wastes (or constituents thereof) contained 
in solid waste management units at the facility, regardless of the time at which 
waste was placed in such units." 

LANL does not qualify to meet the exceptions of 264.90(b ): 

"(b) The owner or operator's regulated unit or units are not subject to regulation 
for releases into the uppermost aquifer under this subpart if: 
( 1) The owner or operator is exempted under §264 .1 ; or 
(2) He operates a unit which the Regional Administrator finds: 
(i) Is an engineered structure, 
(ii) Does not receive or contain liquid waste or waste containing free liquids, 
(iii) Is designed and operated to exclude liquid, precipitation, and other run-on 
and run-off, 
(iv) Has both inner and outer layers of containment enclosing the waste, 
(v) Has a leak detection system built into each containment layer, 
(vi) The owner or operator wil1 provide continuing operation and maintenance of 
these leak detection systems during the active life of the unit and the closure and 
post-closure care periods, and 
(vii) To a reasonable degree of certainty, will not allow hazardous constituents to 

migrate beyond the outer containment layer prior to the end of the post-closure 
care period." 

LANL does not comply with the above exceptions of264.90(b). The unlined pits, 
trenches, shafts and surface impoundments at MD As G, H and L are not engineered 
structures. The MDA G, H and L RCRA "regulated unit" disposal facilities do not have 
leak detection systems. The unlined surface impoundments, pits and shafts at MDA L 
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received liquid waste. The unlined shafts at MDA L contain a large inventory(> 10,000 
gallons?) of solvents in corroding 55-gallon drums. The unlined pits and shafts at MDA 
G received liquid waste. The MDA G, H and L RCRA ~'regulated unit" disposal facilities 
were not designed and operated to exclude liquid, precipitation and other run-on and run­
off. The MDA G, H and L RCRA "regulated unit" disposal facilities do not have inner 
and outer layers of containment enclosing the waste. DOE and LANS did not provide 
continuing operation and maintenance of leak detections systems during the active life of 
the MDA G, H and L RCRA "regulated unit" disposal facilities. DOE and LANS will not 
provide continuing operation and maintenance of leak detections systems during the 
closure and post-closure care periods of the MDA G, Hand L RCRA "regulated unit" 
disposal facilities. To a reasonable degree of certainty, DOE and LANS will allow 
hazardous constituents to migrate beyond the outer containment layer prior to the end of 
the post-closure care period. 

Consistency between the LANL Draft Permit and other documents must be 
maintained. A conflict with the Draft Permit section 9.3 giving alternative closure 
requirements is created with the prior existing Technical Area 54 Well Evaluation and 
Network Recommendations (July 31,2007 AR 16395) approved by NMED (8/31/07 AR 
30474). The groundwater monitoring MDAs for G, Hand Las regulated units must be 
accomplished under 40 CFR 264.90-99 at the sites of MD As G, Hand L. NMED 
recognized the monitoring requirements of264.90-99 in the NMED approved Technical 
Area 54 Well Evaluation and Network Recommendations, Revision 1 Work Plan of 
October 2007 that states (AR 30479, p.5): 

••The following requirements from 40 CFR 264.90-.99, Subpart F apply to 
permitted units or regulated units that received waste after July 26, 1982. The 
regulations apply throughout the active life of the units and the closure and post­
closure period if the units are not "clean-closed" under RCRA." 

AR 16395 (http://www.lanl.gov/environmentlh2o/docs/TA-54-Well-Eval.pdf) provides 
for Point of compliance monitoring as follows: 

"The point of compliance applied for the permitted units at TA-54 is the vertical 
surface located at the hydraulically downgradient limit of the waste management 
area that extends down into the uppermost aquifer underlying the regulated units. 
At T A-54, this is interpreted as being at the regional aquifer immediately beneath 
each aggregate of regulated units at MDAs H, L, and G. An integrated 
groundwater-monitoring system must consist of a sufficient number of near-field 
wells and downgradient monitoring wells installed at appropriate locations and 
depths to obtain representative groundwater samples from the uppermost aquifer. 
These samples must represent both the quality of background water not affected 
by the regulated unit and the quality of groundwater passing beneath the regulated 
unit to allow for detection of contamination in the uppermost aquifer." 

The requirements of the approved work plan take precedence over the permit that cannot 
incorporate MDAs G, Hand L into the permit as permitted units. Section 1.9.18 
Approval of Submittals indicates that ••such documents, as approved, shall control over 
any contrary or conflicting requirements of this Permit." 
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The history of the March 1, 2005, as revised in 2008, Compliance Order on Consent 
(Consent Order) demonstrates that it is not an "enforceable document" for reasons 
that: 
1. Public Participation requirements of notice and opportunity for comment of the 
Consent Order as an enforceable document were not met, and; NMED secrecy prevented 
meaningful opportunity for public participation. 
2. The Consent Order itself provides no notice that it is an enforceable document within 
the meaning of 40 CFR 270.1 (c) for use in lieu of a post-closure permit and required 
ground water monitoring requirements of 40 CFR part 264; and, 
3. The groundwater monitoring standards and program used at LANL are not as 
protective as 40 CFR 264.91-100. 
4. NMED specifically represented to the public thus creating an estoppel by matter of 
record that: "The closure plans for MDA's G, Hand L will be incorporated in the draft 
permit. The public will have the opportunity for a hearing when the draft permit is 
released for public review." (New Mexico Environment Department's Response to Public 
Comments on the Proposed Compliance Order on Consent for Los Alamos National 
Laboratories (February 18, 2005) Response to Comment 13, AR 16251, p.5). 

The Compliance Order on Consent (Consent Order) issued March 1, 2005 and 
Revised June 18, 2008 did not meet public participation requirements because the 
public notice did not inform the public that the draft Order was to be an 
Enforceable Document within the meaning of 40 CFR 270.1(c)(7). (See, 63 Fed. Reg. 
56710, 56714, (October 22, 1998) (True and Correct Copy attached hereto as EXHIBIT 
1). The Draft Order of May 2, 2002 (AR 16010) eventually culminated in a Compliance 
Order on Consent (Consent Order) issued March 1, 2005 (AR 16255) and Revised June 
18,2008 (AR 32111). The Consent Order was for the stated purpose of investigation and 
corrective action at LANL. On May 2, 2002 a New Mexico Environment Department 
(NMED) News Release stated (AR 16034) "the New Mexico Environment Department 
issued a draft order to LANL requiring a comprehensive investigation and cleanup of 
contaminated sites at LANL.'.4 On the same day a Fact Sheet issued announcing a public 
comment period to begin on May 2, and ending on July 1, 2002 (AR 16031 ). 5 On June 
24, 2002 NMED issued a Dear Concerned Citizen letter, Subject: Issuance of an Order to 
Los Alamos National Laboratory extended the comment period to July 31, 2002. The 
May 2, 2002 news release, the Fact Sheet and the Concerned Citizen letter did not state 
anywhere that the draft Order to be issued to LANL would be an "enforceable document" 
in lieu of a closure or post-closure pennit for regulated units at LANL ( 40 CFR 
270.1(c)(7). 

NMED has met no legal requirements to use the Consent Order as an enforceable 
document. The LANL Draft Permit attempts to circumvent the regulatory requirements 
for T A-54 regulated units to have a closure plan, a post closure care pennit and 
associated ground water monitoring requirements by bringing in the use of the Consent 

4 State Environment Department Schedules Public Informational Meetings Concerning Draft Order for 
Investigation and Cleanup of Contamination at Los Alamos National Laboratory May 2, 2002. 
5 Fact Sheet, Order Issuance Los Alamos National Laboratory May 2, 2002. 
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Order as an "enforceable document" with the intention to use 40 CFR 264.90(f) for 
"Alternative Requirements" instead of 40 CFR 264.91-100. This plan to use alternative 
requirements by NMED and LANL would: 1). allow LANL to continue furnishing 
unreliable monitoring data from the existing non-compliant network of monitoring we1ls 
that hides knowledge of contamination, and the acceptance of that incorrect data by 
NMED; and, 2). allow whatever installation of monitoring wells NMED deems fit at 
LANL without meeting the groundwater monitoring requirements contained in 40 CFR 
264.91-.100. This is all contrary to the duties ofLANL to furnish true and correct 
information and for the NMED to verify. 

The Draft Permit continues to fail to provide for closure and post-closure of all the 
RCRA regulated units at LANL and does not apply the correct state and federal 
regulations for protection of the public and the environment. The RCRA Draft Permit 
permit does not comply with federal requirements ofRCRA (42 U.S.C. §§ 6901-6992k, 
§6924(o) and (p)) for groundwater monitoring to protect the public and the environment 
from releases that may occur from where hazardous wastes and mixed radioactive were 
disposed. Special groundwater monitoring requirements exist for the '7egulated units" at 
LANL that have not been adhered to. (40 CFR 264.90-100). 40 CFR 264.97 (a)(3) 
provides requirements for the early detection of contamination of groundwater to the 
uppermost aquifer. 

The termination of interim status, requirement for closure and post closure permit at 
regulated units G, H and L, and concern for public participation is described in a letter 
dated July 12,2001 from Lindsay A. Lovejoy, Jr., Assistant Attorney General to the New 
Mexico Environment Department Hazardous Waste Bureau Chief James Bearzi, as 
follows True and Corect Copy attached as EXHIBIT 8 (AR 11676)): 

"Our concerns about the need for public participation particularly relate to the 
Hazardous and Solid Waste Amendments ("HSWA") [RCRA] remediation 
process. We understand that the corrective action order will, inter alia, address 
HSW A remediation at Material Disposal Areas ("MDA ") G, H. and L. We have 
pointed out to NMED that these MDAs were long ago required to stop receiving 
waste, have an appropriate closure plan, and close, but this has not happened. 
MDAs G and L were required to close under 40 CFR §§ 265.112(d)(3)6 and 
265.113(b) after NMED accepted LANL's withdrawal of its request for a permit 
for these area in April 1985, terminating interim status under 40 CFR § 
270.73(a). MDAs G, H, and L were also required to close based on loss of 
interim status in November 1985, under 42 U.S.C. § 3005(e)(2) and 40 CFR § 
270.73(c). However, to date they have been neither closed nor permitted (p.l). 

6 40 CFR 265. t 12 (d)(3) 
The owner or operator must submit his closure plan to the Regional Administrator no later than 15 days 
after: 
(i) Termination of interim status except when a pennit is issued simultaneously 
with tennination of interim status; or 
(ii) Issuance of a judicial decree or final order under section 3008 of RCRA 
to cease receiving hazardous wastes or close. 
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On July 30, 2002, the New Mexico Assistant Attorney General Lindsay Lovejoy 
informed HWB Chief James Bearzi again of''the need to take and respond to public 
comment during remediation." (True and correct copy attached as EXHIBIT 9 (AR 
16083). 

During the period when the draft Order was under consideration until the time of 
its adoption in 2005 and thereafter, the NMED did not disclose public records from 
TechLaw, Inc. to the public that had bearing on permitting and clean up issues at 
T A·54 and other regulated units at LANL. The May 2002 draft Order side-stepped 
any issues of the long overdue closure plan and post-closure requirements that were 
applicable to the T A-54 regulated units when they lost interim status in 1985. The public 
was not informed of the requirement for a closure plan and a post-closure permit that 
existed for regulated units G, H and LatTA-54 after the loss of interim status in 1985, 
including the groundwater monitoring requirements of 40 CFR 264.91-100 identified in 
TechLaw, Inc. documents. Examples are cited infra. 

The groundwater monitoring at LANL is not protective of the public health and 
environment because: 1 ). individual monitoring wells have not and do not provide 
reliable and representative groundwater samples, and 2). the monitoring wells fail to 
collectively form a reliable network as required by 40 CFR 264.91.-100 for detection 
monitoring and compliance monitoring. Numerous studies confirm that the wells were 
not constructed in accordance with the requirements of RCRA and do not yield reliable 
and representative water samples. 

The TA-54 Evaluation and Network Recommendations (LA-UR-07-5042 EP2007-0443) 
(July 2007) requires (AR 16395, p. 6, para 2): 

"2. Establish a groundwater-monitoring network that meets the requirements for 
"detection monitoring" and subsequent .. compliance monitoring" at permitted 
units at T A-54. 

"The following requirements from 40 CFR 264, Subpart F apply to permitted 
units or regulated units that received waste after July 26, 1982. The regulations 
apply throughout the active life of the units and the closure and post-closure 
period if the units are not "clean-closed" under RCRA. The groundwater­
monitoring network and facility process must be able to detect, evaluate, and 
respond to releases of hazardous waste or hamrdous waste constituents into the 
uppermost aquifer. Detection monitoring is required to establish that a release has 
occurred. It is assumed that because of the significant depth to groundwater 
beneath TA-54, vadose-zone monitoring will be a key component of the overall 
monitoring program in support of both CMEs and the RCRA Part B permit. 

"The point of compliance applied for the permitted units at TA-54 is the vertical 
surface located at the hydraulically downgradient limit of the waste management 
area that extends down into the uppermost aquifer underlying the regulated units. 
At TA-54, this is interpreted as being at the regional aquifer immediately beneath 
each aggregate of regulated units at MD As H, Lt and G. An integrated 
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groundwater-monitoring system must consist of a sufficient number of near-field 
wells and downgradient monitoring wells installed at appropriate locations and 
depths to obtain representative groundwater samples from the uppennost aquifer. 
These samples must represent both the quality of background water not affected 
by the regulated unit and the quality of groundwater passing beneath the regulated 
unit to allow for detection of contamination in the uppermost aquifer." 

The July 2007 Technical Area 54 Well Evaluation and Network Recommendations, 
describes the detection and compliance monitoring requirements that are necessary with 
regard to the point of compliance monitoring under 40 CFR 264.95. A revised October 
2007 Revision 1 that was approved by NMED removed the point of compliance language 
to substitute "near-field wells" which does not reflect RCRA requirements that down 
gradient monitoring wells be at the point of compliance under 264.95. Although the 
language of the Technical Area 54 Well Evaluation and Network Recommendations 
requires compliance monitoring, the requirement has not been enforced by NMED. 
Compliance monitoring for regulated units at TA-54 was not initiated after finding the 
RCRA hazardous constituents {Volatile Organic Compounds {VOCs) and Semi-VOCs) at 
regional well R-22: 

From page 28 in LANL Characterization Well R-22 Geochemistry Report 
{LA-13986-MS, Issued: September 2002): 

"Several VOCs and SVOCs (validated results) were detected at well R-22 
including acetone (2.5 to 32 ~L) [Jlg!L =micrograms per liter or parts 
per billion {ppb)]; benzoic acid (3 to 12.5 J.Lg/L); toluene (0.2 to 0.76 
J.Lg/L); methylene chloride (0.62 and 2.2 J.Lg/L); chloroform {0.94 J.Lg/L); 
pentachlorophenol {6.2 J.Lg/L); phenol (19 and 32 J.Lg/L); 4-methylphenol 
(44 to 210 J!g/L); and 2-butanone (6.9 to 8.9 Jlg/L) (Appendix A). Several 
substituted benzene compounds also werenidentified at the well, including 
isopropylbenzene (0.16 to 0.54 J.Lg/L); I A-dichlorobenzene (0.16 to 0.23 
J.Lg/L); and 1,3,5-trinitrobenzene (0.12 J.1g/L). Methylene chloride is a 
laboratory solvent used during SVOC, pesticide, herbicide, and 
polychlorinated biphenyls {PCB) analyses using gas chromatography mass 
spectrometry {GCMS). Bis(2ethylhexyl)phthalate, a constituent of plastic, 
was detected at concentrations of 1.0 and 3.9 J.1g/L in the regional aquifer 
during the ftrst and fourth sampling events." 

From page 35 in Response to Concerns About Selected Regional Aquifer 
Wells at Los Alamos National Laboratory (LA-UR-046777, Issued September 1, 
2004) states (AR 13899, p. 35): 

"Thirty-one volatile and semivolatile organic compounds have also been 
detected in water from well R-22. Only two of these, pentachlorophenol 
{1 detection, 6.3 ppb, MCL = 1 ppb) and benzo{a)pyrene (2 detections, 
0.24 ppb, MCL = 0.2 ppb), were present at concentrations above the MCL 
(Longmire, 2002c). Monitoring for organic compounds at R-22 will 
continue." 
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From page 23 in LANL Characterization Well R-22 Geochemistry Report 
(LA-13986-MS, Issued: September 2002) (EXHIBIT 2). 

"An activity of 109 pCi/L tritium was measured near the regional water 
table (883ft) during drilling of well R-22 (Ballet al. 2002, 71471). Since 
2000, activities of tritium measured in screen #I (907.0 ft) averaged 2.38 
pCi/L (Table 5.1-l), which suggests that some recent recharge to the 
regional aquifer has occurred." 

The failure ofNMED to enforce compliance monitoring after detection of RCRA volatile 
and semi-volatile compounds measured repeatedly in the water in R-22 cannot be 
considered to be protective and does not comply with the requirements of264.91-100 or 
40 CFR 264.90(t)(2). 

The failure to conduct compliance monitoring can readily be seen from the limited 
number of monitoring wells presented in Figure 2.3-13 "Regional monitoring wells, 
water supply wells, and groundwater gradient" in LANL Report MDA G CME Report­
Rev 1 (LA-UR-09-5509 September2009 AR 32022 See EXHIBIT 12). The monitoring 
wells are not at the point of compliance for theTA-54 regulated units and are very 
limited in number. 

The requirement of§ 264.llO(c) that regulated units G, Hand L be situated among 
SWMUs causing releases has not been met for use of alternatives to 264.91-100. There 
is no clear statement in the Draft Permit explaining what the specific SWMUs are that 
supposedly are among the regulated units G, H and L. If LANL did not want areas G, H 
and L to become regulated units, LANL could have closed the units prior to July 26, 1982 
but failed to do so. Regulated units G, H and L continued receiving waste after that date. 

The Draft Permit statement at section 11.1 overlooks an important proviso within 
264.110 (c) that alternative requirements must be set forward as defined in 40 CFR 
270.l(c)(7). However, there is no reference to 40 CFR 264.11 O(c) in the Consent Order. 
There is no reference in the Consent Order to any groundwater monitoring standards 
contained in 40 CFR 264.90-100, nor is there any mention that "alternatives" to those 
regulations will be made or that the alternatives will satisfy the closure requirements of 
264. Ill (a) and be as protective for the public health and environment. 

NMED secrecy denied pubUc participation for implementation of the requirements 
for Closure and Post-closure for theTA-54 regulated units that lost interim status in 
1985. NMED secrecy defeated the requirements of RCRA and Due Process for 
informed, meaningful public participation in the adoption of the Consent Order. 

The Hazardous Waste Bureau (HWB) has a 10-year history of placing into a secret 
section of the HWB Library technical documents that may have contradicted NMED 
permitting positions and/or that could provide different legal and technical information 
from other sources. 
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One of the most fundamental elements for state programs is the broad information 
gathering powers and duties of the State. Not only are States required to have the right to 
gather information from regulated entities, but States owe a duty to the public to actually 
obtain relevant information and to make that information available to the public. RCRA 
section 6926(t) is quite clear: 

"No state program may be authorized by the Administrator under this section 
unless: 
"(1) such program provides for the public availability of information obtained by 
the State regarding facilities and sites for the treatment, storage, and disposal of 
hazardous waste; and 
"(2) such information is available to the public in substantially the same manner 
and to the same degree as would be the case if the Administrator was carrying out 
the provisions of this subchapter in such state." 

As a result of a lawsuit that NMED lost against Citizen Action, New Mexico Environment 
Department v. Citizen Action (DO 10 1-CV20070-2626) (True and correct copy attached as 
EXHIBIT 3), NMED released some 13,000 pages ofTechLaw, Inc. and AQS documents 
concealed for up to a decade and that cost the taxpayers millions of dollars. The 
technical documents are relevant to widespread toxic contamination and/or permitting 
actions throughout New Mexico at Los Alamos National Laboratories, Sandia Labs, 
Triassic Park, Safety-Kleen Systems, military bases at Kirtland AFB, Fort Wingate, 
Holloman AFB, Ft. Bliss, White Sands Test Facility and oil company refineries Western 
Refining SW (Gallup), Bloomfield Refinery (Farmington), Navajo Refining Co. 
(Artesia). Over 3000 documents relevant to Los Alamos Laboratories were obtained by 
Citizen Action and had to be inserted into the administrative record. 

NMED failed to comply with RCRA administrative record keeping requirements and for 
furnishing actual reports, records or information to the public. NMED failed to keep non­
public information, as determined by NMED, summarized in a disclosable way so as to 
make it available to the public or officers, employees or representatives of the United 
States. (42 U.S.C. 6927 and OSWERDir. 9833.3A-l). 

Deliberate NMED secrecy aided and abetted establishing the Compliance Order on 
Consent (May 2005) that resulted in a process that side-stepped permitting requirements, 
cut the public out of all substantive deliberation, and provided complete discretion for the 
NMED and hence for LANL. The draft Order process began in 2002 and the 2002 
TechLaw, Inc. documents would have been highly useful and relevant to the public for 
their review of legal requirements and to speak out for imposition of closure and post­
closure standards at LANL compared to the Consent Order. By denying timely access to 
TechLaw, Inc. documents, NMED effectively excluded the public from review of the 
required administrative process for closure and post-closure ofTA-54. The public was 
denied access to technical materials that left unanswered questions that could have been 
used for mounting a challenge to NMED's failure to impose closure and post-closure 
permit requirements. TechLaw, Inc. reports, paid for by the taxpayer, preliminarily 
reviewed by Citizen Action, are pertinent to the formal standards and regulations 
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applying to TA-54 for closure and post-closure permit requirements and contaminant fate 
and transport modeling. 

January 9, 2002 TeehLaw Inc. report Finite Element Heat and Transfer (FEHM) 
(AR 32400) is specific to TA-54 Material Disposal Area (MDA) G. The report discusses 
numerous other documents related to groundwater flow and radionuclide transport in the 
vadose zone beneath Area G. The report is critical of the technical deficiency for a 
LANL computer code used to model contaminant flow and transport through the complex 
geology associated with LANL. The code was apparently used by LANL but not 
subjected to a rigorous, independent review by the NMED. LANL admits that the 
FEHM does not work for thin geologic layers that are an important control on 
travel of contaminants and that are common for the Pajarito Plateau (p.2): 

" ... LANL has noted that FEHM cannot always effectively handle units that are 
thin (e.g., Guaje Pumice bed) relative to the other units being analyzed. In cases 
where these thin units exhibit properties that differ from the immediately 
overlying and underlying units, valuable information on flow and/or transport can 
be lost." 

Unanswered questions still exist from this report held in secret for 8 years as to NMED 
not taking actions for peer review of the FEHM and whether governmental regulatory 
agencies accept the FEHM model: 

"Because the code was developed by LANL and has not been subjected to a 
rigorous, independent review by the NMED, these documents should be formally 
requested of LANL for consideration in determining if the results of FEHM 
model simulations are suitable for regulatory applications. LANL should provide 
these and any other peer-reviewed articles on the development and/or verification 
of the FEHM code. LANL should identify instances where FEHM generated 
results have been accepted by governing regulatory agencies and documentation, 
including the names of contacts at the approving agencies, should be submitted." 
(Emphasis supplied). 

TechLaw~ Inc. points to the inappropriateness of assumptions by LANL about low dose 
calculations and how uncertainty is addressed by LANL at MDA G and the importance to 
acquire data to reduce uncertainty regarding the physical properties controlling transport 
of contaminants at waste disposal sites below the canyons and below the mesas, ie., the 
65 acre waste dump at regulated unit MDA G (p.3): 

"Upon review of Vadose Zone Flow and Transport Model of Los Alamos 
Canyon, it appears that at least some of the simulations will be repeated once 
additional data are gathered and used to better characterize flow and transport 
beneath the site. Conversely, Simulations of Groundwater Flow and Radio nuclide 
Transport in the Vadose and Saturated Zones beneath Area G stands in contrast to 
this position. The reoort text imolies that refinements that address many of the 
uncertainties in the present model formulations are unwarranted due to the 
relatively low doses calculated in the saturated zone." 

The dose in the fractured zone cannot be calculated because of the many uncertainties. 
What are the uncertainties and what has been done to reduce those uncertainties? 
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More recently, and echoing TechLaw, the National Academy of Sciences Plans and 
Practices for Groundwater Protection at the Los Alamos National Laboratory: Final 
Report, (2007) (True and correct copy attached as EXHIBIT 4) reported failed 
monitoring wells and uncertainty in modeling because the data does not exist beneath the 
mesas where the large inventory of wastes are buried: 

p.42 "An update to the regional aquifer model is provided by Keating et al. 
who state that "predicted flux through older basalts in the aquifer can vary by a 
factor of three ... the true uncertainty of our predictions, including the impact of 
possible conceptual errors, is likely to be larger and is difficult to quantify" 
(Keating et al., 2005, p.653). 
p. 43- "Overlooking conceptual, non-modeled, uncertainties can lead to results 

that give an overly optimistic perception of the current state ofknowledge about 
present and future groundwater contamination." 

TechLaw (January 9, 2002) raises a question as to whether experiments to gain 
knowledge of the travel through the basalt has been conducted. Whether NMED 
encouraged LANL to conduct the experiments remains unanswered (p.4). 

"Section 8.0 describes one-dimensional modeling using FEHM performed in 
support of upcoming infiltration monitoring experiments. The section does an 
excellent job of describing how the modeling results were used in designing the 
experiments. Data collection activities are proposed that will vastly improve the 
conceptual model for the basalt units. LANL should be encouraged to conduct 
these experiments and refine the FEHM model formulations affected by the 
results." 

TechLaw, Inc. finds too many uncertainties to be able to confirm whether the FEHM 
model offers a valid representation ofMDA G and that the model cannot overcome the 
uncertainties in the data to calculate how much groundwater contamination can be caused 
by the wastes buried at MDA G (p.5). 

"However, without a complete review of all information sources, it is difficult to 
determine if the model formulations used in the analyses adequately reflect 
hydrologic conditions at MDA G and, thus, offer a valid representation of the site. 
Site characteristics must be reflected in the model formulations so that 
information useful in making regulatory decisions concerning the site can be 
made. After reviewing the document, the effect of all surrogate data sources and 
assumptions is unknown and, as stated above, some of the results must be viewed 
as indications of likelihood (e.g., doses below the performance objectives) or 
trends rather than as benchmarks or 'final', quantified results." 

The March 12, 2002 TechLaw, Inc. Task 8 A Deliverable Administrative 
Completeness Review of the LANL TA-55 PART B Permit Application (AR 
32409).The TechLaw Review cover letter reveals what may be the continuing pattern and 
practice ofNMED to allow LANL to avoid closure outside the permit by using corrective 
action. "In general, the application was lacking in detail and was found to be severely 
deficient:" 
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"The application also lacks detail regarding corrective actions. The application 
states that final assessment and remediation will be integrated and coordinated 
under corrective actions of the LANL Environmental Restoration Project 
(application Section 4.4), which would take the closure process outside of the 
permit. NMED may want to further investigate LANVs choice to close these 
areas as RCRA corrective action areas rather than addressing them in the 
application. In seeking RCRA permitted status for these units, LANL should 
address their closure within the application rather than as corrective action under 
the LANL Environmental Restoration Project. IfNMED agrees with the status of 
administratively incomplete. specification of corrective actions may need to be 
addressed in a compliance schedule." 

The AprilS, 2002 TecbLaw, Inc. Summary ofTecbLaw Reviews and Comments on 
Technical Documents Related to TA-54 (AR #32418) This TechLaw report 
summarized numerous reviews of technical literature by T echLaw and points out 
numerous deficiencies in information, unsupported assumptions and the need to redesign 
the monitoring network at LANL: 

(p.2)"The reviews identified numerous incidents where information was presented 
but not supported in the way needed for regulatory submittals. Many points 
brought out in the documents were left unsupported, possibly because they 
seemed obvious to the author(s). For example, many detected chemicals were 
eliminated without adequate justification from the conceptual site model 
described in Section 6 of theTA-54 RFI report. In formulating the conceptual and 
numerical models for transport in the subsurface below MDA L, LANL described 
their approach but did not always iusti:f\r the actions taken, thus, giving the 
impression that the approach relied upon unjustified assumptions. (Emphasis 
supplied). 

(p.2) "TechLaw recommends that NMED continue to push LANL to develop a 
complete understanding of the fate and transport of hazardous constituents in the 
subsurface ofT A-54 and to incorporate that understanding in conceptual models 
and numerical simulations, as appropriate. 
"As stated in the summary, TechLaw SlJl?ports the redesign of monitoring 
program at TA-54 MDA L. However, provisions for some short-term modeling 
(i.e., quarterly) should be retained as LANL' s documents do not convey an 
ability to positively identify causes of elevated readings in a timely fashion." 

(p.4) "TechLaw noted that statements made in the Davenport document implied 
that the fractures act as transport pathways within the Bandelier Tuff Clearly, 
these fractures could serve as conduits for releases from the various waste 
management units at TA-54, including Material Disposal Areas (MDAs) G, H, 
and L." 

(p.5) "It was not clear from the document text whether vapor retardation was 
addressed in FEHM, RIP, or other fate and transport modeling or not. Vapor 
retardation was addressed in subsequent documents (see Reference 31) and it was 
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not included in the formulation of the conceptual model and the numerical model 
for MDA L. [Note: See TechLaw, Inc. FEHM comments above). 

(p.15) "TechLaw felt that the Revised Conceptual Model for TA-54 was not 
complete in that it did not identify primary and secondary transport pathways, off­
site transport, exposure routes and receptors, or demographics and land use 
(current and future). In addition, much of the information and assumptions 
contained within the Model were not adequately substantiated. 

"TechLaw found that LANL had eliminated several chemicals detected at MD As 
G, H, and L from their respective conceptual site models without adequate 
justification. These include: mercury, silver, and selenium detected in surface 
soils and any organic that was not detected in at least 4 of 8 air samples at MDA 
G; Lead and tritium detected in sediments, Acetone detected at MDA H during 
surface flux sampling, and Copper detected in the subsurface at MDA H; and 
Cadmium, selenium, and silver with reporting limits that exceeded the laboratory 
background levels, Plutonium-238 detected in sediments, and Cadmium, mercury, 
uranium. Chromium and barium detected in boreholes 54-1010 and 54-1011 at 
MDAL. 

"Also, LANL assumed, without adequate support, that detections of bis-2-
ethylhexyl phthalate at MDAs H and L and di-n-butyl phthalate and 
pentachlorophenol at MDA L are laboratory artifacts. TechLaw also stated that 
LANL should address several additional transport mechanisms before the Model 
is viewed as encompassing all possible contaminant transport pathways. These 
include: 

• Treatment of the subsurface solute transport pathway at MDA L; 
• Further consideration of advection in the transport ofVOCs and tritium in 

the subsurface; 
• Consideration of wet and dry deposition processes for particles and vapors 

entering the atmosphere from T A-54; and 
• Consideration of exposure of ecological receptors. and possibly humans, 

through the food chain. 

"Further, TechLaw felt that a clear understanding of the influence of fracture 
flow on contaminant transport was not demonstrated. 

"In Section 6.1.3.3, TechLaw recommended that a figure illustrating the location 
of all the boreholes where samples were taken at MDA L be provided . 

.. In Section 6.1.3.3, the text states that some analytes were detected above 
background levels at discrete sampling depths. These compounds are not 
identified and the locations of the detections are not illustrated in a figure. A 
reference to the location of the sampling results or to figures illustrating the 
results should be provided for these analytes. 
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(p.l6) "Further, Section 6.1.3.3 states that tritium is the only radionuclide in the 
subsurface at MDA L. While the text implies that sampling results for 
radionuclides other than tritium were analyzed to detennine if a pattern indicative 
of a release was present the analysis is not described. The text should be modified 
to present the locations of the detections and describe the analyses performed that 
led to the stated conclusion. 

"The second paragraph on page 6-33 states that an analysis was performed to 
evaluate the potential for VOC flux. The text should be revised to describe the 
analysis in detail or provide a reference to the location of such a description. 

"Reference citations should be provided in the text for previous work performed 
at TA-54 that supports the conclusions stated in Section 6.1.3.4. For example, a 
reference should be provided to the document that indicates that the tuff may be ' 
... homogeneous media subject to atmospheric pressure variations ... ' 

"In Section 6.2.1.1, the first full paragraph on page 6~36 provides estimates of the 
percentage of pit, impoundment, and disposal shaft volume actually occupied by 
waste. The text reads as ifLANL is not confident in any of the estimates. For 
example, an estimate of 10% is offered for the pit based on • ... limited data ... ~ 
LANL should reference all information sources used to develop these estimates. 

"For disposal units where uncertainty exists, TechLaw recommended that a range 
of possible volumes occupied be reported. 

"The first paragraph at the top of page 6-37 includes unsupported statements 
concerning present day surface fluxes at TA-54, releases appear to have reached, 
or surpassed, steady-state release conditions, pore gas concentrations are steadily 
decreasing, and that the tritium inventory will be halved about every 12 years. 
TechLaw recommended that these statements, and others contained in this 
paragraph, be accompanied by references to LANL documents that support the 
claims. 

"While laboratory investigators have estimated the time it would take for cliff 
retreat to expose the wastes in the subsurface, there is no discussion of how cliff 
retreat influences the fate and transport of vapor contamination beneath the 
MDAs. Such a discussion should be provided. 

"With respect to leaching, references to LANL documents that identify the 
probable source of the liquid that led to metals migration and that characterize the 
level of residual pore water at MDA L should be provided. 

"Section 6.2.13 hypothesized that alternating periods ofhigh and low barometric 
pressure and changes in atmospheric temperature may influence subsurface VOC 
migration and, thus, flux at the surface. Because advective transport had been 
discounted in previous analyses, any analysis that has been performed to 
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investigate the source of the seasonal variation in the surface flux of tritium 
should be referenced in the text and made available for review." 

(p.l8) "The Mendoza and Frind paper referenced in Reference 12 described a 
sensitivity analysis performed on a model derived to determine the importance of 
advection in the transport of organic vapors. However. the physical scenario 
considered in Mendoza and Frind differed from the physical conditions at T A-54. 
LANL applied the results of the Mendoza and Frind analysis to TA-54 without 
documenting the applicability ofthe study to conditions at TA-54. Further, it is 
not clear that consideration was given to chemical property values such as vapor 
pressure, Henry's Law constant. and molecular weight as suggested by Mendoza 
and Frind. TechLaw recommended that LANL relate the conditions and findings 
from the Mendoza and Frind paper to TA-54 as originally suggested in the 
reviewer comments on Reference 12." (Emphasis supplied). 

On July 8, 2002, NMED received a Task 14 Deliverable, Draft Post-Closure Plan for 
LANL TA-54 MDAs G, Hand L for container units submitted by TechLaw, Inc. (AR 
32428). The document was withheld from the public in a secret area of the NMED 
Hazard Waste Bureau (HWB) until obtained by Citizen Action in January 2010. 
TechLaw, Inc. stated the requirements for a post-closure plan for MDAs G, Hand L 
(p.G-1): 

"This post-closure plan is submitted to comply with the New Mexico 
Administrative Code, Title 20, Chapter 4, Part 900 [(20.4.1.900 NMAC) and 
incorporating 40 CFR §270.14(b)(13)], and describes the activities necessary to 
comply with post-closure care requirements specified in 20.4.1 NMAC 
§270.14(b )(13); 20.4.1 NMAC, Subpart V ~ Part 264, Subpart G; and 20.4.1 
NMAC §§264.258 and 264.310 [6·14-00] for the land disposal units at Technical 
Area 54 (TA54) at the Los Alamos National Laboratory (LANL) Facility." 

TechLaw stated the requirements for groundwater monitoring at TA-54 (p. G-1): 
"'As regulated units, MDAs G, Hand L are subject to groundwater monitoring 
requirements under 20.4.1.500 NMAC (incorporating 40 CFR §§264.91 through 
100)." 
TechLaw stated the requirements for groundwater monitoring in the Regional 
Aquifer Groundwater at TA-54 (p. G-7, 8): 
'•3.1.2 Regional Aquifer Groundwater 
"Monitoring of the regional aquifer will be conducted as part of post-closure care. 
The groundwater monitoring strategy to be implemented at the Facility will be 
based upon needs as described in the Order. 

"Consistent with the site characterization and following a determination of the 
need for monitoring, the detection-type monitoring prescribed in 20.4.1 NMAC 
§264.98 will be initiated. 

'"Detection is defined in 20.4.1 NMAC §264.91(a)(l) as statistically significant 
evidence of contamination, as described in 20.4.1 NMAC §264.98(f). A 
monitoring system and compliance period consistent with 20.4.1 NMAC 
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§§264.96 and 264.97 will be utilized. In accordance with 20.4.1 NMAC 
§264.98(t), LANL will determine whether there is statistically significant 
evidence of contamination for any chemical parameter or hazardous constituent. 
An appropriate frequency for sample collection and statistical analysis will be 
proposed to the NMED that wiJl be capable of determining statistically significant 
evidence of contamination, as required by 20.4.1 NMAC §264. 98( d}. Data will be 
collected that are appropriate for the statistical methodology applied, sufficient in 
sample size, and utilizing sampling procedures and frequencies of sample 
collection established by the Groundwater Protection Program to ensure that 
potential contaminant release(s) from the regulated units can be detected, in 
accordance with 20.4.1 NMAC §264.97" 

[Note: DOE and LANS have not installed the necessary networks of monitoring wells at 
the RCRA "regulated units" MDAs G, Hand L to meet the 40 CFR § 264.97 General 
ground-water monitoring requirements.] 

TechLaw stated the Reporting requirements for the detection monitoring program 
at T A-54 (p. G-1 0,11 ): 

"3.3 Reporting 
"Post-closure care will also include reporting consistent with 20.4.1 NMAC, 
Subpart V, Part 264, Subpart F and 20.4.1 NMAC §264.31 0, as appropriate. 

"Consistent with 20.4.1 NMAC §264.98, LANL will notify the Secretary of the 
NMED if, under the detection monitoring program, it is determined [in 
accordance with 20.4.1 NMAC §264.98(t)] that there is statistically significant 
evidence of contamination for chemical parameters or hazardous constituents at 
any of the monitoring wells. This notification will be provided in writing within 
seven days of the determination. The notification will indicate what chemical 
parameters or hazardous constituents have shown statistically significant evidence 
of contamination. 

"If a more comprehensive monitoring program is established based upon the 
results of the Order, and consistent with 20.4.1 NMAC §264.99, LANL will 
analyze samples from monitoring weUs for all20.4.1 NMAC, Subpart V, Part 
264, Appendix IX constituents at least annually, in accordance with 20.4.1 
NMAC 264.99(g). This analysis will be used to determine whether additional 
hazardous constituents are present in the uppermost aquifer and, if so, at what 
concentration, pursuant to the procedures in 20.4.1 NMAC §264.98(t) .... " 

These above requirements were based on references that included (p. G-12): 
EPA, 1998, "Standards Applicable to Owners and Operators of Closed and 
Closing Hazardous Waste Management Facilities: Post-Closure Permit 
Requirement and Closure Process; Final Rule," 63 Federal Register 56710-
56735. (Emphasis supplied). 
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LANL, 2001, "Los Alamos National Laboratory General Part A Permit 
Application," Revision 0.0/0.111.0/2.0, Los Alamos National Laboratory, Los 
Alamos, New Mexico. 

LANL, 1985, "Closme and Post-Closme Plans for TA 54-Area G Landfill at Los 
Alamos National Laboratory/' September 1985, Los Alamos National Laboratory, 
Los Alamos, New Mexico. 

September 30, 2002 TechLaw, Inc. provided Attachment F, Draft Closure Plan for 
Technical Area 54, Areas G, L, Hand West. (AR 32437). The TechLaw, Inc. 
docwnent set forth closure and post-closure for regulated units and the groundwater 
monitoring requirements of 40 CFR 264.91-100 as applicable to TA-54 and described 
Container Storage Units Closure and Land disposal units. 

"F.1.2.2 Land Disposal Units Hazardous waste, including mixed waste, and 
source, special nuclear, and by-product materials, as defined in the AEA, have 
been disposed of at TA-54 MD A's G, H, and L since the 1950's. According to 
Permittees, hazardous waste was disposed of at MD A's G, H, and L until 1990. 
Consequently. MDA's G. H. and L are subject to closure and post-closure 
requirements under 20.4.1.500 NMAC <incor_porating 40 CFR Part 264, Subpart 
G), and are regulated units as defined at 20.4.1.500 NMAC (incorporating 40 
CFR §264.90(a)(2)) subject to the groundwater monitoring requirements under 
20.4.1.500 NMAC (incorporating 40 CFR §§91 through 1 00). Source, special 
nuclear, and by-product material as defined in the AEA are currently disposed of 
at MDA G." 

Public participation requirements were not met for the Consent Order to be an 
enforceable document. Public participation requirements must ensure a meaningful 
opportunity for public involvement. At a minimwn, that would require that the public 
first be informed that the Consent Order was to be used as an enforceable document in 
lieu of a post closure permit. (See. 40 CFR 265.12l(b) and 63 Fed. Reg. 56710, 56714). 
The Consent was not presented as anything other than a document for corrective action. 

The Consent Order does not meet the requirements of270.l(c)(7) to become an 
"enforceable document" as contemplated by that section. The Consent Order states that it 
is an enforceable document in only two sections, III.U and III.W.6. Neither those two 
sections nor anywhere else in the Consent Order indicates that the Consent Order would 
be an enforceable document within the meaning of or for the purposes of 40 CFR 
270.1(c)(7), i.e., as a docwnent that can be used in lieu of providing a post-closure 
permit. The Consent Order (liLA) Purposes are for corrective action and not the use of 
the Consent Order in lieu of a post closure permit. 

The Consent Order did not put the public on notice of an enforceable document within 
the meaning of 40 CFR 270.1 (c) in: 1). NMED Schedules for Public Meeting, 2). the 
NMED Fact Sheet, or 3). in the Consent Order itself The development of the Consent 
Order began in 2002 when NMED issued a finding of"imminent and substantial 
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endangerment," and culminated in 2005, when the parties signed the final compliance 
order. The May 2, 2002 State Environment Department Schedules Public Informational 
Meetings Concerning Draft Order for Investigation and Cleanup of Contamination at 
Los Alamos National Laboratory (See, 
http://www.nmeny.state.nm.us/OOTS/Public%20Notices/LANL%200rder«'/o20PubMtgsP 
DF.pdfand 
http://www.nmenv.state.nm.us/OOTS/Public%20Notices/LANL%200rder%20FiQal.PDF 
the Fact Sheet (AR 16031) for the draft order do not provide the public with any notice 
whatsoever that the draft order would become an enforceable document within the 
meaning of 40 CFR 270.1 (c) to be used in lieu of a post closw-e permit as per 270.1 ( c X7). 
Nor were the requirements for obtaining such an enforceable document set forth in the 
Fact Sheet. http://www.nmenv.state.nm.uslhwb/lanl/LANL Order Fact Sheet.pdf 

Because using the Consent Order as an enforceable document is not referenced anywhere 
in the notices above, a reasonable person cannot be said to have had notice that the 
Consent Order was to be used in lieu of obtaining post closure care permits at LANL. ( 40 
CFR 270.1 (c)(7) ). The public was excluded from participation in the negotiations that 
took place between May 2, 2002 that began as a draft Order for investigation and clean 
up and subsequently emerged in the 2005 issuance of a Compliance Order on Consent 
between DOE, LANL and the NMED. Public participation requirements for enforceable 
documents are codified at 265.12l(b). (Exhibit 1, 63 Fed. Reg. 56710, 56714). 

The public meeting for the Consent Order, as issued in 2002, was for the Consent Order 
to become the vehicle for corrective action only. The Consent Order at III.W.6 states that 
the Consent Order is to be the only enforcement instrument for corrective action. 
Moreover, the Secretary of the NMED did not make the determinations required under 40 
CFR 270.1 ( c )(7) as to what the "alternative methods" to 40 CFR Subpart F would be to 
groundwater monitoring requirements. Nor does the Consent Order refer to alternatives. 
Nor did the Secretary make the determination that the alternative methods would be 
equally protective of public health and the environment as required by 40 CFR 264.111. 
Nor does the Consent Order make any reference to 40 CFR 264.111. The Consent Order 
makes no reference to the Corrective action program that is set forth at 40 CFR 264.100 
which requires corrective action to ensure that regulated units are in compliance with the 
ground~water protection standard under §264.92. 

Other than the current recitals contained in the Draft Pennit and the Fact Sheet, there is 
no agreement between the Department and LANL that the Consent Order was an 
enforceable document for purposes of 40 CFR § 270.l(c)(7). The Consent Order itself 
does not contain the statement of any such intended purpose or agreement under 40 CFR 
§ 270.I(c). 

NMED denied that the Consent Order would be used in lieu of closure and post­
closure requirements and is estopped by the record to now claim otherwise. NMED 
issued a Response to Public Comments on the Proposed Compliance Order on Consent 
for Los Alamos National Laboratory (February 18, 2005). The Response to Comment 13 
states (AR 16251): 
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'"Response: The Consent Order does not address closure or post-closure 
requirements for operating units at LANL, nor does the Order address the 
continued disposal of wastes at Area G. Section III.W.l of the Consent Order 
specifically provides that the closure and post-closure care requirements for 
operating units at LANL, under section 20.4.1.500 NMAC, will be addressed in 
the hazardous waste facility permit and not in the Consent Order .... The closure 
plans for MDA's G, Hand L will be incorporated in the draft permit. The public 
will have the opportunity for a hearing when the draft permit is released for public 
review. The Department is working on the permit, but it is not certain when the 
draft permit will be issued." 

The LANL Draft Permit at section 9.1 now seeks to accomplish a definitional sleight of 
hand to equate "permitted units" with "regulated units." Consent Order section III. W .1 
provides an exception for the use of the Consent Order for (2) the closure and post­
closure care requirements of20.4.1.500 NMAC (incorporating 40 C.F.R. Part 264, 
Subpart G), as they apply to "operating units" at the Facility. However, for reasons 
described below and also the historical reasons stated above, MDAs G, H and L are not 
RCRA permitted units. The Consent Order Consent Order (AR 16255 and 32111) at 
III. W.A asserts that it fulfills the requirements for: 

"3) groundwater monitoring, groundwater characterization and groundwater 
corrective action requirements for regulated units under Subpart F and for 
miscellaneous units under Subpart X of 40 C.F.R. Part 264 and 20.4.1.500 NMAC 
(incorporating 40 C.F.R. Part 264)." (Emphasis supplied). 

This language of III. W.A provides no indication that alternative requirements, as 
distinguished from the 40 CFR 264.91-100 requirements of Subpart F, will be used for 
the regulated units. 

Are the regulated units G, H and L "permitted units" within the meaning of RCRA? 
No. As discussed below, Citizen Action disagrees that the LANL Draft Permit definition 
for permitted unit is correct for purposes of the Resource Conservation and Recovery Act 
(RCRA). The regulated units G, Hand L have not met the RCRA criteria for being 
permitted units. Regulated units G, H and L lost interim status and were required by 
RCRA to undergo closure and obtain post-closure permits. The Draft Permit is required 
to but does not provide the appropriate closure and post-closure requirements for 
groundwater monitoring for regulated units G, Hand L. 

The LANL Draft Permit Section 1.2 asserts: 
"This Permit also establishes standards for closure and post-closure care of 
permitted units at LANL pursuant to the HW A and HWMR" 

Under the Post-closure Section 9 of the Draft Permit, the regulated units G, H and L are 
listed as one of three types of"permitted units:" 

"9.1 INTRODUCTION 
This Permit Part addresses the three categories of permitted units at the Facility. 
They are identified as follows: 
(1) regulated units (i.e., material disposal areas G, H, L);" ... 
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The Draft Permit regulatory shell game is to allow regulated units G, H and L to avoid 
the groundwater monitoring requirements of264.91-100. The Fact Sheet beginning at 
p.21 [page 102, new Fact Sheet) incorrectly attempts to equate the term "operating unit" 
to the term used in the Draft Permit of••permitted unit." Consent Order section III.W.l 
provides an exception for the use of the Consent Order for (2) the closure and post­
closure care requirements of20.4.1.500 NMAC (incorporating 40 C.F.R. Part 264, 
Subpart G), as they apply to "operating units" at the Facility. The Draft Permit now 
would equate operating units with permitted units with regulated units. This is incorrect 
and the definitions for Operating Unit, Permitted Unit and Regulated Unit differ 
substantially from each other but are being blurred together by NMED. 

The March 1, 2005 LANL Consent Order defines Operating Unit as follows: 
"Operable Unit" or "OU" means any individual SWMU or AOC or a group of 
SWMUs or AOCs based on geographic location (i.e., technical area or test area) 
or grouped by similar construction, transport pathways, exposure routes, 
receptors, potential risk, and potential locations for Contaminants to accumulate." 

The LANL Draft Permit provides a definition for germitted unit that is not compatible 
with RCRA and that is also incompatible with the LANL Consent Order definition. 
Under the Draft Permit Definitions (p.18): 

"Permitted Unit means a hazardous waste management unit: 1) that is not an 
interim status unit; and 2) that is authorized by this Permit and listed in 
Attaclunent J (Hazardous Waste Management Units), Table J-1 (Active 
Portion of the Facility), or Table J-2 (Pennitted Units Undergoing Post­
Closure Care)." 

Under the LANL 2005 Consent Order definitions, .. Permit" means the RCRA Permit 
issued to the Respondents for the Facility to operate a hazardous waste treatment and 
storage facility, EPA ID No. NM0890010515, as it may be modified or amended. 

RCRA provides a regulatory framework for obtaining a RCRA Permit. The 
regulated units G, H and L did not meet the RCRA criteria to become permitted 
units. Under RCRA, a permit application consists of two parts, part A (see 40 CFR 
§270.13) and part B (see, 40 CFR §270.14 and applicable sections in §§270.15 
through 270.29). In order to be on the RCRA Part B application, a unit must be on 
the RCRA Part A. 

The requirements of 40 CFR 270.1 (b) for MDAs G, Hand L to be permitted units have 
not been met. MDAs G, Hand L dropped off of the Part A application for the LANL 
permit in 1985. The LANL Draft Permit defmition would allow LANL to bootstrap units 
such as MDAs G, H and L onto the permit by merely listing them in Table J although the 
units are absent from the RCRA Part A application. All three regulated units have 
operated illegally for more than a decade without the required closure plan that was 
required 15 days after closing and the post closure permits. 
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Interim status terminated on November 8, 1985 for land disposal units, unless the 
owner/operator submitted a Part B permit application and certified compliance with 
groundwater monitoring before November 8, 1984. Interim status terminated for 
regulated units Area G, H and L because the Part B application submitted on May 1, 1985 
had no request for disposal at regulated units Area G, Hand L. 

The 7/6/2009 Fact Sheet (AR 31819) states (p.27): 
In addition, under 40 CFR § 270. 73( c }, interim status for land disposal facilities 
which were granted interim status before November 8, 1984 terminated on 
November 8, 1985, unless the owner/operator submitted a Part B permit 
application and certified compliance with ground water monitoring before that 
date. This provision would also call for termination of interim status at Areas 
G, H and L. The Permitees recognized that interim status at Area L 
terminated under 40 CFR 270.73(c) on November 8, 1985 (DOE letter, Nov. 
25, 1985). Areas G, H and L, as interim status facilities, were each required 
to have a closure and postclosure care plan for the entire "facility." (40 CFR 
§§ 265.110-120)(45 Fed. Reg. 33242-43)(May 19, 1980). No later than 15 days 
after termination of interim status, the owner or operator was required to 
submit a closure plan to the Department (HWMR § 206.C.2.(c)(3)(a)). 
Regulations provided a process for Department approval and, thereafter, 
execution ofthe closure plan. (HWMR 206.C.2.(d)(2)). EPA stated that the 
"current regulations [in 1985] specify that the owner or operator and a 
professional engineer must certify that the facility (including all partial closures) 
has been closed in accordance with the closure plan." (50 Fed. Reg. at 11074). 
Thus, certification must establish that 'the entire facility has been closed in 
accordance with the approved closure plan. (51 Fed. Reg. at 16430)."' (Emphasis 
provided). 

The Fact Sheet recognizes that "No later than 15 days after termination of interim status, 
the owner or operator must submit a closure plan to the Department." LANL failed to 
timely submit a closure plan for the units. LANL also failed to submit applications for 
the post closure care penn its for the units. EPA and/or NMED failed to enforce the 
closure and post closure permit requirements that would have provided public notice and 
opportunity for a public hearing. 

B~ause the regulated units G, H and L did not obtain permits and are closing with 
hazardous waste in place, the availability of imposing what may be lesser alternative 
groundwater monitoring requirements under 40 CFR 264.90 (f) for regulated units 
co-located with other SWMUs are not available for use by the State RCRA 
authority (NMED). NMED incorrectly takes the position that "site specific 
requirements may be used in lieu of full Subpart F requirements" for regulated units G, H 
andL. 

Citizen Action disagrees with NMED's incorrect position that the EPA is allowing "site 
specific" use of alternative groundwater monitoring requirements as set forth in the Fact 
Sheet (p. 1 03) as follows: 
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"Under the Consent Order, the Permittees are in the process of investigating 
groundwater contamination in the vicinity ofMDAs G, H. and Land evaluating 
the existing wells that comprise part of a groundwater monitoring network around 
TA-54. The Permittees are required to establish a groundwater monitoring 
network for all regulated units as defined in 40 CFR § 264.90(a)(2). Alternative 
groundwater monitoring requirements contained in an enforceable document may 
be used in stated circumstances pursuant to 40 CFR § 264.90(f). Title 40 CFR § 
270.1(c)(7) defines "enforceable document" and states, further, that an 
enforceable docwnent for post-closure care must impose the requirements of 40 
CFR § 265.121. Section 265.121, in turn, states that the full terms of 40 CFR §§ 
264.91-100 must be met; therefore, it might be read to state that alternative 
requirements are effectively unavailable. However, EPA has explained that "site­
specific requirements" may be used in lieu of full Subpart F requirements. ( 63 
Fed. Reg. 56710, 56714)(0ct. 22, 1998)." 

That lesser groundwater monitoring requirements are not available is realized from 
the distinction between an unpermitted regulated unit leaving wastes in place and a 
permitted unit. 

The NMED Fact Sheet (AR 31819) analysis ignores the actual stated intent and 
applicable standard of63 Fed. Reg. 56710, 56715 for groundwater monitoring applicable 
to regulated units at facilities closing with waste in place (Exhibit 1 ): 

63 FR 56715 III.B.-"Post closure care under alternatives to permits. 
" ... Facilities that close with waste in place, without obtaining a permit, and then 
use non-permit mechanisms in lieu of a permit to address post-closure 
responsibilities, will have to meet three important requirements that apply to 
facilities that receive permits: (1) the more extensive groundwater monitoring 
required under Part 264, as they apply to regulated units; (2) certain requirements 
for information about the facility found in Part 270 that enable the overseeing 
agency to implement the Part 264 monitoring requirements; and (3) facility-wide 
corrective action for SWMUs as required under§ 264.101. These requirements 
are set out in new §265 .121 , which applies to interim status" (Emphasis 
supplied)). 

63 Fed. Reg. 56716 explains further: "As to groundwater monitoring, this rule will 
substitute the stricter Part 264 requirements for the original part 265 requirements. 

The closure and post-closure permit applications and the imposition of groundwater 
monitoring requirements at regulated units G, H and L are more than a decade 
overdue. EPA and NMED allowed regulated units G, H and L to illegally continue to 
accept waste after the loss of interim status. Area G is still receiving hazardous waste 
without a RCRA permit. Regulated units G, H and L lost interim status in 1985 and now 
require closure and obtaining post-closure permits. (See, 40 CFR 270.73- Termination of 
Interim Status). A)] operating facilities are required to have RCRA permits. The Consent 
Order states (p.77)(AR 16255 & 32111): 
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"MDA Gat TA-54 Area G was used as the Facility's primary radioactive disposal 
facility from 1957 until 1997. Solid and liquid wastes were disposed at MDAs G, 
H, and L. Area L is currently a hazardous and mixed waste container storage area. 
Currently, Area G is used for the disposal oflow-level radioactive waste in pits, 
and for the storage of mixed and transuranic waste. The Respondents report that 
hazardous and mixed wastes were disposed of in pits, trenches, and shafts at 
MDA G until 1990. MDA H is an inactive hazardous and radioactive waste 
disposal area that received classified or sensitive wastes and debris contaminated 
with radioactive, hazardous, and explosive constituents between 1960 and 1989. 
MDA LatTA-54 AreaL was used between 1959 and 1986 for disposal of mostly 
liquid hazardous and radioactive wastes into pits, trenches, and shafts. 
Environmental investigations at T A-54 show that contaminant releases have 
occurred at MDAs G, H, and L. None of the radioactive materials and waste 
management activities at TA-54 are subject to this Consent Order." 

The current permit cannot include or regulate the regulated units G, Hand Las 
"permitted units" so as to apply alternative groundwater monitoring requirements under 
the Consent Order as an enforceable docwnent. The Consent Order does not qualify as 
an enforceable docwnent for reasons stated above. There were no timely applications for 
closure and post closure permits for regulated units G, H and L. No clean closure was 
provided for regulated units G, Hand L. No groundwater monitoring was put into place 
that accorded with post-closure care requirements of264.91-100. The inclusion ofG, H 
and L in the current permit is improper because the three units lost interim status, were 
required to close and did not again become listed on a Part A appJication at any time and 
cannot now be part of a Part B application. 

As will be discussed in more detail below, whatever the "alternative requirements" may 
be that are used by NMED and LANL, they do not protect groundwater. Unfortunately, 
the inchoate groundwater monitoring at LANL has provided less protection than the 
requirements provided for by 40 CFR 264.91.-100 for collecting reliable water sampling 
data. 

Many scientific reports over nearly a decade have described the overall failure of 
the DOE/LANL to comply with groundwater monitoring requirements to protect 
the precious groundwater resources from contamination by LANL chemical and 
nuclear wastes. The Environmental Protection Agency (EPA), the DOE Inspector 
General, the National Academy of Sciences (NAS) and Registered Geologist Robert 
Gilkeson have written detailed reports that describe the major problems in the 
DOE/LANL groundwater protection practices and lack of compliance with regulations. 

Although written standards for groundwater monitoring have been in place on paper for 
more than a decade, first described by the EPA permit Module VIII (1990) as the 
"prescriptive" requirements of264.91-100, enforcement has not been accomplished of 
those legal groundwater monitoring requirements to obtain representative and reliable 
water samples at LANL' s regulated units. 
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A May 30, 1995 NMED letter to LANL identified TA-54 G, H and L and several other 
regulated units as being subject to groundwater monitoring requirements when NMED 
denied a DOE request for groundwater monitoring waivers. NMED ordered DOE and 
LANL to prepare a Hydrogeologic Workplan. The pertinent excerpt from the letter is 
pasted below: 

"Los Alamos National Laboratory (LANL) has provided inadequate and 
incomplete information pertaining to the unsaturated and saturated conditions 
across the Pajarito Plateau in support of ground-water monitoring waivers for 
the various RCRA-regulated units (TA-54 Area G & L, T A-16 Surface 
Impoundment & Area P Landfill, TA-35-125 & 85 Surface Impoundments, and 
TA-53 Surface Impoundments). Basic geology, hydrogeology, and pathways for 
contaminant transport have not been adequately addressed to date." 

The Hydrogeologic Workplan (May 22, 1998) recognized the requirement for 
groundwater monitoring to be 40 CFR 264.91- 100 (AR 13191) (p.l-13): 

"1.5.5 Other Requirements 
"The structured groundwater monitoring requirements applied to regulated units 
under RCRA are prescriptive [Footnote omitted]. The New Mexico Annotated 
Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1) Subpart VI, Sections 264.91-
1 00 establish three progressive monitoring programs that, Wlless a demonstration 
can be made that no potential for migration of liquid from the regulated unit to the 
uppermost aquifer exists, may be necessary to implement for detecting and 
addressing releases to groundwater. To adequately establish a monitoring network 
under any of these programs, it is necessary to characterize the subsurface 
(including groundwater) in a comprehensive manner." 

Section IV .A.l of the Consent Order stated: '"The requirements of this Consent Order 
replace the requirements of the Hydrogeologic Workplan." The former Hydrogeologic 
Workplan was required to be implemented by the 1995 NMED letter of denial to LANL' s 
request for waivers of groundwater monitoring. 7 However, the NMED did not require 
LANL to accomplish the former J'rescriptive RCRA requirements of 40 CFR 264.91-100 
ofthe Hydrogeologic Workplan. 

7 It is procedurally questionable whether the Consent Order could have replaced the 
Hydrogeologic Workplan without a modification of the 1990 EPA permit. (See, 40 CFR 
270.42 Appendix I). No public notice was given for the Consent Order to modify the 
1990 EPA permit. 
8 The Hydrological Workplan cited the EPA 1990 HSWA Module Vlll Requirements 
for well construction. 

"Special permit conditions included in the HSW A Module VI I t requirements (EPA 1990) apply 
to the construction of monitoring wells. In particular, the following permit language is relevant to 
the construction of the wells proposed in this Workplan. 

"The monitoring wells installed Wlder this and following sections of this permit shall be 
constructed using flush-joint, internal upset, threaded (or an equivalent method of joining without 
rivets, screws and glues) casing manufactured from inert materials. The boreholes for casings and 
screens shall be a minimum of six (6) inches greater in diameter than the well casing or screen 
outer diameter. Filter pack and screen slot openings shall be sized based on formation grain size 
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In fact, basic geology, hydrogeology, and pathways for contaminant transport were not 
adequately addressed by the LANL Hydrogeologic Workplan for the RCRA regulated 
units and still have not been adequately addressed to the present time. A serious 
deficiency is that the only RCRA regulated units that are identified in the LANL Consent 
Order and the draft Part B RCRA Pennit are the three regulated units MD As G, H and L, 
However, the NMED documents and LANL RCRA reports reviewed by Citizen Action 
establish that the minimum number ofRCRA "regulated units" at LANL is ten (10) units 
(T A-54 Area G, H and L, T A-16 Surface Impoundment and Material Disposal Area P, 
TA-21 MDA T, TA-35, TA-125 and TA-85 Surface Impoundments, and TA-53 Surface 
Impoundments, Liquid Coolant Water from TA-21 Steam Plant and the associated 
seepage pit and disposal well). 

For the sake of argwnent, even if the standard of 40 CFR 264.90(t) were. found to be 
applicable to allow alternative groundwater monitoring for the regulated units at LANL, 
the history of the groundwater monitoring at the regulated units demonstrates overall 
failure ofthe monitoring wells at TA-54 to furnish the reliable and representative water 
data under 40 CFR 264.91-100 so as to be protective of human health and the 
environment. The current groundwater monitoring at LANL does not adequately provide 
upgradient background water quality data for LANL. Downgradient monitoring wells are 
not located at the point of compliance as described by 264.95. The Draft Permit must 
impose the full requirements for groundwater monitoring including detection and 
compliance monitoring at LANL to prevent further abuse. 

The record of groundwater monitoring performance at LANL demonstrates that 
the Consent Order requirements have been routinely violated and fail to be 
protective of public health and the environment. The record shows the LANL has 
not installed a reliable groundwater monitoring network. The record shows the 
knowing lack of enforcement of groundwater monitoring requirements and the 
acceptance and approval of unreliable monitoring well data by the NMED. 

The Compliance Order on Consent (AR 32111) provides for groundwater investigation to 
include EPA and industry accepted methods and procedures as follows: 

"IV .A.3 Groundwater Investigation 

and characteristics. Well screen lengths shall be no more that (10) ten feet in length. The filter 
pack shall extend no more than (2) two feet above the top ofthe screen and shall not cross any 
clay layers which may act as aquitards. If a bentonite seal is used, the bentonite shall be allowed 
to hydrate a minimum of (12) twelve hours before emplacement of grout. Grout shall be emplaced 
using a tremie pipe to ensure a consistent seal at depths greater than 5 feet, and grout shall be 
allowed to set a minimum of twelve hours before initiating development." 

"Development procedures shall include purging of the well until contaminants introduced during 
drilling can be assured of being removed. Development shall also include surging with a surge 
plug, and either bailing or pumping until the nephelometric turbidity units (N.T.U.) can be 
consistently measured at five (5) or less, if possible. Well head construction shall include a well 
pad keyed into the well annulus and a system to secure the well from traffic and unauthorized 
access." 
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The Respondents shall conduct investigations of groundwater in accordance with 
Department approved work plans to fully characterize the nature, vertical and 
lateral extent, fate, and transport of groundwater contamination originating 
from the Facility to determine the need for, and stope of, corrective action. 
The investigation shall include an evaluation of the physical, biological and 
chemical factors influencing the transport of contaminants in groundwater. The 
Respondents shall implement the groundwater investigation requirements in 
accordance with the schedule set forth in Section XII of this Consent Order. All 
data shall be collected &<:COrding to EPA and industry accepted methods and 
procedures, and in accordance with Section IX of this Consent Order." 

The Consent Order includes provision for groundwater monitoring, characterization and 
corrective action at "regulated units." 

"III.A PURPOSES AND SCOPE OF CONSENT ORDER 
The purposes of this Consent Order are: 1} to fully determine the nature and 
extent of releases of Contaminants at or from the Facility; 2} to identify and 
evaluate, where needed, alternatives for corrective measures, including interim 
measures, to clean up Contaminants in the environment, and to prevent or 
mitigate the migration of Contaminants at or from the Facility; and 3) to 
implement such corrective measures. 
Except as provided in Section III.W.l, this Consent Order fulfills the 
requirements for: 1) corrective action for releases of hazardous waste or 
hazardous waste constituents under sections 3004(u) and (v) and 3008(h) of 
RCRA, 42 U.S.C. §§ 6924(u) and (v) and 6928(h), sections 74-4-4(AX5)(h) and 
(i), 74-4-4.2(B), and 74-4-10(E) ofthe HWA, and their implementing regulations 
at 40 C.F.R. Part 264, subpart F (incorporated by 20.4.1.500 NMAC); 2) 
corrective action for releases of groundwater contaminants listed at 20.6.2.3103 
NMAC, toxic pollutants listed at 20.6.2.7.VV NMAC, Explosive Compounds, 
nitrate, and perchlorate pursuant to section 74-9-36(D) of the SWA; 3) 
groundwater monitoring, groundwater characterization and groundwater 
corrective action requirements for regulated units under Subpart F and for 
miscellaneous units under Subpart X of 40 C.F .R. Part 264 and 20.4.1.500 NMAC 
(incorporating 40 C.F.R. Part 264); and 4) additional groundwater information 
required in Part B permit applications under 40 C.F.R. § 270.14(c) and (d)(3) and 
40 C.F.R. § 270.23(b) (incorporated by 20.4.1.900 NMAC)." 

NMED has not applied the groundwater monitoring requirements of 40 CFR 264 Subpart 
F to the regulated units at LANL. Subpart F includes 40 CFR 264.90-101. Since the 
Consent Order does not cite the specific groundwater monitoring requirements of 40 CFR 
264.91-100 of Subpart F, NMED has chosen to ignore the rigorous application and 
enforcement of the 264.91-100 portion of Subpart F to LANL regulated units. 

In or about 2005, scientific concerns about the reJiability and representativeness of the 
groundwater quality data obtained from characterization weJls drilled beneath the Pajarito 
Plateau. This was because the LANL scientists used mud-rotary drilling methods which 
allowed organic drilling fluids and foams and/or bentonite clay muds to invade all of the 
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screened intervals. These organic additives and muds have known properties to mask 
present and future radionuclides and toxic and hazardous contaminants. The problems 
with the LANL characterization wells were brought to the attention of the DOE Office of 
Inspector General (IG). In September 30, 2005, the DOE IG wrote a report entitled 
Characterization Wells at Los Alamos National Laboratory (AR 13953) that described 
the failure of DOE/LANL to meet the requirements of the Resource Conservation and 
Recovery Act (RCRA) and DOE Order 450.1 to install monitoring wells that produce 
reliable and representative water samples for the detection of LANL contaminants. 

Numerous reports have rejected the reliability and representativeness of groundwater 
water quality data from LANL monitoring wells including rejecting the ability of the 
monitoring wells to be .. rehabilitated." See the following: 

DOE/I G. 2005. United States Department of Energy Office oflnspector General 
Inspection Report 0703- Characterization Wells at Los Alamos National 
Laboratory, DOE/IG-0703, September 2005. (AR 13953) 

Ford, R., S.D. Acree, and R.R. Ross. 2005. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(01RC06-00I) Impacts of Well Construction Practices. Ada, Oklahoma: 
United States Environmental Protection Agency, National Risk Management 
Research Laboratory, Ground Water and Ecosystems Restoration Division. 
Draft Version, September 30,2005. (AR 14175) (True and correct copy 
attached as EXHIBIT 1 0). 

Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(05RC06-001) Impacts ofHydrogeologic Characterization Well Construction 
Practices. Ada, Oklahoma: United States Environmental Protection Agency, 
National Risk Management Research Laboratory, Ground Water and 
Ecosystems Restoration Division. Final Report, February I 0, 2006. (True and 
correct copy attached as EXHIBIT 11 ). 

Ford, R., S.D. Acree, and R.R. Ross. 2006. Memorandum to Richard Mayer, 
U.S. EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM 
(05RC06-00 1) - Review of LANL Well Screen Analysis Report- Ada, 
Oklahoma: United States Environmental Protection Agency, National Risk 
Management Research Laboratory, Ground Water and Ecosystems Restoration 
Division. Final Report, February 16, 2006. (True and correct copy attached as 
EXHIBIT 5). 

S.D. Acree, and Richard Wilkin, Ph.D. Memorandum to Richard Mayer, U.S. 
EPA, Region 6: Los Alamos National Laboratory, Los Alamos, NM (09RC06-
001)- Review ofLANL Well Screen Analysis Report (WSAR), Rev.2 (LA-UR-
07-2852) Groundwater Background Investigaton Report (GBIR) Rev. 3.( LA­
UR-07-2853) United States Environmental Protection Agency, National Risk 
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Management Research Laboratory, Ground Water and Ecosystems Restoration 
Division. March 30,2009. (True and correct copy attached as EXHIBIT 6). 

An August 17, 1995 NMED letter (AR 12648) expressed concerns for groWldwater 
contamination and protection at the Laboratory in the Hydrogeologic Workplan (AR 
13191) (p. 1-10 through 1-ll): 

.. The letter further stated that NMED was evaluating work to be conducted to 
assure compliance with both the hydrogeologic requirements of the HSW A 
Module ofthe Laboratory's RCRA operating permit (EPA, 1990) and the 
requirements for groundwater monitoring ofRCRA regulated units (A letter from 
NMED providing this evaluation was received in August, 1996). The August 17, 
1995 letter stated the following determination: 

'a RCRA site-wide hydrogeologic Workplan should be developed and 
submitted to NMED and EPA for review and approval. A site-wide 
hydrogeologic Workplan developed under the driver ofRCRA will 
provide a mechanism to assure a compliance schedule with specific tasks 
to meet the permit objectives. The Workplan should address both the 
HSWA hydrogeologic pennit requirements and RCRA regulatory ground­
water monitoring requirements.' 

"This detennination by NMED is the primary driver for preparation of this 
Workplan." 

The Consent Order section IV.A.3 requires: 
"All data shall be collected according to EPA and industry accepted methods and 
procedures, and in accordance with Section IX of this Consent Order." (Emphasis 
supplied). 

The Consent Order section X.B. Drilling Methods requires (p. 174): 
"X.B DRILLING METHODS 
Groundwater monitoring wells and piezometers must be designed and constructed 
in a manner which will yield high quality samples, ensure that the well will last 
the duration of the project, and ensure that the well will not serve as a conduit for 
contaminants to migrate between different stratigraphic units or aquifers. The 
design and construction of groundwater monitoring wells shall comply with the 
guidelines established in various EPA RCRA guidance, including, but not limited 
to: 
• U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, 
EPA/530-R-93-001, November, 1992; 
• U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document, OSWER-9950.1, September, 1986; and 
• Aller, L., Bennett, T.W., Hackett, G., Petty, R.J., Lehr, J.H., Sedoris, H., 
Nielsen, D.M., and Denne, J.E., Handbook of Suggested Practices for the Design 
and Installation a/Groundwater Monitoring Wells, EPA 600/4-89/034, 1989. 
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The U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document, OSWER-9950.1, September, 1986 for design and construction of monitoring 
wells is required by the Consent Order to be implemented at LANL. Nevertheless, 
Bentonite clay drilling muds and organic drilling fluids were routinely and improperly 
used up to the present in LANL groundwater monitoring wells. The EPA Groundwater 
Monitoring Technical Enforcement Guidance identifies the adverse effect for an 
assessment of aquifer characteristics by the use of Bentonite muds that provide an 
environment for bacterial growth, which, in turn, reduces the reliability of sampling 
results. 

The DOE/lOt 2005 United States Department of Energy Office oflnspector General 
Inspection Report 0703 - Characterization Wells at Los Alamos National Laboratory, 
DOEIIG-0703, September 2005 (AR 15953) cited the RCRA Ground-Water 
Monitoring Draft Technical Guidance. The DOE/IG concluded that monitoring well 
design and construction at LANL did not meet the applicable requirements of 40 CFR 
264.97: 

• "LANL's use of mud rotary drilling methods during well construction was 
allowable under applicable RCRA guidance, as well as the Compliance Order 
on Consent. However, LANL did not adhere to specific constraints 
established in the RCRA guidance when using muds and other drilling fluids, 
and, as a result, LANL could not assure that certain residual drilling fluids 
were removed; and 

• " Muds and other drilling fluids that remained in certain wells after 
construction created a chemical environment that could mask the presence of 
radionuclide contamination and compromise the reliability of groundwater 
contamination data." 

The DOE/IG stated further: 
"Documentation indicates that LANL used muds and other drilling fluids during 
the drilling of24 of the 32 characterization wells. For example, 28,250 pounds of 
bentonite clay were used during the drilling of well R-14, and 51,100 pounds of 
finely ground sodium bentonite (Quick Gel) were used during the drilling of well 
R-16." 

The prohibition for cross-contamination of different zones during drilling and to the 
groundwater was violated by several monitoring wells. 
A September 2004 LANL Response to Concerns About Wells at LANL (LA-UR-04-
6777) (See true and correct copy attached as figure _to this testimony) Longmire found 
and reported in 2002 that regional monitoring well R-22 well screens 1, 3, 4, and 5 "have 
not equilibrated and are affected by residual drilling fluids." A summary of what 
Longmire found along with radionuclides Technetium, uranium and Tritium included 
(p.35): 

"Thirty-one volatile and semivolatile organic compounds have been detected in 
water from well R-22. Only two of these, pentachlorophenol (I detection, 6.2 
ppb, MCL = 1 ppb) and benzo{a)pyrene {2 detections, 0.24 ppb, MCL = 0.2 ppb), 
were present at concentrations above the MCL. 
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"At this time there are measureable concentrations of tritium, volatile organic 
compounds, and semivolatile organic compounds which warrant continued 
monitoring . ., 

These findings constitute "statistically significant evidence of contamination" at R-22 {40 
CFR 264.98) for detection monitoring at LANL. The imposition of compliance 
monitoring is required under 40 CFR 264.99. Compliance monitoring has not been 
initiated although the contamination by RCRA contaminants was described eight years 
ago. 

The Sept. 30, 2005 EPA Kerr Lab report in described the importance to seal the 
borehole section that was drilled with organic drilling additives before drilling into the 
regional aquifer. The EPA Kerr Lab stated ((AR 14175, p.lO): 

"5 .At locations determined to be critical to the detection monitoring program, 
consider replacement of wells that were drilled using bentonite or organic 
additives with wells installed without additives in the screened zones. As noted 
above, data available from installation of the hydrogeologic characterization wells 
at these locations will allow specific intervals to be targeted for screening. 
Drilling additives may be used in intervals above the target screened zone. 
However, a casing should be pressure grouted in place and the hole cleaned prior 
to drilling into the screened zone and subsequent well installation 

The Consent Order states (AR 32111, p. 174): 
"Precautions shall be taken to prevent the migration of contaminants between 
geologic, hydrologic, or other identifiable zones during drilling and well 
installation activities. Contaminant zones shall be isolated from other zones 
encountered in the borings." 

p. 194 "Contamination and cross-contamination of groundwater and aquifer 
materials during drilling shall be avoided." 

(p.195). "The drilling method shall allow for the collection of representative 
groundwater samples. Drilling fluids (which includes air) shall be used only when 
minimal impact to the surrounding formation and groundwater can be ensured." 

Further, the NMED HWB has not enforced the requirement in the LANL Consent Order 
for the LANL monitoring wells to comply with RCRA technical guidance. Consent 
Order Section X.B., states (p.189): 

"The design and construction of groundwater monitoring wells shall comply 
[emphasis added] with the guidelines established in various EPA RCRA 
guidance, including, but not limited to: 
• U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, 
EPA/530-R-93-001, November, 1992 [also known as the EPA RCRA Manual]. 

The drilling activities at e.g., regional groundwater monitoring well R-40 did not comply 
with the guidance in the EPA RCRA Manual for the installation of casing to prevent 

31 



cross-contamination between the perched zone and the regional aquifer. The pertinent 
excerpt from the RCRA Manual is states (p. 4-11): 

"Drill the boreholes using techniques that minimize the danger of cross­
contamination between water-bearing zones. Such techniques typically involve 
drilling an initial borehole partially into the possible confining layer, installing 
(grouting in) an exterior casing, emplacing grout in the cased portion of the 
borehole, and drilling a smaller diameter hole through the cased off/grouted 
portion of the borehole (i.e., telescoping casing) through the confining layer." 

The use of mud rotary drilling methods results in slower Ksat values that can 
underestimate the contaminant transport time for the wastes to reach the regional aquifer. 
A special situation presents itself from the use of bentonite clay in screen 2 in monitoring 
well R-26 providing for the very low Ksat value of 0.002 ftlday that was measured. The 
Consent Order (IV.A.3 Groundwater Investigation) requires knowledge for the transport 
of contaminants in groundwater. Screen 2 does not produce water samples because the 
screened interval is so tightly plugged by the bentonite clay introduced by the mud-rotary 
drilling method and also by a mistake in well construction that surrounded the well screen 
with the bentonite clay grout. The presence of the bentonite clay in screen 2 was 
described in the LANL Evaluation of the Suitability of Wells Near Technical Area 16 for 
Monitoring Contaminant Releases from Consolidated Unit 16-02l(c)·99, Revision 1 
(LA-UR-07-6433, September 2007) (TA-16 Well Evaluation Report). (AR 30191) The 
pertinent excerpts from the report are pasted below: 

"R-26: Bentonite is present at Screen 2. The source of this bentonite is not known, 
but it was probably introduced during well completion. The presence of bentonite 
may result from a seal integrity problem or from the presence of residual drilling 
mud (p. 22)." 

"4.2.3.8 R-26 
R-26 has one screen (Screen 2) in the regional aquifer. During sampling at 
Screen 2 in 2005, it was discovered that the lower port was plugged with 
bentonite. In November 2005, the transducer was relocated to another port in 
the same screened interval. Still, collected pressure data are suspect because 
bentonite was present in the screen (p. 30)." 

A NMED November 24, 2009 Notice of Disapproval (NOD) (AR 32236) was issued 
for the new multiple-screen monitoring well R-40. The NOD described the 60-day period 
that water contaminated with organic drilling products in a perched zone of saturation 
was allowed to flow down the open multiple-screen well and into the regional aquifer. 
The NMED approved the drilling work plan that allowed the cross-flow between the 
perched zone and the regional aquifer. NMED approved the work plan despite the fact 
that the plan allowed drilling through two perched zones of saturation with organic 
drilling products. Monitoring wells were installed in the two perched zones although the 
zones were drilled through with organic drilling foam. 
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The LANL 2008 Interim Facility· Wide Monitoring Plan (AR 31663 )acknowledges the 
presence of organic drilling additives in two of the new regional aquifer monitoring wells 
that were drilled into the regional aquifer only with air and water. The pertinent excerpts 
from Appendix F are pasted below: 

p. F-60 R-36 (Regional) Minor presence of residual organic drilling products is 
steadily clearing up. 

p. F-62. R-42 (Regional) Minor presence of residual organic drilling products is 
steadily clearing up. 

The Consent Order's (AR 16255) requirement to purge weD screens before 
sampling is routinely violated by the LANL Westbay monitoring wells that have 
multiple weD screens and cannot be purged prior to sampling. Thus, the data from 
Westbay monitoring wells is not reliable and representative of the formation water. 
The Consent Order describes the requirement for Well Purging at (IX.B.2.i.i): 

"All zones in each monitoring well shall be purged by removing groundwater 
prior to sampling and in order to ensure that formation water is being sampled. 
Purge volumes shall be determined by monitoring, at a minimum, groundwater 
pH, specific conductance, dissolved oxygen concentrations, turbidity, redox 
potential, and temperature during purging of volumes and at measurement 
intervals approved by the Department in writing. The groundwater quality 
parameters shall be measured using a flow-through cell and instruments approved 
by the Department in writing." (Emphasis supplied). 

The December 4, 2009 NMED Department of Energy Oversight Bureau and Hazardous 
Waste Bureau document, Proposals for Independent Environmental Monitoring at Los 
Alamos National Laboratory, New Mexico, December 4, 2009 (True and correct copy 
attached as EXHIBIT 7) illustrates that the data provided by LANL from no-purge 
Westbay monitoring wells has been accepted by the NMED for over a decade: 

"Beginning in 1998 and as part ofthe LANL groundwater characterization 
program, 15 regional wells and one intermediate aquifer well were installed and 
equipped with Westbay multiport-sampling systems. Samples from these wells 
are collected without prior purging. Subsequent water-quality data collected from 
these wells suggested that many of the wells were not providing representative 
samples, and that some type of assessment and corrective action were warranted. 
It was concluded that residual drilling fluids present within the sampling area 
(screen, filter pack, and formation) were the cause of the poor sample quality ... " 

" ... Field data and hydrochemical data indicate that the groundwater being 
pumped was not representative of the formation and was impacted by drilling 
fluids." 

It is a violation of RCRA for NMED to have knowingly accepted the incorrect data from 
the Westbay monitoring wells. (42 U.S.C. 6928). 

The National Academy of Sciences Plans and Practices for Groundwater Protection at 
the Los Alamos National Laboratory: Final Report, (2007) (Exhibit 4) reported failed 

33 



monitoring wells and uncertainty in modeling because the data does not exist beneath the 
mesas where the large inventory of wastes are buried: 

(p.42) An update to the regional aquifer model is provided by Keating et al. 
who state that "predicted flux through older basalts in the aquifer can vary by a 
factor of three ... the true uncertainty of our predictions, including the impact of 
possible conceptual errors, is likely to be larger and is difficult to quantify" 
(Keating et al., 2005, p. 653). 
(p.46) "Although LANL is using a numerically sophisticated multiphase model 
for vadose and regional groundwater modeling, it is not yet possible to predict 
with confidence when, where, or if a contaminant might appear in the regional 
aquifer." 
(p. 46) ... "the detailed knowledge needed to predict subsurface flow paths does 
not exist. Lack of understanding of these phenomena, coupled with rapid flow in 
the alluvium and apparent rapid flow facilitated by perched waters, was central to 
the surprise over detection of chromium near the water supply wells. An 
improved knowledge of these inter-watershed processes is needed to design an 
effective, early warning monitoring program." 
(p. 49) "Many if not all of the wells drilled into the regional aquifer under the 
Hydrogeologic Workplan appear to be compromised in their ability to produce 
water samples that are representative of ambient groundwater for the purpose of 
monitoring." 
(p. 51) "Previous problems in installing well screens at LANL have been reported 
to include excessively Jong screens, screens installed at the wrong depths to 
intercept contaminants, too many screens per well, and screen materials that 
corrode in groundwater (Gilkeson, 2006b). The use of overJy long screens can 
cause dilution of sampled contaminants. Multiple screens, on occasion as many as 
nine screens in some LANL we11s, can cause dilution or possibly cross­
contamination of samples if there is leakage between screens." 
(p. 53) "There is general agreement that the use of bentonite clay and organic 
additives has compromised the ability of at least some R -wells to yield water 
samples that are truly representative of the ambient, undisturbed groundwater 
conditions (LANL, 2005d; Ford et al., 2006; Ford and Acree, 2006; NMED, 
2006). Robert Gilkeson, a registered geologist and former advisor to LANL, 
stated that bentonite clay and/or organic dril1ing additives had invaded the 
screened intervals in all of the LANL characterization wells (Gilkeson, 2006a,b). 
He illustrated a conceptual model of how these materials can set up a "reactive 
capture barrier'' that would tend to remove contaminants from sampled 
groundwater; see Figure 5.2 (also see Chapter 3, Figure 3.2)." 
(p. 53) "Because the construction ofthese wells was expensive, some $1 million 
to $2 million for each well (Broxton, 2006), LANL began work in 2006 to try to 
recover some of the compromised screened intervals (LANL, 2005d, 2006e,f). 
This rehabilitation effort is itself controversial (Gilkeson, 2006a,b; LANL, 
2004d). The New Mexico Environment Department's (NMED's) notice of 
disapproval of the Well Screen Analysis Report (letter dated September 18, 2006) 
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indicated continued disagreement on a number of important issues regarding the 
rehabilitation work." 
{p. 54) "Geologist Robert Gilkeson described concepts of how drilling fluids 
could fonn a zone that removes contaminants from sampled groundwater." 
(p. 59) "SIDEBAR 5.3 Citizens' Concern for Radionuclides Reported in 
Drinking Water 

"Near the end of this study, the non-governmental organization Concerned 
Citizens for Nuclear Safety (CCNS) and Robert H. Gilkeson, a registered 
geologist, brought to the committee's attention data in LANL's Draft Site-Wide 
Environmental Impact Statement (SWEIS; DOE, 2006) that indicated 
contamination of drinking water supply wells by neptunium and other 
radionuclides, including plutonium, americium, strontium, and cesium. CCNS 
and Gilkeson pointed out that data tables in the draft S WEIS showed, for 
example, that neptunium (Np-237) was detected in 4 of 13 samples from Los 
Alamos County supply wells and in 2 of 3 samples from the Buckman well field 
that supplies over 40 percent of the drinking water for residents of the city of 
Santa Fe. Mean concentrations ofNp-237 were 10.6 and 10.3 pCi/L, respectively. 
These reported concentrations approach the EPA limit of 15 pCi/L for alpha­
particle emitting nuclides in drinking water. 

"In its memorandum to the committee, CCNS and Gilkeson stated: "We 
are surprised at the high levels of neptunium. This contamination may be because 
of the poor precision of the gamma spectroscopy analytical method. The LANL 
scientists claim the neptunium contamination doesn't exist and the detects are 
'false positives.' Nevertheless, the contamination is presented as valid detections 
in the data tables in the draft LANL SWEIS" (Gilkeson and Arends, 2007, p. 5). 

"In responding to CCNS, LANL did in fact attribute the reported data to 
'false positives,' stating: "Detections of LANL-derived contaminants, such as 
plutonium, americiut11, and strontium, have occurred sporadically in water supply 
wells .... Because the overall frequency of detection is low, we believe that these 
sporadic detections are false positives or caused by problems at the analytical 
laboratory. This conclusion is supported by numerous reanalyses of these samples 
and by lack of consistent detections in paired samples" (Phelps, 2007, p. 2). 

"This exchange between CCNS and LANL is a good example of why the 
committee is concerned about LANL' s representations of groundwater 
sampling data. Whether or not the data were statistically significant, and the 
committee takes no position on this, the data were reported by LANL in its draft 
SWEIS and, reasonably, taken as real concerns by public stakeholders." 

According to the March 30,2009 Memorandum of S.D. Acree, and Richard Wilkin, 
Ph.D. to Richard Mayer, U.S. EPA, Region 6: Los Alamos National Laboratory, Los 
Alamos, NM (09RC06-00 1)- Review of LANL Well Screen Analysis Report (WSAR), 
Rev.2, (Exhibit 6) the study of water quality data alone cannot determine whether the 
changed water chemistry surrounding a well screen can again provide representative and 
reliable water samples. The LANL WSAR, Rev. 2, (AR 14684) which relied on water 
quality data, much of it from no-purge Westbay wells, was carelessly approved by the 
NMED in September 2007, despite three (3) earlier EPA Laboratory reports pointing out 
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the error of reliance on groundwater sampling data and the inability to determine whether 
sampling results were correct. 

After the NMED approval ofthe WSAR, Rev. 2 and the Groundwater Background 
Investigation Report (GBIR), the March 9, 2009 EPA Laboratory Memorandum once 
again rejects the methodology of relying on groundwater sampling data. The 3/10/09 
EPA Kerr Laboratory (Id.) memorandum states: 

"The most significant concerns noted in review of the current versions of the 
WSAR and the GBIR are related to three areas: 

• The results of the WSAR and related assessments have not been fully 
validated using site-specific data from laboratory and field studies. 

• The criteria rely heavily on the 'background' data obtained from long­
screened production wells and springs that do not necessarily represent 
water quality upgradient of the hydrogeologic characterization monitoring 
wells. 

• The reliability of criteria used to evaluate the Representativeness of 
groundwater samples from well screens following transformation of 
residual organic drilling additives and the return of groundwater samples 
to oxidized conditions is uncertain due to a lack of direct assessments of 
the site-specific mineralogical transformations and the reliance on 
groundwater sampling data." 

The supposed "rehabilitation" of the compromised screen intervals at LANL monitoring 
wells is based on the study of water quality data alone. The data cannot be used to 
determine that the impacted wells have "cleaned up" from the damage caused by the 
large quantity of organic drilling additives that were forced into the screened intervals by 
the use of improper and unnecessary drilling methods. This would invalidate affected 
well screens as sampling points. NMED has continued the knowing acceptance of 
LANL's Well Screen Analysis Report, Rev. 2 in the face of the factors of: significant 
lack of validation of screening results, uncertain background conditions, and the 
impossibility to clearly assess the nature of the reactive iron mineralogy surrounding the 
well screens by examining water quality alone. 

The 2009 EPA Kerr Laboratory Memorandum (Exhibit 6) recommended "upgradient 
well installations;" laboratory studies to "quantify sorption of the inorganic constituents 
of concern onto the materials used during well construction at LANL, and; "the 
installation ofnew weJI(s) drilled without the use of additives in the screened zone near 
the impacted well(s)." 

Mandatory requirements have not been met or enforced for more than a decade at 
LANL's regulated units to provide: 

• monitoring wells in the RCRA prescribed point of compliance locations relative 
to the regulated units (40 CFR 264.95); 

• upgradient monitoring wells for the determination of background water quality; 
• downgradient monitoring wells at the point of compliance; 
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• accomplishment of representative and reliable water sampling unaffected by 
drilling additives, and; 

• purging before sample collection. (See, e.g., 40 CFR 264.97). 
The knowing, willful and continuing pattern and practice of using monitoring wells that 
do not and cannot provide representative and reliable water samples and compiling such 
information in LANL reports with NMED acceptance and approval of those reports 
constitute the furnishing of false and incorrect information by DOE/LANL in its permit 
application and is reason for the Court to deny the Draft Permit. (See, 40 CFR 270.41-
43). 

Unfortunately, as shown above, groundwater monitoring data has not been collected in 
accordance with: 

• Module VIII of the 1990 EPA permit; 
• Hydrogeologic Workplan (1998), 
• DOE Order 450.1 (see DOE/IG-0703 Inspection Report, p.2) 
• EPA standards as required by 40 CFR 264.91-100; 
• EPA Draft Technical Guidance for Groundwater Monitoring, 
• The Consent Order, and; 
• Accepted industry procedures, e.g., as set forth by TechLaw, Inc supra. 

Nevertheless, the incorrect water sampling data has been knowingly and willfully 
provided from defective wells at LANL. NMED has ignored numerous scientific reports 
that describe the defective monitoring wells at LANL. NMED nevertheless continues to 
issue approval for reports containing incorrect data contained in LANL reports. NMED 
and LANL have wasted hundreds of millions of taxpayer dollars in the construction of 
worthless wells that furnish sham data. 

Recommendations 
1. 40 CFR § 264.90(aX2) imposes the groundwater monitoring requirements of 40 CFR § 
264.91-.100 and that should be clearly stated in the Draft Permit Sections 9, 10 and 11 
instead of the regulatory loophole that is being put on the table. All regulated wtits must 
have a minimum of one upgradient monitoring well, three down-gradient monitoring 
wells for detection monitoring. Where contamination has been/is identified, compliance 
monitoring must be established. 
2. LANL must identify all regulated units and submit a closure plan and post closure plan 
for all regulated units. The Draft Permit must contain a Closure Plan and Post-Closure 
Care Permits must be submitted for the regulated units along with the Long Tenn 
Monitoring and Maintenance Plans. 
3. NMED must impose the proper detection and compliance groundwater monitoring 
networks at all regulated units as required in 40 CFR 264.91-100. 
4. The Draft Pennit must contain a section identifying the expanded public participation 
requirements and those provide opportunities, especially for workplans related to 
groundwater well monitoring workplans. 
5. NMED must deny all versions of the Well Screen Analysis Reports without 
opportunity for revision. 
6. NMED must redesign the well monitoring network at LANL and impose the 40 CFR 
264.91-100 groundwater monitoring requirements for inter alia. upgradient background 
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Well R-22 Is oompleted will 5 screened lnb!MIIIIIn the regional aquifer. No inlennediate perched 
groundwater Is present at lhls location. The challldel1zation sempling has been completed and a 
geochemiStly 1ep0rt has been published describing the analytical resulls (l..ongmire, 2002c). As cltlscrlbed 
In lhe geochemislry report (longmite. 2002c) and In the answer to Question 31n lhls dOalment. 8CI1!efiS 
1, 3, '*· and 6 haw not equililrated and are atreded by AJSiclual drilling fluids. However, scteefl 2 PfOYides 
water samples that are probably repteSelllative of pr&-4Srtlllng comlllons. 

A summary of what has been foun4 and repol1ecl at R-22 by Longmire (2002c): 

• There haw been .!JQdetecllons of amelbum-241, cesium-137, lodlne-129, plutonium-238, 
plutoniUin-239, piUionium-240, or stmntium-90 In 8fly gJOUI'Idwater samplaS ttom R-22. 

• Techneficlm.98 was only detected In water ll'om wei R-22 at concenlnlliOns of 4.3 pCill. 
(sa:91!0 4) and u pCiiL {sa-e. 3) dudng the first CharacterizatiOn sampling mund {longrnlnt, 
2002c). Tbese values 1111 near lhe IDL and 1111 not 101Wo certain. Technetium-99 was not 
detel:*lln the Sllbsequent 5 fl8mpling round$ at well R-22. 

• Nalunll uranium above badtground Is PJ1ISIH1l In screen 3; u111nlum below badrtJround Is PteHnt 
In saeens 1. 4, and 5. Uranium at baclqJmund level!! is present In screen 2. 

• Tllllum Is present In soreens 1 and 6. Tile most 00fl$j$Cent ooncentrallons occur in screen 5, 
which Is 585 ft below the regional water table. 

• Thflty-one volatile and semlwlatila OI1J8IIic oompound8 haw .al8o been deCeded In waler ll'om 
-· R-22. Only two of these, penllchloropllenol (1 detection, 6.2 ppb. MCL •1 ppb) and 
ben.lO(a)pyrene (2 deteCtions, 0.24 ppb, Mel= 0.2 ppb),- present at concerbatlons above 
the MCL (LOngmire, 2002c). Monlorlng for orgiWllc mmpounds at R-22 wll continue. 

Gilkeson (2004) suogestS that radiofluclldes (ameliclum-241, ceslum-137, IOCiine-129, PIUtonium-238, 
plutonium-239, piutonlum-240, SllonliUm-90, and lecllnetium-95) are p!eSefll in the 11!J11iOIIIII aquifer at the 
location of well R-22. However, With the exception oflecllnetium-19, none oftllese radlonudldes haw 
been detected in groundwatat sall"lfl'-S 1tom wen R-22. 

Gilkeson (2004) presents a graph of tec11net1Um-99 value$ OYer time. As with R-7, most of lhe points on 
the graph ae1ually are the method detealon limits fortedll'tetium-99. The two detected values of 
ledJIIetium-98 are in the tnt round of sampling In $CteMS 3 and 4, allhough the values are uncertain 
besed on low mncenlnltlons of this isotope near the instrument detection Umlt using gamma 
spedroscopy. The ln5trument deteolion linit deoraases during the! period because matrilc lnte~rences 
deereased as the wei equilibrates with grounct.wter. Mer the 11m sampling roulld, tedlnellu~99 was 
not detected, despite the I~ ablll~ to detecl It 

At this time in R-22, there 1111 no detectable concentnllions of ametk:ium-241, eeslum-137, iOdine-129, 
plutonlum-23&, plutonlum-239, plulonlum-240, slront11Jm.90, or leellnetillnl-89. Ttlere are measurable 
c::oncentratlon of 111tlum, volatile organic compounds, and semivolatlle Olgaltic compounciS which watrant 
continued monltOfing. 

QuM!IOn 6: How does Loa Alamos Natlonallabondory proylde the public wlfll gnaundwatar 
lnformatiOII? 

COncerns that regulators and the public haVe been misinformed about tile actMIIes under lhe 
Hydrogeologic 1NbrlqJian ara eJCI)ressed In the GHk8$0n (2004) l'ePOJt. EKlensive Information, including the 
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STATE OF NEW MEXICO 
BEFORE THE SECRETARY OF ENVIRONMENT 

IN THE MATTERS OF THE APPLICATION OF 
THE UNITED STATES DEPARTMENT OF ENERGY HWB 09-37 
(P) 
AND LOS ALAMOS NATIONAL SECURITY LLC HWB 10-04 (P) 
FOR A HAZARDOUS WASTE FACILITY PERMIT 
FOR LOS ALAMOS NATIONAL LA BORA TORY 
AND THE NOTICE OF INTENT TO DENY A PERMIT 
FOR OPEN BURN UNITS TA-16-388 AND TA-16-399 FOR 
LOS ALAMOS NATIONAL LABORATORY 

ENTRY OF APPEARANCE ON BEHALF OF 
CITIZEN ACTION NEW MEXICO 

COMES NOW Citizen Action New Mexico ("CA") and notices its appearance in 
this proceeding pursuant to 20.1.4.300A(1) NMAC. 

CA has submitted comments on the Los Alamos National Laboratory RCRA Draft 
Part B Permit and requested a public hearing in the matter and to be included as a 
party to the proceedings. 

Appearing for CAin this matter is David B. McCoy. 

He may be contacted at: 

David B. McCoy, Executive Director 
Citizen Action New Mexico 
POB 4276 
Albuquerque, NM 87196-4276 
505 262-1862 
dave@radfreenm.org 

Respectfully submitted, 

David B. McCoy 



CERTIFICATE OF SERVICE 

I hereby certifY that on this March 19, 2010, a copy of the 
NOTICE OF ENTRY OF APPEARANCE FOR 
CITIZEN ACTION NEW MEXICO (CA) 

CITIZEN ACTION NEW MEXICO 
STATEMENT OF INTENT TO PRESENT 
TECHNICAL TESTIMONY 
was sent by electronic mail to: 

Jessica R. Aberly 
Aberly Law Finn 
611 Lead S.W Ste. 811 
Albuquerque, NM 87102 
aber1y1aw(W,swcp.com 

Joni Arends, Executive Director 
Concemed Citizens for Nuclear Safety 
1 07 Cienega Street 
Santa Fe, New Mexico 87501 
Tel (505) 986-1973 
Fax (505) 986-0997 
www.nuclearactive.org 

Lisa Cummings, Esq. 
United States Department of Energy 
National Nuclear Security Administration 
Los Alamos Site Otlice 
528 35th Street 
Los Alamos Site Office 
Telephone: (505) 665-4873 
1 cummings@doeal. gov 

Pete V. Domenici, Jr. 
Lonaine Hollingsworth 
Domenici Law Firm, P.C. 
320 Gold Ave., S.W. 
Suite #1000 
Albuquerque New Mexico 87102 
Telephone: (505) 883-6250 
FAX: (505) 884-3424 



pdomeneci@domenecilaw.com and Ibollings@domenicilaw.comworth 

GeotTrey Fettus 
Senior Project Attomey 
Natural Resources Defense Council 
1200 New York Ave., N.W. 
Suite 400 
Washington, D.C. 20005 
Telephone: (202) 289-1060 
gfettus@nrdc.org 

Robert Gilkeson, Registered Geologist 
PO Box 670 
Los Alamos, NM 87544 
rhgilkeson@aol.com 

Janet Greenwald 
Citizens for Altematives to Radioactive Dumping 
144 Harvard S.E. 
Albuquerque, N.M. 87106 
contactus@cardnm.org 

Don Hancock Southwest Research and Information Center 
Post Office Box 4524 
Albuquerque, New Mexico 87196-4524 
Telephone: (505) 262-1862 
Fax: (505) 262-1864 
sri cdon@earthlink .net 

Sheri Kotowski 
Lead Organizer 
Embudo Valley Environmental Monitoring Group 
Post Office Box 291 
Dixon, New Mexico 87527 
Telephone: (505) 579-4076 
serit@cybermesa.com 

Scott Kovac 
Operations and Research Director 
Nuclear Watch New Mexico 



551 Cordova Road #808 
Santa Fe, New Mexico 87501 
Telephone: ( 505) 989-7342 
scottCmnukewatch.org 

Ellen Louderbough 
Office of Laboratory Counsel 
Los Alamos National Laboratory 
Los Alamos, NM 87544 
etl@~Janl. gov 

Charles de Saillan 
Assistant General Counsel 
New Mexico Environment Department 
P.O Box 5469 
Santa Fe, NM 87502 
Charles .desai llan@J,state,nm. us 

Sally Worthington, 
1190 St. Francis Drive, N-2150 
P.O. Box 5469 
Santa Fe, New Mexico 87502 
sally.worthington@state.nm.us 

Mariann Naranjo 
mariann2@windstream.net 

By: 

David B. McCoy, Executive Director 
Citizen Action New Mexico 
POB 4276 
Albuquerque, NM 87196-4276 
505 262-1862 
dave@),radfreenm.org 
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Characterization Well R-22 Geochemistry Report 

atmosphere. Temperature, specific conductance, and pH were measured with an Orion meter (model 
1230); turbidity was measured with a HACH® meter (modei53600-00). Both meters were calibrated dally 
using buffer solutions (pH 4.0 and 7.0) and known standards for turbidity. Dissolved oxygen was 
measured with a spectrophotometer (HACH® meter, model DR/2010) only during the fourth sampling 
round. Field measurements were recorded with daily activity logs submitted to the ER Project and are 
included in the analytical results. Turbidity values for these samples were generally less than 5 
nephelometric turbidity units (lNTUs] Tables 4.2-1a through 4.2-1e), with a value as high as 39.5 NTUs in 
screen #1 . 

Measurements of water temperature on land surface recorded at well R-22 ranged from 16.7 to 24.2"C 
within the regional aquifer. The lowest temperature measurements were recorded in the winter of 2001. 
Variation in temperature reflects ambient surface temperature, even though temperature measurements 
were recorded immediately during sample collection. 

Table 4.2·1a 
Field-Measured Parameters for Groundwater Samples Collected at Well R-22, Screen #1 

Geologic Unit Cerros del Rio 
lavas 

Depth (ft) 907.0 

Date sampled (moldlyr) 03113101 
pH (standard units) 7.21 

Dissolved oxygen (mg/L) Not measured 

Temperature ("C) 19.6 

Specific conductance (1JS/cm8
) 458 

Turbidity (NTUb) 9.3 
8 J.I.S/cm = microsiemens per centimeter. 
b NTU = nephelometric turbidity unit. 

Cenos del Rio 
lavas 

907.0 

06119101 

6.93 

Not measured 

23.0 

495 

4.0 

Table 4.2-1b 

CmosdeiRio Cerros del Rio 
lavas lavas 

907.0 907.0 

011/30101 OZ/27102 

7.16 7.08 

Not measured 2.0 

18.0 19.3 

558 549 

39.5 23.7 

Field-Measured Parameters for Groundwater Samples Collected at Well R-22, Screen ##2 

Geologic Cerros 
Untt del Rio lavas 

Depth (ft) 962.5 

Date sampled (mo/dlyr) 03112101 

pH (standard units) 8.35 

Dissolved oxygen (mgJL) Not measured 

Temperature (0 C) 17.0 

Specific conductance (IJS/cm•) 153 

Turbidity (NTUb) 0 
81J.S/cm = microsiemens per centimeter. 
0 NTU = nephelometric turbidity unit. 

ER2002-0545 

Cerros 
del Rio lavas 

962.5 

06120101 

7.68 

Not measured 

22.0 

148 

0.6 

5 

Cerros Cerros 
del Rio lavas del Rio Lavas 

962.5 962.5 

12/03101 02128102 

8.36 8.13 

Not measured 6.4 

18.9 18.1 

153 149 

0.9 0.3 

September 2002 
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Characterization Well R-22 Geochemistry Report 

regional aquifer ranged from 0.11 to 14.9 mg/L, suggesting that the regional aquifer groundwater 
adjacent to well screens #1, #4, and #5 is reducing with respect to iron. Calculated oxidation-reduction 
potential (Eh) values ranged between +40.0 millivolts (mV) at pH 7.08 (14.9 mg/L ferrous iron, screen 
#1, fourth sampling round and +66.2 mVat pH 7.23 (1 .53 mgll ferrous iron concentration, screen #5, 
fourth sampling round). The following half-cell reaction was used to calculate Eh based on the 
Fe2./Fe(0Hh redox couple (20°C): 

Eq. 2 

This redox couple is electrochemically reversible at concentrations of ferrous iron above 1 o-5 molal 
(0.56 mgJL) (Langmuir 1997, 56037) and may provide a partial control on Eh at well R-22 (screens #1, 
#4, and #5). 

Oxidation-reduction potential (ORP) was measured for three groundwater samples collected from screens 
#1, #3, and #5 on August 29, 2002. The ORP values were -125, -135, and -76 mV for samples collected 
from screens #1, #3, and #5, respectively. Eh values calculated from corrected ORP measurements 
(addition of +212.9 mV for 3N KCI-Ag/AgCI at 20°C) were +87.9 mV (screen #1), +77.9 mV (screen #3), 
and +136.9 mV (screen #5). Field ORP measurements conducted at well R-22 probably represent mixed 
redox couples consisting of H20/02, Mn2./Mn02, Fe2./Fe(OH)3, and H2S0/So_.2- pairs, which typically 
occur in groundwater under circumneutral pH conditions (Langmuir 1997, 56037}. The dissolved oxygen. 
manganese, and sulfur redox couples, however, are not as electrochemically active as the iron couple 
and, therefore, they provide less control on redox. Relatively oxidizing conditions were stable as well R-22 
prior to drilling. Residual drilling fluids, however, have enhanced manganese, iron. and sulfate reduction. 

Concentrations of total (nonfiltered} iron detected within portions of the regional aquifer ranged from 0.02 
to 19.3 mg/L (Appendix A). Significant differences between total and dissolved iron, up to a factor of 69 
(screen #2, third sampling event), indicated the presence of suspended material, possibly clay minerals 
and ferric oxyhydroxide, that are stable under oxidizing conditions in the absence of reductants (DOC and 
TOC). 

Concentrations of natural iron within the regional aquifer exceeded both the EPA secondary standard for 
drinking water (0.3 mg/L) and the NMWQCC standard for water supply {1.0 mgfL) for several sampling 
rounds. Concentrations of manganese in the regional aquifer exceeded both the EPA secondary standard 
of 0.05 mg/L and the NMWQCC standard of 0.2 mg/L for domestic water supply for several sampling 
rounds. 

Concentrations of barium and strontium ranged from 0.013 (screen #2) to 0.360 mg/L (screen# 4} and 
from 0.043 (screen #2) to 1.10 mg/L (screen #4} {Tables 5.1-2 and 5.1-4), respectively. Concentrations of 
these two solutes were elevated in screen #4 relative to those in screens #1, #2, #3, and #5. Barium and 
strontium adsorb onto ferric oxyhydroxide (Langmuir 1997, 56037), and their presence in groundwater 
(screen #4) is possibly related to dissolution of ferric oxyhydroxide under reducing conditions. Elevated 
concentrations of these naturally occurring metals are the result of reducing conditions in the presence of 
residual drilling fluid. Concentrations of trace elements, including antimony (Sb), arsenic (As), barium 
(Ba), beryllium (Be). cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb), mercury (Hg), 
molybdenum (Mo), nickel (Ni), selenium (Se), silver (Ag), strontium (Sr), thallium (TI), uranium (U), 
vanadium (V), and zinc {Zn), were within the low-to-moderate J.lg/L range and were less than their 
respective EPA and NMWQCC standards. 

An activity of 109 pCi/l tritium was measured near the regional water table (883 ft) during drilling of well 
R·22 {Ballet al. 2002, 71471 ). Since 2000, activities of tritium measured in screen #1 (907.0 ft) averaged 
2.38 pCi/L (Table 5.1-1), which suggests that some recent recharge to the regional aquifer has occurred. 
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Characterization Well R-22 Geochemistry Report 

Dilution of native groundwater during aquifer-perfOITTlance (slug-injection) testing prior to well completion 
may account for decreased tritium activities observed near the regional water table during 
characterization sampling. Activities of tritium measured in screen #5 (1448.0 fl) averaged 8.42 pCi/L 
during characterization sampling. Possible sources of detectable tritium at well R-22 include atmospheric 
fallout and/or Laboratory discharges, subject to aqueous and vapor-phase movement, that have entered 
the regional water table upgradient of the well. This hypothesis of upgradient recharge is consistent with 
measurements of higher tritium activities observed in screen #5, while it generally was not detected in 
screens #2, #3, and #4. The nondetection of tritium in screens #2, #3, and #4 suggests that the regional 
aquifer {from 947 to 1385 ft) has not received recharge in the past 50 years, which predates the 
beginning of nuclear testing. Perched zones were not encountered during the drilling of R-22, suggesting 
that vertical recharge through the vadose zone at the well site is unlikely. 

According to calculations using the well-mixed and piston-flow models presented by Blake et al. (1995, 
49931 }, the age of the regional aquifer beneath Pajarito Plateau, the springs discharging in White Rock 
Canyon, and the San lldefonso areas ranges between 3000 (:S1 .6 pCi/L tritium using the well-mixed 
model) and 10,000 {S0.5 pCi/L tritium) years. Because activities of tritium were generally less than 
detection (:S0.22 pCi/L) at well R-22, it is very likely that the age of the groundwater ranges between 3000 
and 10,000 years in some portions of the regional aquifer {screens #2, #3, and #4). 

Activities of selected radionuclides are provided in Tables 5.1-1 through 5.1-5. Americium-241 , cesium-
137. plutonium-238, plutonium-239,240, and strontium-90 were not detected in the groundwater samples 
collected from well R-22 (Appendix A). Gross alpha and gross beta activities were less than 4 pCi/L in a 
nonfiltered sample collected from screen #1 (Table 5.1 -1). Measurable gross gamma (251 pCi/L) was 
attributed to isotopes within the natural uranium-238, uranium-235, and thorium-232 decay chains 
(Langmuir 1997. 56037) (Table 5.1-1 ). Activities of uranium-238, uranium-235, and uranium-234 were 
generally less than 0.5 pCi/L in groundwater samples collected from well R-22 (Tables 5.1-1 through 
5.1-5). Similar activities of uranium were measured in supply wells during 2000 (ESP 2002, 71301 ). 

Elevated activities of uranium-234, uranium-235, and uranium-238 and concentrations of natural uranium 
were measured in groundwater samples collected from screen #3 during the first and second sampling 
rounds. Additional analyses were conducted on groundwater samples collected from screen #3 using 
thermal ionization mass spectrometry (TIMS) at LANL. This analytical method provides the most precise 
measurement of uranium and plutonium isotopes. Natural uranium is characterized by an atom ratio of 
uranium-238/uranium-235 equal to 137.88, which is calculated from the natural abundance of uranium-
238 (99.2745 percent) divided by that of uranium-235 (0.720 percent). Enriched uranium is characterized 
by an atom ratio for these two isotopes of less than 137.88, and depleted uranium has an atom ratio that 
is greater than 137.88. Groundwater samples (filtered) collected from screen #3 during the second and 
third sampling rounds were characterized by atom ratios of uranium-238/uranium-235 of 137.83 ±0.18 
and 137.97 ±0.18, respectively (Appendix A). The most likely source of the elevated isotopic uranium 
observed in screen #3 is from bentonite used as annular fill between well screens. Bentonite from 
Wyoming contains natural uranium in the 1-10 mg/kg range. Concentrations of uranium decreased to 3 
~g/L during characterization sampling in screen #3 at well R-22. 

The presence of technetium-99 is not absolutely certain because of its low activity, measured just above 
IDL at well R-22. Technetium-99 was detected slightly above the IDL (liquid scintillation) in two 
groundwater samples collected from screens #3 and #4 during the first characterization sampling round 
(Tables 5.1-3 and 5.1-4}. The activity of technetium-99 measured in screen #3 was 4.9 ± 3.6 (3o) pCi/L 
with an MDA of 3.5 pCill. The activity of technetium-99 measured in screen #4 was 4.3 ± 3.8 (3a) pCi/l 
with an MDA of 3.8 pCi/L. Activities of technetium-99 were less than detection in the last three sampling 
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Groundwater samples collected from screens #1 through #5 at well R-22 were analyzed for o15NAJR-N03, 

with results ranging from +0.6 to +6.4%o (Tables 5.1-1 through 5.1-5). These ratios fell within the range of 
volcanic deposits reported by Clark and Fritz (1997, 59168}. The negative isotopic value measured in a 
groundwater sample collected from 1273.5 ft suggests slight enrichment of nitrogen-14, whereas positive 
values indicate enrichment of nitrogen-15. The range of o15NArR·N03 ratios showed fractionation of nitrogen 
(increasing positive isotopic ratios}, possibly resulting from denitrification during the sampling events. 
Concentrations of nitrate plus nitrite (as N) in the perched zone ranged from 0.01 to 0. 72 mg/L, which is 
similar to natural nitrate (as N) measured in supply wells on the Pajarito Plateau (ESP 2000, 68661, and 
ESP 2002, 71301 ). Concentrations of ammonium (as N) were less than detection in some samples, and It 
was not possible to measure o15NArR·NH3 in every groundwater sample because of limited sample volume. 

Groundwater samples collected from the regional aquifer at well R-22 were also analyzed for o15NArR·NH3, 

with results ranging from +1 .4 to +3.7%o (Tables 5.1-1 , 5.1-4, and 5.1-5). The positive values indicate slight 
enrichment of nitrogen-15. The range of o 15NArR·NH3 ratios showed some fractionation of nitrogen, which 
was probably derived from breakdown of polyamide functional groups present in residual EZ-MUD®. 
Concentrations of detectable ammonium (as N) in the regional aquifer ranged from 0.52 to 1.80 mg/L. 

Several VOCs and SVOCs (validated results) were detected at well R-22 including acetone (2.5 to 32 
119/L); benzoic acid (3 to 12.5!-lg/L); toluene (0.2 to 0.76 Jlg/L); methylene chloride {0.62 and 2.21J.g/L); 
chloroform (0.94 JlQ/L); pentachlorophenol (6.2 JlQIL}; phenol (19 and 32 Jlg/L}; 4-methylphenol (44 to 210 
JlQ/L); and 2-butanone (6.9 to 8.9 f.l.Q/L) (Appendix A). Several substituted benzene compounds also were 
identified at the well, including isopropylbenzene {0.16 to 0.54 Jlg/L); 1,4-dichlorobenzene {0.16 to 0.23 
Jlg/L); and 1 ,3,5-trinitrobenzene (0.12!-lg/L}. Methylene chloride is a laboratory solvent used during 
SVOC, pesticide, herbicide, and polychlorinated biphenyls (PCB) analyses using gas chromatography 
mass spectrometry (GCMS). Bis(2-ethylhexyl)phthaiate, a constituent of plastic, was detected at 
concentrations of 1.0 and 3.9 f.1Q/L in the regional aquifer during the first and fourth sampling events 
(Appendix A). 

The occurrence of acetone at well R-22 can be regarded as a false positive for several reasons. 
QUIKFOAM® used during drilling consists of isopropyl alcohol, which has a molecular weight of 60.1 
atomic mass units {amu). Acetone has a mass of 58.08 amu, which is very similar to that of isopropyl 
alcohol. These compounds will elute in nearly the same retention time on a typical GC/MS system 
following SW-846 Method 8260. The mass units for isopropyl alcohol are (mass/charge, m/z) 45, 43, 59, 
and 58, and the mass units for acetone are 43 and 58. For qualification purposes, the mass spectrometer 
uses the mass units and retention time. The analyte must elute in a certain retention-time window and 
have the correct corresponding mass units for identification. Because of the similar retention times and 
mass units for both acetone and isopropyl alcohol, these two compounds can be misidentified. This 
explanation is supported by the mass spectra data. Acetone can be misidentified because the secondary 
ion for isopropyl alcohol is 43, which is the primary ion for acetone. This misidentification also occurred in 
groundwater samples collected from wells R-7. R-12, and R-19. 

High-explosive (HE) compounds were falsely detected only during the first sampling event at well R-22 
and included 1, 3 ,5-trinitrobenzene (0 .12 llQfl ){screen #2); octahydro-1,3 ,5. 7 -tetranitro-1 ,3, 5, 7-
tetrazocine ([HMX] 1.3 J.lg/L) (screen #4); 4-amino-2,6-dinitrotoluene (0.42 JlQ/L) (screen #1); 2-amino-4,6-
dinitrotoluene (0.51 f.lQ/L) (screen #1 ); and hexahydro-1,3,5-trinitro-1 ,3,5-triazine ([RDXJ 0.34 f.lg/L) 
(screen #5). The reported results for the HE compounds and their degradation products can also be 
regarded as false positives for several reasons. The EZ-MUD® drilling agent consists of a 
polyacrylamide-polyacrylate copolymer that is made up of nitro and amino functional groups similar to the 
functional groups present in the HE compounds and their degradation products. Thus, residual EZ-MUD® 
constituents may be significant interferents in the liquid chromatography mass spectrometry method. 
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NANCV SIIMJNS PAt£ B2/1B 

ENDORSED 
Fnt Judicial Dlltrlct Court 

Ji'IRST JUDICIAL DIS'I1Ucr COURT 
COUNTY OF SANTA J'E 
STATE OP NEW MEXICO 

~ .. P-010t.CV-2111-G2627 
. 

N.IW MEXICO RNVIRONMENT 
. DEPARTMENT. 

vs. 

CITIZEN ACllON NEW MEXICO~ 
a New Mexico orpriizat;on, 

and 

TID A'M'ORNEY GENERAL OF NEW MEXICO, 

Intervenor. 

OBMB DINJING 

gg-7111 
~~~c:=:' .. ~­.......... NM8'1'8C)oMHI 

PLAINTIIf'S MOJ10N lOB IYMMABY JUDGMENT 
AD. 

OlDER DISMISSING COMPLAINT lOR DIQd,BATQRXJUDGMENT 
AS A MA'm&OlMW 

THIS MATI'ERCO!DIJ$befolctbeCourtuponthc Ncnv Mexico BnvironmcatDepartment"s 

Motion for Summary Judgment on Ill ComplaiDt for Declaratory Judgment, and the Court. having 

ft!viewed the pleadings 81ld hcml argument, finds and cletamaines as follows: 

A. TlaeTeelll..awReporldet~aotcoaRltate"tllo•ahtPnte•••ttud••P•blicdoeaiiHDt 
uader t:H Rfalat te Ia1pect Public Reeordt Aet. 

1. Under the Right to Inspect PubJic Recorda Act (or "Act"), ~ion 14-2-I .. NMSA 

1978 (2005). thought processes are not public records. &mehn 11. BoartJ of Regn~l~, 82 N.M. 672. 

615,416 P.2d 608.611 (1971). 
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2. In Sunc.'he~. the Court reasoned: 

[W]c must determine whether wv should give legal charac:ter to the demands ofthe 
curious who c:annot patiently await the tlaal n:ault of a Ralary contract Mgotiation. 
We would deny the right to inspect those reeonts of rhe Board of Regents on the 
subject of salary contract neaatiations before the task wu wmp1etecl. It 'Mmld not 
seem fair that the general public should know the contents of an ofm' of saiJuy to an 
individual eonceivablyprior to the I'CQipt of the oft'er by the comemplated employee. 
As indicatod in the Mad!wa, c:ase .•• vw: would not take aw&)' the rilht of the 
Petitioners to know about salary matters. but would mctely suspend or ct.ter the 
privilcse of inquiry until the Board of 'Regents reaches itJ final conclution. f.e .• the 
culmfna1ion of the conti'QCt bet~ the board and tJ1e individual. 

82 N.M. at675·76, 486 P.2d at 611-12. 

3. The Court distinguished MacEWIIH v. H6lm, 359 P .2d :iJ I 3 (();. 1961 ). statina: 

In MacEwan • ••. the defendant souaflt to inspect data relatina to nuclear radiation 
sources c:ollccted by the Oregon State Board of Health. The Qreaon Supn:me Court 
held that the data involved were 'public records' for purposes of inspection by the 
public. Thia case can be readily distinpished ftom the instant '*" inasmuch u 
scientific data obtained is the reault of testing of •t last one facet of the oveN~~ I 
purpose of the research. In MacE"''"" •.•• this phase of the rcsca.rch had been 
comploted, wbcrns in our case we only have an oft"ered contract with no finality 
attacMd to it. 

Sam;ha. 82 N.M. at 674--75.486 P.2d at 610-1 J. 

4. Jn Stalt' ext•el. New.vome v. Alarid, 90N.M. 790.795.568 P.2d 1236, 1241 (1977). 

the Court quoted the following excerpt from Mot:EWtlll: 

.. Writinp coming into the hands of public officers in aJnncction with their official 
functions soould generally be occes.•dbJcffo membets of the public so that thfte will 
be an opportunity to detenninc whether those who have been entrusted with the 
affairs of government ~R honestly. faithfUlly and competently performing their 
function as public scrvanL1. ·Public lxmineu is the public·s business. The people 
have the right to know. Freedom of information (about public rcc:ords and 
proceeding:.) is their just h"ritage ...• Citi7..ens ••. must have the lepl right to ... 
investigate the conduct of (their) affairs., .. 

(Internal citations omitted) (alteratians in original). 

2 
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S. Having conducted an ;, '"UmerD review of thf Tech Law Report. and acceptlna the 

Depa~nt·s factual assertions in the light most fivorable tu the Department. eveft though the 

Department is the moving party. thia Coun finds that the situation bofcw it is more akin to that of 

MacEwan than to that prc!ented in S{lttchez. The Report is an expert. objcetive, scientifically.. 

oriel!ted assessment rather than C\1olving thought processes preliminary to actions like comr.ct 

negotiations; scicntitic anal)'Ms and cnndusioos an: at Jea.1t nne tatc:t of the <lverall purpose oftha 

report; and TechLaw"s t\indinn as an objC!Ctive expert was complefl: when it submitted its Report 

and the Report hu sufficient finality attached to lt. SN St.mchez, 82 N.M. at 674-75. 486 P.2d at 

610-11 (distinguishing MfiCEw"n}; t:f .~aten Nl. Blonchtlrdv. Cily<'omm ht~(C'lovl8, 106 N.M. 

769, 77J. 750 P.2d 46Q. 471 (C't. App. 1988} (rejecting the opportunity to expand the •'thouaftt 

proce85eB .. exeerttion set forth in .~mchtlz so as to exclude &om public inspection employment 

applicatio~ resume&. and references received for a government position that the government 

araued were part of a preliminary employment negotiation pi'OCC88). 

6. This matter involves more than individuals" impatient curiosity in the salaries of 

publicly-paid employees. ( 'm11pore Sundwz. 82 N.M. nt 675.486 P.2d at 61 t. Instead. it fmpUcates 

the public's confidence in whoth~r its government is actiny in accordance with its statutory 

obligations. with it~ publicly·hold positions. and with tlbjective. expert assessments.1 See 

Nt~wM»>If!, 90 N.M. at 79S. 568 P.2d at J24J (quotfng M«Ewun. 359 P.2d at 418). 

7. Rather than pointing to the type of preliminary negotiating data at issue in Sanchez. 

it appears that the Department is essentially attempting to use this ca.qe to esrab[fsh a genend 

• 1 Nnthing in this Order should be read to suggest that the Tech law Report contains any 
indication thot d1e: Environment llcparuncnt is not acting in the public's interests or pursuant to 
its statutory authority. 

3 
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principle . • Vee Mcm. in Support ofMtn. at. e.g .• I 2. 27. An aact1f.."Y 5hould not fear rovefation of the 

·objective technical information pmvided hy the expert~~ It has retained, and the Depattment"s 

general ~neema that '"dia$COlinatiQ11 <:OUJd easily fcad to mia:infonnation or false conclusions about 

the (Oepanmenr s) buslnt.."U ... can he readily addressed by the Department explaining to the public 

its ~ns for the choices it makes, thereby deterring the spet.'l.tlation and pmumpdon of improper 

motives that sccn=ey engenders and allowing the public to judge for itself whether the Department 

is actin1 in aecordartce with its statutory obligations. S« ld. at I 2. A• noted by our Supreme Cou1't, 

""&(p)ublic= business i• the public's business •• ., Newaome. 90 N.M. at 795,568 P.2d art241 (intemal 

citations omitted). 

8. Under the Act. the TechLaw Report Is a public document and not merely thOlllht 

processes. 

B. Noa-dieeloswre Ia aot j•atiftecl by .. •nterv1BI•1 publk poleiet." 

1. ·•[A) citizen has a fundamental right tn have aeccss 10 public racords. Thecitizen"s 

rijht to know is the rule and sa:n:cy is the exception. Where there is no contrary statute or 

countavai ling public policy. the right to inspect public reccm:k must be fieely allowed ... New.foN. 

90 N.M. at 797. S68 P.2d at 1243. 

2. The rationale and analyses set forth in paragraphs 4 throuah 7 of subpart A, aa well 

as subpart <.'. of this Order are also pertinent to weighing ·'the benefits to be derived from non· 

di~Josure against th.: hann which may re..'iult if the n:c:ords are not made available." See New.rome. 

90 N.M. at 797. S68 P.:Zd ut I 243. The hnrm that may resuJt &om Mc.:recy is depriving the public 

of the the .. opportunity to determine whether those who have hecn entrusted with the affairs of 

govemment 11re honestly, faithfully and competently performing a heir fUnction as public servants ... 
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Jd. The Ocpattment's fear or inhibiting intra-apncy candor and coofUsing the public does not 

out\leigh the potential harm to the public caused by noodiJN:Iosure in that the Department can 

·explain to the public the way the Rc."purt would be u.ted and iL'I reuuns for its choicea . 

.3. The Tech La\\· RL-port is markedly different liom the type ofinfonnatt01'1 at issue in 

New&Omc. 'There. tlw government had solicited personal inform~tion from individuals tJw was vital 

to the aovemment entity· s empluymrnt procedure. the entity had promisod the individuals that the 

information would remain confidential. and the promise of confidentiality coincided with a 

reasonable public policy juRlifleation. S11e id at 798. 568 P .2d Ill t 244. The Court concluded that 

diwlgina that infonnatft)n would not havv been in tbep.blic inteft!tlt, preaumahly becau• it woo.ld 

jeopardize the puhlic'!t trust ruther thnn promote it. See id Jlere. ft«recy would jeopardize the 

pubUc trust. The Dcpartn1ctn•s general concern about protecting intra-agency candor is not a 

countervailing public policy that outweighs the potential hann from non-disclosure or the benefits 

to be derived frtlm disclosure. C:l: id. at 797. 568 P .2d at I 243. 

C. Exentfve prtviJepls aa e1cept1oa te diltl81urc ander tile Act'• "otllenrlle provided 
by law.. provbfon, but execatl\le pmiJeRe does not jaJtlfy ooadlacl01are of tile 
TeciiLaw Report. 

J • The .. as otherwise provided by law" cxeeption contained in Section 14·2·1.A( 12) did 

not ~. hut nece5sarily encompasses judiclally-rec:ogni7.ed constitutioMI privileges. (f. State 

u rei. AtttJrMy cJenerult.•. l'"ir.vl.ludh·lul Df:rt. Court. 96 N.M. 254, 257.629 P.2d 330.333 ( 1981) 

(indicating that althouv.h .. rnJeitht..or the Rules of Evidence nor other rules nfthis Court provide for 

an cxecutiv~ privileg..,, ... rectll&nitiun of an executive privilege is required by the Constitution of 

2. l~rivilegcs busc..'d on the constitutional separ.ltitm of power.; cannot be l~islatively 

5 
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. eradb\ed. C.'f. F.Niule t~(Rm17f!rtiV. C'ily "(Santa F'f. 2006-NMSC~28., 16-17. 139 N.M. 671, 

677. 137 P.Jd 611. 6J 7: F'irst.!Ucli,·ial DJ.vf. Ct. 96 N.M. at 258. 6l9 P.2d at 334. The Act gives 

no indication that the l..ei!-islatu~ int~ed to requi~ dlsclo~uro of COIUtitutianally privileged 

information. 'I'M r .t!gislatun! ostcn.•ihly included the calehal1 """ception in the Act in order to . 
provide thr exceptions required by uther :wurces oflaw. which include vufJd statutes. regulations. 

constitutional prnvtsiona. and cafle law. 

3. This Court will not interpret tho exec:utlve privlleg.e under IM Aefs "'otherwise 

provided by law exCt.,tion·· any more broadly or narrowly than the privilege has been defmed by 

the appellate courts or thi11 Slate. <~f. Blllllf:lrard, 106 N.M. at n1. 7SO P.2d at 471 (fcnqoing 

opportunily to e~pantively interpret rcco~nized exception}. 

4. While J>efendant has requested access to the Tochl.aw Report pursuant to the Act 

and not through discovery or evidentiary rulos. this Court finds guidance in the Supreme Court's ·" 

executive-privilege: unalysis set forth in F1rst .hiJidal Dl.,·trlt:t ( 'ourt. ( 'ompure Rtmrem. 2006 .. 

NMSC-028. at, 18. ll9 N.M. at 678, 137 P.Jd at 61 R (indicating that nather than finding that the 

Act•s exclusions created c"idttntiary privileges.. the Court was using the Act ··to guide [itj in 

appraisin{l public policy concc:rns bucd on 1qJislation enacted by the rogislaturc punuant to ita 

S. A member of the executive branch of state gnvemment enjoys the right to claim 

executive privilege. hut the righ1 i~ not ~Jute. C:f. First JudiL'Illl Oi.'fl. Omrl. 96 N. M. ar 258,629 

P.2d at 3:44. Moru SJ"Cdtically: 

The mere fact . • . that rh~ executive depanmcnt holds information and claims 
CXt."CUth·c privilege doc~ nut tlf itself render the infom1otiM e..umpt from judiclaJ 
pn:tc:css. Nor do(!' the faCI thnt the privilege i5 of COI"'!ttitutional origin make the 

6 
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6. · ·•J W]ht..'n this privilege comes into confrontation with nther values or interests which 

are also pnl,l«tcd by law. a huluncing nf the protected inte~ts mu:-.1 be undertaken by the courts ... 

Ftrsl.ludlcial Di.~t. ( 'n11r1. 96 N.M. at 2SR. 629 P.2d at 3~4. 

7. The primury rna~ of the Act is to pnwldc: acCC!It; to public M.-ords. See Rum41ro, 

2006-NMSC.028. ut, 18, I 39 N.M. at 677. ll7P.3dat611:ttl'c.'t>rJNewsmne. 90 N.M. at19S.568 

P.:Zd at 1241 (quoting M«F.wcm. 359 P.2d at 418). The Department ~ffinns that pull)O&e. 

indicating that the statute's purpo:ie is ··disclo2lure to the public of the workings of government." 

Mem. In Support of Mtn. ot l. The Supreme C'out1 h• referred to a citizen"~ right to hnvc access 

to public record!' as ••fundamental:· and has said that "1t]hc dti7..en"s right to know is the rule and 

secrecy is the exception:· Newwome. C)() N.M. at 197. 568 J,,::!d at 1243. 

A. Although lhc Environment Depar1me11t is within the executive branch. the 

Department is a legislatively-created entity with 1'-'lisJuth·ely-determined functions~ and the 

Department's executi 'r't: privilege cloim must be balanced with olher interests that are also protected 

by law. See 1{1!1'H!r1.1/{v Rm1tem. 2UU6~NMSC..028, at 'i 16. 139 N.M. at 677. 137 P.3d st6l7~ Finl 

Judicial Di.'fl. ( 'ourf. Q6 N.M.at2.SI. 62Q P.2d at 334: Ntnrwtlntf!, 90 N.M. at 795. S68 P.2d at 1241 

( .. Writings t."'minu into the hands of public ofticcn in Cclnn"'C1inn with their official funcdons 

should generally be accessible to .ncmtxrs of the public so tha1 thl:re will be an opportunity to 

determine whether lh,,sc \\ho have bc..-cn entrusted with the ntl'airs of government arc honestly. 

faithfully and C<'nnpetently pcrtorming lh~ir function as public: scrvanr~··); c.f.' NMSA l978. § 9-7 A~3 

7 
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(1991)(--Thcpurprnrc of the llq1artmcnt ofEn\'ironment Act iN to establiah a llliJllle department to 
I 

administer the fnws and ex'-"n:i~ the functions relating to the c:nvironment formerly adminittered 

and exercised b) the heahh and environment department.")~ NMSA l 978~ § 9· 7 A-4 (200S) (""There 

Is created in the cxc:cutfve branch the 'department of environment·. The deportment shalt be a 

cabinet dcpfll'tl'm..'11t . • .... ). 

Q, t\!'lr;uming that lechLaw should be viewed os nn emf"lloyee of the Department for 

purposes of this analysi.s. this Court halances the gtmera1 intc=rat., of the fA"'P8f'tmcnt and of tho 

public in promc.)ttng inlra-~o\'crnmental candor against Dclendant's interest aa a member of the 

public in usessing whether the Department is actinc in accordance: with its statutory obligations, 

the Defendant"s intereNt in hsving ~onfidence in the Department's use of o111ective. e.xpert findinp. 

and against the policy rcnsons behind the Act as welt u the ~tatutcs creadng the Environment 

Departmellt. C.,'t: l•'lr.vl Judiclu//)1.\'1. Cmm. 96 N.M. at lSI. 629 P.2d ac 334. The mean.s by which ,i 

an agency's l~islutively--diR-"Cted action i~ te111ted is by members of the public having access to 

information thal will enable them to evaluate and challenge that action. Cl NewHomf. 90 N .M. at 

795. 568 P.2d at f24l (quotiny MacEwan. 359 P.2d at 418). The Legislature created the 

Department in "rdc:r tu administer the laws it enacts. the public:·N oca.-ss to th~ type of report at issue 

here i• an intcn."!!l protc:ctt.:d by law. and allowing ac:c:e!Cs to the ~icntitically-based final report 

respects the scpuratitln t'fpowt.'I'S. C.'{. Nr!il.ludldal /Ji.vt. Cmtrt. 96 N.M. at 257-58.629 P.2d •t 

333-34. The Oepurtmcnt points to no information that would·hann the puhlic if disclosed bur only 

tO a general conccm over pnltecting the Dcptlrtment's "business:· 

10. I hi~ t'ourt condudc!Cthnt the balancing tnv~ disclusurcClfthe Ta:hl.aw Report to 

Defendant. ('(. Fir.vl.lrt(lida/ J)/.vt. ( ·,,,.,,% N.M. nt 2S8. 62Q 1'.2d al 334. 

8 
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IT IS TIIEREFORE ORDERP!D that the New Me:'Cicu Envimnmc:nt Department's Motion 

for Summary Jud~ment on the issue uf disclosing the Techr .aw Report ire DENIED. 

IT IS Fl1RTifF.R ORDERii:D that the Dcpartment"s Complaint for l>c:c:laratory Judament 

is DISMISSED AS A MA TTKR Of LAW. 

ENTERF.D this ~~-"'-·-·day ofOctobet. 2008. 

Copies to; 

Tannis L. Pox 
Assistant Ocneral Counsel/ 

Special Assistant Attorney General 
P.O. Box 26110 
Santa Fe. NM 87S02 

DANIEL A. SANCHEZ. Di 'ct Judge 
Division VII 

9 

Nancy 1.. Simmons 
t 20 Oirard sn 
Albuqm.~ue. NM 87106 

Oa\'id K. ThomS(lf) 
Scott t:uqua 
Assistont Attorneys Ocneral 
N.,w Mcxicu Attomey Ocneral·s Office 
P.O. Drawer JS08 
Santa Fe. NM 87504 



UNITED STATES ENVIRONMENTAL PROTECTION AGENC~r 
NATIONAL RISK MANAGEMENT RESEARCH LABORATORY 

GROUND WATER AND ECOSYSTEMS RESTORATION DIVISION 
P.O. Box 1198 Ada,OK 74820 

March 30, 2009 

MEMORANDUM 

OFfiCE Of 
RESEARCH AND DEVE:LOPMENT 

SUBJECT: Los Alamos National Laboratory (LANL), Los Alamos, NM (09RC06-001) 
Well Screen Analysis Report (WSAR), Rev. 2 (LA-UR-07-2852) 
Groundwater Background Investigation Report (GBIR), Rev. 3 (LA-UR-07-2853) 

FROM: Steven D. Acree, Hydrologist 
Applied Research & Technical Support Branch 

Richard T. Wilkin, Ph.D., Environmental Scientist 
Subsurface Remediation Branch 

TO: Richard Mayer 
U.S. EPA, Region 6 

As requested, the referenced documents have been reviewed by the above named staff of the 
National Risk Management Research Laboratory (NRMRL)- Ground Water and Ecosystems 
Restoration Division. Additional review was provided by Dr. Bruce Pivetz of Shaw 
Environmental, Inc. Shaw is an on-site contractor providing technical support services to this 
laboratory. The review focused on the methods and conclusions of the WSAR. The GBIR was 
reviewed in the context of its use in the WSAR. The review and recommendations contained in 
this memorandum represent a technical evaluation of site-specific conditions based on the 
current state ofthe science and are neither policy nor prescriptive guidance. 

As in the review of previous versions ofthese documents (Ford and Acree to Mayer, 2/16/06), 
this review is focused on the evaluation of the effects of drilling additives on the collection of 
representative samples from wells installed under the hydrogeologic characterization program. It 
is noted that factors other than the effects of drilling additives (e.g., screen length, position within the 
hydrostratigraphic section, location with respect to potential contaminant source areas, groundwater 
sampling methods) may have a greater impact on whether groundwater samples are suitable for the 
purpose of early detection of contaminant releases or migration. Such location-specific issues are 
beyond the scope of this review. 

Although the current versions of the documents attempt to address several of the issues raised 
during the previous reviews, there is still a relatively high degree of uncertainty in the results 
reported in the WSAR. For example, additional species indicative of a range of contaminant 
reactivity have been incorporated into the evaluations. However, several potential indica1tors are 
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not routinely measured or available. The uncertainty related to this issue is illustrated by the 
following example. At locations where bentonite additives were used, the WSAR (Section 4.1 t) 
concludes that indicators suitable for directly evaluating the reliability of non-detects ofhighly 
adsorbing radionuclides are not available. Consequently, this section ofthe document concludes 
that it was not possible to evaluate the affected well screen intervals for detections of strongly 
adsorbing radionuclides. The document appears to modify this conclusion in later sections and 
indicates that these non-detect results would be accepted as representative of actual conditions if 
the well passed all other applicable criteria. Regardless of the conclusion stated in Section 4.11, 
the WSAR ultimately determines that some well screens drilled using bentonite, such as well R-
32, screen 1 (Table 4-5) produce reliable samples for highly sorbing constituents such as 
plutonium (Table 6-4). Such assessments appear to be contradictory and are, at best, confusing. 
Given the lack of appropriate indicators, a more conservative and defensible approach would 
appear to be the one advocated in Section 4.11 rather than the approach ultimately used. Many 
similar issues contribute to the uncertainty inherent in the screening results. 

In general, the criteria used to evaluate wells in the WSAR are complex and may ultimately 
prove to be unreliable. The most significant concerns noted in review of the current versions of 
the WSAR and GBIR are related to three areas: 

• The results of the WSAR and related assessments have not been tully validated using 
site-specific data from laboratory and field studies. 

• The criteria rely heavily on "background" data obtained from long-screened production 
wells and springs that do not necessarily represent water quality upgradient of the 
hydrogeologic characterization monitoring wells. 

• The reliability of criteria used to evaluate the representativeness of groundwater samples 
from well screens following transformations of residual organic drilling additives and the 
return of groundwater samples to oxidized conditions is uncertain due to a lack of direct 
assessments of the site-specific mineralogical transformations and the reliance on 
groundwater sampling data. 

Each of these issues increases the uncertainty in the conclusions of the WSAR and is discussed 
in detail below. 

Validation of the Screening Results 

As noted by the National Research Council (2007: National Research Council, Plans and 
Practices for Groundwater Protection at the Los Alamos National Laboratory, Final Report), 
evidence regarding the conditions surrounding the monitoring well screens is indirect. 
Additional laboratory and field investigations to better determine the nature and evolution of the 
interactions between the drilling, well construction, and aquifer materials; quantify sorption 
parameters; and to demonstrate the accuracy of the screening results presented in the WSAR are 
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recommended to validate the results. Without such validation, assessments of the impacts on the 
representativeness of groundwater samples should be considered to be ofuncertain quality. 

Uncertain Background Conditions 

The WSAR criteria rely heavily on comparisons between data obtained from the impacted well 
screens and data reported in the GBIR. The data used to characterize "background" conditions is 
sparse, derived mainly from sources representing mixtures of water that are significantly 
different from the samples obtained from the hydrogeologic characterization wells, and are 
representative of significantly different flow paths and residence times within the aquifer. Actual 
background values at the locations of the individual characterization well screens may be 
significantly different from the proposed values. 

As noted many times in the GBIR, water chemistry is determined by the lithologies of aquifer 
materials through which the water migrates and the residence time. Data from springs near the 
Rio Grande and the long-screened production wells does not necessarily represent the flowpaths 
monitored by the individual short-screened characterization wells. The GBIR recognizes this 
limitation. However, it indicates that the appropriate data (i.e, data from similarly screened wells 
immediately upgradient of the regulated units) may never be available. This approach introduces 
unavoidable uncertainty in evaluations of screens with residual effects because it does not allow 
for spatially distinctive geochemical zones or variability in groundwater chemistry in different 
aquifer lithologies. 

It is quite possible that constituent concentrations observed in unimpacted monitoring wells may 
be significantly different from the data provided in the GBJR. For example, it appears the well 
R-35B was recently installed near the top of the regional aquifer without the use of harmful 
drilling additives within the screened interval. Concentrations of zinc measured in filtered 
groundwater samples have varied from approximately 40 ug/1 to 60 ug/1. This range is above the 
maximum value of approximately 32 ug/1 reported in Table 4.2-3 of the GBIR and is at or above 
the maximum value reported in Table 4-3a of the WSAR. This example illustrates the 
uncertainty inherent in using "background" data obtained from sources that are not constructed 
to monitor the same flowpaths as the monitoring wells in question. 

It is also noted that the current evaluation methods may not fully identity conditions 
representative of the unimpacted regional aquifer. Footnote Kin Table E2 indicates that although 
screens 6, 7, and 8 of well R-25 had a perfect score in the evaluation, the screens may still be 
impacted by water from perched zones above the regional water table. 

Continuing Impacts to Aquifer Materials after Return to Oxidizing Conditions 

The geochemical analysis appears to rely heavily on a determination of the overall redox status 
of groundwater as inferred from water quality parameters, such as dissolved oxygen, oxidized 
forms of nitrogen (nitrate) and sulfur (sulfate), low dissolved concentrations of iron and 
manganese, and detection of contaminants in oxidized forms. Part of the analysis includes an 
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evaluation of potential solid-phase processes (modification of surface-active minerals, changes to 
carbonate mineral stability) based upon the groundwater chemistry. Modification of in situ 
redox conditions is clearly an important aspect of the problem being dealt with here. As pointed 
out, the organic drilling fluids provide a source of carbon for native microbial populations in the 
aquifer. These organisms can have long-term impacts on water chemistry and aquifer 
mineralogy in the vicinity of the well screen. In general, anaerobic conditions resulting from the 
respiration of microbes shift the types of minerals and contaminant-reactivity of mineral surfaces 
that may be in equilibrium or near equilibrium with the specific water chemistry. 

Using criteria established in this report, an undesirable component of uncertainty will persist 
regarding screen impacts because it is not possible to understand all possible mineral­
contaminant interactions solely by evaluating water chemistry. As an example, consider a well 
that shows redox-status evolution from iron-reducing conditions, linked to residual drilling 
fluids, to oxidizing conditions comparable to the targeted background conditions. In this case, 
the geochemical criteria would suggest that water chemistry has achieved or is approaching pre­
drilling conditions and, furthermore, that contaminant species can be monitored accordingly for 
their presence or absence. During the evolution of this system, when native microbes supported 
mobilization of ferrous iron, it is possible that reactive Fe(U}-bearing minerals formed in the 
available pore spaces adjacent to the well screen. As portrayed in the conceptual model 
presented in the WSAR (e.g., Figure 4-9), possible phases include ferrous carbonate, ferrous 
sulfide (in sulfate-reducing compartments or micro-environments), but also could include green 
rust minerals, ferrous hydroxycarbonate, and magnetite. These Fe(ll)-bearing phases are all 
known to interact with and possibly sequester potential contaminants of concern (i.e., nickel, 
cadmium, cobalt, arsenic, zinc, americium, technetium, chromium, uranium). In this scenario, as 
organic carbon is consumed and levels of dissolved oxygen begin to increase, these previously 
formed Fe(II)-bearing minerals would be anticipated to undergo oxidative transformation to 
hydrous ferric oxide or iron oxyhydroxides. It might be further anticipated that these newly 
formed Fe(II!)-bearing phases would be very fine-grained and highly sorbent, again with the 
ability to sequester contaminant species of concern. So along with the shift to oxidizing 
conditions~ as indicated in water chemistry parameters, comes an anticipated shift in reactive iron 
mineralogy. Based on the criteria proposed, it is not possible to clearly assess: i) how long 
reduced, Fe(II)-bearing minerals might persist, and ii) what type of mineral phase or assemblage 
would result as a consequence of the return to more oxidizing conditions. 

The critical point is that the nature of the reactive iron mineralogy cannot be assessed by 
examining water chemistry alone. In order to have a sense of the reactive nature of the aquifer 
solids, other testing would be required. At some point, it would be expected that any reactive 
minerals present in the system may become saturated or modified to the extent that they would 
no longer influence water chemistry in regions adjacent to the well screen. However, there are 
no compelling lines of evidence provided in the report that would indicate when this desired 
point is ultimately reached. 
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Recommendations to Reduce Uncertainty 

Due to uncertainties in the mineralogical alterations induced by the drilling additives, uncertainty 
in the utility of aqueous chemistry assessments for the determination of whether samples are 
fully representative of aquifer conditions, and the lack of appropriate data for the assessment of 
water quality immediately upgradient of the impacted characterization wells, it is recommended 
that additional laboratory/field studies be designed to reduce uncertainty and validate the results 
ofthe WSAR. In this regard, the following studies may significantly improve the understanding 
of the site-specific impacts of the drilling additives and the potential time frames over which the 
impacts may be expected to continue. 

I. Upgradient Well Installations. Install wells immediately upgradient ofthe regulated 
units of most concern, screening intervals equivalent to those of monitoring wells located 
downgradient of the regulated units. If such welfs were installed without the use of harmful 
drilling additives in the screened zone, the data should be useful in better defining pre-drilling 
conditions within the particular hydrostratigraphic units of interest. The data would also provide 
insight into the representativeness of the "background" ranges used in the WSAR. 

2. Laboratory Investigations. Laboratory studies could be performed to more fully 
understand impacts of the drilling additives on the evolution of redox conditions and secondary 
mineral formation. Subsequently, impacted materials tr·om the studies could be subjected to 
redox conditions representative of the unimpacted aquifer allowing investigation of the evolution 
of mineral phases. Aquifer materials obtained during these studies could be used to quantify 
interactions with contaminants of concern. The results could be used as a baseline to understand 
the geochemical behavior of subsurface materials and validate conceptual models tbr the 
transformations that are occurring as well as aid in the validation of the criteria proposed in the 
WSAR. It is noted that similar studies were recommended by the National Research Council 
(2007: National Research Council, Plans and Practices for Groundwater Protection at the Los 
Alamos National Laboratory, Final Report}. Laboratory studies could also be performed to 
quantity sorption of the inorganic constituents of concern onto the materials used during welJ 
construction at LANL. 

3. Field Studies. Ultimately, lines of evidence from field studies will be needed to reduce 
uncertainty in the validation of criteria used in the WSAR. Useful lines of evidence would 
include: characterization of aquifer solids obtained from impacted wells, evaluation of the effects 
ofwell purging prior to sampling of impacted wells, and push-pull tests to directly examine 
sorption properties at impacted wells. A primary line of evidence would also be the installation 
of new well(s) drilled without the use of additives in the screened zone near impacted well(s}. A 
comparison of water quality data from the two wells would provide direct evidence ofthe degree 
of impact and the effects on water quality. Such installations could be performed near regulatory 
units of greatest concern to maximize the benefits of the data. 
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If you have any questions concerning this review, please do not hesitate to call us (Acree: 580-
436-8609; Wilkin: 580-436-8874) at your convenience. We look forward to future interactions 
with you concerning this and other sites. 

cc: Mike Fitzpatrick (5303W) 
Vince Malott, Region 6 
Terry Burton, Region 6 
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UNITED STATES ENVIROHMEN"l'AL PRO'l'BCTION AGENCY 
NATIONAL RISK MANAGEMENT RESEARCH LABORATORY 

GROUND WATER AND ECOSYSTEMS RESTORATION DIVISION 
P.O . Box 1198 Ada,OK 74820 

February 16, 2006 

MEMORANDUM 

OFFICE OF 
RESEARCH AND DEVELOPMENT 

SUBJECT: Los Alamos National Laboratory, Los Alamos, NM (05RC06-001) 
Well Screen Analysis Report (LA-UR-05-8615) 

FROM: Robert For~ Ph.D., Environmental Scientist 
Subsurface Remediation Branch 

Steven D. Acree, Hydrologist 
Applied Research & Technical Support Branch 

TO: Richard Mayer 
U.S. EPA, Region 6 

As requested, the referenced document has been reviewed by the above named 
staff of the National Risk Management Research Laboratory (NRMRL) - Ground Water 
and Ecosystems Restoration Division. The review and recommendations contained in 
this memorandum represent a technical evaluation of site·specific conditions based on the 
current state of the science and are neither policy nor prescriptive guidance. In general, 
the criteria used to evaluate the representativeness of ground-water samples from well 
screens installed under the hydrogeologic characterization program still fail to consider 
impacts that may be present following biodegradation of residual organic drilling 
additives and the return of oxidizing conditions. This issue and other concerns regarding 
the evaluation criteria proposed by LANL are discussed in detail below. 

1. Tier l.l sereeaing aaalysis for impads fro• orpaic drillin& additives 
focused on assessiD& removal of orga•k co•poultds and the return of 
oxidizing conditions. 

The current focus of the screening process for assessing impact of organic drilJing 
fluids is directed towards detennining the persistence of the organic additives and 
reducing conditions resulting from biodegradation of these compounds. While this is an 
important objective for the screening analysis, it should not be the sole objective. 
SpecificaUy, this analysis approach does not address the potential impact of changes to 
aquifer mineralogy adjacent to the well screen. The changes in aquifer mineralogy 
resulting from iron- and sulfate-reducing conditions established by biodegradation of 



.· 
2 

organic drilling additives can significantly alter the sorption characteristics for reactive 
site contaminWl.ts. The changes in aquifer sorption properties and, therefore, reactive 
contaminant movement to impacted well screens will not be adequately reflected by the 
LANL criteria. It is recommended that this potential impact be evaluated through 
expansion of the current approach. One possible tool that could be used is expansion of 
the list of input parameters employed in the principal component analysis (PCA) (Section 
5 of the Well Screen Analysis Report) to capture a more representative range of sorption 
reactivity for site contaminants. as discussed below. 

l. Issues concerning the use of multivariate statistical aualysls as a screening 
tool to assess the return of ground-water chemistry to pre-drllliag conditions 
for weD ~ereeos i•pactecl by residaal drilliDg fluids. 

The application of multivariate statistical analysis provides a very useful tool to 
screen comparability of water chemistry data obtained from characterization wells and 
from appropriate background locations. However, it needs to be recognized that the 
ability of this tool to evaluate potential impacts of residual drilling fluids is predicated on 
the use of a suite of input parameters that captures all potential impacts. In this regard, 
the current choice of input parameters appears to be sufficiently comprehensive to 
capture comparative patterns in components that may be leached from residual drilling 
fluids as well as the persistence of reducing conditions resulting from biodegradation of 
organic drilling fluids. However, the input parameters do not sufficiently represent the 
range of sorption characteristics associated with potential contaminants of concern. 
Thus, the analysis fails to capture the potential impact of changes in aquifer mineralogy 
that may alter the transport characteristics of potential contaminants of concern adjacent 
to impacted well screens. 

This limitation may be addressed through expansion of the list of input parameters 
that are implemented in the principal component analysis (PCA). Based on evaluation of 
data presented in the Groundwater Background Investigation Report (LANL, 2005), there 
are several analytes that could be added to this list to provide more comprehensive 
coverage of contaminant reactivity. These candidate analytes include: europium, 
thorium, and uraniwn. These analytes provide more comprehensive coverage of sorption 
affinity for site contaminants (e.g., Bradbury and Baeyens, 2005). Of these three 
analytes, insufficient or no data currently exist to include europium and thorium into the 
PCA. It is recommended that consideration be given to the routine inclusion of these 
analytes for ground-water trace element analyses. Based on analysis of existing ground­
water data, it is unclear why uranium was not included in the list of 'metals/trace 
elements' considered for statistical analysis. Uranium meets the criterion of having less 
than 50% nondetects for alluvial, intermediate, and regional ground-water samples 
collected thus far. In addition, while vanadium was included in the Jist of 'metals/trace 
elements' input into the PCA, no infonnation is provided to explain why this trace 
element was not listed in the principal components identified in Table 5-l. 
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3. Issues concerning the use of only tke most recent analytical data in the tiered 
analysis. 

1be well screen assessment only utilizes data from the most recent sampling 
ro\Blds. This approach is appropriate for determining whether oxidizing conditions have 
been restored but, as noted above, may not be a good indicator of the representativeness 
of the sample for reactive constituents that may sorb to the minerals formed when 
reducing conditions were present. For wells that passed the Tier 2.2 evaluation, it is 
recommended that this assessment also be applied to data obtained soon after well 
installation to detennine whether previous geochemical conditions may have resulted in 
continuing sorption of contaminants. 

There is an additional concern regarding the use of only the three most recent 
measurements in these assessments without examination of trends that may be present. 
As noted on page 23 ofthe Well Screen Analysis Report, well R-16 Screen 3 passed the 
test criteria but exhibited a declining sulfate trend that clearly indicated continuing 
impact. Examination of trends provides another line of evidence regarding the condition 
of impacted well screens and should be formally included in these evaluations. 

4. Issues regarding the strong reliance o• uncertai• background co•dltions. 

The LANL criteria rely heavily on comparisons between data obtained from the 
potentially impacted well screens and data obtained from the Groundwater Background 
Investigation Report {LANL, 2005). The data used to characterize background 
conditions appear to be sparse, derived from sources representing mixtures of water that 
are significantly different from the samples obtained from the hydrogeologic 
characterization wells, and are representative of significantly different flow paths within 
the aquifer. Actual background values at the locations of the individual characterization 
well screens may be significantly different from the proposed values. Therefore, the 
strong reliance on these uncertain background conditions for the evaluation of the 
impacts of residual drilling additives increases the uncertainty in these assessments. 

5. Inclusion of analogs tbat represent tbe full range of contaminant reactivity. 

Where applicable. comparison of chemistry data for suspected well screens 
impacted by bentonite and/or organic polymers to background concentrations should 
include constituents that represent the full range of reactivity for potential site 
contaminants of concern. Examples of inorganic constituents that may be anticipated in 
background ground-water samples that represent a useful range of sorption reactivity 
(and mechanism) with respect to potential site contaminants of concern include zinc (Zn), 
strontium (Sr), molybdenum (Mo), cesium (Cs), barium (Ba), europium (Eu}, thorium 
(Th), and uranium (U). The current criteria are structured to make use of comparisons 
between background values and data obtained from characterization wells for some but 
not all of these constituents. It is recommended that the utility of the constituents not 
currently used in the well assessment criteria be considered. 
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6. Issues related to sample ooUection aad preservation. 

Both approaches (the tiered analysis and the principal component analysis) used 
to evaluate the recovery of well screens to pre-drilling conditions are predicated on the 
accuracy of field and/or laboratory measurements. The overall accuracy of these 
measurements relative to representing the water chemistry adjacent to the sample well 
screen is dependent on two primary factors: 

1) the accuracy of instrumental perfonnance relative to quantitation of a given 
analyte, and 

2) the reliability of sample collection and preservation methods to prevent alteration 
of the chemical conditions of collected ground-water samples. 

Validation of achieving the first factor is insufficient to insure that the second factor has 
been appropriately addressed. Failure to address both factors can ultimately result in 
water chemistry data that are not representative of the aquifer conditions adjacent to the 
well screen. 

As stated on pg. 4 of the Well Screen Analysis Report, field data 'are not 
cUJTently subjected to the same level of qualification, beyond verification of instrument 
calibrations and checks.' This statement is made relative to the level of qualification 
applied to assessment of laboratory data reliability. This is an important consideration 
given the stated assumption (Section 3.0, pg. 8) that 'field-based measurements ... provide 
reliable qualitative indicators for the presence of sulfate-reducing conditions ... '. For the 
purpose of this review, it is assumed that field data presented in Table C-4 were derived 
from instruments that passed verification of instnnnent calibrations and checks. 
However, there appear to be significant inconsistencies in the reported field data that 
bring into question the adequacy of methods employed for water sample collection and 
preservation to insure that changes in water chemistry have not occurred prior to 
laboratory analyses. In particular, reported values for ORP, dissolved oxygen, and total 
sulfide (or combinations thereof) at some well locations conflict with general patterns 
observed for oxidized or reduced ground water. Two example screen intervals that 
illustrate this situation are provided in Table 1. 

These two examples may provide 'worst case' situations relative to other screened 
intervals. However, they are not isolated situations. Data from many of the well screens 
appear to be inconsistent or suspect The concern is not simply that a given screen was 
appropriately identified to have 'failed' or 'passed' a specified tier criterion. Rather, 
these data comparisons raise serious concerns relative to the accuracy of the field data for 
use in the screening process (even in a qualified sense) and, more importantly, the degree 
to which laboratory measurements were made on water samples that were no longer 
representative of the condition that existed within the aquifer adjacent to the well screen. 
This latter concern would impact the reliability of both the tiered analysis and the 
multivariate statistical analysis performed by LANL. 
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Table 1. Comparison of measured ORP, dissolved oxygen, and total sulfide for ground-water 
samples collected from two screened intervals. Red shading indicates measurements for a given 
sampling date that are in conflict, while green shading indicates measurements which appear to 
be internally consistent. Data were obtained from Table C-4 of the Well Screen Analysis Report. 

7. Use of dissolved zine as the sole anal01 for evalnations in LANL criterion 
2.1-le. 

It is important to identifY analytes that are transported less conservatively than the 
contaminants of concern. Dissolved zinc is proposed for screening the condition of wens 
impacted by bentonite relative to the possible loss of cesium-137, cobalt-60, europium isotopes, 
and neodymium-147 onto residual bentonite solids adjacent to the impacted well screen (LANL 
criterion 2.1-2c ). One significant limitation to this approach is that zinc has not been universally 
detected in site ground water. LANL (200S) reports non-detectable zinc in about 56% of the 
samples evaluated. Thus, non-detectable zinc at a given well screen could indicate either 
sorption onto residual bentonite or the lack of this constituent at measurable concentration in the 
native ground water at the interval sampled by tbe well screen. In addition, there are some 
published ion exchange selectivity series that indicate cobalt partitions more strongly than zinc to 
clay minerals (including bentonite). Thus, detection of zinc would not preclude loss of cobaltoo60 
on residual bentonite. LANL criterion 2.1-2 should be re-evaluated in an effort to identify a 
more reliable replacement or supplemental candidate to zinc. Barium presents a potential 
alternative/additional candidate (99% detect in area ground water), although it is unclear how 
prevalent this metal may be as a site contaminant of concern. 

8. lnelusion of teeltaetiam-99. 

It is noted that technetium-99 is not mentioned in Table 4~8. It appears that this potential 
contaminant should be included. As noted in Table 4-7, samples for technetium-99 obtained 
from screens impacted by reducing conditions may not be representative of pre-driUing 
conditions. 
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9. Criteria validatioa. 

Due to uncertainties in the utility of aqueous chemistry assessments for the determination 
of whether samples are fully representative of aquifer conditions, it is recommended that 
laboratory and field studies be designed to validate these or similar criteria. 

If you have any questions concerning this review, please do not hesitate to call us (Acree: 
580-436-8609; Ford: 580-436-8872) at your convenience. We look forward to future interactions 
with you concerning this and other sites. 

cc: Mike Fitzpatrick (5303W) 
Rafael Gonzalez (5204G) 
Vince Malott, Region 6 
Terry Burton, Region 6 
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Sampling and Analysis Plan for Purging of Westbay Wells 
Draft 12.0'.1.09 

The New Mexico Environment Department (NMED) plans to collect groundwater 
samples from three multi·screened Westbay wells at Los Alamos National Laboratory 
(LANL). Pumping and sampling of the Westbay wells CdV·37·2 (screen 3), R·5 (screens 
2 & 4), and R·26 (screen I) will be conducted by Besst, Inc. (Besst). LANL will contract 
and oversee the pumping operations. Besst will utilize their Hydrobooster 
purging/pumping and sampling device. The Hydrobooster is capable of pumping and 
purging groundwater from a specified screen without the removal of the Westbay 
sampling system, hence, no mixing occurs between screens. 

Beginning in 1998 and as part of the LA NL groundwater characterization program, 15 
regional wells and one intermediate aquifer well were installed and equipped with 
Westbay multiport·sampling systems. Samples from these wells are collected without 
prior purging. Subsequent water-quality data collected from these wells suggested that 
many of these wells were not providing representative samples, and that some type of 
assessment and corrective action were warranted. It was concluded that residual drilling 
fluids present within the sampling area (screen, filter pack, and tormation) were the cause 
of the poor sample quality. Recently, several regional wells have been rehabilitated 
whereby the Westbay systems were removed and replaced with submersible pumps. In 
2007, LANL published the Well Screen Analysis Report (hereafter, the Report). The 
purpose of the report was to present findings speci fie to the capability of well screens to 
produce representative water·quality results. The criteria for rating each screen were 
based on geochemical comparisons. The Report was reviewed and commented on by 
several organizations including NMED's Hazardous Waste Bureau, EPA, and Concerned 
Citizens for Nuclear Safety. For further details concerning the Report, see: LANL, Well 
Screen Analysis Report, Revision 2, LA-UR-07-2852. 

A simple approach to determine with near 100% confidence whether the water being 
sampled from the Westbay systems is representative is to pump and analyze samples 
collected from the Westbay screens. This simple approach was conducted in 2003 when 
Westbay well R-16 was pumped using Bessl 's Hydrobooster for several hours. Field data 
and hydrochemical data indicate that the groundwater being pumped was not 
representative of the formation and was impacted by drilling fluids. 

Besst will purge each of the tour screens tor approximately one week. The estimated 
range of flow rate is 0.1 to 0.3 gpm. The pumping will provide approximately 1400 
gallons of total purge volume at each screen. Nine samples for fixed-laboratory analyses 
for trace metals AI, As, Fe, Li, Sr, and Zn and carbonate/bicarbonate alkalinity will be 
collected from each screen with sample collection times being dependent on the flow rate 
and total cumulative volume purged. These constituents were selected based on their 
reaction sensitivity within changing redox conditions. The field parameters temperature, 
specific conductance, pH, dissolved oxygen, turbidity, and oxidation-reduction potential 
and real-time analyses for sulfate, nitrate, ferrous iron and total iron will be collected and 
performed, respectively, throughout the pumping event. 



Line 
Item 

210 

201 

221 

531 

The following table identifies the proposed analytes to be measured for this project, 
analytical methods, detection limits, individual costs, and total cost. 

Number 
of 

Water Analytical Method Short Description Rl. Cost Per Sample Samples 

Individual Metals AI, As, and 
Filtered 6020 ICP/MS Zn 2ugll. $65 36 

Individual Metals Fe, U and 10-50 
Filtered 60108/7000 Sr ug/L $49 36 

Acid Digestion for Total 
NA 3005/301 0/3050 Metals NA $15 36 

Alk + Carbonate & 
Filtered 310.1 Bicarbonate Varies $15 20 

Total Analytical Project 
Cost: 

Total 

Cost 

$2,340 

$1,764 

$540 

$300 

$4,944 



Sampling and Analysis Plan for CLEANUP VERIFICATION offormer Radioactive Waste 
Water Treatment Plant drainage in North Fork Acid Canyon, TA-45, PRS 1-002 

DOE OB will independently collect fifteen soil/sediment samples in North Fork Acid Canyon 
from within the effluent drainage ofthe site formerly known as the TA-45 Radioactive Waste 
Water Treatment Plant (PRS 1-002). Results from this sampling effort are intended to verify a 
cleanup effort conducted by LANL in 2001 where a significant amount of hot spot soil and 
sediment was removed after being characterized as such according to measured activities of 
Pu239/240. In 2001, LANLIDOE, NMED and EPA agreed to an average cleanup level of 280 
pCi/g tor Pu239/240. Following the remediation activities, LANL's final cleanup report 
concluded that this goal was met based on a thorough round of verification sampling results. The 
drainage was then physically restored along with the installation of jute mat erosion control 
measures in several areas. Since 2001, seasonal storm water flows have scoured the channel and 
banks of the drainage as well as washed away most of the jute matting. The focus of the 
Bureau's verification will be to test whether remaining soil and sediment in the drainage still 
meets the original average cleanup level of 280 pCi/g for Pu239/240. Samples will also be 
collected for TAL metals and total Uranium since high levels were also measured in the in the 
drainage prior to the 200 I cleanup. The sample locations will be jointly identified by DOE OB 
with input from LANL and several local citizen groups to include certain geomorphic units from 
post laboratory operations (> 1945). Post laboratory geomorphic units were identified by Reneau 
et al (1999) in-part: by their stratigraphic position above the current channel bottom (now at 
bedrock in most of this drainage), and by their incorporation of visible debris, such as a 55 gallon 
drum and 1950's era tires. Since much of the original material meeting these descriptions was 
removed in 200 I, Bureau staff will use LANL' s original site maps to select several sample 
locations in areas where the highest alpha activity was recorded prior to cleanup. Because this 
area is highly accessible by the public (a park), our strategy is to concentrate sampling efforts on 
the middle reach of this drainage before it merges with Acid Canyon (a length of approximately 
800 feet). 

The results from the sampling effort will be used for the following purposes: 

(1) to test whether remaining soil and sediment in the drainage still meets the original average 
cleanup level of280 pCi/g for Pu239/240 

(2) to provide confirmation to DOE, LANL, and the public that the 2001 remediation of the site 
performed by LANL, now a Los Alamos County park, remains effective in 2010 

TA-45 is located in the Los Alamos Town site northeast of the intersection of Canyon Road and 
Central A venue, adjacent to Acid Canyon. The property was first used as an industrial waste 
discharge area and it subsequently served as LANL's first radioactive liquid waste treatment 
facility. Untreated and treated effluent was released from the facility between 1944 and 1964. 
The facility included a vehicle decontamination area, a sewage lift station and a transformer 
station. The site was decommissioned and all of the buildings were removed except the sewage 
lift station. The County of Los Alamos now owns the site. 

LANL has performed extensive sampling (mesa top and canyon bottom) at former TA-45 and 

TA-45SAP 1214/2009 



vicinity as part ofthe Formerly Utilized MED/AEC Sites Remedial Action Program (FUSRAP) 
and as part of an RFI for PRSs in T A -45. Samples were analyzed for radionuclides, TAL metals, 
VOCs, SVOCs, and HE. 

DOE OB will use various soil coring methods to collect fifteen (15) sediment/soil samples from 
selected locations within the old TA-45 effluent drainage that empties into Acid Canyon for 
analysis of RCRA metals, total uranium and plutonium-239/240. Two samples from a pre­
determined location will be a QA/QC check analyzed for all parameters (duplicate samples). All 
plutonium-239/240 results will be averaged to test whether remaining soil and sediment in the 
drainage still meets the original target cleanup level of 280 pCilg (an average). All sampling 
results will be evaluated and provided in a final report. 

Total estimated cost for laboratory analytical work is $5,475.00 (Table 1), including two QA/QC 
samples. Four DOE OB staff members will spend approximately 16 hours at the site. 

Site workers must have 40-hour hazardous waste operations and Rad Worker 2 training. Access 
will be by hiking down into the drainage channel from the Los Alamos pool parking lot. 

Table I 
Line Item Matrix Analytical Short RL Cost Per Number Total 

Method Description Sample of Cost 
Samples 

203 soil ICP/MS; TAL List Metals SeeTable2 $205 15 $3,075.00 
combined plus Total U below 
6010/6020 
methods 

221 soil Acid digestion N/A $15 15 $225.00 
for total metals 
(GFAA) 

311 soil HASLJOO, Isotopic 0.1 pCi/L $145 15 $2,175.00 
Eichrom Plutomum 

(Pu-2391240, Pu-
238) 

Totals $5,475.00 
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Table 2 - METALS (MDUMDA for solid) 
Une 
Item# ug/Kg 200· Method· 
204 60108 TAL Metals List ALUMINUM 786 

ANTIMONY 583 ug/Kg 

ARSENIC 205 ugiKg 

BARIUM 8.91 ugiKg 

BERYLLIUM 12.9 ugiKg 

CADMIUM 16.1 ug/Kg 

CALCIUM 822 ug/Kg 

CHROMIUM 29.8 ugiKg 

COBALT 57.4 ug/Kg 

COPPER 48.7 ug/Kg 

IRON 586 ug/Kg 

LEAD 63.3 ug/Kg 

MAGNESIUM 727 ugiKg 

MANGANESE 16.1 ug/Kg 

MERCURY 0.202 ug/Kg 

NICKEL 45.7 ug/Kg 

POTASSIUM 7310 ug/Kg 

SELENIUM 336 ug/Kg 

SILVER 75.6 U9i_Kg 

SODIUM 3790 ug/Kg 

THALLIUM 314 ugiKg 

VANADIUM 36.3 ug/Kg 

ZINC 87.4 ug/Kg 

TA-45SAP 3 12/4/2009 



Sampling and Analysis Plan for Oxalate in LANL Groundwater Monitoring 
Network 

The New Mexico Environment Department (NMED) DOE Oversight Bureau 
plans to collect groundwater samples of inorganic oxalate from the Los Alamos National 
Lab (LANL) groundwater monitoring network. This project will help in evaluating the 
potential impact of drilling fluid additives on the ability for monitoring wells to provide 
representative data. The expected cost for analysis will be approximately $I 0,000.00 

Three separate aquifer regions have been identified in the complex geologic 
environment of the Pajarito Plateau. The aquifer regions consist of alluvial saturation in 
canyon bottoms, intermediate perched saturation below alluvial systems and regional 
saturation below the entire plateau. LANL has installed an extensive groundwater 
monitoring network in order to accurately characterize the impact historic contaminants 
have had on the groundwater system. Drilling fluid additives, such as QUIK-FOAM, 
were used when drilling intermediate and regional wells to ensure effective and timely 
construction of wells. Well development is supposed to remove any residual drilling 
fluid additives and ensure monitoring wells provide reliable and representative samples 
of groundwater. 

In 2007 LANL investigated the potential impact of drilling fluids on the ability of 
regional and intermediate wells to provide reliable and representative water data. It was 
found that an appreciable fraction of wells showed some potential impact from drilling 
fluid additives. Oxalate is an analyte not present in LANL's suite that is linked 
exclusively with drilling fluid additives and will elucidate the amount of impact a well 
has from poor well development. 

Thirty three oxalate samples will be collected from a combination of background 
sites and potentially impacted wells. The background samples will provide a baseline for 
natural oxalate that will highlight the increased concentrations associated with drilling 
fluid additive impact. Samples will be collected in the Sierra de Los Valles where much 
of the water recharging the regional aquifer in the Pajarito Plateau originates. Samples 
will also be collected from intermediate and regional wells free of and suspected of 
having legacy contamination. Analysis of oxalate will be perfonned by ALS Laboratory 
Group in Fort Collins, CO. They will be able to provide detection limits of 1 ppb. 

Line Item Analyte Water Cost/Sample #of Samples Total Cost 

568 Inorganic NF/NA $300 33 $9,900 
Oxalate 



Sampling and Analysis Plan for Oxyanions in LANL Groundwater 

The New Mexico Environment Department (NMED), DOE Oversight Bureau 
plans to sample a suite of oxyanions (bromate, chlorate, chlorite, iodate) from the 
groundwater monitoring network at Los Alamos National Labs (LANL). This Analytes 
from this project will serve as both an early warning for contaminant movement and help 
characterize the Pajarito Plateau. 

Bromate, chlorate, chlorite and iodate function as conservative tracers. This 
means that under the conditions expected in the Pajarito Plateau aquifer system they react 
very little with their environment. Thus as constituents of contaminant plumes with little 
retardation they will be amongst the first chemical species to indicate the approach of a 
plume. 

NMED OB will sample 16 stations throughout the Pajarito Plateau focusing on 
canyon systems. The analysis will be pertonned by ALS Laboratory Group and the 
analytical method will be LCIMS/MS. Each sample will cost -$300 with an expected 
project cost of $5,000. Field water-quality parameters, such as pH, specific conductance, 
dissolved oxygen and ORP, will be collected. All meters will be calibrated and checked 
with reference standards prior to sampling. 

Line Item Analyte Water Cost/Sample #of Samples Total Cost 

567 Oxyanions F/EDA $300 16 $4,800 

---m 



Sampling and Analysis Plan for LANL Watershed Storm Water 

The New Mexico Environment Department, DOE Oversight Bureau collected surface 
water samples from the Los Alamos Canyon watershed during the 2009 summer months 
to identify potential off site LANL impacts. This project will supplement current efforts 
by NMED, LANL, and Santa Fe and Albuquerque administrations to evaluate water 
quality in the Rio Grande. Potential analytical cost for this project would be 
$30,020.00. 

The Los Alamos National Laboratory is located on the Pajarito Plateau and previous 
storm water monitoring has identified LANL legacy contaminant transport to the Rio 
Grande. New Santa Fe and Albuquerque community water supply systems are being 
developed on the Rio Grande. Albuquerque has recently completed a water diversion 
structure, and Santa Fe is currently constructing a water diversion structure along the Rio 
Grande. Proposed cost of the Santa Fe community water project is 280 million dollars 
plus. New regulatory criteria are also being proposed by New Mexico for some 
radioactive elements (americium-241, cesium-137, plutonium-239/340, and strontium-
90). 

Since the Cerro Grande fire in 2000, stormwater monitoring at Los Alamos has identified 
radionuclide, metals, dioxins and furans, and PCB constituents transported to the Rio 
Grande, specifically from the Los Alamos watershed. The ephemeral Los Alamos 
watershed empties into the Rio Grande three miles above the Santa Fe city water 
diversion. Since these observations have been made; the city administrations, LANL, 
and state agencies have been working cooperatively to protect the Rio Grande water 
resource. 

Twenty two samples have been collected and are prepared for submittal to ALS 
Laboratory Group, a commercial analytical laboratory. Automated ISCO samplers 
collected 16 samples over the summer from three stations in the Los Alamos Canyon 
watershed during three storm events; eight samples from two locations E050 (Los 
Alamos Canyon above the confluence with Pueblo Canyon), and E059 (Pueblo Canyon 
above the wetlands expanded by a new wastewater treatment plant) during a July 6 storm 
event; four samples from E059 during a July 5 storm event; and four samples from E II 0 
(Los Alamos Canyon above the Rio Grande) during a October 13 storm event. The 
automated samplers also collected six samples from 3 stations on the Rio Grande, Lyden, 
Buckman Landing, and at the Otowi Bride above the Los Alamos confluence, from two 
storm events (September 2 and October I 3. 

These samples in conjunction with stormwater samples collected from a regional Rio 
Grande study will be used to evaluate contaminant transport originating from global 
fallout and LANL discharges identified in this study. The evaluation will also help the 
state quantify potential ranges of these contaminants in the Rio Grande and place those 
levels in perspective with their proposed criteria. 



The regional storm water samples will be submitted to commercial analytical laboratories 
for analytical suites frequently used by NMED to monitor stonn water within the Los 
Alamos watershed. They include radionuclides, metals, and suspended sediment 
concentrations. Total measurements of radionuclides in water, and dissolved 
measurements of metals in water will be made. 

This study will also supplement a joint NMED and LANL project to identify regional 
PCB concentrations, and a LANL base line flow study of contaminants for the Rio 
Grande. NMED and LANL are participating in a regional PCB study that will include 
Rio Grande stonn water identified by this project. NMED and LANL are also currently 
collecting bi-monthly samples to establish chemical conditions in water for base flow in 
the Rio Grande. 

Current efforts are underway at LANL to reduce contaminated sediment transport from 
their facility. Data generated by this work will also be used to monitor potential 
reduction of contaminant transport from LANL. 

The samples identified for submittal to a commercial laboratory, the analysis, individual 
costs, and the total project price are contained in the following spreadsheet. 
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E060 7-i-011 15:34 7/812009 15:34 1 1 1 1 t 1 1 
E050 7-i-0111&:11 711120011 11:19 1 1 1 1 1 1 
E050 7-i-01117:04 71812001 17:0 1 1 1 1 1 1 
E050 74~ 17:41 711120011 17:41 1 1 1 1 1 1 

EOSI 7~ 14:17 711112009 1-':17 1 1 1 1 1 1 1 
E05t 7441115:01 711112009 15:01 1 1 1 1 1 1 
- -i-01115:411 7/112009 15:411 1 1 1 1 1 1 
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Lyden 10-13-01 07:30 1011312009 7:30 1 1 1 1 1 1 

Buc:- 9-2-011 01:05 11212001 1:05 1 1 1 1 1 1 

Buc:- 10.13-ot 13:03 10113/2001 13:03 1 1 1 1 1 1 

Buckman 10.13-ft 10:40 10113/2001 10:40 1 1 1 1 1 1 

~110·1:J-G!I 10113/ZOot 1 1 1 1 1 1 1 , , 
I~ 10·13-0112:1& 1011311001 12:11 1 1 1 1 1 , 1 1 1 
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Sampling and Analysis Plan for White Rock Canyon Springs Monitoring 

The New Mexico Environment Department (NMED), DOE Oversight Bureau plans to collect 
groundwater samples from six springs discharging along the Rio Grande near the southern portion of 
White Rock Canyon. These springs represent natural discharge from the regional aquifer and serve as 
facility boundary monitoring points to detect possible discharge of contaminated groundwater from 
beneath the Laboratory into the Rio Grande. Water from these springs discharges down gradient oftiring 
sites and underground testing sites involving high explosives at TA-49, TA-33 and TA-39. In addition to 
high explosives, solvents were used extensively at TA-16, also up gradient from the springs we propose to 
sample. 

We will sample six springs (Ancho Spring, Spring 6, Spring 6A, Spring 9, Spring 9A, and Spring 98) for 
High Explosives and VOC analyses. The sensitive, low level detection method LC/MS/MS will be used 
to analyze the High Explosive samples. 

The analytical cost for the referenced sampling will be approximately $4,000 (Table 1 ). The selection of 
sampling stations and associated analytical suite is based on past and present contaminant-release 
sources/areas and the interpretation of historical LANL and OB hydrochemical data. Field water-quality 
meters, such as pH, specific conductance, dissolved oxygen and ORP, etc. will be calibrated and checked 
with a known standard prior to sampling. 

Table I 

Line Analytical 
Item Water Method Short Description 

Non-
104 Filtered/HCL 8260 Appendix IX VOCs 

High Explosives + 6 
551 Filtered/NA LC/MSIMS additional 

RL 

Various 

0.5or 
less 

Cost Per Sample 

$200 

$450 

Total Analytical 
ProJect Cost: 

Number Total 
of 

Samples Cost 

6 $1.200 

6 $2,700 

$3900 

·~ 

~~ 



12 Ju]y 2001 

James Bearzi., Bureau Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Drive, Building E 
Santa Fe, NM 87505-6303 

Dear James: 

The Attomey General's Office has been following with great interest the progress 

of the Environment Department's (''NMED'') reissuance of the Hazardous Waste Act 

( .. HW A") permit for Los Alamos National Laboratory ("LANL''). One of our particular 

concerns has been to ensure ample opportunities for public participation in the process. 

We understand that in the fall o£2001 NMED plans (a) to begin issuing in stages 

a draft of a new HW A permit for LANL and (b) to issue a corrective action order under 

74-4·10.E, NMSA 1978, and 42 U.S.C. § 3008(g). We have been told by NMED 

personnel that there will be an opportunity for public comment on the tenns of the order, 

but no details of the public comment process have been related. 

Our concerns about the need for public participation particularly relate to the 

Hazardous and Solid Waste Amendments ("HSWA") remediation process. We 

understand that the corrective action order will, inter alia, address HSW A remediation at 

Material Disposal Areas ("MDA") G, H, and L. We have pointed out to NMED that 

these MDAs were long ago required to stop receiving waste, have an approved closure 



plan, and close, but this has not happened. MDAs G and L were required to close under 

40 CPR§§ 265.112(d)(3) and 265.113(b) after NMED accepted LANL's withdrawal of 

its request for a permit for these areas in April 1985, terminating interim status under 40 

CFR § 270. 73(a). MDAs G, H, and L were also required to close based on loss of interim 

status in November 1985, under 42 U.S.C. § 3005(e)(2) and 40 CFR § 270.73(c). 

However, to date they have been neither closed nor permitted. At present, drilling is 

planned for the general area pursuant to the Hydrogeologic Workplan (1998), but 

locations have not been established. A RCRA Facility Investigation (RFI) report for 

MDAs G, H, and L has been submitted, but NMED directed on December 27,2000, that 

LANL resubmit an RFI report for MDA H alone, with RFI reports on MDAs G and L to 

follow at an unspecified date. 

What particularly strikes us about this situation is that opportunities for public 

participation in detennining the remedies for historical contamination have been almost 

nonexistent. Although 40 CFR § 26S.ll2(d)(4) requires NMED to make a closure plan 

public, to receive public comments, to request modifications, and ultimately to approve 

the plan or issue its own revised closure plan, NMED did not respond publicly to 

proposed closure plans submitted for disposal areas at MDAs G, H, and L. Neither has 

the permitting process, with its opportunities for participation, gone forward. The 

Hydrogeologic Workplan (1998) was adopted without opportunity for public comment. 

The HSW A corrective action process for these disposal areas has proceeded since the 

permit was adopted in 1989 without opportunity for public comment. 

In this situation, we urge that NMED include opportunities for public 

participation at critical stages of environmental restoration at MDAs G, H, and L 

2 



addressed by the forthcoming corrective action order. We assume that, given the present 

state of knowledge, a corrective action order as to MDAs 0, H, and L will not specify a 

final remedy. Rather, the order may contain a schedule for compliance and specify the 

content of major reports, such as RCRA Facility Investigation ("RFI") reports and 

Corrective Measure:> Studies ("CMS"). Presumably, later corrective action orders will 

specify a remedy and, ultimately, conclude the process. In this context. the public should 

have an opportunity to consider a NMED proposal, comment upon it, and receive 

NMED's response to comments with its decision at the following stages: 

1. Schedule of compliance: Comment must be received on the schedule for 

corrective action and on any later significant change in that schedule. When 

corrective action is regulated by a permit module, the public may comment 

when the permit is issued or renewed, and EPA has pointed out that the level 

of public participation should not be significantly reduced when corrective 

action orders are used. See EPA, RCRA Public Participation Manual at 4-8 

(1996). 

2. RFI scope, conditions, and schedule: When the elements of an RFI or the 

content of an RFI report are specified in a corrective action order or 

significantly changed, public comment must be taken. Thus, the opporttm.ity 

to comment will not be reduced by the use of a corrective action order rather 

than a permit. EPA, RCRA Public Participation Manual at 4-9 ( 1996). 

3. CMS workplan scope and schedule: A similar comment opportunity must be 

accorded when CMS requirements are included in a corrective action order or 

3 



are significantly changed by a later order. Thus, the use of a corrective action 

order will not curtail the opportunity for public comment. 

4. Remedy selection: EPA has stated that mandatory public involvement 

requirements include an opportunity to comment on the proposed remedy, 

following the submission of the RFI report and the CMS report and before the 

final selection of remedy. The justification for the proposed remedy should be 

contained in a document issued by the agency, the Statement of Basis. See 

EPA-OSWE~ Guidance for Public Involvement in RCRA Section 3008(h) 

Actions, May 5, 1987. The opportunity for comment should be no less under 

a corrective action order than under a permit. See 40 CFR § 265.121 (b); EPA, 

Corrective Action for Releases from Solid Waste Management Units at 

Hazardous Waste Management Facilities; Proposed Rule, 61 Fed. Reg. 19432, 

19454 (May I, 1996); EPA, RCRA Public Participation Manual, at 4-13 

(1996). 

5. Corrective Measures Implementation Plan: The specification of particulars, 

conditions and schedule of corrective measures would clearly be a Class 3 

modification to a pennit, on which public comment must be received. Thus, 

when such matters are incorporated into a corrective action order, a similar 

level of comment and response should be allowed. See EPA, RCRA Public 

Participation Manual at 4·15 (I 996). 

6. Remedy Completion: The determination under a permit that no further action 

is called for requires an opportunity for comment. See EPA, RCRA Public 

4 
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Participation Manual at 4-16 (1996). A similar opportunity should be 

accorded under a corrective action order. ld. See also 40 CFR § 265.12l(b). 

In sum, a corrective action order cannot govern remediation at MD As 0, H, and L 

without public input. Plainly, public co.aunent can contribute significantly. We urge 

NMED to allow for public participation as outlined above in its issuance and 

implementation of a corrective action order. 

Very truly yours, 

LINDSAY A. LOVEJOY, JR. 
Assistant Attorney General 

LALJr:laljr 
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Attorney General of' Ne\v IVIexico 

PATRICIA A. MADRID 
Attorney General 

S1TART M. BLUESTOI'-1 
Deputy Altomey General 

July 30) 2002 

Jam~s Bean1, Bureau Chief 
Hazardous Wast~ Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park nriv~. Building E 
Santa Fe, NM &7505-6303 

Dear James: 

Th.is letter forwards cmruncnts on behalf of lhe New Mexico Attorney General's 

Office (AGO) concerning the proposed Corrective Action Order (CAO) issued by the 

EnviroiU11ent Department on May 2, 2002 concerning environmental restoration at Los 

Alamos National Laboratory (LI\.NL). 

Our office has reviewed the administratiYc record concerning the Envirocunental 

Restoration program and has developed comment~ on the status of that program at 

various L.As."lL Technical Areas. The conl.I'Tlents are set f~;1rth on an attached table, 

together with references to the schedule called for in the proposed CA.O. 

Jn addition to revising the sched·tll~ ~ts indicated, it is vitaJly impo1tant that the 

Environment Department (NMED) care-ndly design the procedure to be u~ed in carrying 

out the CAO. We have previously called the attention of NMED to the need to take and 

respond to public comment during t•emediation. See our letter dated July 12, 2001. The 

n~ed for public partic.ipation at scvc:ral stages bears r~emphasis. Aner the CAO is made 

final, NMED and LANL will implement it through a oencs of studies, reports, and ft·rx /II I) i1 

PO Dr3w~r 1508 
q 
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James Bearzi 
July 30, 2002 
Page Two 

orders. N1vfED will direct a remedy and. ultimately, conclude the process. ln tllis 

context~ the pt.tblic should have an opportunit) to consider a proposed remedy, comment 

upon h, and re-ceive NMED~s response to comments with its decision at the following 

stages: 

1. Schedule of complinnce: Comment should be received on the schedule for 

correc.tive action. EPA has pointed out that public purticipation should not be 

significantly reduced when a ~chedule is issued by coJTectJV~ action order. 

See EPA, RCRA Public Participation Manual at 4-8 ( 1996). This is being 

done in the clUTent process. 

2. RFI scope, conditions, and schedule: When the elements of an RFI or the 

content of an RFI report are specified in a corrective nction order public 

comment should be taken. EPA, RCRA Public Participation Manual at 4·9 

( 1996). This is also being done in the cun·ent process. 

3. CMS work plan scope and schedule: Comment should be taken when CMS 

requirement~ are included in a corrective action order; This is also being done 

now. 

4. Remedy selection: The public should have an opportunity to comment on the 

proposed remedy, including the justification for the remedy set forth in a 

Statement of Basis issued by NNfED. See EPA-OSWTIR. Guidance for Public 

Involvement in RCRA Section 3008(h) Actions, May 5, 1987; see 40 CFR § 

265.1.21 (b); EPA, Corrective Action for Releases from Solid Waste 

Management Units at Hazardous Waste Management Facilitks; Proposed 

.... 
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Rule, 61 Fed. Reg. 19432, 19454 (May 1, 1996)~ EPA. RCRA Public 

Participation Manual, at 4-13 (1996). 

5. Conec.tive Measures Impleme.nt<'llion Plan: The sp~ci6cation of particulCIJ's, 

conditions <md schedule of corrective measures should b~ the ~ubject of public 

comment and response. See EPA, RCRA Public Participation Manual at 4-15 

(1996). 

6. Remedy Completion: The determination that no further ar.:tion is called for 

requires all opportunity for comment. See EPA, RCRA Public Participation 

Manual at 4-16 (1996); sec al~o 40 CFR § 265.12l(h). 

In addition. to facilitate public participation, NMED and LANL shc.,uld take full 

advantage of the possibilities <'f electronic communication. In preparing th~ CAO, 

NMED has created an index to all of its files concerning hazardnus waste reguiation at 

LANL. This index may now be examined as a paper copy at NMED's offices. lt would 

be tar rnore useful to the public if the index were available on the Internet and were 

searchable to ilnd items by subjcet matter. 

Furtller, the CAO will call for the submission of numerous RF~ work plans, R.FI 

reports, CMS plans, CMS reports, and ~o fbrth. NMED should publish such documents 

on its Intemet site or should direct LANL to do so. Previously, the LA.NL RR web site. 

carried current ER reports; this pattern should be revived. Moreover, it i:s possible to 

receive public comment via the Internet as well. The comments and NMED's responses 

easily be incm:poratcd into the administrative record. 
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Tite AGO urges NMED to allow fur public participation as outlined above in its 

issuance and Implementation of a corrective action order. 

Very truly yours, 

~z£<7n;t 
LINDSAY A. LOVTIJOY, JR. 
Assistant A ttomey General 

LAL.Jr:laljr 
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New Mexico Attorney Gcueral's Offit:e 
Comments on Draft Los Alamos National Laboratory Corrective Action Order 

July 30, 2002 

(@006 

I 
o·l SW.tvru ~ Prop.useci CAO 

_ tJ _ ~ requirement 

0
1 l I No orde-r-. --~-+-::S:-'o_m_e_r-em-ed"i,....al'a-c'ti,.-o-n'7in~tlu..,..· s-· t·-o-w-nsi,...te_are_· ~a-=-has---:t:-')e_e_n-~ 

Comments 

taken on an emergency basis. e.g.~ at Hillside 138, but 
7 1 I I most cfth~ sites have not progressed beyond the receipt 
81 ofRCRA Facility Investigation (RFI) reports and 

I supplemental information. LANL should be required in 

I 2002 to submit a proposal to delete Potential Release 
Sites (PRSs) in OU·l 078 from the permit or, 

~OJO(a) 
alternatively, to conduct a Corrective Measures Study 
(CMS) and promptly complete a CMS report on such 
PRSs. 

Ground Water IWP PRS 3-0lO(a) is a site of releases oflead, mercury, and 

~ I 9/30/02; Investigation radionuclides. A Phase II RFI Work Plan was submitted 
Report 4/30/04. in 1994. In 1995 a RFI reporl was filed. A response to a 

4 Notice ofDeficiency (NOD) was filed in 1996. NMED 
in I 999 r~quested further characterization of 
groundwater impacts, and LANL submitted a plm1. Such 
characterization should be complete-d in 2002 and a 
reporl submitted promptly. 

1 10-003(a· Investigation Work T A -1 0 is :now largely public. There have been at least 
0 o)J J0-007 Plan J/3·J /04; four RFI reports conceming V(U'ious PR.Ss in TA·l 0, but 

I; Investigation Report none oftl1em has been approved. There was also a 
6/30/05. Voluntary Corrective Action 0/CA) in Bayo Canyon in 

approximately 1995. NMED does not seem to have 
stated to LANL whether these sites require fwther action. 
The ACtO suggests that NMED direct the eon'lpletion of 

~•tevcr additional sampling ueeds to be done in these I 
Ss in 2002 tlnd, as appropriate, the submission of . 

MS work plano IUld the catrying out of such plans in ~ 
03-2004, 

. 1 No order. · ' This area (for.mer OU-1 086) contains numerous TA-15 
0 firing sites. NMED tiles indicate that afte1· initial RFI I 
8 and interim action reports in 1996, and a NOD response · 
6 .in 1997, Phase II investigations were conducted in 1998, 

I 
and a revised RFI report and SAP were due in 1 999. 
They do not seem to have been submitted. They should 
be listed for completion in 2002. 1 1 16-003(0) Investigation Work This TA-16 area. known as the Fish Ladder, was 

0 Plan 12/31/03; investigated in 1995 and 1997 but the data were not l 
8 Investigation R<port l reported. Since data are available, ~e suggest that the j .. 



16 t 16-oosca) 
0 
8 . 
zl 

5/31/05. 

Investigation Wot·k 
Plan 12/31 /03; 
Investigation Report 
8/31/04. 

E:'\ERGY 

Tills TA-16 area. known as the 90's Line Pond, was 
investigated in 1998 and 1999 but the data were not 
reported. Since data are available. we suggest that the 
existing information be reported in 2002 and such report 

~-::--:::----+-:-~.,.......""!'"':"'--+-=-=-- -=-~---·- be the basis for further planning. 
I 6 . 1 16-018 !' Closure Report MDA P JS in lhe closure process. Tne AGO concurs in ! I 0 (MDA P), . l 0/31/02: Crn.mnd the schedule proposed. 

I 1
8 TA-16· I Water and Stonn 

16 

I 

1

2 387 Water Monitoling 
Plan 4/30/04. 

1 16-021 (c)) lntenm Measures 
0 16-003(k) j report 7/31/02; 
8 Investigation Work 
2 Plan for additional 

wells 12/31/02; CMS 
Repot't for 
surface/alluvial 

I grouod water 
7/31/03; Phase III 
RFl Report 7/31/03; 
CMI Plan tor 
:>urtace/alluvia! 
ground water 
7/31104; Investisation 

l ! Report for 
groundwater 4/30/05; 
CMS Report for 
Intermediate, 
Regional Ground 
Water 3/3 J/06; CMI 

1 Plan for Intern1ediate, 
Regional GrNmd 
Water 3/31107. 

~=---~~~~~-.-~~-
18 1 18·001 (a, No order. 

0 b, c) 
9 
3 

TA·16 has various high explvsive prohlem areas. The 
260 outfall. PRS l6-02I(c), is now undergoing a CMS, 
which, pursuant to addendum dated Septen1ber 1999, 
includes the effects upon regional ground water. The 
problems being inveJ::tigated are among the most serious 
at the facility. We strongly suggest that a schedule be set 
that includes such wells pe11etratina ·the regional aquiter 
as ar~ calied for to measure the extent of th~! 
contamination and that a deadline of no later than 2003 , 
be established for the completit'm of investigations e~"' ~) 
2004 tbr preparation of a CMS report. 

TA-l8 is a critJcality test area. RFl reports have been 
filed. and in 1995 an Expedited Cleanup Plan for SWMLT 
18-003(e) was filed. In 1996 an E:'(pedited Cleanup 
Completion Report on SWMU 18-00I(b) and n 
Voluntary Corrective Action Completio11 Report for PRS 
18-00l(a) were filed. In 1997 a Sampling and .Analysis I 
Plan (SAP) was under consideration, but in 1999 LANL 
requested to deter all corrective measures to FY 03. 
There arc unresolved questh)ns of ground water 
contamination here. Both the SA..P and tieldwork 1\. 

I 
pursuant to the SAP should be scheduled for 2002, with t. .. "t> 

2 
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-----~~------~-----------,ra~.---~~r-~--------------CMS plan promptly thereafter. 

21 I I 21-0ll(k) 
I I I 
~I 
! 

111 2 J -014 
1 (MDAA) 
ol 

161 
I 1 

Voluntary Corrective 
Meao::ures Plan 
4/30/02; Voluntary 
CoiTecrive Mettsures 
report 3/31/04. 
Tnvestigation Work 

I Phm 2/28/06; 
Investigation Report 

I 5/31107. 

'lne AOO suggests that any approved interim action in 
connection with outfalls 2l-024(i) and 21-0ll(k) should 
be carried out in 2002. 

TA-21 includes MDAs T, U, B, A, and V and several 
major outfalls. NMED has several times advised LANL 
that the material disposal areas in TA-21 have high 
priority. However, even t11ough the RPI work plan for 
tl1ese areas was npprovt:d in 1992, a Phase Report l.A 
was filed in 1993~ Phases lB and IC were filed in 1993 
and 1994, and certain other reports have be.en fil~d. 
NMED was still reviewing sampling plans and 

I overseeing sampling in 1997-98, and the completion of 
1 sampling and submission of a final report based thereon 
l has not been accomplished. The AGO suggests that 

I 
LANL be required to complete aU planned sampling in 

in 2003-2004. j 
2002-2003 and t1nish investigatory reports based thereon 

21 --+-::-1-lf-=2.,...1 --=0..,..15~-+-=In_v_e-st..,....ig-,a-.ti,....on-~W~o....,rk=-. -t-A..,.-,S,....AP~w-a-s-=fi:':"'le....,d_,fi,....or-::M~D,.....,A....,H~in~S ... Ie-p-te-m...,.be-r_..,...,l9"""~9~:8-, an_d_._ 
1 (MDA B) Pian 9/30/04; there has been little activity since. The AGO suggests 
0 / Investigation Report that LANL be required to complete all planned sampling I 
6 9/30/05. in 2002-2003 and .finish investigatory reports based 

~,----.-~_,,_.....1 ~..,...,......,_..__.L thereon in 2003-2004. 
21 jl 2l-016(a· ! fnvestigation Work A SAP was filed for MDA Tin March 1996, and there 

l
l c) (MDA l Plan 2/28/03; has been little activity since. The AGO suggests that 
0 T) !Investigation Report LANL be required to complete all planned samplitlg in 

I 
! 6 1 5/31/04. 2002-2003 nnd finish invcstigatoty reports based thereon 

I
. in 2003·2004. 

1

.21 1 21-0l7(a- investigation Work A SAP wa~ filed for MDA U in September 1998, and 
l c), 21- Pian 8/31/04; there has been little activity since. The AGO suggests 
0 1 022(t) Investigation Report that LA1\TL be required to complete all. plamted sampling 

l
l 6 1 (MDA U) 11/30/05. in2002-2003 and fmish investigatory reports based 

thereon in 2003-2004. 
r21 1 I 21-0D(b, ' Investigation Work A RFI report on MDA v was filed in 1996, a response to 
j 1 g), 21· Plan 12/31/05; a NOD in 1997, and nn Interim Measures Pla.n in 2000. 
I I 0 018(a, b) Investigation Report There is no indication that the interim measures were 
I I 6 (MDA \t) 12/31/06. implemented. The AGO suggests that LAL'\TL be required , lj to complete the. interi~ n:cas~es and complete any I 
~ further needed mvest1gat10ns 1n 2002. : 
1 21 1 121-024(i) Vohmtary Corrective The AGO suggests that any approved interim actionm ·I 
! 1 Measures Plan connection with outfaHs 2! ·024(i) and 21·0 11 (k) sh(.lUld 1 
j 0 I 8/31/02; Voluntary be carried out in 2002. jl 
I 6 Correc.tive Measures 

------~--------------------------------------~ 
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in T A-32, and a Phase JT investigation was npparently 

I planned. Voluntary Corrective Action (VCA) plans wex 

l 
also submitted for several PRSs. However, none ofthes 
documents has been approved by Nl\1ED. This office 

I Report 8131/03. I An RFl report has been submitted conc~ming the PRS: I No order. 

j I samplin.g to be completed and that RFT report I 
suggests that NMED direct that any needed additional 

,.....-----+-,...-+1----~--:-.-__,...--·--hsupplementation be completed in 2002-2003. 
~3 1 1 l No order. I TA~33 is the location offiring sites and mesa-top 

I I I disposal arens. Based on initial sampling, P.P A in 
" j f cbrua:cy 1998 pointed out the presence of significant 

I 
L 

35 

36 

2 
1

1 radiological contamination nnd the risks of migration to 
! nearby springs. Additional sampling is called for to 

detennine the extent of contamination, and a report 
should be fumished. '11tis should be done jn 2002·2003. 

1 I 
~ I 
4 

9 

No order. I TA·35 housed a wastewntet.· treatment facility. Several 
RFI reports were submitted in 1996 and one in 1998. A 
r~sponse to a Request for Supplcmento.l Information 
(RSI) was filed in 1999. The June 1996 RFJ Report 
stated that further inquhy was required at several sites. ., 

I 1 In 1997 and in early 2002 SAPs were filed for most nf .; 

l I 
the PRSs needing further investigation. The 

. investigation should continue to C<'lmplete Phase 11 

l I 
saznpiing in 2002, and a report should be filed soon 
thereafter. ~ 

1 I ··~N~o-o-rt~1e-.r-.--------~T~A~~3~6~c-o·-n-tru~ns-fi~tr~in-g~si~te_s_a-nd~sum~a~c-e-d~is_p_o-scl~M-c-a-s.~In 

3
1 I 1996 LANL filed a response ton NOD for PRSs in TA-

36. In 1997 NMED determined that the RFl report on 
0 several of these PRSs was "grossly det1cient.H LANL 

I I thereafter p.n)posed to remedy the deficiencies in a new 

I SAP, scheduled to be delivered by September 1998, a 
I I dnte later exte11ded to December 1998. This SAP 

I 1 I I apparently has not been filed, and the AGO suggests that 
1 I ! filing ofthe SAP~ and the execution ofthe SAP, should 

I I 
be completed in 2002. _ 

39 1 ~---------4~N~o--or~d~er-.---------~~~A~-~3=9~c-o_m_a.~in-s~fi~ln~·n-g-s~1t-es_an __ d~d~i-sp_o_s~ru~M--~a-s-vn~.tl~li-n 
! I Ancho Canyon. In 1997 NI\4ED called fn the RFI report 

I ~ 1 for PRSs in this area, havjng identified it as "high 

I 
2 priority for review." The RFI report was submitted in 

March 1997, and in November J 997 NMRO issued a 

I 
RSI, specifying additionaJ work to be completed both in , 
the field and in analysis. ln December I 997 LANL 

1

1 ! 
1 

responded, agreeing that the RFI reporl is deficient and 

I 1 requesting tmtil Septembtlr 1998 to complete the report. ·"' 
L__----~~~------~L-------------~~L~a~t~er~L~A~N_L_r_e~qu_e_s_te_d_a_fu_rt_h_e_r_e_.~_e_n_si_·o_n_t_o_S~ep~t_e_ln_b_cr~l 
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48 

-49 

I 

L .. . 49 

I 
50 

! 

53 

I 
. 
I 
~ 

I No order. 
1 

;I 
l 

1 
I I 

1 49-001(~1- I Investigation Work 
I . 49 g), -
4 OOJ.AOC 
4 C~49-

. 008(d) 
(MDA · 
AB, Area.c: I 
J. 3. 4, 11, 

1'2) I 
; 

I 49-005(a). 
1 49-006~ 
4 AOCsC-
4 49-Q02, C-

49~005(b), 

C-49-
008(a,. b) 
(Areas 5, ' 
6, 10) 

1 50-009 
1 (MDAC) 
4 
7 . 

I 

I 

! 
I 

I 1 153-002(a, 
1 b) 

PJ I an 4 30/06 ' Invest1gatio n Report 
8/31/07. 

In vestigcttion Work 
Plan 3/31/08 1 

Investigatio nRepon 
4/30/09. 

Investigation ork 
Plan 1013110 2; 

Report Investigation 
2/29/04. 

I nvestliation Report 
4/30/03. 

I . 

E:'\ERGY @tHO 

1999, which was granted. The report has not been filed . 
NMED should schedule this RFI repon for completion in 
2002. 
A RFJ report was filed on PRSs, mainly outfalls> 
connected tc the TA~48 radiochemistry site in 1995, and 
a response to a NOD in J 996, a SAP was filed in 1997, 
and a RFI report addendum was filed in late 1997. EPA 
in 1998 advised NMED that the ~utfalJ sampling was 
inadequate. The AGO suggests that in 2002 additional 
sampling at these PRSs and a report be scheduled SC)On 

thereafter. 
TA-49 contains the Frijoles Mesa hydronuclear 
experiment sites. In 1996 NMED determi11ed that MDA 
AB, PRSs 49-001 (a-g) had high priority; organics had 
been dereeted in the regional aquifer in well DT-9, and 
NMED requested LANL to accelerate the RFI. A 
stabilization plan for MDA AB was ~ubrnitted in late 
1998, and a best management ·prncticcs report in 1999. 
An RFI Report dated August 1997 has been filed for 
PRSs in Areas 5, 6, 10, and I I. It is not clear why the 
completion of investigations and submission of reports 
on them should be delayed beyond 2003. 
See the comments on T A-49, ahove . 

TA-50 contains MDA C. PRS 50-009, a major waste 
diJ>posal area. Drilling pursuililt to the RFI Work P1an 
was conducted in 1995. RFI Reports were filed in 1995 
and 1996 concen1ing 'PR.Ss inv~stigated through soil 
sampling. However, no RFI report and no 
recommendation as to flllther action have been submitted 
concerning MDA C . .Tt should be noted that dri!Ung 
result~ contained in materials produced in response to an 
NMED document demand show significant 

1 contamination emanating from MDA C. An RFI report 
should be completed in 2002-2003 with a 
recommendation for further action soon thereafter. 

- -TA·53 contains three sur .. ace impoundments. Records of 
the HWB show that a combined RFI Work Plan and SAP 

; were submitted in 1998 and, after further submittals, 
--~------~--~--
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0 approved in August 2000. Complet1on of auy sampling- ~. 
and analysis and submission of an RFI report should be I 

scheduled for 2002-2003. I 
·~s4 11 54-004 Investigalion Report T A-54 contains MnAs G, H, and L. These are RCRA-

I 1 (MDAH) Addendum 5/31/02; regulated units, and NMED has required submission and 
I 14 CMS Report execution of RCRA closure plans. Under the HSWA 

1 
g 12/31/02; CMl Plan process, an RFJ Report for channel sediment pathways 

12131103. from MDAs G, H, J, and L was filed in 1996. In 1997 
RFI Reports were filed on tritiun'l il'l. smface ~u)ils at 

' 
MDA 0. An RFI Report concerning .MDAs G, H .. and L 

1 was filed in March 2000. 
I 

Concernjng MDA H, a CMS Plan ±or MDA H was filed 
in March 2001, folJowed by an RFI Report and a Plan for 

! 
Supplemental Sampling in May 200 1 . An RFJ Repo.rt 

! Addendum was scheduled fo.r submission in April 2002 
; ' but has not been tiled. A mon.itoring Compliance 

i 
Demonstration for MDA H was filed in April 2002. 

NMED should require that RFI reporting concerning 
l MDAs G, H~ and L be completed in 2002 and that a 
I I 

CMS be conducted and reports be submitted before the 
I end of2003. ' 

54 1 
~ 

54-006 Investigation Work Sec the discussion ofMDAII above. In addition a • 
) 

1 (MDA L) PJan 2/28/03; RCRA clos\U'e plan was tiled in April 2002. 
4 Investigation Report 

t 
'g 9/30/03; CMS Plan NMED should require that RFI reporting conc~ming 

7/31/04. MD As G, H, and L be complt:ted in 2002 and that a 
I 
I 

J 

CMS be conducted and reports be submitted before the 
end of2003. I ·-54 I 54-013(b), Investigation Work SeE: the discussion of MDA H above. In addition a 

1 54-014(b- / Plan l/31103: RCR.A closure plan was filed in April 2002. 
4 d), 54- Investigatio~ Report 
8 015(k). ! 7/31/03; Correcliv~ NMED should require that RFI reporting enncenting 

54-017, , Measures Study Plan MDAs G, H, and L be completed in of2002 and that a 
s4-o ts, 1 4/3t/o4. CMS be conducted and reports be submitted before the I 

I 

54-019, ! end of2003. ! 
I 

54-()2(}. I I 
(MDA G) 

73 1 73-001 (a- llntenm Measures Concerning the Los Alamos atrpOrt landfill sites, PRSs 
0 d), 73- 1 Report 6/31/03. 73-00l(a-d) and 73-004(d), a RFI report was submitted 
7 004(d) r by LANL in November 1998 and reviewed by EPA. l 

1 (Airpon I Since thi~ area i!i partially open to the public. corrC';tive 
Landfill) ! measures should not be further delayed. A CMS has not 

I (Drainage j been carried out, nor has an implementation plan been 
i s} I prepared. The AGO recommends tfutt :mfficient 

6 



I I I planning, risk assessment, and fieldwork, mcluding a I CMS and interim measures to reduce the public hazatds, 
be completed in. 2002. 

73 73-00l(a- Ph.~e I Investigation See the discussion olTA-73 drainages above. 
d). 73- Work Plan 9/30/02; 
004(d) Phnse H Investigation 
(Airport Work Plan 4/30/04; 

i Landfill) .Investigation Report 
i -Mesa 12/31106. 

Tt1p 
73 1 73·002 Investigation Wnrk See the discu~~ion ofTA-73 drttinages above. 

Plan 5/31/05; 

I Investigation Report 
2/28/0fl. 

LAIPuc 1 -
blo 
wn.tershe 
d 
R-l Well Cornpletio11 This well cannot now be deleted; sufficient if done in .F Y 

Report 12131104 04 . 
R-2 

... 
Well Completion To characterize Pueblo Canyon; should be completed by 
Reporll2/31/03 FY03. 

R-3 : Well Completion To characterize Puehln Canyon; should be compJeted by 
Rep_orl I 2/31/03 FY03. 

R-4 Well Completion To charactem::e Pueblo Canyon;·should be completed b);·-
Report 1 'JJ3 I/03 FY03. 

R·6 Well Con1pletion To characterize Los Alamos Canyon; should be 
Report 12131 /05 completed by FY 03. 

-R-:8 Well Completion Should be completed in FY 02. I I R~port 12/31/02 
Mortand 
ad 
Watersh I ed 
R-13 - Well Complehon Should be completed in FY 02. 

·-/ Reportl2/31/02 -
Rwl4 Well Completton j Should be cnmpleted in FY 02. 

i Report 12131/02 
l R·l6 f Well CompletiOn Tc• characterize lower ortandad Canyon; should be 

Report 12/31103 comiJleted in FY 04. I 
Water 

' 
Canyon/ 
Canon 

' 
de Valle 

I watershe 
d 

7 



( ' 

fR·2J I I Well Completion To characterize Potrillo Canyon; should be complete\._ 
,. 

Report 12/31/04 FY04. 
R-24 

I 
I Well Completion To chaxacterrze upper Cation de Valle; should & 

Report l 2/31/04 completed by FY 04. 
R-26 I j Well Completion To characterize upper Water Canyon; should be I I Repon 12/31105 completed by f'Y 04. 
R-27 -, I Well Completion To characterize Water Canyon; should be completed in 

I Report 12131/02 FY02. 
R·28 Well Compfetion To charactertze Water Canyon; should be completed in 

I I I Report 12/3 J /04 FY03. 
R-29 I Well Completion Tn characterize Water Canyon; should be compk:ted in l 

J Report 12/31/05 FY04. 
Sitndia I I 

I -
Watersh I I ed L I 
R-10 l 1 Well Completion To cht'tfacterize Sandia Canyon; should be completed in 

R-11 
Report 12/3 I /03 FY03. 

' 
I Well Completion To characterize Sandia Canynn; should be completed in 

Repo11 12/'31102 FY02. 
P~janto I Watersh ' 
ed 
R-17 Wall Completion To characterize Twornile Canyon~ should be completed "" 

! Report 12/31/04 in FY 03. 
) 

R-18 I Well Completion To characterize Pajarito Canyon; should. be co1npleted in 
Report 12/31/02 FY02. 

R·20 Well Completion To charm.::terize Pajarito Canyon; should be completed in 
I R~OI't 12/31/02 FY02. 

~'-=-':;:-. -
To charact~rize Paja1·ito Canyon; ~hould be completed tn R·21 l Well Completion 

Re!'ort 12/31/02 FY02. Anc;:u 
I 

Watersh 
ed 
lW ~ WeU Completion To characterize the T A·49 sites; should be completed i.n 

II FY03. Report 12/3 I /03 l Well Co01pletion To characterize Ancho Canyon; should be completed ll) I R-32 . i 
Report 12/31/05 FY04. 

Ancho/ I · Investigation Work The Canyons Core Document calls for completton of a 
Chaqueh Plrul 6/30/05; report on Ancho, Chaquehui, and Indio Canyons by 
ui/Indio Investigation Report December 151 2003. NMF.)) should require that this date 
Canyon~ 2/28/07 be met. 
LA!Pue lnvestigation Work The Canyons Core Docwnent calls for reports on reac.bes 
bio Plan Addendum I in Los Alamos/Pueblo Canyon by May 1 998. Some have 
Canyons 513 I/03~ Iuvestigalion been filed. NMED ~hou!d require that such reports be l 

I . Repo11 7/31104 I completed within one year ofthe date of the CAO. 1 
Muitand I J Investigation Report The ~tortandad Canyon Work Plan. incorporating the 1 
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j I 
P'ljarito l i Canyon 

I l 
j I 

Potrillo/ 1 
I 

l Fence . 

Canyons! 

Sandia j 
Canyon/ I 
Canada 
del Buey 

I 

Water l Canyon/ 

I j Canon 
I 1 de Valle I 

1/7/ 0; 
Ground Water 
Investigation Work 
Plan 3/31/03; 
investigation Report 
10/31/04 
lnvest1gation Report 

15/31/07 

Inve5tigation Reporr 
3/31/05 

I 
Investigation Work 
Plan 7/31/05; 
Investigation Report 
10/31/06 
Investigation Report 
S/31/QS 

Investigation Work 
Plan 3/31/03; 
Investigation Reporr 
I l/30/04 

Canyons Core Document~ ~alls for a report by January 7, 
2000. Such repon has not been tiled. We suggest that 
NMED allo\v one year from the date of the CAO to 
complete such report. 

The North Ca11yon.s Work Plau, incorporatxng the 
Canyons Core Document, calls for a repmt on Guaje, 
Bayo, Barraneas and Rendija Carwons by Septemher 30 

' . . - , 
2005. NMED should rer.zuire that such date be met. 
The Pajarito Canyon Work Plan, 1ncorporating tl1e 
Canyons Core Document, caHs for a report by December 
27, 2000. Such report has not been filed. NMED should 

l allow such report to be filed one year from the date of the ! 
CAO. 
The Canyoi\S Core Document calls for completion of a 
report on Potrillo and fence Canyons by Noven1ber 30, 
2004. NMED should require that this date be met. 

The Sandia Canyon/Canada del Buey Work Plan, 
incorporating the Canyons Cor~ document, calls for a 
t·cporl by December 13, 2001. Such report has not been 
!iled. NMED should allow such report to be filed one 
year from the date of the CAO. 
The Canyons Core Document calls for con1pletion of a 
report on Water Canyon and Canon de Valle by January 
3, 2003. NMED should aJJ()w such report to be illed one 
year from the date of the CAO. 
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September 30, 2005 

MEMORANDUM 

SUBJECT: Los Alamos National Laboratory, Los Alamos. New Mexico (OlRC06·00l) 
Impacts ofWell Construction Practices 

FROM: Robert Ford, Ph.D., Environmental Scientist 
Subsurfiu::e Remediation Branch 

Steven D. Acree, Hydrologist 
Randall R. Ross, Ph.D., Hydrologist 
Applied Research & Technical Support Branch 

TO: Richard Mayer 
U.S. EPA, Region 6 

As requested. various documents concerning well constmction practices and water 
quality evaluations at the Los Alamos National Laboratory (LANL) have been reviewed by Greg 
Davis, a consultant to Dynamac Corporation, and us. Dynamac is an off-site contractor 
providing technical support services to this laboratory. The focus of this review has been on the 
questions posed by the Northern New Mexico Citizens= Advisory Board (NNMCAB) in a 
memorandum from DeLong to Mayer dated 1/4/05. The questions which were posed center on 
the capability of the existing hydrogeologic characterization wells to provide representative 
ground-w~er samples for all site-related constituents of C()rlcem. The specific questions are 
summarized below: 

Issue 1: 

Issue 2: 

Issue 3: 

If LANL decides to convert characterization wells to monitoring wells. can wells 
drilled with bentonite clay oc commercial fluids, such as EZ-MUD. Quik-FOAM, 
TORKEASE, and LIQU1-TROL, ever be developed and cleaned up adequately to 
provide analytical data representative of the ground wafer in the aquifer unit being 
sampled? 

Will the use of conunerciaJ drilling fluids and bentonite clay preclude any 
contaminants from being accurately sampled even after well cleanup? If so, which 
ones? 

Are tritium and other mobile constituents suitable indicators of possible impacts 
for the entire suite of site-specific constituents at LANL? 

C/1/1!3/T 

ID 



lssue4: (a) Can LANL derive an independent estimate of background concentrations of 
potential contaminants from accumulated ground-water data without using 
analytical results from the wells associated with the Hydrogeologic Work Plan? 
(b) Would such data constitute reliable criteria for judging when wells are suitable 
as monitoring wells? 

The issues which have been raised by the NNMCAB are valid and, in many cases, 
difficult to reliably answer. The NNMCAB and the LANL are correct in identifYing intrusion of 
bentonite and organic-based polymer drilling fluids as a potential problem for reactive 
contaminants of concern. These driJiing fluids can introduce new reactive solid phases within 
the screened interval that may retard contaminant transport relative to un-impacted zones within 
the aquifer that the screened interval is intended to sample. Alteration of aquifer material 
reactivity results from one of two processes: 1) introduction of a reactive clay mineral, bentonite, 
that has significant sorption capacity for many of the site contaminants of concern. and 2) 
alteration of in-situ aquifer mineralogy via stimulation of biological manganese (Mn)-, iron (Fe)­
and sulfate-reduction processes that result in the accumulation of reactive mineral phases such as 
Mn/Fe carbonates, Mn/Fe sulfides, and/or reduced Mn/Fe (hydr)oxides (Figure I). Based on 
review of information presented in Table 1 of Bitner eta/. (2004), intrusion of polymer·based 
drilling fluids is likely to have occurred in one or more screened intervals of all of the well 
locations whereas the intrusion of bentonite-based driiJing fluids is likely to have occurred in 
fewer wells due to the more limited use that was reported (fable l). 

In an attempt to explain the possible impacts of these two classes of drilling fluids, two 
diagrammatic conceptual models were introduced in Figures 6 and 7 of Bttner eta/. (2004) to 
depict the evolution of aqueous and solid phase chemistiy within the impacted zone of a well 
screen. According to Figure 6 and accompanying discussion, degradation of polymer-based 
drilling fluids leads to reducing conditions that result in dissolution of Mn and Fe (hydr)oxides 
(with stated concomitant increases in dissolved Mn and Fe) and the reduction of sulfate, nitrate, 
and some site-specific contaminants of concem These processes will also result in the 
production of dissolved carbonate (from organic carbon degradation) and dissolved sulfide (from 
sulfate reduction). It is implied that dissolved Mn and Fe derived from reductive dissolution of 
the original Mn- and Fe-bearing aquifer 'mineral coatings' will be consen·atively transported 
from the zone of influence adjacent to the impacted well screen. However, a more probable 
scenario is the re-precipitation of Mn and Fe as carbonates and sulfides on aquifer solids within 
the zone of influence concomitant with increased production of dissolved c-arbonate and sulfide 
during degradation of polymer-based drilling fluids. Upon recovery of more oxidizing 
conditions, these newly-formed reactive mineral phases can subsequently be re-oxidized to their 
oxide forms with no net loss of Fe and Mn from the formation. This overall scenario is 
presented schematically in Figure 2 with changes in the relative abundance of specific aqueous 
and solid phase components documented $ a function of the evolution of the aquifer adjacent to 
an impacted well screen. 

The mineralogical alterations depicted in Figure 2 will result in changes to the chemical 
reactivity of aquifer solids within the impacted zone adjacent to the well screen. A likely 
outcome resulting fmm a change in aquifer solids reactivity is that contaminants of concern that 
may be transported through the aquifer will int.elllCt with altered aquifer solids within the 
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impacted zone adjacent to the well screen in a manner distinct from the unaltered aquifer solids 
at similar depth (Figure 3). Since the contaminants of concern relevant to LANL' s ground-water 
characterization effort represent a wide range of chemical affinity for sorption onto aquifer 
solids, the potential exists for inaccurate identification of contaminant-specific transport. There 
is currently no direct evidence of the types and amounts of mineral alteration products within the 
impacted zones adjacent to weJl screens. Thus, there is no reliable means to assess whether a 
non-detect concentration (or a value below "background") of a strongly-sorbing contaminant of 
concern is indicative of 1) lack of transport of the contaminant through the aquifer to the well 
screen or 2) sorption of the contaminant within the impacted zone of the weU screen. Based on 
review of technical communications from LANL, it is not clear that this factor has been given 
sufficient consideration relative to the development of assessment criteria for determining the 
adequacy of individual well screens to provide chemical data for ground water that are 
representative of pre-drilling aquifer conditions. 

The implications of this conceptual model of biogeochemical conditions at well screen 
impacted by drilling fluids, the technical aspects regarding each issue identified by the 
NNMCAB. an evaluation of the current information. and recommendations for resolution of the 
issues are provided below. 

Issue 1: It is possible that some impacted wells may ultimately be capable of providing 
representative samples provided that: I) large quantities of additives did not infiltrate the 
screened zone, 2) methods that include purging of water prior to sampling are used, 3) 
protocol(s) to better evaluate return of aquifer materials to background conditions are 
established, and 4) implementation of sample collection, preservation and analysis procedures 
that minimize changes in chemical speciation of redox-sensitive parameters. Resolution oflssue 
I first requires identification of the wells that are sufficiently impacted by drilling fluids as to 
affect the chemistry in the aquifer surrounding the well screen. In this regard, the LANL has 
proposed draft criteria for determining impacts. An evaluation and reconnnendations concerning 
these criteria are provided below. 

1. The proposed criteria are based on analysis of water chemistty. It should be noted that 
while analysis of changes in aqueous chemistl)· at a given well screen presents one potential tool 
for characterizing well recovery, there is a high degree of uncertainty associated with this avenue 
of analysis. Specifically, aqueous chemistiy data cannot be used to infer the distribution of mass 
(between water and solids) of a given contaminant within the impacted zone adjacent to a well 
screen without kn0\\1edge of the initial concentration of the contaminant interacting with altered 
aquifer solids. Determination oftbe true fate of a particle-reactive contaminant within the 
aquifer can accurately be assessed onJy with knowledge of its mass distribution between water 
and solids within the impacted zone. Comparison of measured concentrations of indicator 
parameters (or contaminants of concem) to backgrOlDld grmmd-water concmt:rations are useful 
only when the chosen background condition is representative of the un-impacted aquifer adjacent 
to the well screen being sampled. Reliance on an uncertain background condition to assess 
apparent well recovery limits the reliability of this approach (see additional discussion under 
Issue 4). 

The data used to characterize backgrowd conditions (LANL, 2005) appear to be too 
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sparse, derived from sources representing mixtures of water that are significantly different from 
the samples obtained from the hydrogeologic characterization wells, and are representative of 
significantly different flow pa1hs within the aquifer. It is recommended either that background 
data be obtained from monitoring wells screened within the specific units of interest and 
installed without the use of additives within the screened interval or that much less dependence 
be placed on the use of background data in this evaluation. 

Due to the relatively large spatial variability and/or variability associated with rock type, 
the proposed trigger values may not be conservative enough to identify some impacted wells due 
to uncertainty in the appropriate background values. For example, criteria 2.1-2a and 2.1-2b use 
the minimum background concentrations for strontium and uranium as triggers to flag data as 
possibly non-representative. Actual background values at the locations of the characterization 
wells may be significantly different from the proposed values. 

A cursory application of these criteria illustrates the WJcertainty in the use of the 
minimwn background values for strontium Bitner eta/. (2004) report that screen 3 in well R-22 
appears to be impacted by residual bentonite based on elevated sodium and sulfate 
concentrations. Data obtained from Longmire (2002) indicate that strontium concentrations are 
above the minimum backgrowul values and may be declining with time. Evaluation of the data 
from this well screen using proposed criterion 2. t-2b would indicate that the strontium data are 
representative despite the large impacts evident in the sodium and sulfate data and the trend in 
the strontium data. Based upon this analysis, it does not appear that the stTontium data should be 
considered representative. It is not clear that a detection of either strontium or uraniwn that is 
above a minimum background value demonstrates that there has been no tmpact due to small 
quantities of residual bentonite. Neither is it clear that detections of a parameter at a 
concentration above a maximwu background value is a firm indication that bentonite is the 
source for the elevated constituent, as stated in criterion 2.1-1 a. The logic supporting these 
assumptions should be described in detail and provided for review. 

2. Development of a tiered process to assess the evolution of water chemistry at impacted 
well screens does provide one of several tools that should be implemented to judge the 
appropriate disposition of ground-water wells. The decision process should be based on 
comparison of measured ground-water chemistry to the anticipated chemical conditions based on 
the presumed conceptual model of the geocbemical evolution of impacted wen screens. Based 
on analysis of the current conceptual model proposed by the LANL, it is recommended that the 
proposed tiered review process be re-evaluated and revised to more appropriately represent the 
conceptual model depicted in Figures 1 and 2 of 1his ~iew. It is recommended that this process 
be preceded by a screen-by-screen detennination of where organic-based, bentonite, or both 
drilling fluids were used. Examination of these data on a well-by-well basis indicates that all 
wells are impacted by organic-based drilling fluids, and some wells are also impacted by 
bentonite. If it is determined that all screens are impacted by organic-based drilling fluids (i.e., 
these fluids were used during drilling in the screened interval) some re-structuring of the tlow of 
the tiered process may be required. In addition, the following three issues should also be 
considered with respect to the choice of analytes that are used in criteria to assess apparent well 
recovery: 
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A A subset of the analytes chosen for assessing impact of drilling fluid at a given well 
screen should be a component of the drilling fluid and have concentrations that are much 
higher than typical for site ground-water background conditions, 

B. Analytes chosen to assess geochemical conditions or possible contaminant sequestration 
should not be susceptible to <:hanges in chemical speciation during sample collection and 
preservation, and 

C. Analytes chosen to assess the possible sequestration of contaminants of concern on 
aquifer solids surrounding impacted screens should possess a higher affinity for 
partitioning to the unaltered/altered aquifer solids. 

With regard to issue (A), it appears that the currently recommended list of analytes used 
to assess drilling fluid impact is not adequate. A summary of deionized water extraction data 
made available for review is shown in Table 2. Analytes highlighted in yelJow for a subset of 
drilling fluids would serve as appropriate indicators of the continued presence of several of the 
drilling fluids. It should be noted that no data were available for review for a nwnber of the 
drilling fluids that were frequently employed during drilling operations (including EZ-MUD, 
Quik-FOAM. TORKEASE. and LIQUI-TROL). These data should also be obtained and 
evaluated as part of revisions to the analyte list. 

With regard to issue (B), there is concern that sulfate may not be a reliable indicator 
under reducing conditions. Specifically, it is possible to obtain a false positive for the presence 
of sulfate due to inappropriate collection and preservation 1hat will result in the oxidation of 
dissolved sulfide. This problem is magnified by the water collection configuration employing 
Westbay samplers. Based on our on-site observation of grOtmd·water sampling activities at well 
R-22 on June 28, 2005. it is evident that 1here are no controls implemented to limit oxygen 
intrusion into water samples retrieved from the wen screen. Firsl, sampling -vessels that are 
lowered to the well screen are sources of oxygen exposure to sampled water, even though the 
sampling vessels are deployed under vacumn Quality control data were not available for this 
review to assess the reliability of this sampling configuration to prevent oxidation of dissolved 
sulfide [and Fe(ll) or Mn(H)] during the timeframe of a typical sampling event. Secondly. 
oxygen exposure again occurs during trnnsferof collected water to individual cootainers prior to 
submission for laboratory analysis, since sample transfer is not conducted without air exposure. 
Based on our observation in the field, it appears that dissolved sulfide is not measured in the 
field, so there is no analytical mechanism in place to evaluate whether sulfate measured in the 
laboratory represents the true concentration at the well screen, the concentration followins 
oxidation of dissolved sulfide after sample collection, or some combination thereof. This is of 
particular concem since sulfate is used as one of the initial criteria (2.2-2) for screening the 
impact of residual organic drilling fluids It should also be noted that the existence of sulfate­
reducing conditions does not preclude the presence of sulfate in water. The concentration of 
sulfate and dissolved sulfide in ground water within a sulfate-reducing zone will depend on two 
factors : 1) the kinetics of sulfate reduction relative to the concentration of sulfate (i.e., supply of 
sulfate may exceed capacity for its reduction leading to continued persistence of sulfate in 
ground water), and 2) the relative concentrations of dissolved ferrous iron and sulfide produced 
by sulfate reduction. Ifferrous iron is present in molar excess of sulfide (i.e., moles FeOI) > 
moles dissolved sulfide), then precipitation of iron sulfides could effectively sequester 
biologically-produced sulfide and prevent its detection in the dissolved phase. The current 
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uncertainties associated with sulfate measurements limit the reliability of this anatyte for 
screening the condition of wells impacted by organic-based polymer drilling fluids. 

For issue (C), it is important to identifY analytes that are transported less conservatively 
than the contaminants of concern. Dissolved zinc is proposed for screening the condition of 
wells impacted by bentonite relative to the possible loss of cesiUJD--137, cobalt-60, ew-opium 
isotopes, and neodymium-147 onto residual bentonite solids adjacent to the impacted well screen 
(criterion 2.1-2). One significant limitation to this approach is that zinc has not been universally 
detected in site ground water. LANL (2005) reports non-detectable zinc in about 56% of the 
samples evaluated. Thus, non-detectable zinc at a given weJJ screen could indicate either 
sorption onto residual bentonite or the lack of this constituent at measurable concentration in the 
native ground water nt the interval sampled by the well screen. In addition, there are some 
published ion exchange selectivity series that indicate cobalt partitions more strongly than zinc 
to clay minerals (including bentonite). Thus, detection of 7jnc would not preclude loss of cobalt-
60 on residual bentonite. Screening criterion 2.1-2 should be re-evaluated in an effort to identifY 
a more reliable replacement or supplemental candidate to zinc. Bariwn presents a potential 
alternative/additional candidate (99% detect in area ground water). although it is unclear how 
prevalent this metal may be as a site contaminant of concern. 

3. There is also concern regarding the use of onJy the three most recent measurements in 
these assessments without examination of trends. Although the concentrations of the parameters 
used as indicators in criteria 2.1-1, 2.I-2a, and 2.l-2b may change with time and eventually meet 
the proposed triggers, this does not imply that the data are now representative of the aquifer for 
each of the listed parameters. ln general, these criteria may be most useful for identifYing the 
degree of impact to a well screen rather than whether 1he well in question now produces fully 
representative data for many of the constituents. 

4. The Tier 2.2 criteria are designed under the assumption that once oxidizing conditions 
have been re-established the sorption characteristics of the aquifer material immediately adjacent 
to the well screen have returned to pre-drilling conditions. This is not necessarily the case. As 
described above, the reducing conditions established by biodegradation of organic-based 
polymer drilling fluids are likely to alter the mineralogical composition of the aquifer solids 
adjacent to impacted well screens. These processes generally incrense the mass of reacti\'e 
minerals resulting in an increase in the sorption capacity of aquifer rn.arerial.s impacted by 
biodegradation of organic-based polymer drilling fluids. Thus. contaminant concentration data 
collected from impacted well screens mey be biased low relative the actual concentration of 
contaminants in un-impacted aquifer materials in the same flow path. Without collection and 
characteri7.ation of altered aquifer materials, it is difficult to determine the extent of this problem 
on a screen-by-screen basis. A potential indirect method of assessing changes in sorption 
reactivity between impacted and un-impacted aquifer materials would be to conduct push-pull 
tests at impacted and un-impacted well screens that sample from a similar lithology using a range 
of dissolved constituents that capture the particle-reactivity of site contaminants of concern. In 
addition, it may be beneficial to attempt removal of mineral alteration products via physical or 
chemical processes that mobilize or dissolve these phases. 

5. It is noted that tedmetium is not mentioned under these criteria and should be included. 
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6. Due to lUlcertainties in the utility of aqueous chemistcy assessments for the determination 
of whether samples are fully representative of aquifer conditions, it is recommended that field 
studies be designed to validate these or similar criteria As noted above, it is possible that push­
pull tests using a conservative tracer and surrogates for the contaminants of concern may provide 
a qualitative evaluation of differences in sorplive capacity, if performed in impacted wells and 
adjacent wells of similar design that were installed without additives in the screened zone. 
Although detailed quantitative interpretations of such tests would likely be uncertain in this 
setting, the data may still provide one of the few available insights into the current well 
conditions. 

It is recommended that such studies be considered for locations detennined to be critical 
to the monitoring program. The results may then be used to evaluate the need for additional 
studies or well installations at other locations. One possible location for additional study is near 
well R-22 which demonstrates impacts from both bentonite and polymer-based additives. Based 
on previous studies at this location, single-screen well completions could be installed in the most 
important monitoring zones. Comparisons of aqueous chemistJy between R-22 and the new well 
cluster and the results of studies such as push-pull tracer tests may provide much insight into the 
magnitude and long-term impacts of the problems associated with residual additives at other 
locations. 

1. The proposed criteria did not specify specific actions to be taken, other than flagging of 
data, if evaluations indicated impacts due to drilling additives. It is recommended that the 
criteria be expanded to specify precisely what flagging the data means with respect to data 
limitations, usability, and corrective actions such as well re-development or replacement. 

Issue 2: Site~specific contaminants of concern include americium, cesium, iodine, plutonium, 
strontium, techneti~ manium, chlorinated solvents. perchlorate, and others. Whether samples 
obtained from the hydrogeologic characterization wells following re-de\'elopment are 
representative of aquifer conditions will depend on the degree to which residual drilling fluids 
and altered aquifer materials have been removed or returned to their unaltered states. This 
question can orJy be answered follo·wing re-development and demonstration that the 
geochemical properties of the aquifer materials surrounding the well screen have not been 
altered with respect to geochemical/sorption characteristics for the contaminants for which 
sorption or geochemical environment is a significant concern, such as strontium-90, americium~ 
241, cesium-137, strontium-90, and isotopes ofplutonium. Studies such as those discussed 
above will be necessary to validate predictions made based on aqueous chemistry. 

As noted in Bitner (2004), analyses for contaminants that may undergo biological 
transformations, such as chlorinated solvents and percblorate7 may not pmvide representative 
results as long as reducing conditions caused by degradation of organic carbon associated with 
polymer-based drilling additives exist adjacent to impacted well screens. Continued monitoring 
of redox-sensitive parameters may be used to determine when the polymer materials have been 
degraded, an oxidizing environment has been re-established. and samples for these constituents 
may be considered representalive. 
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Other issues affecting whedler samples from the hydrogeologic d:J.aracteri.zaon wells are 
representative of aquifer conditions include the design and construction of these wells. Many of 
the wells, particularly those constructed at the top of the regional aquifer, use screens as long as 
approximately 60 ft. This type of construction often results in significant dilution of any 
contaminants that may be present unless the contaminant is pervasive throughout the entire 
screened interval. lnterYal sampling using a pump/packer system may provide information 
concerning differences in water chemistry within the saeen and the possible effects of dilution. 
Although the use of long screens may extend the useful life of the well in a setting where the 
regional water table is declining, it may render early detection of contaminants highly uncertain. 

In addition, the use of a long screen increases the risk of cross connection of differet~t 
hydrostratigraphic units. Cross connection of different units may result in significant vertical 
flow within the well and the transport of contaminants, if present, to other parts of the aquifer 
system. The existence of a vertical flow field within the well may also be characterized using a 
sensitive electromagnetic or heat-pulse borehole flowmeter as described in Yotmg et al. (2000). 
Additional information and advice regarding design and use of borehole flowmeter surveys to 
characterize both the vertical flow within a weU and the zones from which water enters a long· 
screened well during purging and sampling can be provided, if desired. 

At other locations. it appears either that the uppermost well screen may be installed far 
below the top of the regional aquifer or that one of more of the most transmissive intervals was 
not screened, making early detection of contaminants highly tmcertain. The former is illustrated 
by screen # 1 in well R- J 6. where the screen is isolated within the casing. due to problems 
encoWltered during well installation (e.g., drillers W1able to withdraw casing and thereby 
abandoned casing in place). The end result is that the upper 200+ feet of the regional aquifer is 
not being monitored at this location. Additionally, based on the as-built diagrnm ofR~16, screen 
#4 appears to be impacted by slough materials. The latter may be illustrated by specific 
intervals of well R-22, where geophysical Jogging appears to indicate the presence of nwnerous 
water bearing zones which could contribute to the transport of contaminants of concern. 

As the focus of the issues raised by the NNMCAB appeared to relate to the effects of 
drilling additives. a detailed evaluation of the individual well constructions was not perfonned. 
However, it is recommended that such an analysis be performed before wells are determined to 
meet criteria nonnally applied in a detection monitoring program. In smmnary, factors other 
than the effects of dri11ing additives may also impact ·whether grmmd-water samples are suitable 
for the purpose of early detection of contaminant releases or migration and should be considered 
during specification of a detection monitoring network. 

Issue 3: The contaminants of concern vary in their mobility in the environment due to 
differences in their physical/chemical properties. In principle. accurate knowledge of the 
concentrations of the most mobile contaminants, particularly tritium. can be used ns an indicator 
of 1he maximum extent of lhe less mobile conSaminants of concern, such as the isotopes of 



9 

plutonium. However, this type of evatuation assumes that an of the contaminants of concern in a 
given area were spatially and temporally co-disposed and that the concentration of the mobile 
contaminant w~ sufficiently high in the w~te stream to allow detection at a given distance from 
the disposal point It is further noted that Bitner et al. (2004) also consider nitrate and 
perchlorate to be conservative environmental tracers that travel at the speed of the ground water. 
However, these constituents may be subject to removal amder certain conditions, such as in a 
reducing environment surrounding wells screens impacted by polymer based additives. 
Therefore, well-specific evaluations using these compounds should be performed with care. 

Documents provided for this review did not include information concerning the analyses 
of historical waste streams. Therefore, this issue was not evaluated in detail. Based on 
experience at other sites, it is quite likely that the available information may only allow a 
screening-level evaluation to be performed. Tritium activity is also used as an indicator of the 
ground-water age or elapsed time since ground water entered the subsurface. This evaluation is 
useful in assessing the potential for contaminants of concern to be present However, care must 
be exercised in the interpretation of these data due to the effects of dilution of samples within 
long-screened wells. Wtcertainty with respect to the effects of biological processes in impacted 
well screens sampled using a no--purge technique, and related factors. 

lss\le 4: An evaJuation of Abackground@ ground-water chemistcy is provided in LANL (2005). 
In dlis study, sources for the data determined to reflect conditions in the regional aquifer were 
limited to springs and long-screened water production wells located at significant distances from 
many of the characterization wells. These types of sources generally produce water that is a 
mixture of contributions from different lithologic lnlits and different areas. This type of study 
may provide useful information on Abackgrmmd@ constituent concentrations for the purpose of 
siting a water supply well. However, it does not appear to be appropriate for detailed 
comparisons with water samples obtained from monitoring wells that provide samples from 
discrete zones and likely represent much smaller volumes of the aquifer and different flow paths 
within the aquifer. Although the information in LANL (2005) provides insight into the possible 
range of Abackground@ conditions, data from monitoring wells located upgradient of waste 
management units/disposal areas are required to allow reliable comparisons with wells located 
downgradient of these Wlits. TI1erefore, the cutTent Abackground@ data should not be used as a 
sole indicator of whether samples are representative of aquifer conditions. 

Recommendations 

Identification oflmpacts: It is reconunended that all well screens impacted by residual drilling 
additives be identified, corrective actions to be taken be specified, and field studies performed to 
verify these evaluations. LANL has proposed a tiered approach, dated September 6, 2005, to 
support these assessments. Comments and recommendations concerning this approach are 
provided above. 

Future Well Jnsmtlatioos: The following recommendations for improvement during the 
drilling and construction of future monitoring wells should allow installation of wells that 
provide the most representative samples possible for the contaminants of concern at LANL. 
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l. Drill boreholes using no bentonite or organic additives within screened intervals. 
Additives may be used in intervals above the target monitoring zone if a telescoping construction 
is used and the hole is adequately cleaned before drilling the final footage within the interval to 
be screened. Although this may require the use of significant quantities of water to control 
heaving in the saturated zone, the effects of potable water are minimal and can be mitigated 
during well development This will likely necessitate the use of single-screen weU completions. 
Such constructions allow for more effective development and greater confidence in both the 
chemical data and estimates of hydrogeologic parameters. Targeting of monitoring intervals 
prior to drilling should be possible at locations where data from ilie existing characterization 
wells are available. 

2. Limit screened intervals to no more than approximately 10ft to 20ft in length, depending 
on the formation characteristics at a given site, to minimize dilution and the potential for 
interconnection of separate aquifer units. 

3. Eliminate the use of pipe-based screens with openings drilled in the field. This screen 
construction likely renders uniform development of the borehole wall more difficuJt than if rod­
based screens or similar materials are used. 

4. Minimize the time between drilling and weJJ development During \Veil development, 
use aggressive methods that result in water movement into and out of the well screen within the 
constraints imposed by the dep1b to the gromd water. 

5. At locations detennined to be critical to the detection monitoring program, consider 
replacement of wells that were drilled using bentonite or organic additives with wells installed 
without additives in the screened zones. As noted above, data available from installation of the 
hydrogeologic characterization wells at these locations will allow specific intervals to be 
targeted for screening. Drilling additives may be used in intervals above the target screened 
zone. However, a casing should be pressure grouted in place and the hole cleaned prior to 
drilling into the screened zone and subsequent well installation. 

Summary: Most of the hydrogeologic characterization wells at LANL appear to have been 
installed using drilling additives that may impact the quality of data obtained from the affected 
well screens. Some of these impacts have been documented in variom LANL publications. 
However> a systematic study to identify impacted screens and assess data usability has not been 
performed. In general, it is likely that many of these screens may not produce representative 
samples for constituents that strongly sorb to clays or whose fate in the environment is sensitive 
to changes in redox conditions. In particular, the constituen~s of concern that may be most 
affected by the residual drilling additives are cenain radionuclides, such as americium, cerium, 

plutonium, radium, strontium, uranium. many stable metal cations, and organic compounds that 
may be degraded in the impacted environment near the well screens. 

The impacts are not well understood due, in part, to the difficuJty in directly 
characterizing aquifer materials adjacent to the screen. Thus, predictions of the time frames for 
the impacted intervals to return to natw"al conditions should not be considered to be reliable. [t 
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is also likely that the inability to fully remove the additives which were used during drilling has 
reduced the hydraulic conductivity of some or most of the impacted screened zones. The use of 
the Westbay sampling system employing the MOSDAX method ofn~purge sampling in the 
impacted screens likely maximizes the effects of the drilling additives since the sample is 
obtained from the region immediately adjacent to the well screen. 

The path for resolution of issues concerning the impacts of drilling additives on the 
quality of ground-water samples should include identification of aJI well screens impacted by 
drilling additives. specification of the corrective actions to be taken, and field studies performed 
to verify these evaluations. Based on the t.mcertainty in characterizing the condition of aquifer 
materials adjacent to the well screens and the potentially Jong time frames that some impacts 
may last. installation of replacement wells at critical locations should also be considered. If you 
have any questions concerning these comments. please do not hesitate to calJ us (Acree: 580-
436-8609; Ford: 580-436-8872; Ross: 580-436-8611) at your convenience. We look fonvard to 
future interactions with you concerning this and other sites. 

cc: Mike Fitzpatrick (5303W) 
Jo Ann Griffith (52020) 
Vince Malott, Region 6 
Dr. Stephen G. Schmelling, GWERD 
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4(Hp), MnOOH, Mn(li)MnQII)p4 

Figure 1. Illustration of certain aspects of solid phase chemistry not considered in the Bitner et 
a/. (2004) conceptual model describing the evolution of aqueous and solid phase chemistry at 
welt screens impacted by biodegradation of polymer-based drilling fluids. (A) Simplified 
depiction of the LANL conceptual model relative to 1he various stages of geochemical evolution 
in the impacted zone adjacent to the well screen. (B) Precipitation of major precipitate phases 
that can occur during Stage 3 reduction processes. 
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Figure 2. Schematic diagram depicting the evolution of aqueous and solid phase chemical components within the impacted zone of 
the aquifer adjacent to well screens impacted by the biodegradation of organic-based polymer drilling fluids. Changes in relative 
abundance of individual chemical components are depicted based on the current state-of-knowledge of mineral alterations that 
accompany organic biodegradation reactions (i.e., microbially-driven iron-, manganese-, and sulfate-reduction) in subsurface 
environments. 
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eg Native Aquifer Sediment 

Figure 3. Schemalic illustrating differential transport behavior of site contaminants of concern 
within the impacted zone adjacent to well screens influenced by biodegradation of organic-based 
polymer drilling fluids 
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Table 1. Listing of drilling additives employed during implementation of the hydrogeologic characterization program at LANL. 
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Table 2. Listing of water-teachable chemical constituents present in drilling fluids employed 
during implementation of the hydrogeologic characterization program at LANL. 
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Table 2. Listing of water-leachable chemical constituents present in drilling fluids employed 
during implementation of the hydrogeologic characterization program at LANL. 
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MEMORANDUM 

SUBJECT: Los Alamos National Laboratory, Los Alamos, New Me:ocico (05RC06-001) 
Impacts of Hydrogeologic Characterization Well Construction Practices 

FROM: R<>bert Ford. Ph.D., El1viromntlltal Scientist 
Subswface Remediation Branch 

Stet.·en D. Acree, Hydrologist 
Randall R. Ross. Ph.D., H}·drologist 
Applied Research & Tecbnical Support Branch 

TO: Richard Mayer 
U.S . EPA, Region6 

As requested, various documents conceming wen construction practices and water 
quality evaluations at the Los Alamos National LaboratOiy (LANL) have been reviewed by Greg 
Davis, a hydrogeological oonsultant to Dynamac Corporation, and the above named staff of the 
National Risk Management Research Laboratmy (NRMRL) - Ground Warer and Ecosystems 
Restoration Division. Dynamac is an off~ite contractor providing technical support services to 
this laboratory. The review and recommendations contained in this memorandum represent a 
technical evaluation of site--specific conditions based on the current state of the science and are 
neither policy nor prescriptive guidance. TbJs memorandum is pmvided to clarify issues 
discussed in our mefllOf'BJldnm to you dated September 30. 2005, and contains the materia! 
provided in the previo~ memorandum wtth modifications mtended to better conve_y the 
requested information. lhe current review does not include the recenl document entitled, '"'"Well 
Screen Analysis Report" {l..ANL, 2005c), whtch w1U be reVlewed under separate cover. 

The focus of this review has been on the questions posed by the Northern New Mexico 
Citizens' Advisocy Board {NNMCAB) in a memorandum from DeLong to Mayer dated 114/05. 
The questions which were posed center oo the capability of the e.xisting hydrogeologic 
characterization wells to provide representative ground-water samples fox all site-related 
constituents of concern. The specific questions are swrunarized below: 

Issue l: lfLANL decides to convert characterization wells to monitoring wells, can wells 
drilled with bentonite clay or commercial fluids, such as EZ-MUD, Quik-FOAM, 
TORK.EASE, and LJQUI-TROL, ever be developed and cleaned up adequately to 



Issue 2: 

Issue 3: 

Issue 4: 

provide analytical data representative of the ground water in the aquifer \.lnit being 
sampled? 

Will the use of rormnercial drilling fluids and bentonite clay preclude any 
contaminants from being accurately sampled even after well cleanup? If so, which 
ones? 

In public reports, LANL ind.icalf:S that contamination from LANL operations has 
not reaclled certain ground· water regions. LANL bases these statements on 
analytical results which show that certain fust-moving contaminants, such a<> 

tritium. that are not affected by drilJing fluids or clays have not been detected in 
concentrations above background in samples from the wells. Are tritiwn and other 
mobile constituents suitable indicators of possible impacts for the entire suite of 
site-specific oonstit~IS at LANL? 

(a) Can LANL derive an independent estimate of background conaJOtrations of 
potential contaminants from accumuJated ground-water data without using 
analytical results from the wells associated Vltitb the Hydrogeologic Work Plan? 
(b) Would such data constitute reliable criteria for judging when wells are suitable 
as monitoring wells'! 

The issues whidl have been nrised by 1he NNMCAB are valid and, in many cases, 
difficult to reliably answer. The NNMCAB and LAN!. are correct in identizying intrusion of 
bentonite and organic drilling fluids as a potential problem for reactive contaminants of concern. 
The following review attempiS to answer-1he questions, where possible, to provide insight into 
the scientific aspects ofthe 1ndiv\d\nd issues, antJ to reoommend addrtlonal types of st\ldies that 
may be useful in filling existing data gaps. It should be noted thai this review does not provide a 
detailed list of contaminants that are atrected by the residual drilling additives at each impacted 
well screen. Examples of constituents that are most likely to be affected are given at appropriate 
points in the discussion. However, preparation of a comprehensive list for each well screen is 
beyond the scope of this review and would require better knowledge of the degree of impact at 
each screen and would be expected to change with time. particularly for the screens impacted by 
organic additives, as the geochemical en\'ironmem in the impacted :wne changes. 

In general, it is often difficu1t to obtain fi.dly representative samples of subsurface 
materials, particularly in a highly complex setting such as at LANL. This does not imply that 
available data are always appropriate regardless of objectives and intended data uses. This 
review highlights potential data quality problems and Wlcertainties. Since data quality objectives 
(DQOs) were not explicidy stated in the limited set of documents available for review, it is 
recommended that the DQOs addressing the specific requirements for the samples and the 
intended use of the data from the wdls imparted by residual drilling fluids at LANL be reviewed 
to determine the appiicabiJity of the suggesti<:ms provided below. 

For convenience. tbe review- is divided into an executive summmy deicribing fmdings 
related to the core issues of the effects of residual drilling addi1lves on ground·water samples, a 
discussion of backgroWld information describing the effects of the drilling additi,·es used at 
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LANL in more technical terms, and sections corresponding to the individual issues raised by the 
NNMCAB followed by a briefsumrruuy. Recommendations for additional studies or changes in 
practices are included under- each section, where appropriate. 

Executive Summary 

One of the central issues to be addressed as part of this review is v.bether representative 
ground-water samples can be obtained from wells installed as part of the Hydrogeologic Work 
Plan, considering the methods and techniques med by LANL to drill the boreholes, install, 
develop and sample the wells. There are two questrons that m.m be answered in order to provide 
a complete answer to this question: 

1) Has 1he introduction of drilling fluids, including bentonite and biodegradable organic 
polymers, resulted in changes in ground-water chemisny from pre-drilling conditions? 

2) WiiJ alterations of the aquifer material around a well, either through the introduction of 
bentonite or changes broughl about by the break-down .of organic drilling fluids. alter how 
contaminants move toward the well screen, relative to pre-drilling conditions? 

The ability to answer fue central question of whether 'ground-water samples are 
representative' depends on how much we know about existing geochemical conditions next to 
the well screen and in areas that have not been affected by drilling fluids, further- into the 
formation. Analytical results of ground-water samples indicate that drilling additives have 
changed the geochemical conditions arotmd numerous wens. As acknowledged by LANL, these 
well screens should not be considered to curreotty provide samples representative of reactive 
contaminants of concern. 

The second question cannot be addressed through direct measurements without acquiring 
samples of aquifer solids in the affected zone adjacent to the weD screens. For wells drilled 
using bentonite additives, the inability to sample and directly measure the level of residual 
bentonite in sediments ailjacent to screened intervals makes the representativmess of water 
samples for strongly sotbing contaminants uncertain. These oon1aminants include isotopes of 
americium, cerium, plutonium and radium. For wells drilled using organic polymer additives, 
the alteration of aquifer sediments is of particular concern for well screens imJutcted by 
biodegradation, since these reactions are known to result in alter-ations ofirorr and manganese­
bearing minerals. This is a critical issue. since these minerals often exert a dominant influence 
on the movement of inorganic contaminants in the subsurface. Changes to the aquifer minerals 
can result in the removal of many of the IDO£e readive inoJptjc contaminants of importance to 
LANL and make water samples from the impacted well screens non-representative of aquifer 
conditions. The extent and time period of this impact will depend on the types of new minerals 
that are formed and the persistence of these new minerals after the complete break-down of the 
organic polymer. 

Since determining bow tllUCh 1he geochemistry of an aquifer has changed due to drilling. 
well installation, and sampling activities depends on a best estimation based on a rnnge of direct 
measurements and inferences. the answer to this question is comple.x and uncertain. The 
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question concemjng whether changes in water cllemistJy have occurred may be answered 
directly by analyzing water samples and comparing the results with those obtained from suitable 
backgrOtmd samples. However, using changes in water chemistry to determine changes in 
aquifer mineralogy and the resulting changes in sorptive properties of the aquifer materials is not 
as straight forward. 

The problem with using water quality data to determine changes in the sorpti.ve properties 
of aquifer materials is mustrated by the following analogy. SuppclSe one wanted to determine the 
temperature of wa1er in a glass sitting on a table. Two approaches to this problem, each with 
different levels of confidence, are: I) use a calibrated instrument (e.g., thennometer) to directly 
measure the tempemure of the water with a level of confidence dependant on 1he accuracy of the 
thennometer, and 2) use an indirect method to estimate a temperature range. for example, if the 
water is not solid (i.e., ice) or bubbling (i.e .• boiling), then it could be assumed tbat the water 
remperature is benvem 32"F/0°C and 2I2°F/I00°C. However. ir would be difficuitto 
accurately determine the water temperature ·without using a thermometer. Similarly. tiying to 
determine changes in aquifer properties resulting from reducing conditions using only water 
chemistry data would resul! in a wide range of possible values. The use of more direct methods 
would be necessmy to detennine the e.xtent of mineralogical changes to aquifer materials 
following the return of oxidizing conditions near the well semen. 

Relati ~·e to addressing the question of whether grouod-wate:r samples ace represent.ali ve 
of the undisturbed aquifer chemistry, water quality data alone provide an unreliable indication of 
whether there is sustained impact to sediment sorption characteristics. The margin of error of 
determining, through measurements of water chemistry, what sediment minerals exist at any 
given point in time at a weU screen is compamble to the level of uncertainly in estimating the 
temperature of a glass of water solely through visual observations. This is a limitation of the 
approach proposed for determining the condition of screened intervals at wells for which 
alterations have been identified by LANL. In many cases, the reducing eo-viromnent established 
by the degradation of organic drilling additives has exposed the aquifer minerals to conditions far 
different from the oonditioos that have been established by many years of undisturbed ground· 
water flow. This is a significantlimitmion for the purpose -of using these wells for $se5Sing 
potential contaminant transport, in light of independent researCh that documents the extent that 
iron· and sulfate-reducing conditions may alter sediment mineralogy. 

None of lhe documents available for review provide definitive evidence of the types of 
new minerals that have been formed or lhe degree of alteration of the aquifer materials. 
Consequently, a detailed evaluation of the changes in the degree to which reactive contaminants 
would be removed from wa1er passing through the screened zone cannot be reliably performed. 
Further, the altered minerals wiH remain for some period of time foUowing the return of 
oxidizing conditions. The time frame for this continuing impact to the representativeness of 
ground-water samples may be years to decades, depending on the types and degree of alterations. 
Documents provided fOI' review by LANL do not explicitly acknowledge this potentially long­
term data qual try limitation. 
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Backgro.tnd 

In order to respond to the issues raised by the NNMCAB, the nature of tbe impacts due to 
the presence of residual driUing additives must be tmdemood. The following background 
information and assessment is provided to facilitate this understanding. The drilling fluids used 
at LANL can introduce new reactive minemls into the screened interval that may retard 
contaminant transport relative to UIHmpacted zones within 1he aquifer. Alteration of aquifer 
sediment reactivity .results fu:>m one of two processes: 1) .introduction of a reactive clay mineral, 
bentonite, that has significant sorption capacity for many ofrhe site contaminants of concern, and 
2) alteration of in-situ aquifer miner.dogy during degmdabon of residual organic additives that 
results in the production of new reactive mineral phases such as Mn/Fe carbonates, Mn/Fe 
sulfides, and/or reduced Mn/Fe oxides and hydroxides (Figure 1). Based on a review of 
information presented in Bitner et al (2004), intrusion of organic drining fluids may have 
occurred in one or more screened intervals at aU of the well locations whereas dte intrusion of 
bentonite-based drilling fluids is likely to have occurred in fewer wells due to the more limited 
use that was reponed (fable t ). 

In an attempt to explain the possible impacts of these two classes of drilling fluids, two 
diagrammatic conceptual mod.ds were introduced in Figures 6 and 7 of Bitner et al. (2004) to 
depict the evolution of aqueous and solid phase chemistry \\ilhin the impacted zone of a wen 
screen. According to Figure 6 and accompanying discussion. degradalion of organic driHing 
fluids leads to reducing conditions that result in dissolution of Mn and Fe (bydr)oxides (with 
stated concomitant increases in dissolved Mn and Fe) and the reduction of sulfate. nitrate, snd 
some site-specific contaminants of concern (Bitner eta/., 2004). These processes will also result 
in the production of dissolved carlx>nate from organic carbon biodegrndat:ion and dissolved 
su\fide from micro\1\al sulfate lOO"uc;;\ion. 1t 1s 1mptioo 1h~t d1ssolved M11 a11d f'e derived from 
reductive dissolution of the original Mn- and Fe-bearing aquifer "minerai coatings' will be 
conservatively transported from the zone of infiumce adjacent to tbe impaded well screen. 
However, a more probable scenario is the re-precipitation ofMn and Fe as new mineral phases in 
the presence of elevated concentrations of carbonate and sulfide produced during biodegradation 
of organic polymer drilling additives. The 3100tDlt of these new minernl phases and the time 
frame over which they may be produced will depend on 1) the amount of mganic polymer 
drilling additive introduced into the .aquifer, 2) 1he amount of sulfate tnlnspoxmd in groWld water 
at a particular well screen. and 3) the coocentrBJions ofMn and Fe within the original aquifer 
sediments. It is not possible to project amounts or time frames at a given well screen with any 
certainty without knowledge of the amount of organic polymer additives that may have been 
introduced into the aquifer. Upon recovery of mo.re oxidizing conditi~ these newly-formed 
reactive mineral phases can subsequently be re-oxidized to their oxide forms with no net Joss of 
Fe and Mn from the fonnation. This overall scenario is presented schematica.Uy in Figure 2 with 
changes in the relative abmdance of specific aqueous and solid phase components documented 
as a function of the evolution of tbe aquifer adjacmt to an impaded well screen. 

The types of mineral trans.fonnatioos alluded to In the previous discussion have been 
identified in a number of experimental systems. Examples of the reported observations of 
transformations in Fe-beari.ng oxide minerals are documented in Table 2. These experimental 
systems replicate the type of conditions (i.e., iron- and sulfate-reducing) observed in some of the 
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weJI screens as documented in Bibler et al. (2004). A visual depiction of the impact of iron­
reducing conditions on changes in the mineralogy of iron oxide coated sands is shown in Figure 
3 (Benner et aL, 2002). 1bus, the current state of technical Jmowledge supports the contention 
that stimulation of microbial processes that lead to iron- and sulfate-reducing conditions within 
an aquifer can significantly alter the clwacteristics of redox-sensitive minerals. However, the 
extent of knowledge relaaive tD ilie pelSisteru:.e of miner.d altaarioo products following the return 
to oxidizing (pre-drilling) conditions is limited. No studies bave been docwnented in the 
scientific literature or within written materials provided for this review to properly assess 

1) how long the reduced mineral phases will survi~e. or 
2) to what type of mineral phase(s) they wilt transform back to following the return of more 

oxidi7ing conditions. 

The body of research that has examined redox processes active in soils and sediments 
indicates that significant time periods (years to decades) may be necessary for aquifer sediments 
to return to a condition that resembles the initial condition that existed prior to a significant 
change in redox. chemislry. For wcll screens impacte.d by reducing oondil.ioos established during 
degradation of organic polymer drilling additives, any projections relarive to the time to recovery 
or the characteristics of1he •recovered' aquifer sedimmts would need to be verified by direct 
observations in order to reduce the oocert&nt}· associated with establishing wbethei ground­
water samples are representative of pre-drilling coodilioos wilhi.o lhe aquifer. Jn this respect, any 
information that could be obtained relative to the amounts and types of minerals produced at 
impacted well screens due to biodegradation of organic polymer additives would be very useful 
in the screening analysis of the utility of existing welt irun.attations for the co11ection of 
representative grOt.Dld-walel' samples. 

For screened intervals at which aquifer sediments may have been collected and retained 
during the drilling program, implementing microcosm studies similar to tbase illustrated in Table 
2 could be beneficiaL These microcosm studies could incorporate representative amounts of 
organic polymer drilling additives and, thus, provide an indirect assessment of in-situ aquifer 
sediment conditions that may exist for those well screens impacted by biodegradation of organic 
polymer additives introduced during drilling. In addition, the sediments obtained from these 
microcosm studies would provide a representative material that could be used to evaluate the 
extent that site contaminants of concern may be sorbed (and thus not detected) 81 well screens 
impacted by biodegradation reactions. This would provide a useful constraint to evaluating the 
extent to whicll this may be a oo.na:m for the various ground-water flow paths being sampled by 
the existing well network. 

The mineralogical alterations depicted in Figures 2 and 3 will result in changes to the 
chemical reactivity of aquifer solids within the impacted zone adjatHll to the well screen. A 
likely outcome resulting ftom a change in aquifer solids reactivity is that contaminants of 
concern will interact with altered .aquifer solids ro various degrees and some will be retarded or 
removed from solution (Figure 4). Since the contaminants of concern relevant to LANL ·s 
ground-water c:baracteriz3tion effort represent a wide r.mge of chemical affinity for sorption onto 
aquifer solids, the potential exists for inaccumte assessment of the concentrations of 
contaminants under the gi\·en conditions at an impacted well screen. 
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There is currently no definitive identification of the specific new mineral phases that are 
being forme4 and the amow:us ofminelal alteralion products within the impacted zones adjacent 
to affected well screens. This lack of information increases the mcertainty as to whether a non­
detect concentration (or a value below " background .. ) of a strongly--sorbing contaminant of 
concern is indicative of I} the absence of the contaminant in iliat portion of the aquifer being 
sampled or 2) sorption of the contaminant within the impacted zone SWTO\Diding wells where 
residual drilling addilivts resulted in .significant alteration of the geochemical environment 

Issue 1: lfLANL deddes Co miiWit ~ wdls Co moaitoria: wells, tan wells 
drilled with bentonite day or tommerrial fluids, sutb as EZ-MUD. Quik-FOAMt 
TORKEASE, and UQUI-TR~ ever be dt:Yelopal ami daJied up adeciuately to provide 
analytical data represeo1a1ive of the ground water io the aquifer UDit being sampled? 

With respect to screens where bentonite-based additives were used, it is possible that 
even trace am01mts of residual bentonite that remain following developmeot may ratder ground­
water samples non-representative for highly sorbing constituents. This situation would be 
difficult to accurately chamcterize. Therefore, the quality of samples for ccnstituents such as 
isotopes of americium, cerium, plutonium, and radi.wn obtained from these screens will likely 
remain uncertain even after re--development 

With respect to screened intervals where organic additives were used, it is possible that 
development procedures used in some wells following inS1'.alb1ioo may have been sufficient to 
remove enough of the additives to prevent significant alteration of the geochemical environment 
surrounding the well screen. Vigorous redevelopment may be useful in removing. additional 
quantities of the resid\tal organic materials from some 1mpa(;ted s~s and shorten the time 
frame for the return to oxidizing conditions, particularly if lmge quantities of additives did not 
infiltrate the screened T..one. However, it is unlikely tba11he new mineral phases formed during 
biodegradation of the organic materials would be fully removed during re-development using 
conventional physical techniques. It is possible that some or all of these impacled wells may be 
capable of providing representativesamples following degradation of the residual organic 
additives, the return of oxidizing conditions, and ttansfonnation of the altered minerals. 
Sampling methodologies Jha1· may .aid .in ultimareJy obtaining representative samples from such 
wells and better assessing lhe representativenesS of &hose samples include: I) use of methods that 
include purging of water prior to sampling to minimize retention time in the impacted zone and 
2) sample collection. preservation and analysis procedures that minimize changes in chemical 
speciation of redox-sensitive parameters_ lt is recommended tbat current sampling procedures be 
criticaJiy evaluated and the potential benefits of any possible mcdifications in these areas be 
considered. 

Resolution of Issue 1 first requires identification of the wells that may be sufficiently 
impacted by drilling fluids as to affect the chemistry in the aquifer sumnmding the wefl screen. 
In this regard, LANL proposed draft criteria, daJed September6, 2005, for determining impacts 
(LANL, 2005b), wbicb have been included in 1his review. The reviewed criteria are attached to 
this document and labeled .as Appendix A. An .e\7aluation and recommendations concerning the 
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September 6, 2005, version of these criteria are provided below. Jt is noted that a recent report 
(LANL, 2005c) may contain updated criteria and will be reviewed tmder separate cover. 

1. The proposed criteria are based on analysis of water chemistty. It should be noted that 
while analysis of changes in aqueous cllemistry at a given well screen presents one potential tool 
for characterizing well recovay, 1here is a high degree of uw::ertainty associated with this avenue 
of analysis. Specifically, aqueous chemistty data cannot be used to infer the distribution of 
contaminant mass (between water and solids) within lbe impacted zone adjacent to a well screen 
without knowledge of the initial concentration of the contaminant entering the impacted zone 
(i.e., background constituent concentralions). In addition, comparison of measured 
concentrations of indicator parameters (or rontaminan1s of ooncem) to background ground-water 
concentrations are useful only \\<hen the chosen backgrowtd condition is representative of the un­
impacted aquifer adjacent to the welt screen being sampled. Reliance on an tmcertain 
background condition ro assess apparent well recovery limits lhe reliability of lh.is approach (see 
additional discussion tmder Issue 4). 

In Uris regard. the data used !o cltanscterize background oondi!ion.s {LANL, 2005a) appear 
to be too sparse, derived from sources representing mixtures of water that are significantly 
different from the samples obiained from 1he hydrogeologic dlaracaerizalion wells, and 
representative of significantly different flow paths within the aquifer. It is recommended either 
that additional background data be obtained from monitoring wells screened solely within the 
specific Wlits of interest and installed without the use of additives within the screened interval or 
that much less dependence be placed on the use of currently aYai1able rockground data in this 
evaluation. 

2. Due to the relatively large variability observed in the background data set (L.ANL, 
2005a), the trigger values proposed by LANL may not be conservative enough to identifY some 
impacted wells due to uncertainty associated with appropriate back.grmm.d values. For example, 
LANL criteria 2.1-2a and 2. 1-~b (Appendix A) use 1he minimmn backgrmm.d concentrations for 
strontium and uranium as triggers to flag data as possibly non-represent.atit.•e . Actual background 
values at the locations of the clwaderizarion wells may be significantly different from the 
proposed values for reasons stated in the discussion under Issue 4 below. In similar fashion, it is 
not clear that detections of a parameter at concentrations above a ma.~imum background value 
are a firm indicali.on tha1 bentonite is the source for the elevaled constituent, as stated in LANL 
criterion 2.1-la 

3. Where applicable, comparison of chemistry data for suspected well screens impacted by 
bentonite and/or o~ganic polymer.; to backgrowd ~oos should include constituents that 
represent the full range of reactivity for potential site contaminants of concern. Examples of 
inorganic constituents that may be anticipated in background ground-water samples that 
represent a useful range of sorption reactivity (and mechanism) with respect to potential site 
contaminants of concem include zinc {Zn), strontium {Sr), molybdenum {Mo). ce.ium (Cs), 
barium (Ba), europium (Eu), thorium (Th), and uranium (U). The current criteria are structured 
to make use of comparisons between background values and data obtained from characterization 
wells for some but not aJJ of these constituents. ff present in background ~'liter from the 
monitoring zones of interest. these may be useful indicators in an assessment of the range of 
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impacts of the drilling additives. lt is recommended that the utility of the constituents not 
currently used in the well assessment criteria be considered. 

4. Development of a tiered process to assess the evolution of water chemisny at impacted 
well screens does provide one of several tools that should be implemented to judge the 
appropriate disposition of ground-water wells. The decision process should be based on 
comparison of measured grotmd-water chemistry to the anticipated chemical conditions derived 
from the presumed cooreptuaJ model oftbe geocbem.icaJ evolution of impacted well screens. 
Based on analysis of tbe current oonceptuaJ model proposed by LANL, it is recorrunended that 
the tiered review process be re-evaluated and revised to more appropriately represent the 
conceptual model depicted in Figures l and 2 of this review. It is aJso recommended that the 
tiered review process be preceded by a screen-by-screen determination of where organic, 
bentonite, or both drilling fluids were used and the approximate quantities that were used. Our 
examination of the data provided by LANL on a boreboJe-by-bor«aoJe basis regarding this issue 
indicates that all boreholes were drilled using organic drilling fluids, and some boreholes were 
also drilled using bentonite. If it is detennined d1ai all saeened intervals were driUed using 
organic drilling fluids, some re-structuring oflhe flow oflhe tiered process may be appropriate. 

The following three issues should be considered wi1h respect to the choice of analytes 
that are used in criteria to assess .apparent well recovery: 

A. A subset of the analytes d:rosen for assessing impact of drilling fluid at a given well 
screen should be a component of the drilling fluid and have concentrations that are much 
higher than typical for site ground-water background conditions. 

B. Analytes chosen to assess geochemical conditions or pcssible cootaminant sequestration 
should not be susceptible to changes in c"emical speciation dm1ng sample c<'Hection and 
preservation, and 

C. Analytes chosen to assess the possible sequestration of oonlaminants of concern on 
aquifer solids surrmmding impacted screens should possess a higher affinity for 
partitioning to the unaltered/altered aquifer solids. 

With regard to issue (A), it appems that the currently recommended list of analytes used 
to assess drilling fluid impact may not be complete. A summary of dcioni7m water extraction 
data made available for review by LANL is shown in Table 3. Arul.lytes highlighted in yellow 
for a subset of drilling fluids may serve as appropriate indicators of the oontinued presence of 
several of the drilling fluids. rt should be noted that no data were available for review for a 
number of the drilling fluids that were frequently employed during drilling operations (including 
EZ-MUD, Quik-FOAM,. TORKEASE,. and UQID.-TROL). These data should also be obtained 
and evaluated as part of revisions to the analyte hst. 

With rega.n:l to issue (B), there is concern that sulfate may not be a reliable indicator 
I.Ulder reducing oonditions. Specifically. it is possible to obtain a false positive for the presence 
of sulfate due to inappropriate collection and preservation lba1 will resuJt in lhe oxidation of 
dissolved sulfide. This problem is magnified by a wale!' colledion method using a no-purge 
technology. B.ased on our on-site observation of ground-water sampling activitles at well R-22 
on June 28, 2005, it appeared that there weze few controls implemented to limit oxygen intrusion 
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into water samples retrieved from the we]) screen. First, sampling vessels that are lowered to the 
well screen are potential sources of oxygen exposure to sampled water, even though the 
sampling vessels are deployed under vacuum.. Qualliy control data were not· available for this 
review to assess the reliability of this sampling configuration to prevent oxidation of dissolved 
sulfide (and Fe(Il) or Mn(ll)l during the timeframe of a typi<:al sampling event. Secondly, 
oxygen exposure again may oa:ur during tnmsrer of rolleded water to individual containers 
prior to submission for laboratory analysis, since sample transfer was not conducted without air 
exposure. Based on our obsen•ations in the field, it did not appear that dissolved sulfide was 
measured in the field, so there was no analytical mechanism in place to evaluate whether sulfate 
measured in the laboratory represents the true concentration at the well screen, the concentration 
following oxidation of dissolved sulfide after sample oolloctioo, or some combination thereof. 
This is of particular concern since sulfate is med as one of the initial criteria (LANL criterion 
2.2-2) for screening the impact of residual organic drilling fluids. 

It should also be noted that the existence of sulfate-reducing conditions does not preclude 
the presence of sulfate in water. The concentration of sulfate and dissolved sulfide in ground 
water within a sulfate-reducing zone will depend on two factoni: 1) tbe kinetics of sulfate 
reduction relative to the concentration of sulfate (i.e., supply of sulfate may exceed capacity for 
its reduction leading to continued persistence of sulfate in ground waler), and 2) the relative 
concentrations "Of dissoh·ed ferrous iron and sulfide produced by sulfate reduction. If ferrous 
iron is present in molar excess of sulfide (i.e .• moles Fe(ll) >moles dissolved sulfide), then 
precipitation of iron sulfides could effectively sequester biologically-produced sulfide and 
prevent its detection in the dissolved phase (i.e., ground water). 

No methods are available to direciJy measure feaous icon, sul&te, or dissolved sulfide 
within the well screen; these parameters r~uire measurement by various analytical techniques 
following collection of a water sample. Reliable field methods exist for the determination of 
ferrous iron and dissolved sulfide in ground water". For analytes like ferrous iron or dissolved 
sulfide that are susceptible to transformations following sample collection (e.g., exposure to air). 
the most reliable method of sampling usually inv()Jves continuous pumping of water from the 
well screen followed by immediate analysis using these field medlods. Coo.tinuous pumping (or 
purging) of the well screen during sample collection helps ensure that the field technician can 
collect water samples for measurement of these parameters exactly at the time at which the 
analysis can be made. This also allows the field technician to collect additional fresh samples in 
the event that some level of dilution is required prior to analysis. Delays in sample processing 
for field measurements genemlly result in unreliable water chemistry data Current uncertainties 
associated with the no-purge method of water sampling from the impacted well screens and the 
observed practices used to preserve sample integrity prior to analytical measurements limit the 
reliability of these parameters for screening the condition of wells impacted by organic drilling 
fluids . 

For issue (C). it is important to identify analytes thai are transported less consen•atively 
than the contaminants of concern. Dissolved zinc is proposed for screening the condition of 
wells impacted by bentonite relative to tbe possible loss <lf cesium-137~ cobalt-60, europium 
isotopes, and neodymium-147 onto residwl bentonite solids adjacent to the impacted well screen 
(LANL criterion 2.1-2). One significant limitation to this approach is that zinc has not been 
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universally detected in site ground water. LANL (2005a) reports non-detectable zinc in about 
56% of the samples evaluated. Thus, non~etectable rinc at a given well screen could indicate 
either sorption onto residual beotooite or the lack of this constituent at measw-able concentration 
in the native ground water at the interval sampled by the well screen. In addition. there are some 
published ion exchange selectivity series that indicate cobalt partitions more strongly than zinc to 
clay minerals (including bentonite). Thus, detection of zinc wouJd not preclude loss of cobalt-60 
on residual bentonite. LANL criterion 2. I -2 should be re-evaluated in an effort to identify a 
more reliable replacement or suppJemental candidate to zinc. Barium presents a potential 
alternative/additional candidate (<)9Qio detect in area ground wa1er), although it is unclear how 
prevalent this metal may be as a site contaminant of concern. 

5. The LANL Tier 2..2 criteria are designed under the assumption that once oxidizing 
conditions have been re-established the sorption characteristics of the aquifer material 
immediately adjacent to dte well screen have returned to pre--driUing conditions. This is not 
necessarily the case. As described above, the reducing conditions established by biodegradation 
of organic drilling ftui.ds are likely to alter the mineralogical composition of the a:tuifer solids 
adjacent to impacted well screens. These processes generaUy increase the mass of reactive 
minerals resulting in an increase in the sorption capacity of aquifer materials impacted by 
biodegradation of organic drilling fluids. lbt~Sy contaminant concentration data collected from 
impacted -.vell screens where oxidizing conditions have returned may still be biased low relative 
to the actual concentration of contaminants in un-impacted aquifer materials in the same flow 
path. Without collection and cbaiactaizatioo of alleml aquifer- materials, it .is difficult to 
determine the extent of this problem on a screen-by-screen basis. In this regard. it may be 
beneficial to attempt removal and analysis of mineral alteration products via physical or even 
chemical processes that mobilize or dissolve these phases_ However,. it should be noted that the 
use of chemical extraction may affect future analyses and may only be appropriate if a well is 
determined to be too impacted for use in the current monitoring program or is replaced by 
another well to meet appropriate data quality ~edi ves for that particular monitoring location. 

6. There is also concern regarding the use of only the three most recent measurements in 
these assessments without examinaiion of trends. Although the concentrations of the parameters 
used as indicators in the LANL criteria may change with time and eventually meet the proposed 
triggers, this does not imply that lhe dab are now representative of the aquifer for e<U:h of the 
listed parameters for the reasons stated above. 

7. It is noted that teclmetimn is not mentioned wuferthese criteria and should be included. 

8. Due to tmcertainties in the utility of aqueous chemistJy assessments for the determination 
of whether samples are fuUy reptesentarive of aquifer conditions, it is r~ded that field 
studies be designed to validate these or similar criteria It is possible that push-pull tests using a 
conservative tracer and surrogates for the contaminants of concern may provide a qualitative 
evaluation of differences in sorptive capacity, if performed in impacted wells and. possibly, 
adjacent wells of similar design that were installed withour additives in lhe screened zone or if 
performed in well screens with different degrees of impacL Although detailed quantitative 
interpretations of such tests would likely be uncertain in this setting and the test would require 
injection of surrogates for contaminants of concern, the data may still provide one of the few 
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available insights into the current well conditions. It is unlikely that this type of invasive test 
would provide sufficient information to fully tmderstand or characterize the impacts to the 
representativeness of samples and may negatively impact future analyses of some samples from 
the tested well screen. However, limited use of this type of test may serve as one line of 
evidence within a more comprehensive investigation. Push-pull tests designed to characterize 
various aquifer parameteiS, including sorption, are discussed in more detail in a variety of 
references, including lstok eta/. (1999). 

Another line of evidence may be direct comparisons between water samples obtained 
from impacted screens and new wells installed without additives at locations determined to be 
critical to the monitoring program. The resuJlS may then be used to help evaluale the need for 
additional studies or well installations at other locations. One possible location for additional 
study is near well R-22 which demonstrates impacts fmm polymer-based additives. Comparisons 
of aqueous chemistry between R-22 and a new well cluster combined with the resufls of studies 
such as analyses of altered minerals from microcosms, analysis of aquifer materials extracted 
from well screens that are too impacted to meet DQOs~ and push-pull tracer tests may provide 
much insig}U into &he magnitude arui loog-tenn impacts of the problems associated with residual 
additives at other locations. 

9. The proposed criteria did not specil)· specific actions to be taken. other than flagging of 
data, if evaluations indicated impacts due to drilling additives. It is recommended that the 
criteria be expanded to specify precisely what flagging 1he data means with .-espect to data 
limitations, usability, and corrective actions such as well re-development or replacement, given 
the DQOs for each monitoring location. 

Issue 2: Will the use of commercial drilling Ooids and bentonite day preclude any 
contaminants from being accurately sampled even after weD deanup? If so, which ones? 

Site-specific contaminants of concern include isotopes of americium, cesium, iodine, 
plutonium, strontium, technetium, and uranium, as well as clllorinated solvents, perchlorate, and 
others . Whether samples obtained from the hydrogeologic characterizari.on wells following re­
development are representative of aquifer conditions will depend on the degree to which residual 
drilling fluids and altered aquifer materials have been removed or returned to their unaltered 
states. This question can only be answered following demonstration that the geochemical 
properties of the aquifer materials surrotmding the well screen have not been altered with respect 
to sorption characteristics for the contaminants for which sorption or geochemical environment is 
a significant concern. Studies such as those discussed above will be necessazy to validate 
predictions made based on aqueous chemistry. 

Other issues affecting whether samples from the hydrogeologic characterization wells are 
representative of aquifer conditions include the design and construction of these wells. Many of 
the wells, particularly those wns1n.icted at the top of the regional aquifer, use screens as long as 
approximately 60 ft. This type of constTuction can result in significant dilution of any 
contaminants that may be present tmless the contaminant is peiVasive throughout the entire 
screened interYaJ, regardJess of the location of the contaminated zone within the screened 
interval. ln some instances, interval sampling using a pump/packer or other discrete inter\'al 
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sampling system may provide information concerning differences in water chemistry within the 
screen and the possible effects of dilution. Although the use oflong screens may extend the 
useful life of the well in a setting where the regional water table is declining and may offer an 
opportunity to sample a larger portion of the aquifer than possible with a more conventional 
monitoring well design, it may render early detection of contaminants more uncertain. It is 
recommended that the DQ0s for this type of weU be reviewed to detennine whether the long­
screened construction and associated possibility of significant dilution are acceptable before 
incorporation into a detection monitoring program. 

In addition, the use of a long screen increases the risk of cross connection of different 
hydrostratigraphic units. Cross connection of different units may result in significant vertical 
flow within the well and the transport of contaminants. if~ to other parts of the aquifer 
system. The existence of a vertical flow field within the well may be characterized using a 
sensitive elecrromagnetic or heat-pulse borehole flowmeter as described in Young eta/. (2000). 
Additional information and advice regarding design and use of borehole flowmeter surveys to 
characterize both the vertical flow within a well and the zones from which water enters a long­
screened well during purging and sampling can be provided. if desired. 

Of even greater importance is the choice of screened intervals within the target 
hydrostratigraphic section. As the focus of the issues raised by the NNMCAB concerned the 
effects of drilling additives, a detailed evaluation of the individual well constructions and 
screened intervals was not performed. However, it is recommended that such an analysis be 
performed before wells are determined to meet criteria normally applied in a detection 
monitoring program. In surrmuuy, factors other than the effects of drilling additives may have a 
greater impact on whether grolBld-water samples are suitable for the purpose of early detection 
of contaminant releases or migration and should be considered during spec\fication of a detection 
monitoring network. 

Issue 3: In public reports, LANL indicates that contamination from LANL operations has 
not t-eached certain ground-water regions. LANL bases these !tatements on analytical 
results which show that certain fast-moviag cootaminan~ sum as tritium, that are not 
affected by drilling fluids or clays have not been detected in t:oncentrations above 
background in samples from the wells. Are tritium and other mobile comtituents suitable 
indicators of possible impacts for the entire suite of site-specific constituents at LANL? 

The contaminants of concern vary in their mobility in the environment due to ditTerences 
in their physical/chemical properties. In principle. accurate knowledge of the concentrations of 
the most mobile contaminants, particularly tritium, can be used as an indicator of the maximum 
extent of the less mobile contaminants of concern. such as the isotopes of plutonium. However, 
this type of evaluation assumes that all of the contaminants of concern in a given area ware 
disposed at approximately the same time and location and that the concentration and mass of the 
mobile contaminant were sufficiently high to ail ow detection at a given distance from the 
disposal point. Documents provided for this review did not include information concerning the 
analyses ofhistorical waste streams or sufficient details concerning site hydrogeology to estimate 
potential migration patln•la)'S and the effects of dispersion. Therefore, this potential use of 
tritium data at LANL could not be evaluated in detail. Based on experience at other sites. it is 
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quite possible that the available information may only allow a screening-level evaluation to be 
performed. 

Tritium activity is also used as an indicator of the ground-water age or elapsed time since 
the water entered the subsurface. This evaluation should be useful at LANL in assessing the 
potential for contamirumts of roncem to be present based on \\'hether the water entered the 
subswface before or after disposal activities began. However, care must be exercised in the 
interpretation of these data due to the effects of dilution within long-screened wells, uncertainty 
with respect to the effects of biological processes in impacted well screens sampled using a no­
purge technique, and related factors. 

It is further noted that Bitner et al. (2004) also consider nitrate and perchlorate to be 
conservative environmental tracers that travel at the speed of the ground water. However, these 
constituenrs may be subject to removal tmder certain conditions, such as in a reducing 
environment surrounding well screens impacted by polymer-based additives. Therefore, well­
specific evaluations using these compounds may be useful at LANL but should be performed 
with care. 

Issue 4: (a) Can LANL derive an independent emma~ of~ COIKelltrations of 
potential conmminanCs from acmmulated rround-wacer data without using anal)1ital 
results from the wells assot:iated with the Hydrogeologic Work Plan? (b) Would such data 
constitute reliable criteria fer judging wbeu wells ue suitable asmoaitoring wells? 

An evaluation of .. background" ground-water chemistry is provided in LANL (2005a). 
In this study, sources for backgrot.md data detennined to reflect ronditions in the regional aquifer 
were limited to a few springs and long-screened water production wells located at significant 
distances from many of the characterization wells. These types of sources generally produce 
water that is a mixture of contributions from different lithologic units and different areas. This 
type of study may provide useful information concerning "background" constituent 
concentrations for the purpose of siting a water supply well . However, it does not appear to be 
appropriate for detailed oomparisons with water samples obtained from monitoring wells that 
provide samples from discrete zones and likely represent much smaller volumes of the aquifer 
and different flow paths within the aquifer. Although the information in LANL (2005a) provides 
insight into the possible range of "background" conditions, data from monitoring wells located 
upgradient of waste management tmits/disposal areas would be needed to allow more reliable 
comparisons with wells located downgradienl of these units. Therefore, the current 
.. background" data should not be used as the sole indicator of whether sampJes are representative 
of aquifer conditions. 

Summary 

Most of the hydrogeologic characterization wens at LANL appear to have been installed 
using drilling addith'es that· have the potential to impact the quality of data obtained from the 
affected well screens. Some of these impacts have been documented in various LANL 
publications. A systematic study to identifY impacted screens based on aqueous chemistry bas 
recently been performed {LANL, 2005c) and will be re,·iewed under separate cover. In general, 
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it is likely that many of these screens may not produce representative samples for constituents 
that strongly sorb io clays or whose fate in the environment is sensitive to changes in redox 
conditions for some period of time. In particular, the constituents of concern that may be most 
affected by the residual drilling additives are certain radionuclides (e.g .• isotopes of americium, 
cerium, plutonium. radium, strontium, uranium), many stable metal cations, and organic 
compounds that may be degraded in the impacted envirOIUJlESlt near the well screen. 

Predictions of the time frames for the impacted intervals to return to natural conditions 
are uncertain. lt is also likely that the inability to fully remove the additives which were used 
during drilling has reduced the hydraulic conductivity of many of the impacted screened zones. 
Due to the difficulty in assessing the damage that may be caused by the presence of residual 
drilling additives in the screened zone of a well~ it is recommended that the need for continued 
use of additives within the screened interval of monitoring wells be reassessed. The fo11owing 
recommendations for improvement during the drilling and construction of future monitoring 
wells may allow installation of wells that provide the most representative samples possible for all 
of the contaminants of concern at LANL. It is noted that many of these techniques are 
successfully used at the Idaho National Laboratory (INL} to avoid the use of drilling additives, 
other than water to control heaving, in the screened zone. Although the drilling conditions at no 
two sites are identical, similar problems, sucb as heaving materials. consolidated and 
unconsolidated formations. and depths in excess of 1000 ft are also encountered at lNL and 
successfully drilled using techniques similar to those described below. 

1. Strive to drill boreholes using no bentonite or organic additives within screened intervals. 
Additives may be used in intervals above the target monitoring zone if telescoping casing 
constructions are used and the bole is adequately cleaned before drilling the fmal footage within 
the interval to be screened. Targeting ofmon\toling intervals prior to dri1Hng should be possible 
at locations where data from the existing characteri7.ation wells are available. 

2. Use screen types and well designs that maximize the open area of the screen and allow 
for the most uniform and effective well development. Use aggressive development methods that 
result in water movement into and out of the well screen. 

3. Minimize lhe time between drilling and weJJ development, particularly if additives have 
been used within the screened zone. As indicated in Table 1, many of the hydrogeologic 
characterization wells were not developed in a timely fashion folJowing well completion. It 
should be noted that the time between the drilling of any given interval in a multi-completion 
well and the development of that interval is often longer than the time lag calculated in this table. 
This time lag will often exacerbate the difficulties in removing residual drimng fluids . 

4. At locations detennined to be critical to the detection monitoring program, consider 
replacement of wells that were drilled using bentonite or that exhibit impacts due to organic 
additives with wells installed without additives in the screened zones, if needed to meet the 
DQOs for that monitoring location. 

The pmh for resolution of issues concerning the impacts of drilling additiYes on the 
quality of ground-water samples should include identification of all well screens impacted by 
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driUing additives, specification of the corrective actions to be taken, and field studies perfonned 
to verity these evaluations. Based on the tmcertainty in characterizing the condition of aquifer 
materials adjacent to the well screens and the potentially long time frames that some impacts 
may last, installation of replacement wells at critical locations should also be considered. 

If you have any questions concerning this review, please do not hesitate to call us (Acree: 
580-436-8609; Ford: 580-436-8872; Ross: 580-436-8611) at your convenience. We look forward 
to future interactions with you concerning this and other sites. 

cc: Mike Fitzpatrick (5303W) 
Rafael Gonzalez (52040) 
Vince Malott, Region 6 
Terry Burton, Region 6 
Dr. Stephen G. Schmelling, GWERD 
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M8jclf praclpllal& ~not COIIIIilerad In OOI'IC8plual model: 
1) Calbcnsles- FeCO,. MnCO, 
2) SutllciM • FeS, MnS 
3) RQduoQd OXldos- Fe{lii),.Fe(II)O,, Fe(II)J'e(III)~OH)18 · 

o4<H:!O), MnOOH, MR{li)Mn(111)~4 

Figure 1. Illustration of certain aspects of solid phase chemistry not considered in the Bitner et 
a/. (2004) conceptual model desaibing the evolution of aqueous and solid phase chemistry at 
well screens impacted by biodegradation of polymer-based drilling fluids. (A) Simplified 
depiction of the LANL conceptual model relative to the various stages of geochemical evolution 
in the impacted zone adjacent to the well screen. (B) Prectpitation of major solid phases that can 
occur during Stage 3 reduction processes. 
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Figure 2. Schematic diagram depicting the evolution of aqueous and solid phase chemical components within the impacted zone of 
the aquifer adjacent to well screens impacted by the biodegradation of organic-based polymer drilling fluids. Changes in relative 
abundance of individual chemical components are depicted based on the current state-of-knowledge of mineral alterations that 
accompany organic biodegradation reactions (i.e., microbially-driven iron-, manganese-, and sulfate-reduction) in subsurface 
environments. 
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Figure 3. Illustration of transformations in iron oxide mineralogy induced by microbial processes that generate iron-reducing 
conditions. The starting Fe-bearing mineral was ferrihydrite. which was transfonned to a mixture offerrihydrite, goethite, magnetite, 
and green rust by day 16. The details of this experimental research are documented v.~thin Benner eta/. (2002). 
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Figure 4. Conceptual schematic illustrating differential transport behavior of contaminants 
within the impacted zone adjacent to a well screen influenced by biodegradation of organic­
based drilling fluids. 



Table 1. Listing of drilling additives employed during implementation of the hydrogeologic characteri1.ation program at LANL. 
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Table 2. Documented examples where microbial degradation of organic compounds res\llted in 
alteration of iron mineralogy under iron- and sulfate-reducing conditions 

Starting Reducing Resultant Reference Mineralogy Conditions Mineralogy 

ferrlhydrlte Iron-reducing lepidocrocite, goethite, Hansel et al., 2005 
magnetite 

ferrihydrite Iron-reducing 
magnetite, green rust, Kukkudapu eta/., 
vivianite 2004 

goethite, hematite, 

ferrihydrite Iron-reducing lepidocrocite, siderite, Zachar a et al .• 2002 vivlanlte, magnetite, 
green rust 

goethite, hematite Iron-reducing 
Fe(ll) sorbed to 

Hansel eta/ .. 2004 goethite/hematite 

poorly crystalline Iron· & sulfate· iron sulfide Wersin et at .. 1991 Fe(lll) oxide reducing 

ferrihydrite. 
lepidocrocite, Abiotic reaction with Fe(ll) sorbed to iron Poulton et sf., 2004 
goethite, magnetite, dissolved sulfide oxide surface, FeS 
hematite 
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Table 3. Listing of water-leachable chemica] constituents present in drilling fluids employed 
during implementation of the hydrogeologic characteri:r.ation program at LANL. 
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Appendix A 

Screening Tables Template 
(LANL, 2005b) 

The following tables were provided by LANL via electronic mail and dated September 6, 2005. 
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Table4.3-1 

Bacfcground Values for Key Indicator Species Uaed in this Assessment 

Analyte 

Field alkalinity (as 
HC03) 
Field pH 
Turbidity 
(nonfiltered) 

Calcium 
Chloride 
Magnesium 
Nitrate and Nitrite 
(NOa+NOrN) 
Pota6liium 
Sodium 
Sulfa1B 

Barium 
Boron 
Iron 
Manganese 
Strontium 
Uranium 
Zinc 

Units Regional Aquifer I Intermediate Perched Zones I 
I Minimum I •mmum I lhM I •lnlmum I •ulmum I •~~n I 

Field Nlameters 
mgJl. 65 150 103 34 65 54 

su 8.5 8.3 7.6 6.7 8.0 7.4 
NTU 0 5.4 2.0 0 27 7.3 

Generallnomanlcs 
mg/l 9.1 38 18 5.8 16 9.4 
mg/l 1.7 9.1 3.2 0.53 71 6.9 
mQJL 0.23 8.4 27 1.2 6 .1 2.8 
mgiL 0.025 0.91 0.32 0.001 0.5 0 .3 

1.4 5.1 2.4 1.5 7.5 3.5 
9.4 31 18 4.4 38 9.2 

mg/1.. 1.8 17.2 4.7 0 .95 11 .3 4.4 

1.9 110 36 5 110 29 
uall 4.6 51 23 1 13 7.4 
ucl 3.65 131 27 3.65 1560 170 

0.025 57 4.7 0.05 9 2.4 
42 510 192 42 164 76 

0.195 2.8 0.88 0.11 0.84 0.31 
UaJl 0.26 80 13 0.26 33 5.3 

SU=standard units, pH•..Jog[H+] 

Tier criteria 

2.2-3, 2 .2-5 

2.2-3 2.2-5 
2.1-1, 2.1-6 

not used 
notuBfld 
not used 

2.2-4, 2.2-5 

not used 
2.1-1. 2.1-6 
2.1-1, 2.1-6 
2.2-2 2.2-5 

not used 
2.1-1 2 .1-6 
2.2-3 2.2-5 
2.2·3 2.2•5 
2.1-2, 2 .1-6 

2.1-1 2.1-2, 2.1-6 
2.1-2 
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Table 4.4-1 

Tier 1 Questions and Criteria for Effects of Residual Drilling Materials 

Tier 1 Issue: Does the screen interval produce groundwater samples that are free of any residual 
effects from drilling fluids or muda, and that are reliable and representative of the 
groundwater•? 

Nole: The assessment criteria in this table are applicable to the three most recent 
characterization end/or surveillance sample& for the screen. If less than three :!lllmples are 
available for this QI.UJ)Ose then the outcome is conaidered "PrelimU.ry ." 

Tier Screening Queltion An ••tDiWill of '"NO'" rnponee 
1-1 Is residual bentonite mud • If the well was not drilled using If NO. then tier 21 questions are 

known to be absent from the bemonit8 mud, answw YES . applicable to identify the extent to 
.creen intvrval7 • If tt1e well was drilled using whietl analytes or PCOCs may be 

bentoniiB mud. answer NO. aft8cted by residual beniDnilrt. 
1-2 Is residual organic drilling • If the well was not drilled using If NO. then tier 2.2 questions are 

fluid known to be absent organic drilling twids, answw YES. applicable to identify 1he extent to 
from the screen in1erval7 • If the well was dtiBed using which analytM or PCOCs may be 

organic dnllngfftlids, answet"" NO. affectad by residuaJ organic drilling 
fluids or reducina condition&. 

If the an!O\Wr is YES for both QUHtions. then it i& ooncluded that the &Orefitn interval produces groundwater sample& 
that are representative of prednlllng conditions tor ell enarytes and PCOCs. It Is not necessary tD proceed to elttler 
of the Tier 2 sels ~ . In this report, groundwater" refers only to \Miter from perched intermediate zones or the regtonal aquifer. The 

methodology used in this repo!t i& not appfttable to water from alfwiBI10nes. 
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Table 4.5-1 

Tier 2.1 Questions and Criteria for Reaidua1 Bentonite 

Tier 2.1 Issue: Has residual ben1onlte been sufficiently removed such that it does not interfere with 
transport of contaminants into the screen intervaf8 ? 

No!e: The as 5- s sment cri1eria in 1his table ant applicable to lhe three most recent characterization 
and/or surveinance samples for 1he screen. If less than three samples are available for 1his 
tx.~fJlOse 1Mn the ootcome Is considered "P.-Iiminarv. • 

Tier Screening Question Aa .... ment Crlt•la" Consequence of "NO" response 
2.1-1 Evaluation af 2.1-1a Ale ooncenbations afthe tfNOforanyanalyle, then flag any 

bentonite as a following species all within the upper detections of the following analytes as 
potential source turm: range of background ooncentrations in po.ibly elevated above protbiUing 
Have all Indicators or groundWater? coneen1rallons due to desorption from 
bentoniiB mud been 

For well screens in 1he regional 
residual bentonite: 

removed from the 
screen intatWI? aquifer: Gen&ral inorganic analytical :suite: 

- lt'l B < 0 .051 mg/l? Alkalindy, K. Mg, Na, Br, Cl, F, NOa. 
- Is SO"< 17 mgll? Total P, SOc 
- lsNa <31 mgll? 

Is U < 0.0028 mg/L? Met:als analytical suite: 
AM, &, 8, Cr. Cu, Hg, Mn, Mo, Ni, Sb, 

For well saeens in intermediate Se, U.V 
perdled zones: 
- Is B < 0.013 rng/L? Radionuclide analytical suite: 
- Is so-< 11 mgJL? U-234, U-235, U-238 
- Is Na < 36 mg/l? 
- Is U < 0 .0008 mgfJ_? 

2.1-2 Evaluation of 2.1 ~2a. Is the ooncentration of If NO, then flag the following analy1Bs as 
t.ntonite as a dissolved Sr > 0 .042 mgfl {the poMibly lew than predrilling 
potential $ink: Are minimum background concentration for concentrations due to adsorption onto 
water-quality data grot61dwater)? residual bentonite: 
reliable and 

Ca, Mo, Sr, V representative for 
general inorganics, Sr-80 

metals, and 
radio nuclides that 
would adsorb onto 
rnidual bentonHe lf 
present? 

2.1 .2b. Is 1he concentration of If NO, then flag the following analytas as 
dissolved U above lhe minimum possibly less than predrilling 
bac:l<gro1.md concentration for concentrations due to a~on ontl:l 
groundwater? residual bentonite: 

For screens in the regional aquifer. u, u-234,23~236, 238 

- 18 u > 0.0002 mgfl? 
For screen& in intarmedia19 perched 
zones: 
- Is U > 0.0001 mg/L? 
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Tier 2.1 Issue: Has residual bentonite been sufflcienHy removed such that it does not Interfere with 
transport of contaminants Into the screen Interval~ 

Note: The as..oe ~ueut aiferia in this table ara appli(;able 1o the 1hree most reamt characterization 
and/or sui'V8illanoe samples for !he saeen. lfless than three samples are available for !his 
pui'J)Ose then 1he OSJtx:cme is considered "Preliminary. • 

T~er Screening Question Assessment Criteria" Consequence of "NO" response 
2.1.2c. Is the COl toe1 1bation of ff NO, 1hen flag~ nondetec!:s of the 
dissolved Zn above the instrument following analytas as posaihly ~~~~than 
deWction limit? pradriJiing concentration& due w 

ad60rption onto ra&iduat bentonite: 
No1a: Zn is considered here to be an 

Me1als: appropriate indicator species for the 
adsorption behavior of metal cations AQ, Be, Cd, Cr. Cs. Co, Cu, Fe, Pb, Hg, 

and C&-137, Co~. Eu isotopes, and Mn, Mo, Nl, Sb, Tl, Zn 

Nd-147. 
Radionuclides: 
Cs-137, Co-eO. Eu-152. Eu-154. Eu-155, 
La-140. Nd-147 

2. 1.2d. Some radionuclides ad!lorb so Flag any~ of the following 
strongly 1D clays. including bentouite, analytes as possibly less than predrilling 
that 1hey ere rarely detected in conc1tntrations due to ad5orption onto 
groundwater. Ae a r~lt. -are not residual bentonite: 
aware of any suitable indicator species 

Am-241, Ce-139, Ce-141 , Ce-144, Pu-1hat are routinely measured and 1hat 
can be used to avaluate whather or not 238,239,240, Ra-226, Ra-228 

the nondet.cts are representative of 
groundwater concentration&. 

2.1-3 Are water-quafrty data NO ilr HE and HE dagradation Flag the following HE and HE degradation 
reliable and products with an adsorption coefficient products: 
representative for HE (Kd) greeter than 1 mUg. {lD be determined foRowing literature 
and HE degradation review) 
pro duds? YES for all o1her relevant HE and HE 

degradation products because lhesa do 
not adsorb or partition onto ben1Dnila. 

2.1-4 Are water-quality data NO for herbicides. pesticides, PCBa, Flag all herbicides, pesticides, PCBs. and 
reliable and and dioxins. These species are dioxins.. 
representative for aSSIJmed to partition or adsorb strongly 
Herbicides, onto bentonite. with Kd values much 
Pesticides, PCBs, greatsr than 1 mUg. 
Dioxins, and Furans? 

YES forfurans. These species adsorb 
poorly onro bentonile. with Kd valun 
less than 1 mUg. 

2.1-5 Are watar-quali1¥ data NO for SVOAs/VOAs that ha~ an Flag the folloY;;ng SVOAsNOAs: 
reliable and adsorption coefficient (Kd) grealBr than - Xytene£1 ,3-J (me1aJ 
representative for 1 mUg. - Trichlorobenzene[1,2,4-] 
SVOAsNOA<a (lANL - Trichtorobenzene{1 .2,3-l 
Specific)? YES for all other SVOAs/VOAs because - Dioxins, PCBs. end pesticides 

these adsom poorly oniD bentonite, wi1h - Polynuclear aromatic hydrocarbons 
Kd values less than 1 mUQ. (PAHs) 

2.1-8 he water-quality data NO for ORO species. Thne long-<:hein Flsg all ORO enelytllls. 
reliable and aliphatic hydrocarbon& ar& alii&Uilled to 
representative for adsorb or partition strongly onto 
Oie,;el Range bentonite, vfflh Kd values Qfeater than 1 
Organic5(0R05)7 mUg. 

a . In thfs report, groundwater" rafen; only to water from pe~d kltermediate zonos or the ~lorwl iquftar. The methodology uilad 
in this report Is not applicable to vmerfnml aluvial pen:ihad zones. 

b Resporl$es should be based on enalytical re5411ts obtain•d for li!Wred sa!11)1es. 



Table4.S-2 

Tier 2.2 Question& and Critelia for Residual Organic Drilllng Fluid& 

Tier 2.2 Issue: Have the effects of residual organic drilling fluids been sufficiently removed such 
that groundwater samples are reliable and representative of the groundwater•? 

Nom: The assessment criteria in this table are applicable fD 1tle three most recent characterization 
ancflor surveillance samples for the screen. If less than three samples al9 available fOr this 
E>Urs:oee, then 1he outt;ome ie coneidered "Preliminary: 

Tier ScreeningQuestion · A.AmnaentCrileri&t ofaNO"response 
2.2-1 Have residual Are ill of the following conditions If NO, flag any detpc!ld concentrations of the 

organic drilling met the last 3 times !hat these following analytes as possibly amila! than 
fluids been analytes were maasured? predrining concentrations due to the presence of 
removed from the residual organic fluids: 
screen interval? - Are DOC/TOC < 2 mgiL? 

Is TKN < 0.4 mg/l? DOC. TOC, TKN, Ammon!& (as N}, acetl)oe, 
- Is Ammonium (as N) < 0 .07 isopropyl alcohol 

mgll? 
- Are ooncenlnltions of ac.eWne No1e: This lag is not appf1C8ble to any non-

and/or i3opropyl alcohol detects for these analytes. 
below the detlection limit? 

2.2-2 Ia sulfur present In Is 504 deteciBd? If NO. then ftag the following analytas as possibly 
its oxidized (S04) !!!!! 1han pmdrilling concentrations due to chemical 
form? transformation, desorption from Fe/Mn 

(ox~)h~droxldee. or mineral precipitation under 
sulfate-reducing conditions. 

General inorganic analytical sui1e: 
Alkalinity, ea. N03+NOrN. so •. ere. 

Metais analytical StJite: 
Ag, As, Ba, B, Be, Cd, Co, Cr. Cu. Fe, Hg, Mn, 
Mo. Ni, Pb, Sb, Se, Tl, U, V, Zn 

Radionudide analytical suite: 
Am-241, Ce-139, Ce-141, Ce-144, C~137, Co-&>, 
Et~-152, Eu-154. Eu-155.la-140. Nd-147, Pu· 
238,239,240, Ra-226, Ra-228, Sr-90, U-
234,235,236,238 

All HE and HE degmdation products 
All Mrbl<:idn, pnticidea, PCBa, dioxiM, and 
furans 
AU Diesel Range Organics 
All SVOAs and VOAs 

If YES for Question 2.2-2 1hen oonttnue to 1M next question. If NO, there is no need to proceed further. 
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Tier 2.2 Issue: Have the effects of residual organic drilling fluids been sufficiently removed such 
that groundwatar umples are reliable and representative of the groundwater•? 

No1e: The assessJUentaiiBria in 1f1is table are applicable 1D the bee most recent characterization 
and/or surveillanoe samples for the screan. If less than three samples are available for 1hls 
~111: ose, then the outcome is considered ·Preliminary.· 

Tier screenlna Quntlon Assessment cnterie" of ·NO" resoonse 
2.2-3 Have redox If YES for' 2.2-2 (above). then tf NO, then trag the folbwing 8nalyt8s as possibly 

conditions been are all of the following conditi<m$ not re~able or reJ)I"esen~ of pradrimng 
nn>1x>~ad tD alliO met? ccncentr.ations due tD chemicallr.in&fonnation, 
oxidizing conditions desorption from Fe!Mn (oxy)hydroxidee, or mineral 
with rnped 1D - Is field pH betvoleen 6 .5 and precipitation under reducing conditions. 
S04, Fe and Mn? 8.3? 

- lsdi8&01ved Fe< 130 ~giL? General inorganic analytical suite: 
- Is diii&Oived Mn < 60 jJQIL? Alkalinity, Ca, NG,r+N()z-N 
- Is field alkalinity (as HCO:l) < 

150 mgiL (for -11 screens In Metals analytical suite: 
the regional aquder) or < 65 Ag, As. Ba, 8, Be, Cd, Co, Cr, Cu, Fe, Hg, Mn, 
mg/L (for well SCI'8ens in Mo, Ni, Pb, Sb, Se, Tl, U, V, Zn 
intennediate perched zones)? 

Radionudide analytical suite: 
Am-241, Ce-139, Ce-141. Ce-144, Cs-137, Co-60, 
Eu-152, Eu-154, Eu-155, la-140, Nd-147, Pu-
238.239.240, Ra-226, Ra-228, Sr-90, U-
234,235,236,238 

All SVOAa and VOP£ 
If YES for QUestion 2.2--3 then continue tc the next question. If NO, there ns no need lD proceed further. 
2.2.4 Have redox tfYES for 2.2-2 ancl 2.2-3 If NO. then flag the fullowing analytes as possibly 

conditions been above, then are both of the not reliable or represemative of p;adrilling 
reslDn~dto following oondi1ione aleo met? coneentrations: 
oxidizing conditions 
with respect to NO:! - Is NO:J+N(h-N detected? General inorganic analytical suite: Alkalinity, Ca, 
and dissolved - Is field DO> 0.1 mgll? N03+NO::-N 
oxvaen (00)? All SVOAa and VOAa 

If YES for ill of the above aiteria, then it is concluded that re&idual organic driUing fluids have been sufficlenUy 
removed, and that 18doJC conditions~ been res1Dred, such that there are no residual impacts of these products on 
analytes in this 10«"" interval. 



Figure 3. RCRA regulated units MDA G, MDA L and MDA H at LANL TA-54 
- The distance from the northern boundary of MDA L to welt R-38 Ia - 1/4 mHe 
-The contour lines are the elevation of the water table of the raglonal aquifer 
- The R-wells are the monitoring wells installed In the regional aquifer. 
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~riefil'lg Sheet 

LDS Alamos Nation~l laboratory ~l~L) i! a f@deral fac1lity in LO$ ~lamos. 
~ ~~tc~~ EP~ I.U. ~umb~r ~890010~15. Tnere aJ"@ ~any i~su~s ~g&rdi~9 
pe nm tt 11'!19 and c 01111pl 1i3 JJce at LJU.I L. 

(1) l~HL h&s r~qu~~ted a Ma1~er f~~ groundw1te~ monitar1ng at TA-54t 
which inc1udes th~ ~r@a G an~ Ar@a l 1~ndfills. The ~a;~@r ~a! 
ina~equat~ a~fi N~ID 1ss~~ a C.O. ~ay 7~ 1~a5~ ~th a sc"edul~ 
w~i~n alloweA LAML u~tfl Mar~~ 19g7 to su~it th~ information 
requi~~ to suosta~tiat@_the ~lver. On ~ov@m~@r ~. 1gas, ~P.t~r 
Pa~h~ of ~In ~@nt a 1~tt~r to Tony n~polc~~r at LAWL a~p~v~ng 
the waiv@r. T~@ r.ompl1ance Or~er has not been ~1thdrnw~ an~ in the 
1 ettl!-r fti 0 states ttJu UHL is sti llf-i'Gui .-Ed to o;uh111it t"~ 
1 n fa l"''llat ton requ1 red tr.. suns. ta nt i ilt e a & ?5!5 ,.a 1 ~@- r. lJ.Nl c anl"'ot 
~~nstrate for a & ~~4 g~aundwater mcnit~rjng waive~~ As a ~5ult 
L~~l na~·ind1cated th~ wis~ to close A~ea f1 a~d ~~ea L. ~oweve1. no 
closur~ p1an~ ~~ve been s~~1tted an~ only Area L ha~ ~een include~ 
1~ th~ ~art ~- (T~chnical S~ction has a copy of ttJe waiv~r and is 
r~v1 eHi "'Y 1t) r 

I S.SUES.: 

- Vces EPA ~cc@pt ~~[IDJs app~v~l of t.h~ ~ai~er? D~e~ 
'Peter Pa c;~e have t ~e auU'I('I ,.i ty to ap:p NJVe s uc~ a 'llfCI i ve r? 

- ~e~ar~less of the waiver~ A~a h has lWLt 1ntet1m ~tatu~ 
hec:an!>e tt 'Wil'i not t !"c;luc1ed in the Part 'R. 1-towever,. it h 
most l1k~ly ~till receiving so11Q ~aste a~d pQS$ibly RCRA 
1/ot.!:StE!o. 

-AreaL iS stilT re-ceivtn~ w~ste a!"~ h~$ ~Part B~ li t~e 
waher Vi:il iod? 

(~J tA~l ~as in ~t~~~tfon gf th6 tnspect1on pla" requ1r~nts tn tne May 7,. 
1~a~ CDmp11ance Order for lDO days. ~~~ pr-~po-s~d a c1ytl ~~~alty of 
~10ntnno. L~NL a~~ NMEIU ~~ c~ing to s~ sort of an agr@em~nt 
wn~r~by l~NL will purcl'las~ safety e~uipment~ p~~id~ t~a?ning,. a~~ 
pe rfo m ~orne en~ j rol"'''''l!!!nta 1 '5. t ucli oes hr ~F.: In. 

lSSU~'S: 

- If this fs not yet settl~, ca~ EPl issu@ ~nforc~ent 
act tons? 

- ~s this type of ~@ttl~~nt in~ol~e co~fliLt-~f-1nterest? 



f 3l It f-s susper::t{!ll:l t.Jy 'E:PA a,d NMEin th~t a1 l tJn1 ts. lrllh1 en snr')ul c1 tie 
r~u1ate~ n~ ~c~~ h•ve ~ot he~n troug~t t~ ~u~ attent1~n and h~v~ 
nnt been in5p~ctP.d~ ~ts 1~ ~ue tn lA~L'5 1nterpretat1nn of tn~ 
reguT•tfon~ and tne1r ~~1uetan~e to shDW tnspectQrs arei5 wh1~~ ~~Y 
he secu~~d. The~e 1~ a pos51D1lity t~at lANL ~4~ eon~truct~~ a 
~u~rae~ f~~oundMe~t fn t~e p~~t yea~ ~n1~h shcu1~ ~~ ~tRA requT~te~. 

r 4) Los 1\1 aJI'IO!S r~'SpQr'lded to rPA• s requl"st for 1 nformation 01'1 SWMIPs i'!.rl'd 
release~ by su~1tti"9 i do~ument ~tch d1~~Y~~ed toc~t1on~ wh~re. 
po~sfbl@ re1~as~s of ~adioactive eleme~ts ~~Y hav~ occ~rr~d Wit~ 
c ne- except 11ln. LA.P4L sent a ccp,y of iit .t'llftl- p aga 1'11@111(] w11 i 1; h f.l H c.u 5 s P.(! 

e~i~e"c@ of a release of organ1cs in t"& ~reaL lan~fi1l. 

(5~ Some rad1oaettv~-mixed hazardou~ wa5te ts ~9ulated under wr.~A~ 
When t.he def1n1t1on of ~~rocluet~ 5o~ree, ~~d !Spe~1~1 nuele1r 
material iS publtsh~ 1n t~e Feder~l Re9~ster~ th~ num~er ~f untts 
n: su 1 atP.d H L.AI'fl ~y 1nc; rea:s.e s nbs ur.t 1:!1. 1 1 y. 

~6~ T~@ PC~-approved f~~inerat~r ~at been hurntng r~diga~ttve-m1xed 
~azar~~J~ ~ste. It wA$ eon§tru~t~d pr1or ta 1gsn~ but 1t ~·~ 
nDt 1~~,~~d on t~e or1g1~al Part A~ A P~rt R ~~~ he~n sunm1tted 
to pe~tt the un1t~ ~In t~ ~ns1de~1ng granting 1nt~~im ~t~tus 
for t~e 1~~in~r~t~r. lh1$ ~,11 pr~v1de f~r ~t~posal ~f the labara­
to~ W3Ste ~0 t~at ~he 1andftl15 C!~ he ~lased. 

(7) nuri ng tn~: 1 nspeet ton i'l!n J111y 1 0-ll :to 1 ~:FI!l~ NMI!.ID 1 n~pected ll 1 and~ 
ftl, at An&a P~ Th1s 1an~fi11 ~e1v~5 pass1~1) rP.~~t1ve. PartUI'II 
F.P rcxfe ~ast~. Tn15 l~ndf111 ha~ be@n recP.fv1ng ~~st~ ~1n~~ 1q~o 
and ~~ n~~r 1n~Tu~ed in @1th~~ th~ P~rt A or B. ~~EID r~uired l~Nl 
to ~ub~tt a cl~§u~ plan ~nd cea~@ r@Ce1vfng wa~te at the 1llndf111~ 
lA~l ~as ~uDm1tted th~ ~lasu~ ~lan ~n~ ~~fiD 15 ~a1t1ng for formal 
co~~spon~a~e~ from lANL r~QuP.st1ng ~1~5ure ~efor@ furt"er ~ct1an lS 
t~k'~r't nn li'IP. ~1 n~ure f!l.an ~ LAMIL h11~ also "1 ast" a 2~n gal 1 on tank~ 
ThoP.- ti3~1c: wa~ on th-e- ~1"1!=Jin&l P;r't A~ n!!ver went tnrcngn ~lMurt!~ ~n~ 
lA~l doe5n 4 t. K~nw where tn~ t~nk i5 now4 

{~) T~~ Pa~t R i~ --~~rently und~r review by ~MEIO after LA~L re~p~~~~~ t~ 
~n ~~0 1n Wovemh~r 198~. 
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S~I8JECTf C~~p11a~ee ~tatys a~d l5S~~~ !~ Los A1 
NatttlY ·nLJb·~"'at~ry ~ ~;~~;h::, 

~fll1.- ~. c~ef 
·HazardOu$ W~ste Compl1ance ~!~Ch 

TCh ~\11~ ~. D~~1~. 01re~t6t 
Hazardous waste Ha~agement 01vts1on 

~tt~~h~d 1~ a hrfeffng sheet te9~~1~ the eurre~t COMp11an~e $~tus 

i"d other issues at Los Alamo~ ~at1onal tab. Also atta~hed is a ~P of 

th~ facility wit~ ha~ar~o~s ~ste ~nft ~ret~ h1ghliyhted. The known RC~A 
., 

u11 'ts· are as fol 1 ows.: 

TA-54 

TA-lF; 

TA-3 

T~-50 

A~e~ ~ ind Area L 1~ndfill 
cont't"~r ~torage ~~ea 

Ar--e a p lo!Hll1f' i 11 
lol E" bl.l ,.n p i!l d'$ 
~e~ent1y d1~cov~red ~u~face impound~~t 

Li~ ~tora~ -r~! 

lnc.1 nerator 
so~o 9~~. treat~ent ta~k 

,-------·- .. 

IIIIIISIDJID 
14870 

..... - -· . 

... 



Los Ala~~ Nation~l laboratory ~lANL) i! a f@deral fac111ty in Lo~ _,amos. 
~ ~~t~~~ EP~ I.U. ~umb~r ~sgoolO~I5. Tnere are ~any i~~u@s ~g&rdt~9 
penm tt1 ~g and c01111pl 1 i3JJce at l...Pit.IL. 

(1) l~HL h&s requ~~t~ a ~1Yer f~~ graundw1te~ monit~r1ng at TA-54t 
which in~ludes th@ ~r@a r, an~ AreAl 1~ndfills. The ~~;v@~ wa! 
ina~@ijuat~ a"fi N~ID 1s~~~ a C.O. ~ay 77 1~85 7 w1th a sc"edul~ 
~~icn all~ LANL u"tfl Mar~~ 19S7 to suDmit th~ infonmation 
requi~Pd to suostantlat~.t~e ~1v~r. On Novem~@r ~. 1gas, ~P.t~r 
ra~h~ of ~In s@nt ~ l~tt~r to To~y n~pol~h~r at LANL appnDv1ng 
the waiv@r. Tn@ r.omp11ance Cr~er fias not De@n ~1thdrn~n an~ in the 
1 E!'tt!-r 'WilE I[) :state-s thu LilNL is sti ll~ui P'Erl Ul os:ub111it tt'l~ 
1 nfol"'lllatt on requ1 r-ed tn- ~ul'lstanti i1tl!!! a ~ ?55 t~t~a1 ~,e.r. U.Nl ~annot 
~eMDnstrate for a ~ ~64 y~aund~ater mcnitortng waive~~ As a ~sult 
L~~l na~·ind1~at@d they w1s~ to close A~ea fi and ~~ea L. ~~ve~t no 
elosur~ plan~ h~ve b~ s~~1tte~ and cnly Area L has ~een include~ 
1~ th~ ~art ~- (T~chnicil s~ction has a copy of the waiv~r and is 
J'li!'V1e.,.i"g 1t)r 

I SSliES.: 

- Voes EPA ~cc@pt ~MriDJs a~prov~l of t.M~ ~aiv~r? Does 
Peter Pa~~e have t~e auth~rity to app~ve sue~ a waiv~r? 

- ~e~ar~less of the ...aive~t A~a ~ h4S lwtt 1ntet1rn ~tatu~ 
heean!>e U Wii'S not t r1clut1ed in the Par-t 'R. ~ver ~ it is 
most l1kely ~till receiving so11d w~ste and ~~ssibly RCRA 
IAI'o!:St~. 

-AreaL i$ stilT re-ceivtn~ w~ste ar1~ h~S ~Part S4 1s the 
~rMfver v1:11 i<l? 

(~1 t~~L wa~ in ~~o~~tfon cf th~ tnspect1on p1a~ re~u1rem@nts tn tn~ ~ay 7~ 
l~S~ t.omp11ance Order for JOO days~ ~In ~r-~pos~d a c1~tl ~~~alty of 
~1nn~nno. LANL a"~ NMF.IU are c~ing to s~ sort of an agr@em~nt 
•h~~eb~ LANL will p~rchc5@ safety equipment~ ~rvvid~ t~a1ning~ an~ 
perfom '50II'e en'-'i roment.a~l ~tud1(!o§ for rfii~In. 

lSSU~~: 

- If tMis f~ not ~et settl~, ca" EPl 1ssu@ enforc~ent 
act fens? 

- fioP.s thi~ typE of ~~ttl~~nt in~ol~e co~fli~t-of-1nterest? 



( 3l It fi s:uspe~:::t-P-!1 t.Jy 'EPA a'("'d NMEII"I tl'l~t al 1 uni t:s. 1r11n1 en sh!'.lul d tJ·e 
r~ulate~ ~~ ~CR~ h•ve ~ot ~een broug~t t~ ~ur attent1~n and have 
n"t been insp~~tP.d. ~ts 1s due tn lA~L's interp~etatinn of thE 
reguT•tfons and tne1r reluetanc@ to si'IDW fn5pect~rs ~reis whi~" ~~Y 
~e seeu~~d4 Th~~e 1~ a po5s1D111ty t~at lANL n~s eon~tru~t~~ a 
~~~fae~ f~~oundMe~t fn tne pJst year wn1ch should ~~ HtRA ~~quT~ted. 

r .4 j Los 1\1 aJIIO!S r~'SpMded to £PA 1 s requPs t far 1 n format 1 on 011 SWtlll P -s. tUtd 
release~ by su~1tti"9 i do~ume~t ~tch d1~~~~~ed loc~t1on~ wn~re. 
passfble ~el~ases of radioactive eleme~ts ~ay hav~ occ~rred ~it~ 
ane except1 on. LA"ll sent a ccpy of ii5 .ttt0-paoge 11'1@11'(1 w1'li ~::h .rl1 sc.ussP.'d 
~~j~enc~ of a rel&as@ of organ1cs in t"& ~real lan~fill. 

(5~ Some ~ad1oacttv~-mixed hazar~~u~ wa~te is ~~ulated u"~e~ wr.~A~ 
W~en t.he ~ef1n1t1on of ~produet~ sa~ree, a~~ !Spe~1a1 nueletr 
mate~ial is publtsn~ ,n t~e Feder~l Re~iSt@r~ th~ numhef ~f un1t~ 
r~e: gul atP-d ~ t L.A~t ~y h"'c;: reas.e sub$ ta.nt 1 Zl. l 1 y. 

~6~ T~@ PC~-approved fn~1neratgr nat been hurntng radig~~ttve-rn1xed 
~az~rd~J~ ~ste4 It was con~tru~t~d pria~ to 198n~ but it ~·~ 
not 1n~lud~d on tne or1~i~al Part A. A P~~ R ~~~ be~n sunm1tted 
to pe~tr the unit. ~In i~ ~nside~1n~ ;ranting 1nt~~im ~t~tu~ 
fa~ the 1~~in~rJt~r. T~is ~,,, pr~v1de f~r dt~po$al ~f the 1~bara­
to~ w3ste so tnat th~ 1andftll5 e~~ b~ ~los~d4 

( 7) flu ri "9 tl'te 1nspeet ton Or't J•ll y 1 0-ll * l qft !1 ~ IIIMJ!. ID 1 n'!.pe~t@d a 1 and­
f1l1 at A~a P~ Tn1~ lan~f111 ~~iv~s poss1~1y rP.a~t1ve. PariUII'I 
F.P fcxfe ~ast~4 T~'s l~ndf1ll has b@@n r@C@fv1ng ~ast~ ~1ncP. 1q~o 
and ~~ n~~r 1nclu~ed 1n eith~~ the r~rt A or ~4 ~~EID r~uired l~Nl 
to ~ub~tt a ~l~~u~ pl~~ ~nd cea~@ ~~etvfng wa~t@ at the landt111~ 
lANl ~as submitted t~~ cla5u~ ~la~ and ~~flU is ~~it1ng for formal 
coFrespon~a~e~ from ~ANL ~~quP.sttng clo~ur@ ~@for@ furt"er ~ct1an lS 
tJthr't nl"' ti"IP. ~ln~ure fll.an. LAML l'l.!:s also "lost" a 2t;ll gall~n tank~ 
ThP.- hnk wa~ on th-e- ~r1 !li na. 1 Pa l"t A~ never ~nt tru·cng'tl cl MUI"'~ ~ ~nd 
lA~l ~oesn 4 t. k~nw where tn~ t~nk is ~~4 

{~) The Part R i~ ;,ur~ntly un~er review by WMEID after L~~L re~p~~~~d r~ 
an ~~D in Movemh~r 1985. 
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TA-54 Evaluation and Network Recommendations, Revision 1 

This objective is focused on an evaluation of the network from the perspective of whether there is 
some unknown aspect of nature and extent related to the physical, geochemical, or hydrologic status 
of wells that is sufficient to change or affect the remedy selection for MDAs H, L, and G. This 
objective is based in large part on the conceptual model and the nature of known releases from each 
of the MDAs. 

2. Establish a groundwater-monitoring network that meets the requirements for "detection monitoring" 
and subsequent "compliance monitoring" at permitted units at TA-54. 

The following requirements from 40 CFR 264.90-.99, Subpart F apply to permitted units or regulated 
units that received waste after July 26, 1982. The regulations apply throughout the active life of the 
units and the closure and post-closure period if the units are not "clean-closed" under RCRA. The 
groundwater-monitoring network and facility process must be able to detect, evaluate, and respond to 
releases of hazardous waste or hazardous waste constituents into the uppermost aquifer. Detection 
monitoring is required to establish that a release has occurred. It is assumed that because of the 
significant depth to groundwater beneath TA-54, vadose-zone monitoring will be a key component of 
the overall monitoring program in support of both CMEs and the RCRA Part B permit. 

An integrated groundwater-monitoring system must consist of a sufficient number of near-field wells 
and downgradient monitoring wells installed at appropriate locations and depths to obtain 
representative groundwater samples from the uppermost aquifer. These samples must represent both 
the quality of background water not affected by the regulated unit and the quality of groundwater 
passing beneath the regulated unit to allow for detection of contamination in the uppermost aquifer. 

3. Evaluate the configuration of the monitoring network to confidently protect water-supply wells and 
detect contaminants that may migrate off-site. 

This objective integrates water-supply protection with the above objectives to ensure that 
contaminants, if present, can be detected before reaching water-supply wells or the Laboratory 
boundary. The objective is met using sampling data and a groundwater-transport model that traces 
the path of hypothetical mobile contaminants from locations where contaminants might break through 
to the regional groundwater system. The model is used to assess the ability of the current well 
network to detect at least 95% of potential contaminants from TA-54 that might migrate toward a 
production well or pass beneath the Laboratory boundary. The current network configuration was 
found to be inadequate to detect for potential offsite releases. Therefore, this evaluation includes 
newly proposed well locations that are discussed below. 

4.0 MONITORING NETWORK ASSESSMENT 

The following table summarizes the evaluation of the physical and geochemical performance of the group 
of wells considered for TA-54 in the context of the monitoring objectives described in Section 3. 0. The 
physical criteria include the effectiveness of sampling systems to provide representative groundwater 
data, well construction, and isolation of sampling zones. Also included are reviews of factors such as 
screen positions and screen length evaluated in the context of the conceptual model and monitoring 
objectives. Geochemical criteria include the consideration of conditions within the aquifer related to 
drilling operations that may result in sample data that do not meet monitoring objectives. 

October 2007 6 EP2007-0591 



The GWPMPP serves as a Laboratory precursor and driver for the development of this Hydrogeologic 
Workplan. The GWPMPP issue of"hydrogeologic characterization" is addressed by this Workplan. The 
GWPMPP describes this issue with the following language: 

An ... "issue concerning the regional aquifer is the lack ofhydrogeologic data. Not enough wells are 
completed to the regional aquifer to understand local and regional hydrogeologic properties. The 
depth and continuity of the regional aquifer is not well understood. Also, information is not available 
on the vertical stratification of the aquifer materials. Studies of the storage and transmissivity of the 
aquifer, as well as the physical characteristics of aquifer materials, need to be performe:d." 

In addition to the GWPMPP, the Laboratory has received letters from the NMED which provide further 
impetus to create this Workplan. Specifically, DOE/Los Alamos Area Office (LAAO) received a letter 
dated May 30, 1995 from NMED denying the Laboratory's groundwater monitoring waiver requests. A 
second letter received by DOEILAAO August 17, 1995 contained NMED comments and concerns 
regarding groundwater contamination and protection at the Laboratory, and required development of this 
Workplan. The two NMED letters are described in further detail in the following sections. Copies of these 
two key letters are provided in Appendix 1 and Appendix 2. 

1.5.2 NMED Correspondence: May 30, 1995 

NMED's letter ofMay 30, 1995 responds to correspondence during the late 1980's and early 1990's in 
which the Laboratory submitted documentation to support requests for waivers of groundwater 
monitoring requirements under RCRA. In response, NMED opined that the information provided did not 
fulfill the groundwater monitoring standards at 40 CFR 265. This was the basis for denial of the requests. 
The letter stated: 

"Los Alamos National Laboratory (LANL) has provided inadequate and incomplete information 
pertaining to the unsaturated and saturated conditions across the Pajarito Plateau in support of 
ground-water monitoring waivers for the various RCRA-regulated units (TA-54 Area G & L, TA-16 
Surface Impoundment &Area P Landfill, TA-35-125 & 85 Surface Impoundments, and TA-53 
Surface Impoundments). Basic geology, hydrogeology, and pathways for contaminant transport have 
not been adequately addressed to date." 

The letter stated further: 

"Because these demonstrations, have not met the technical standards necessary for approval of 
ground-water monitoring waivers at the sites listed above, ground-water monitoring program plans 
will be required for LANL to be in compliance with 20 NMAC Subpart VI, 40 CFR 265 Subpart F 
regulations." 

"Although NMED does not relinquish any ofNew Mexico's regulatory or statutory authorities, these 
denials do not require immediate submittal of ground-water monitoring program plans for each 
closure. Instead, in light ofDOE/LANL's budgetary constraints, a comprehensive ground-water 
monitoring program plan should be developed which addresses both site-specific and slte-wide 
ground-water monitoring objectives. This may be achieved by modifying the existing site-wide 
Groundwater Protection Management Program Plan, Revision 1.0, March 6, 1995 to include 
regulatory site-specific considerations. NMED intends to coordinate with DOEILANL in this site­
wide approach." 

The revisions to the GWPMPP were submitted as Revision 2.0 in October, 1995 (LANL, 1995c). 

1.5.3 NMED Correspondence: August 17, 1995 

NMED's letter dated August 17, 1995 expressed concerns over groundwater contamination end protection 
at the Laboratory as a result of an assessment of the Laboratory's groundwater protection program by the 

Hyd1•ogeologic Workplan May 22, 1998 
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1.5.5 Other Requirements 

In addition to the HSW A Module VIII requirements, numerous federal and state requirements are relevant 
to groundwater protection, groundwater monitoring, and hydrogeologic characterization. For example, 
DOE Order 5400.1 Environmental Protection, and the New Mexico Water Quality Control Commission 
Regulations (WQCC) both address groundwater characterization, monitoring, and protection. These two 
examples, as well as other relevant federal and state requirements have been technically considered in the 
preparation of this Workplan. 

The structured groundwater monitoring requirements applied to regulated units under RCRA are 
prescriptive2

• The New Mexico Annotated Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1) Subpart VI, 
Sections 264.91-100 establish three progressive monitoring programs that, unless a demonstration can be 
made that no potential for migration of liquid from the regulated unit to the uppermost aquifer exists, may 
be necessary to implement for detecting and addressing releases to groundwater. To adequately establish 
a monitoring network under any of these programs, it is necessary to characterize the subsurface 
(including groundwater) in a comprehensive manner. 

It is the DOE and UC's intention to perform characterization activities set forth in this Workplan to ensure 
that information is gathered sufficient either to demonstrate an adequate groundwater monitoring waiver 
or to provide for the installation of a detection monitoring network (or both, as appropriate). If it is 
determined to be necessary, repetitive monitoring described in any of the three progressive monitoring 
programs will be performed outside the scope of this plan. 

1.6 Groundwater Protection Strategy 

The Laboratory has developed a Groundwater Protection Strategy (Strategy) [Appendix 3] to provide a 
basis and direction for groundwater protection, and to serve as a guide for the development of this 
Workplan. The goal of the Strategy is to describe a dynamic approach to protecting the groundwater 
resource from unacceptable impacts resulting from past, present, and future Laboratory operations. J 
Fundamental to the Strategy is the utilization and development of four major sources of monitoring and 
characterization information at the Laboratory. 

The first source encompasses all existing hydrogeologic imd geochemical information accumulated from 
past studies and the Laboratory's existing ground and surface water monitoring network. The second is 
the ER Project's characterization and assessment of Potential Release Sites (PRSs) on a site-specific basis, 
including investig\ltions of the canyons which will provide information regarding the Laboratory's vadose 
zone and evaluations of saturated systems associated with PRSs. A third source will be the proposed 
installation of wells that will be used to characterize and define the Laboratory's basic hydrogeologic 
setting by providing geologic, geochemical, and hydrologic information (e.g. data from borehole core 
samples, geophysical logs, aquifer tests, water quality analyses, and information regarding depth to and 
.flow direction of the regional aquifer). The fourth source involves the installation of regional aquifer 

2 Following examination of relevant regulations, DOE and UC have determined that, depending on the status of the 
units in question, different groundwater monitoring requirements could apply. Specifically, in New mexico 
Annotated Code, Title 20, chapter 4, Part I (20 NMAC 4.1) Subpart VI, 264.90, a distinction is made between 
regulated units (those surface impoundments, landfills, land treatment units, and waste piles that have received 
hazardous waste after July 26, 1982), and other solid waste management units (SWMUs). Regulated units are 
subject to 264.91 - 100 requiring, in many cases, groundwater monitoring. (However, a Subpart X unit, while it does 
not meet the definition of a surface impoundmant, landfill, land treatment unit, or waste pile, can also be subject to 
264.91 - 100 if it potentially impacts groundwater -- otherwise 264.10 I applies). In contrast, no formal monitoring 
requirements are established in 264.101 for SWMUs that are not regulated units. Although monitoring may be a 
component of remediation, no automatic monitoring requirements are triggered by 264.101. Instead, actions 
pursuant to 264.10 I are driven by the occurrence of an actual release for which a threat to human health and the 
environment has been established and corrective action is necessary. 
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§270.21(b)(l) -

§270.23(b) 

Hydrogeologic report for owners and operators of 
landfills seeking a variance from the design and operating 
requirements under §264.301(b); and 

Hydrogeologic and/or geologic assessments for owners 
and operators of miscellaneous units that are providing 
information to address and ensure compliance with the 
environmental performance standards of §264.601. 

The Regional Administrator can, however, extend the Subpart F requirements to any 
corrective actions specified in the permit, including those initiated under §264.101(c). 

1.1 Overview of Ground-Water Monitoring Programs Under Subpart F 

Subpart F outlines a three-phase ground-water monitoring program for regulated units. 
"Detection monitoring," the first phase, involves at least semi-annual monitoring of 
parameters and/or constituents that provide a reliable indication of the presence of hazardous 
constituents in ground water. Detection monitoring is performed at permitted land based 
disposal units not believed to be releasing hazardous wastes or constituents into the ground 
water. If monitoring indicates a release, analysis of all Appendix IX constituents is required, 
and the facility enters "compliance monitoring." 

Compliance monitoring, the second phase, requires at least semi-annual monitoring for 
those constituents detected in ground water during detection monitoring. A facility 
performing compliance monitoring also monitors ground water for all constituents on 
Appendix IX at least annually, and reports the concentration of any new compound detected 
to the Regional Administrator. Detected compounds are then added to the list of analytes 
monitored semi-annually. The concentrations of all compliance monitoring constituents are 
compared to their permitted concentration levels, one of the elements of the facility's 
ground-water protection standard, to determine whether or not corrective action is required. 

If a unit in compliance monitoring contaminates the ground water above the allowable 
concentration set forth in the facility's permit, the unit enters "corrective action," the third 
phase of ground-water monitoring. In corrective action, a facility is required to "remove or 
treat in place" (§264.100(e)) all hazardous constituents that are detected in ground water at 
concentrations greater than their respective ground-water concentration limits specified in the 
facility's permit. The monitoring associated with corrective action tracks the progress of the 
clean-up and detects any other constituents entering the ground water at concentrations greater 
than the allowable concentration limits. 
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CHAPTER FIVE 

DETECTION MONITORING SYSTEM DESIGN 

This chapter discusses the design of detection monitoring systems. Section 5.1 
addresses the design of detection monitoring systems in environments where ground-water 
flow occurs through porous media. As discussed in Section 4.3.1, the term "porom. media" 
generally encompasses both unconsolidated granular deposits and rock (Freeze and Cherry, 
1979). In some areas underlain by fractured rock or karst terrane, ground-water flow does not 
conform to the principles that describe ground-water flow through porous media. In these 
settings, ground-water flow may occur predominantly through conduits and fractures. 
Appropriate supplemental monitoring strategies for these settings are discussed in detail in 
Section 5.2. 

5.1 Ground-Water Monitoring in Aquifers Dominated by Ground--Water 
Flow Through Porous Media 

This section provides guidance for determining the number and location of detection 
monitoring wells in aquifers dominated by ground-water flow through porous media. The 
correct placement of monitoring wells relative to hazardous waste management units is an 
obvious goal of a detection monitoring program. 

5.1.1 Introduction 

The location of both background and point of compliance (i.e., downgradient) 
monitoring wells at permitted facilities must comply with the requirements of §264.97. Point 
of compliance monitoring wells should be located so that they intercept potential pathways of 
contaminant migration. Background wells should be located so that they provide ground­
water samples that are representative of the quality of ground water that has not be:en affected 
by leakage from the waste management unit. The number and location of monitoring wells 
must allow for the detection of contamination when hazardous waste or hazardous 
constituents have migrated from the waste management area to the uppermost aquifer 
(§264.97(a)(3)). 

There is no required minimum number of wells at permitted facilities; the 
owner/operator is simply required to install a "sufficient" number of wells to allow for 
determination of background water quality and the water quality at the point of compliance. 
Typically, the minimum number of wells specified for interim status facilities in 40 CFR 
§265.91(a) will not be sufficient for achieving the performance objectives of a detection 
monitoring system because site hydrogeology is too complex or the hazardous waste unit is 
too large. Supplemental monitoring wells may be required in conjunction with point of 
compliance wells to ensure early detection of contamination. In addition, unsaturated zone 
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areas, such as the karst terrane described in a study by Shuster and White (1971). Quinlan 
(1990) discusses the differences between conduit and diffuse flow and provides a relatively 
simple method for distinguishing between a conduit flow spring and a diffuse flow spring. 

Karst ground-water systems developed in both younger limestones, such as those in 
Puerto Rico and Florida, and in older limestones, such as those in the Appalachians, the 
Ozarks, and the Kentucky-Indiana karst region, may be either conduit-flow or diffuse flow. 
Younger limestones, however, may have significant primary porosity, so that they can be 
likened to a gigantic sponge in which flow occurs throughout the entire aquifer through huge 
pores rather than being constrained in conduits. Consequently, the type of flow found in 
some younger, highly porous limestones may be rapid and turbulent --not the slow, linear 
flow described by Darcy's law. 

In the United States, lava tubes and caves occur in areas of great thicknesses of 
basaltic lava flows (Hawaii and the Columbia Plateau and Snake River Plain of the Pacific 
Northwest), but conduit flow rarely is present. 

4.3.2 Definition of the "Uppermost Aquifer" 

The owner/operator is required under 40 CFR §264.97 to install a ground-water 
monitoring system that yields representative samples from the uppermost aquifer beneath the 
facility. The ground-water monitoring system should allow for the detection of contamination 
when hazardous waste or hazardous constituents have migrated from the waste management 
area to the uppermost aquifer. Owners and operators should properly identify the uppermost 
aquifer when establishing a ground-water monitoring system that meets the requirements of 
§264.97. EPA has defined the uppermost aquifer as the geologic formation nearest the 
ground surface that is an aquifer, as well as lower aquifers that are hydraulically connected 
within the facility's property boundary. "Aquifer" is defined as the geologic formation, group 
of formations, or part of a formation that is capable of yielding a significant amount of 
ground water to wells or springs ( 40 CFR §260.10). The identification of the confining layer 
or lower boundary is an essential facet of the definition of uppermost aquifer. Interconnected 
zones of saturation below an aquifer that are capable of yielding significant amounts of water 
also comprise the uppermost aquifer. Quality and use of ground water are not factors in the 
definition. Even though a saturated zone may not be presently in use, or may contain water 
not suitable for human consumption, it should be monitored if it is part of the uppermost 
aquifer to ensure that the performance standard of §264.97(a)(3) is met. Identification of 
formations capable of "significant yield" is made on a case-by-case basis. 

There are saturated zones, such as low permeability clays, that do not yield a 
significant amount of water, yet act as pathways for contamination that can migrate 
horizontally for some distance before reaching a zone that yields a significant amount of 
water. If there are hydrogeologic data supporting the belief that potential exists for 
contamination to migrate along such pathways, the Regional Administrator may invoke the 
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authorities of §264.97 to require such zones to be monitored. In addition, the Regional 
Administrator may require the use of supplemental monitoring wells in conjunction with point 
of compliance wells to monitor sites where hydrogeologic conditions or contaminant 
characteristics allow contaminants to move past or away from the point of compliance without 
being detected (§264.97(a)(3)). The Agency recommends the use of unsaturated zone 
monitoring where it would aid in detecting early migration of contaminants into ground water. 
In determining the necessity for and scope of unsaturated zone monitoring, the Regional 
Administrator will consider site specific factors that include geologic and hydrogeologic 
characteristics. 

Other authorities that can be used to require monitoring include §3004(u) for 
corrective action for permitting; the "omnibus" permitting authority under §3005(c)(3) of 
RCRA and 40 CFR §270.32(b) that mandates permit conditions to protect human health and 
the environment; and §3013 authority that authorizes the Agency to require monitoring, 
testing, analyses, and reporting in certain circumstances upon a finding of a substantial 
hazard. If a release to ground water is detected, the release should be characterized in all 
saturated zones regardless of yield. 

The owner/operator should assess hydraulic connection between zones of saturation 
yielding significant amounts of water, and properly defme potential zones of contaminant 
migration. The owner/operator also should be able to demonstrate to the satisfaction of the 
EPA Regional Administrator (e.g., through the use of aquifer testing and/or modehng) that the 
uhits identified as the confining units below the uppermost aquifer are of sufficiently low 
permeability to minimize the passage of contaminants to saturated, stratigraphically lower 
units. Owners and operators should be aware that true confining layers rarely exist. Facies 
changes are the rule, and not the exception at most sites, and may preclude the existence of a 
confining layer. Furthermore, particularly with regard to DNAPLs, a confining layer may not 
inhibit flow laterally downdip of the layer. Solvents also have been shown to interact with 
clays, causing dessication and the formation of fractures. Consequently, even if the confining 
layer is continuous (it usually is not), the confining layer may not prevent contaminant 
migration. 

4.3.3 Determining Ground-Water Flow Direction and Hydraulic Gradient 

Installing monitoring wells that will provide representative background and 
downgradient water samples requires a thorough understanding of how ground water flows 
beneath a site. Developing such an understanding requires obtaining information regarding 
both ground-water flow direction(s) and hydraulic gradient. Ground-water flow direction can 
be thought of as the idealized path that particles of ground water follow as they pass through 
the subsurface. Hydraulic gradient (i) is the change in static head per unit of distance in a 
given direction. The static head is defined as the height above a standard datum of the 
surface of a column of water (or other liquid) that can be supported by the static pressure at a 
given point (i.e., the sum of the elevation head and pressure head). 
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areas, such as the karst terrane described in a study by Shuster and White (1971). Quinlan 
(1990) discusses the differences between conduit and diffuse flow and provides a relatively 
simple method for distinguishing between a conduit flow spring and a diffuse flow spring. 

Karst ground-water systems developed in both younger limestones, such as those in 
Puerto Rico and Florida, and in older limestones, such as those in the Appalachians, the 
Ozarks, and the Kentucky-Indiana karst region, may be either conduit-flow or diffuse flow. 
Younger limestones, however, may have significant primary porosity, so that they can be 
likened to a gigantic sponge in which flow occurs throughout the entire aquifer through huge 
pores rather than being constrained in conduits. Consequently, the type of flow found in 
some younger, highly porous limestones may be rapid and turbulent --not the slow, linear 
flow described by Darcy's law. 

In the United States, lava tubes and caves occur in areas of great thicknesses of 
basaltic lava flows (Hawaii and the Columbia Plateau and Snake River Plain of the Pacific 
Northwest), but conduit flow rarely is present. 

4.3.2 Defmition of the "Uppermost Aquifer" 

The owner/operator is required under 40 CFR §264.97 to install a ground-water 
monitoring system that yields representative samples from the uppermost aquifer beneath the 
facility. The ground-water monitoring system should allow for the detection of contamination 

• when hazardous waste or hazardous constituents have migrated from the waste management 
area to the uppermost aquifer. Owners and operators should properly identity the uppermost 
aquifer when establishing a ground-water monitoring system that meets the requirements of 
§264.97. EPA has defined the uppermost aquifer as the geologic formation nearest the 
ground surface that is an aquifer, as well as lower aquifers that are hydraulically connected 
within the facility's property boundary. "Aquifer" is defined as the geologic formation, group 
of formations, or part of a formation that is capable of yielding a significant amount of 
ground water to wells or springs ( 40 CFR §260.1 0). The identification of the confining layer 
or lower boundary is an essential facet of the definition of uppermost aquifer. Interconnected 
zones of saturation below an aquifer that are capable of yielding significant amounts of water 
also comprise the uppermost aquifer. Quality and use of ground water are not factors in the 
definition. Even though a saturated zone may not be presently in use, or may contain water 
not suitable for human consumption, it should be monitored if it is part of the uppermost 
aquifer to ensure that the performance standard of §264.97(a)(3) is met. Identification of 
formations capable of "significant yield" is made on a case-by-case basis. 

There are saturated zones, such as low permeability clays, that do not yield a 
significant amount of water, yet act as pathways for contamination that can migrate 
horizontally for some distance before reaching a zone that yields a significant amount of 
water. If there are hydrogeologic data supporting the belief that potential exists for 
contamination to migrate along such pathways, the Regional Administrator may invoke the 
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authorities of §264.97 to require such zones to be monitored. In addition, the Reg[onal 
Administrator may require the use of supplemental monitoring wells in conjunction with point 
of compliance wells to monitor sites where hydrogeologic conditions or contaminant 
characteristics allow contaminants to move past or away from the point of compliance without 
being detected (§264.97(a)(3)). The Agency recommends the use of unsaturated zone 
monitoring where it would aid in detecting early migration of contaminants into ground water. 
In determining the necessity for and scope of unsaturated zone monitoring, the Regional 
Administrator will consider site specific factors that include geologic and hydrogeologic 
characteristics. 

Other authorities that can be used to require monitoring include §3004(u) for 
corrective action for permitting; the "omnibus" permitting authority under §3005( c)(3) of 
RCRA and 40 CFR §270.32(b) that mandates permit conditions to protect human health and 
the environment; and §3013 authority that authorizes the Agency to require monitoring, 
testing, analyses, and reporting in certain circumstances upon a finding of a substantial 
hazard. If a release to ground water is detected, the release should be characterized in all 
saturated zones regardless of yield. 

The owner/operator should assess hydraulic connection between zones of saturation 
yielding significant amounts of water, and properly defme potential zones of contaminant 
migration. The owner/operator also should be able to demonstrate to the satisfaction of the 
EPA Regional Administrator (e.g., through the use of aquifer testing and/or modeling) that the 
units identified as the confining units below the uppermost aquifer are of sufficiently low ' 
permeability to minimize the passage of contaminants to saturated, stratigraphically lower 
units. Owners and operators should be aware that true confining layers rarely exist. Facies 
changes are the rule, and not the exception at most sites, and may preclude the existence of a 
confining layer. Furthermore, particularly with regard to DNAPLs, a confining layer may not 
inhibit flow laterally downdip of the layer. Solvents also have been shown to interact with 
clays, causing dessication and the formation of fractures. Consequently, even if the confining 
layer is continuous (it usually is not), the confining layer may not prevent contaminant 
migration. 

4.3.3 Determining Ground-Water Flow Direction and Hydraulic Gradient 

Installing monitoring wells that will provide representative background and 
downgradient water samples requires a thorough understanding of how ground water flows 
beneath a site. Developing such an understanding requires obtaining information regarding 
both ground-water flow direction(s) and hydraulic gradient. Ground-water flow direction can 
be thought of as the idealized path that particles of ground water follow as they pass through 
the subsurface. Hydraulic gradient (i) is the change in static head per unit of distance in a 
given direction. The static head is defined as the height above a standard datum of the 
surface of a column of water (or other liquid) that can be supported by the static pressure at a 
given point (i.e., the sum of the elevation head and pressure head). 
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GROUND WATER AND ECOSYSTEMS RESTORATION DIVISION 
P.O. Box 1198 Ada,OK 74820 

OFFICE OF 
RESEARCH AND DEVELOPMENT 

March 30, 2009 

MEMORANDUM 

SUBJECT: Los Alamos National Laboratory (LANL), Los Alamos, NM (09RC06-001) 
Well Screen Analysis Report (WSAR), Rev. 2 (LA-UR-07-2852) 
Groundwater Background Investigation Report (GBIR), Rev. 3 (LA-UR-07-2853) 

FROM: Steven D. Acree, Hydrologist 
Applied Research & Technical Support Branch 

RichardT. Wilkin, Ph.D., Environmental Scientist 
Subsurface Remediation Branch 

TO: Richard Mayer 
U.S. EPA, Region 6 

As requested, the referenced documents have been reviewed by the above named staff of the 
National Risk Management Research Laboratory (NRMRL) - Ground Water and Ecosystems 
Restoration Division. Additional review was provided by Dr. Bruce Pivetz of Shaw 
Environmental, Inc. Shaw is an on-site contractor providing technical support services to this 
laboratory. The review focused on the methods and conclusions of the WSAR. The GBIR was 
reviewed in the context of its use in the WSAR. The review and recommendations contained in 
this memorandum represent a technical evaluation of site-specific conditions based on the 
current state ofthe science and are neither policy nor prescriptive guidance. 

As in the review of previous versions ofthese documents (Ford and Acree to May~:r, 2116/06), 
this review is focused on the evaluation of the effects of drilling additives on the collection of 
representative samples from wells installed under the hydrogeologic characterization program. It 
is noted that factors other than the effects of drilling additives (e.g., screen length, position within the 
hydrostratigraphic section, location with respect to potential contaminant source areas, groundwater 
sampling methods) may have a greater impact on whether groundwater samples are suitable for the 
purpose of early detection of contaminant releases or migration. Such location-specifi.c issues are 
beyond the scope of this review. 

Although the current versions of the documents attempt to address several of the issues raised 
during the previous reviews, there is still a relatively high degree of uncertainty in the results 
reported in the WSAR. For example, additional species indicative of a range of contaminant 
reactivity have been incorporated into the evaluations. However, several potential indicators are 
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not routinely measured or available. The uncertainty related to this issue is illustrated by the 
following example. At locations where bentonite additives were used, the WSAR (Section 4.11) 
concludes that indicators suitable for directly evaluating the reliability of non-detects of highly 
adsorbing radionuclides are not available. Consequently, this section of the document concludes 
that it was not possible to evaluate the affected well screen intervals for detections of strongly 
adsorbing radionuclides. The document appears to modify this conclusion in later sections and 
indicates that these non-detect results would be accepted as representative of actual conditions if 
the well passed all other applicable criteria. Regardless ofthe conclusion stated in Section 4.11, 
the WSAR ultimately determines that some well screens drilled using bentonite, such as well R-
32, screen 1 (Table 4-5) produce reliable samples for highly sorbing constituents such as 
plutonium (Table 6-4). Such assessments appear to be contradictory and are, at best, confusing. 
Given the lack of appropriate indicators, a more conservative and defensible approach would 
appear to be the one advocated in Section 4.11 rather than the approach ultimately used. Many 
similar issues contribute to the uncertainty inherent in the screening results. 

In general, the criteria used to evaluate wells in the WSAR are complex and may ultimately 
prove to be unreliable. The most significant concerns noted in review of the current versions of 
the WSAR and GBIR are related to three areas: 

• The results of the WSAR and related assessments have not been fully validated using 
site-specific data from laboratory and field studies. 

• The criteria rely heavily on "background" data obtained from long-screened production 
wells and springs that do not necessarily represent water quality up gradient of the 
hydrogeologic characterization monitoring wells. 

• The reliability of criteria used to evaluate the representativeness of groundwater samples 
from well screens following transformations of residual organic drilling additives and the 
return of groundwater samples to oxidized conditions is uncertain due to a lack of direct 
assessments of the site-specific mineralogical transformations and the reliance on 
groundwater sampling data. 

Each of these issues increases the uncertainty in the conclusions of the WSAR and [s discussed 
in detail below. 

Validation of the Screening Results 

As noted by the National Research Council (2007: National Research Council, Plans and 
Practices for Groundwater Protection at the Los Alamos National Laboratory, Final Report), 
evidence regarding the conditions surrounding the monitoring well screens is indirect. 
Additional laboratory and field investigations to better determine the nature and evolution of the 
interactions between the drilling, well construction, and aquifer materials; quantify sorption 
parameters; and to demonstrate the accuracy of the screening results presented in the WSAR are 
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recommended to validate the results. Without such validation, assessments of the impacts on the 
representativeness of groundwater samples should be considered to be of uncertain quality. 

Uncertain Background Conditions 

The WSAR criteria rely heavily on comparisons between data obtained from the impacted well 
screens and data reported in the GBIR. The data used to characterize "background'' conditions is 
sparse, derived mainly from sources representing mixtures of water that are significantly 
different from the samples obtained from the hydrogeologic characterization wells, and are 
representative of significantly different flow paths and residence times within the aquifer. Actual 
background values at the locations of the individual characterization well screens may be 
significantly different from the proposed values. 

As noted many times in the GBIR, water chemistry is determined by the lithologies of aquifer 
materials through which the water migrates and the residence time. Data from springs near the 
Rio Grande and the long-screened production wells does not necessarily represent the flowpaths 
monitored by the individual short-screened characterization wells. The GBIR recognizes this 
limitation. However, it indicates that the appropriate data (i.e, data from similarly screened wells 
immediately upgradient of the regulated units) may never be available. This approach introduces 
unavoidable uncertainty in evaluations of screens with residual effects because it does not allow 
for spatially distinctive geochemical zones or variability in groundwater chemistry in different 
aquifer lithologies. 

It is quite possible that constituent concentrations observed in unimpacted monitoring wells may 
be significantly different from the data provided in the GBIR. For example, it appears the well 
R-35B was recently installed near the top of the regional aquifer without the use of harmful 
drilling additives within the screened interval. Concentrations of zinc measured in filtered 
groundwater samples have varied from approximately 40 ug/1 to 60 ug/1. This rang'e is above the 
maximum value of approximately 32 ug/1 reported in Table 4.2-3 of the GBIR and i.s at or above 
the maximum value reported in Table 4-3a of the WSAR. This example illustrates the 
uncertainty inherent in using "background" data obtained from sources that are not constructed 
to monitor the same flowpaths as the monitoring wells in question. 

It is also noted that the current evaluation methods may not fully identify conditiom; 
representative of the unimpacted regional aquifer. Footnote Kin Table E2 indicates that although 
screens 6, 7, and 8 of well R-25 had a perfect score in the evaluation, the screens may still be 
impacted by water from perched zones above the regional water table. 

Continuing Impacts to Aquifer Materials after Return to Oxidizing Conditiom1 

The geochemical analysis appears to rely heavily on a determination of the overall redox status 
of groundwater as inferred from water quality parameters, such as dissolved oxygen, oxidized 
forms of nitrogen (nitrate) and sulfur (sulfate), low dissolved concentrations of iron and 
manganese, and detection of contaminants in oxidized forms. Part of the analysis includes an 



,. 
l 



- 4-

evaluation of potential solid-phase processes (modification of surface-active minerals, changes to 
carbonate mineral stability) based upon the groundwater chemistry. Modification of in situ 
redox conditions is clearly an important aspect of the problem being dealt with here. As pointed 
out, the organic drilling fluids provide a source of carbon for native microbial populations in the 
aquifer. These organisms can have long-term impacts on water chemistry and aquifer 
mineralogy in the vicinity of the well screen. In general, anaerobic conditions resulting from the 
respiration of microbes shift the types of minerals and contaminant-reactivity of mineral surfaces 
that may be in equilibrium or near equilibrium with the specific water chemistry. 

Using criteria established in this report, an undesirable component of uncertainty will persist 
regarding screen impacts because it is not possible to understand all possible mineral­
contaminant interactions solely by evaluating water chemistry. As an example, consider a well 
that shows redox-status evolution from iron-reducing conditions, linked to residual drilling 
fluids, to oxidizing conditions comparable to the targeted background conditions. In this case, 
the geochemical criteria would suggest that water chemistry has achieved or is approaching pre­
drilling conditions and, furthermore, that contaminant species can be monitored accordingly for 
their presence or absence. During the evolution of this system, when native microbes supported 
mobilization of ferrous iron, it is possible that reactive Fe(II)-bearing minerals fomLed in the 
available pore spaces adjacent to the well screen. As portrayed in the conceptual model 
presented in the WSAR (e.g., Figure 4-9), possible phases include ferrous carbonate, ferrous 
sulfide (in sulfate-reducing compartments or micro-environments), but also could include green 
rust minerals, ferrous hydroxycarbonate, and magnetite. These Fe(II)-bearing phasr~s are all 
known to interact with and possibly sequester potential contaminants of concern (i.e., nickel, 
cadmium, cobalt, arsenic, zinc, americium, technetium, chromium, uranium). In this scenario, as 
organic carbon is consumed and levels of dissolved oxygen begin to increase, these previously 
formed Fe(II)-bearing minerals would be anticipated to undergo oxidative transfom1ation to 
hydrous ferric oxide or iron oxyhydroxides. It might be further anticipated that the!;e newly 
formed Fe(III)-bearing phases would be very fine-grained and highly sorbent, again with the 
ability to sequester contaminant species of concern. So along with the shift to oxid:[zing 
conditions, as indicated in water chemistry parameters, comes an anticipated shift in reactive iron 
mineralogy. Based on the criteria proposed, it is not possible to clearly assess: i) how long 
reduced, Fe(II)-bearing minerals might persist, and ii) what type of mineral phase or assemblage 
would result as a consequence of the return to more oxidizing conditions. 

The critical point is that the nature of the reactive iron mineralogy cannot be assessed by 
examining water chemistry alone. In order to have a sense of the reactive nature of the aquifer 
solids, other testing would be required. At some point, it would be expected that any reactive 
minerals present in the system may become saturated or modified to the extent that they would 
no longer influence water chemistry in regions adjacent to the well screen. However, there are 
no compelling lines of evidence provided in the report that would indicate when this desired 
point is ultimately reached. 
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Recommendations to Reduce Uncertainty 

Due to uncertainties in the mineralogical alterations induced by the drilling additives, uncertainty 
in the utility of aqueous chemistry assessments for the determination of whether samples are 
fully representative of aquifer conditions, and the lack of appropriate data for the assessment of 
water quality immediately up gradient of the impacted characterization wells, it is recommended 
that additional laboratory/field studies be designed to reduce uncertainty and validate the results 
of the WSAR. In this regard, the following studies may significantly improve the understanding 
of the site-specific impacts of the drilling additives and the potential time frames over which the 
impacts may be expected to continue. 

1. Upgradient Well Installations. Install wells immediately upgradient of the regulated 
units of most concern, screening intervals equivalent to those of monitoring wells located 
downgradient of the regulated units. If such wells were installed without the use of harmful 
drilling additives in the screened zone, the data should be useful in better defining pre-drilling 
conditions within the particular hydrostratigraphic units of interest. The data would also provide 
insight into the representativeness of the "background" ranges used in the WSAR. 

2. Laboratory Investigations. Laboratory studies could be performed to more fully 
understand impacts of the drilling additives on the evolution of redox conditions and secondary 
mineral formation. Subsequently, impacted materials from the studies could be sul:dected to 
redox conditions representative of the unimpacted aquifer allowing investigation of the evolution 
of mineral phases. Aquifer materials obtained during these studies could be used to quantify 
interactions with contaminants of concern. The results could be used as a baseline to understand 
the geochemical behavior of subsurface materials and validate conceptual models £::>r the 
transformations that are occurring as well as aid in the validation of the criteria proposed in the 
WSAR. It is noted that similar studies were recommended by the National Research Council 
(2007: National Research Council, Plans and Practices for Groundwater Protection at the Los 
Alamos National Laboratory, Final Report). Laboratory studies could also be performed to 
quantify sorption of the inorganic constituents of concern onto the materials used during well 
construction at LANL. 

3. Field Studies. Ultimately, lines of evidence from field studies will be needed to reduce 
uncertainty in the validation of criteria used in the WSAR. U sefullines of evidence would 
include: characterization of aquifer solids obtained from impacted wells, evaluation of the effects 
of well purging prior to sampling of impacted wells, and push-pull tests to directly ,examine 
sorption properties at impacted wells. A primary line of evidence would also be the installation 
of new well(s) drilled without the use of additives in the screened zone near impacted well(s). A 
comparison of water quality data from the two wells would provide direct evidence of the degree 
of impact and the effects on water quality. Such installations could be performed near regulatory 
units of greatest concern to maximize the benefits of the data. 
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If you have any questions concerning this review, please do not hesitate to call us (Acree: 580-
436-8609; Wilkin: 580-436-8874) at your convenience. We look forward to future interactions 
with you concerning this and other sites. 

cc: Mike Fitzpatrick (5303W) 
Vince Malott, Region 6 
Terry Burton, Region 6 
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RE: DCGU.I or the Los Alamoe Natioual L.bontory!~ G:ro .. ud.-Watu Monieoring Waive.­
Requ.ests 

IM:ar Mr. K l.rkman: 

AS; mated in the New Mmco Envi.ronmalt Department's (NMED's) MayS, 1994 letter 
regarding ,ground-water monHoriq waiv~;r d.oeument.ati.on, NMED deferted a decis.ion 
regatding ground-~ monil.Ori.q: waivm pendmg reevaluation. .of lhe hydl't.Settlogie 
conditions beneath the facLiit:Y and ~nsidcration of new BfO'M.dawater data. Closure plans for 
lbe below ~amoed units have been submitted to NMED fot closure under 20 NMAC 4.1~ 
Subpart V[, 40 CPR '265 Subpart G: 

TA-54 Areas G & L (Ma.rcb, 1981) 
TA-16 Swface lmpoundmcut & Area P Landfill {Dceember .. 1987) 
TA-3.5-12:) & 85 Surface [mpO\Indmmts (Man:h.. 198.9) 
TAa53 Sudaee JmpCJundtdtttts (19sn) 

Through evall.IBtion or lhe submitted supponins dQc.umentatian, NMED has determined that the 
infonnati.on provided 6oel not fulfill P.art 26S standards. This letter ser"'leS to docu:rnent the bases. 
for regubttoty dcmia1 of IJFOW1.d·water mo-nitoring wa.1ver proposals [20 NMAC 4.1 Subpart VI, 
40 CFR 26.5. 90] as submitted by Los Alamos Na~ional lAtboraeory (LANL) to NMED. GC\1l.Cml 
technical .rationale, SPQCi fw waivt:.r req"=ts· and I"Cil$(ln!i fOI" denial of the: g;round·wata" 
monitoriDg waiver.; ElfCl provided in tb~;: c:nclg~ AUacluru:nt 

, r IDm llllr llli~ II~ I 
5910 

-
• 
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• 
Beeause these demoJJstratioJJs. h~;~vc not met the tcehniCill :srand.afds n001:ssary for approv~l of 
ground-water m.oflitorlng waivers at lh.c sites list(:d a.oove, grcund-wat-er monttt~ring program pla..ns 
wm be required far LANl. to be in compliance wiLh 20 N.MAC Subpilrt VI. 40 C.FR 265 SubpatL 
r reguJat.ion~. 

Alilioogh NMl:!J) does not rclinquisb any of New Mc:,;;i'-O':s regulatory or s•atutory authorities, 
the.se denja]~ de not require immed.late submittal of g.round·wate:r monitoring pto~a.m plans r0or 
each clo..o;.ure_ lm;lca.d, in 1i@hl of DOEILANLs budgetary cons.tra3nt~.:t a (;Oinp:rehensive :@;rOound.­
waler monitoring program plan .should 9e fkveioped which addresses botb .sitc-specifu:: and site· 

1 

wid-e ground-water monitoring objectives. This 1n3Y ~ .achieved by modifying. the existing s'te- · 
wide Grour1dwater Prc..•ec:bon ManaMtftent f'rogram. Plan. H..evwon 1.0. Marth 6., 1995 to incl ~ 
resuhuoty sif&.-s;pecHic oott:~id.eratians. NMEO intends to coordinate with UO:cll..ANI. it1 thi~ $i:le­

wide approach. If OOE ot LANL staff wj.sh ro discuss lhi.s i s.sue, :please contact RonaM Kern, 
manager af the RCRA Technical Compllance Program~ to arrange a meeting. If y-ou have any 
que:~tion~ r~n.ling [bis metter, please. eomact Ms. Lee Winn. or Ms. Tet'i Davi~ of my .s•aff at 
( 505) s 27-4308. . 

CC~ Ron Kern, Mal\age:r., RCRA Technical Compliance Program 
L.ANL l995 Red File 
Barbara Hodilsch«:k. Manager. RCRA Permitting. Pro warn 
Neil We~, DOE 0"\fe:rstsht Bweau 
MarC-)' l.ea:~·itt, Gn:n.md. Water Protection&:. Remediation Bureau 

F'llr:'lli'.MV .ERDIZ.N"AI... 



.:>" 

·' 

Los A.lamos Naticma! Laboratory (LANL) bas provided haadequate and incomplete 
in fonnation pertaining to the unsaturated and saturated .conditions across the Parajito Plateau 
in SUIJil'OO: of ground-water mon[toring ...-vaivers fur the various RCRA-regutated units (TA-54 
Area 0 & L. TA~ 16 Surface Impoundment & Area P Landfill, TA-35~125 &. 85 Surface 
Impoundments, and TA-.53 Surfaoe lmpoundments). ~~~~~ 
path for con inant transPQ!:!: have not been a.deq ~tel add · · e. Listed he low 
¥e the general techni com:icin~~rolim.cntal Protcelion Agency (EPA), 
~~~FJ'aitmcilt (NM£D) regarding tne 1aclc of understanding 

1 

of tile .hydrogeologi-e system at this tocility. Tnese rechnical concerns and dato. 38PS wpport · 
deniat of LANL ts groundrwatcr In;?nitorin.g waiwr £eq~..~Cs.fs. -. 

1. LANI..':s ln.stallatian Work Plan Rt\"l!lon 3J N ovem her 19'93 

Within LANL ·s !nstellation. Work Plan Revision l, November l 993, spec!fic ~t.a gl!l.ps were: 
ltstcd and data flf)eds were identified exptic•tty throughout the en.vtrorun£:ntal :setting secrion of 
chis document. These data ~a:ps are relevant 10 the groun.d·water monil.Orins "Waiver il!ll~. 
Th.QSC are .s.pecif•cally~ 

• Absence of facility-wide- geoLogic mapping . The I.Jck of geologic mapping in the 
intervening areas CNSCS the validity of the 1::oi'Te.latio.ns: to be uncertain_ [ seeti'u~ 
2.6.1 .2.9] 

·~stratigraphi-c features: in the tu~ such as volcanic. surge deposits, flftiY to~ pl'fl..uk 
Q p"if~l'~lttlal mlgl'il1Jon pdtlfway f{lf' mo~~tuu- dlttl co~IUUllS in tfr.e tlubsru:{t~t:t! 
[emphasis added] {Pu.rtymun l97Jt 0710; Cro-we ef al. 1978, 0041)- Pw1ymun {1973. 
07l 0) noted in.c.reased rat~::S of vapor phase migration of tritium away from $'tOw~ 
.sfulfts at 'l'A~54 atong a. stratigraphic boundar)' tlw includes surge layers. Individual 
tlow unLts in the T:shirege Member contain vertiw oooling joi:nl! that :may or may not 
«e:ss How unit boundaries. In a5h flow mtr~ ooo~ing joints spw:i.rtg varies prtmarily 
wifh the thickness of the unir, em"laecment rem~ subsrrate temperature. and 
topography. Joint density te:nds to- be greatest itt \Velded luff and least in non we.l.ded 
tuff. Hydraulic con.duetivities ilfe generally ~in fhe fr-A.ct.dred.. "l.lL't;lded pats of 
ash Oow tuffs and leMt En the no11.-welded pmu (Crowe ct al. 197S:. 0041 ). "(Sc.etion 
2.6.L2.9, page 2-17). 

• .. Drarufield end Gardner ( 1985, (J082) integrated a v.arict)' or data to produec structure 
oontour and paleogeologic. maps of the pre Bandelier Tuff stltfa.ce bcrn::aCh the Pajarito 
P3atcau. Th<l:ir rna~ rovc~~~l that ;91.1~6 rock units i!L1'e cut by a series of do'fllll.-to­

thc-west normal fau lt:s; Ute overlying Bandelier Tuff is n.ot obviously displaeed. by 
these bu.Tioo fau[l:!!_ H o~r. wne~ detaHed fracture studies hav-e been done on the 
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plateau, they have :shown tbat fracture abundan<:es and apertures increase U't the 
Bandelier Tuff over fault projcetions, which indieates. ttctooi.: fracturing menti4Joned 
above (Vaniman and Woh.letz 1'9-90, 0541 ). Jn addition, smaiJ·sca.lc offsets. along 
frac.tures have been observed in various parts of che Laboratory~ meludmg A reo G nf 
T A-54 { cmpha!;is added] {R<t,e.ers I ern .. Q2J6 ), that suggest addit,onal unma-pped fautt 
7..ones. lJnt:Ortunatety, detailed. fracture studies on tbc .Pajarito PJa(oau arc few." 
(Section 1.6. 1.4 .. pase 2-l9). 

• ~~ Pcrehed wa-.er bodie..q. cccur in lhe consiomera[es asld basalt~ benu1h the a.LIU'vi um in 
h
i ) 

the mid and lt>wer ~'eat: r!S of Puebl" and Los Al!!rult!i cal\)'O.J\S and in tbe lt>wer rc:acll 
Qf Sandi a Canyon. lJet'tb let pet'ched ""ater rang~s from about 90 fl in the mi:d~b of 
Pueblo Canyon to aooul 4SO ft iJ1 lower Sandi•. The u.rti~l lmd laiemli!X4!rrt Df the 
pt!n:lted gr(}urrd'Wtlien~ llr.t! lltltlll'l! t111d exlen.l ef pttrehi~tg fln.iU~ an.il tlu polt!Rtial jM 

nrigrotiDII (}f pt!rc.hd Hltllttr t• th~ llttzin. dtfll.if~" Is not firlly u.trd~ by 
inveSiigDtors 10 date. [~mphl.!ISL~ Hdtkd] •• (S~tion 2.6.2.3.2. pag~ 7..-'2?). 

Comments and R.ccomrncnd•tiom:c fwnrl in LANL's ••Gro~~dwak:r Protection Management 
Progn.rn Plan, AppCJ~dir.: I"' - (M~ 6. L 995 .. RcvisiO'Il I .0) identified nJ,Lm.;rous defi.cicneics 
in thr: conc.;:ptuaL llydrogeolCJSica1 'WlderJUnding ar I .ANI" Major cc:mccrns and. 
n::oommendatiorLS arc listod below; 

Appendb. I. L~• AJamns N::a1ional Ldlboratory E. S & H Sl!lf-Ats~mcmt Report {August 
91)::: 

"Nc.t enough i~ yct known about the fundamen~l proccs~ oontroHing movement <tf water or 
c:lnl.tuninl!llts through the un."iB.b.aak:d ~ lo compl~:tely undcri'bmd whcthtr eontamina.tion 
could .e\ler reach the mai1\ aquifer." (3.2.4. par.2) 

"Furtdmnc:nbi:L research i$ nc~sary in basic geology, unsat\l.ta~ 'lORe geolo-gy and hydrology, 
and saturated 7.tlne @eolcgy tutd hydtctg.e~logy." (3.1.4, par. 5) 

"Baste Geology; Buic geolOgy of th~: lAboratory area inc!ud~s :!!Cructllral features.. 
.!!tratigrapby, f11.Clurc end fa~ll zone (knowl«<ge of baCh the Pajari•o fault zone on dre western 
m8tgin Qf the plat-~;aU and thr= plarr2u ibelf wlv::n: &ults and fractures may control erosj<truJ.L 
pattern.~ and pok:nt1a1 infiltration zones; are crucial to und~tand.ing ground water recharge}, 
geotn¢tphology, seismic hi:story, and aeochr:miSlry. (3.2.4. 1st bullet) 

11Saturated Zone Geology and Hydrology~ lt\fotltlatittn on rech.arg~ of lhe main aquifer and 
lithology is incomplete~ knQwJedge of the upJler surface of lhe main aqLJ[rer, espcdally t4Joward 
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[he: we~[. i ~ j ncomplere; temporal vatiation of U.te ground wa•er surface is not o,w:H described~ 
in rmmatiun is la.cldng on vert leal and horizontal pen:neabi1ity vadation, hori:zorual and ve:rrical 
port'-watcr velm:.[ti~s. pom-wilk:r flc;~w l?:radicnts, e"~n.t ~:~f p~a6c v~.'ius amfinr::d 7..onc~ 
g~ologic :structl.lrC br!nearh th..e Bt~nd~1ie:r tuff. s.pa[ial .... ari.ation.t; or ootuta] ground wak:r 
quality, o~~~nd oreal continuity of darn. 11 (3.2. 4, 2nd buUel) 

11 Unsstl,lra~ or Vadose Zone Geology end H yd.rolngy: [ Jn~ruratcd hydro1G_gie prop~ty 
mcEJSur-emcn.ts are lacking for ~he OUlwi and Ouaj e 1VIernbers of the Bandelier tuff., the Chino 
M ~Sii! Basalts, Ute l:~ouye co.nglomerate. and tAt: un~tun'lttd pnrtioru;; of the Santa. Fe group 
~~dim~ts.'' (GW.2 lmplewhenta.tioo of Ground Water Prot~ctian Progr.am.s) '' 

- -
Appc:ndi:t J • Hydrogot:(Jiag.i~ Revitw for rh~ Environmental RE:sloratiDn Prog~m at r....u:s 
Al:am03 NaUDn.al Laboratoey. LANL Hydrog-eology Panel Final R.cpGrt, Su.mm:ary ar 
Comments o 11 Jsso.es. ldentilied. by the Pr-ogn m: 

Oo we know enough abou[ lhe T()le of fracture:~~ 

.. The panc::l •s somewhat divided {)[I tbi:s question. On one hand. SQiJl,e seo[ogic ~tderLCe 
mggest 1har fraclun::s: l:!ick: t:onntcti vity ovc::r gfr:at dcptbs and frac:tvrcs. may provide capi Llazy 
barrier to unsa.t1.1J'"8tcd nuw. On th~ ather. 11)[)~ !lii1d ~thcn:ng pa~s suggest tha1 some 
[rac;[urcs. on. the mesa tops may be prcfcn:nlial parh:s for infi[emtion. Our primary cotlean for 
1iq u[d f1()w in fractures [s tn can :yen botwrns wht:re fl"11Ctu:rc!O in bedrock may i nrc=rscct peTCbcd 
alluvial :aquifers. There are few fLc1d data em tbc role Qf fi"8.CU)res.,. but th~re rs al oo very ~jnle 
on~ can do to adequately and qtmntituivdy characterize variably 5tll(l.u:aCI:ld fracture flow and 
h'aM)Mlrt cueffieiu..t!l. At .small site !lCill~ tM m1e of fn.erurcs. 1115 t~port pathways and thl:"ir 
connce6om;. to regional padtway will likely have to be addrcascd for each site im:livid\Lilly.N 

The a~bo,..c starement about tbe uncertainty of 1ocatt-on ~ ~ion. and flow· in fractures is 
i~:portant r¢aS.Oning for requirir~g ground-water monitoring ~lls to detect releases:. 

11 1:SS:LJC: 4; Can '1-W: d.eferu:ibly model T .ANL hydrogco'ogy usini!J a porous continuum 
tnodf:l? 

"Much of the '!;::Xpca-imcntal .and environmental mon[mring data sugcesrs thaL a porou.!;. media 
flow me del would be .appmpriate. How~. pOrous m~ia models :should be used to prediet 
observed bdta:vior in order to vtJ.ltdare lhe tnodcl and to confirm the .... alidity of the porol.t5 
mediaf approach.'' 

Beca11:5~;- of fl'a.cturee:i, cooling joinl$, fault:s. tn;dding pi~ a. porn~ media model seems 
flawed. The above :starement. "SURge:st the. need for e:rnpiricj!] data to confirm modeling 
infunnati.-rm. The oomp]exicy of the vadose zone suppnrtti tlle rejection a f porous media flow 
conceptua.J modds porcscntOO fD the grou[•duWate.r mani [Onnt; ~[w::t roque.:;~ 
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A~ we s11fficie11tly ~rtai.n of ground water tlow direction rcglonally tnat \YC: 

can 'k,pow ground water flow directi{lon at a specific: OU? Additionally, is there 
.any reason to believe: that there are local emuml wateL' gtadce:n.ts? 

"'Local effects undoubtedly oCCI.l! twM fhe well fi-elds, and it is. possible that small 
per:turbatiom may oe<:ur in Ch<: m!Un .-qutr cr beneath ~ed aquifer.s or olh.er pot-ential 
roeharge areas. Add tfional i nformatiQn i::o required [O monitor horttolltal a~d vert~eal pathways 
an.d 1o confirm sources o-f rer;bm:ge. Mapp1ng details of drawdo'Wn .and "zones of captl..tl'en 
aTQUru:l. the wcU fLelds would add tQ this knowledge base . 

. I ,I 

'"Jss.ue 6: Can we dcfe:n:!Jibly :!.1ilte there is no oonnecti.on between 611.Y perched zone_s and 
tht rmlill ~uifo-1 • 

.. F...xi !>ttl1g data arc insufficient kJ. state lhalno perched w.aler pereolal.e.s. to the main aquifer. ln 
fact, recent work at Morta.ndad Canyon show:. Chat vertical c.r~rt has QCCurrro Ln the 
BandeLier Tuff to at l~ast I S{t ft { 46m) beneath tbc ptrcl!od :al!uvil!d aquifer. Litr]e is known of 
v11por phase transport in these .art=as. 

"lssu~ .8; Do we knaw enougb that mode! ing as a homogeneous, !:teady state sys[em 
ad.cq~teJy defines the sysrem? Alternatively. do we know enough to model as 
a nonbmnogeneous, tramient sysrem? 

"E:xc.epr fur 8CO:ptrJ8 ca1cul:td3on&, fit:ld .obwvations and model studies: show that scme d~gree 
of heterogr:n~ity will o~ l.O be: inoorpara.ted into the c.)neejttual models of flQw and t!"anspl)rt 
in tht: v~ zone, in the pet'cl2ed aquifers. and in the main aquifer. Transient effects w3ll 
need tl) be C011$id-crcd to &imllla.te tt.anspon .at least wi"dtin. pereh.ed alluvial a.quifeno. and in 
pumping :secnario5 for the. (Jl.~Un aquifec. 

"A_\ltLilable data .-c :!JC,IU'OC, md ~wls of expetim.entAl protled~ need ta be puboli~b!Xl. A 
model study using c:"isting sotptiO!'I. data underestima.red Qbserved mdio~uc;lide kansport..· 
A vai1able data do not .appe.v to be mfficient to defend ~R objectives." 

3. EPA Cone-ems 

Major rcl~:vw:~.t EPA ooncems, as doc~..~.tnenred in the Marcil 16., 1994 Comprc:hl;:ll.Sive Ground 
Warer Mtmitorrns Evaluation (CME), are expressed rn dle follawi:ng questicms: 

I. "Has a R;rl)und water monitoring program (capable of determ.ini~ the facility' i impact 
on lhe q,ualh:y of ground water in the uppc:rnwst aquifer underlying the faciltty) been 
implemented as per 4(} CFR !Mlbp~graph 26S .90? U ppennoot aquifer means the 
geologic formation 11earc.st ~ mturo.l gro\lnd :~vrfac.c ~hat is an aqui rer- as wt:U a(t 
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lower zquikr-i that ;jiiC hydrEU.llicaiJ)' in~11IlC!Ct.:d wilh this E~quifcr within the 
facility's property br.undary _ · 

11No, lhe facility does p(lt have a ground water ID.0lllmi~g ~ ca,gab]~ 
determining an nf the faciUt1' .s; impar:l Q.n (he Uf,PCTTDQ!rt U!Jifer_ LA NL lw.i ground 
wate:r monitariflg waivers on file for each 1.1Jlit tt:Q,uirinB:...B:m.,uncl walt::r moniCoring11 

'"No. based,uoon the rcyic"*W dogunents. tbt: uooennmt agujfcr has not been 
adequately chara.etmz:cd..,Additi9nBI st\ldi~ are reau.i.red. ·Each ground water _ 
monitoring waiver m:s tp be mlualed to determine its appropriateness. Jf the gfoull.d 
wat« mwitmini waiur does nol mmt the reauircments of 40 CER 26S_90( c), LANL 
will p; requiT~ kJ submit .addititmal infonn1tim or ;mtaU wound wgeg .monitoring 
wells at each regulated \lnit. 11 

Statt! Coueems 

ln addition to the spooi.fic: data gaps ud needs described by LANL and EPA above, the $lt.te 

has additio:rutl eoneerns~ 

• Water--level contour maps prc:~ttcl in the submitted supporting cround-...-va.ter 
monitoring wai~r docum-entation are not adequate_ The ground-water elevation dE11111 
obt.ain.cd from 6upply and tc:5t ~ll ~ has been (:Q.fDpiled. tog~d::Jer. lt is generally not 
accepted :praeti.cc to .contour such daJa. Th.e tat wells In! ~ened over short intervals 
(I 0 feet:h presumably at 1h.e top of the aquifer~ whereas the production W(:ll.s are 
screened over much grc.atcr lengths (1500·2j()() feet1 starting typically hundreds of 
feet bcJ..cw tJx; prCSI.Imed top of 1be aquifer. Compiling Sl.ll:h data. may sive a 
nanreprcscntiw: picmR of th~:~ h.ydmdic mel dlsttibuti.on within the aquifer(&). · 
Additionally,. clcmcnta:ry conmwing arors have apparently been reptO(I.uccd from 
doC'IllWmt t-o document,. which have rnulkd in oom.pound.ed enors in watu-lcv~ 
-contours. 

• · ln.dividual z:oncs of saturation bcneaCh LANL bave ~ been adequately d.elit\Ca.ted, and 
the '"h.ydranlie intmxmnectio~' between these is Mt understood- btadcquatc and 
inoo.rnplctQ kn.owlc:dg~:; concerning the gr.::ometJi.es .and boutJcbry oonditiont Of the zone:!! 
Qf saturatiQn beneath the facility t:xim. A facility-wide deseripti.oo of the 
hydrogeolot:i., eb£o.t:k:riBties afklcting grounci·water Oow beneath the ra.ciftity can net 
be made: without adr::quatr; delin~cn of the perched-intermediate aqu~fe:r{~) bcncaU. 
LANL-
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• Tho rcc.:.hargc area(.s.) for the morin and pe:rchcd-intermed:iare aquifer~ have not been 
tdentified. It is unknown at this time if any ~igl'lifLcant quantit',)' ett· OJNalet' is recl:tatgi:ng 
the main .aquj{er through tne frac.ture-fal,llt zones which. occur on Lhe Pnja:rifcl Pl111fe-au. 
Ch.amcterimtion of thesr: s;!tc--wldc f.11ult -ronc:s oil$ ])Q'lential pathways for aqucol.L"i 
migration is oot cl)rnplefe. [t is ul'lknoW'n. wllat effect, if any, these :zones may bao,oe .QoO 

the d1rection of gmuml-w.ater flow arui hy.dtaulic gradient of the main and tJer"ehed­
int.:rmed iate squifr:T.S-

• The grol.lnd-water flow diteer.i€Jn(s) .of the rn.ain aquifer and pe:rcbed-lntetn'lediat~ 
aquih:r(s). as inflttm~d by -pumping of prod.uc.tion wells are u:nkn.own. '1 

- -
• Detection of low-k·ve~ trit1 urn in the main aquifer in Lo~ Al.11mo:s. Pu~:::blo. and 

Mortandad Canyons (.all of wbich ffilve monitoring well~ in thern) refutc5 fundamental 
-.sS\Jm:ptions supporting low or ~o potential af mtgration of con::otituenb; of cnncern Ln 

the uppermost aquifer. · 

SITE-SPJi~~fflC GROUND-WATF.:R MONITORING 
WAIVER REQUESTS ~ QENIAI.S 

l. Mafth 1987, ""Hydrogolegic Asses.Tmenr ef Teckniml A.reQ·S.f Area G & L. Los 
At~mcs N~riDn~l /..p/Jf)mtmy" 

In aclditien til lhc gmeral tr:-clmial reii.SOILao 1 tstcd in the prcvigll$ Sl0Cl1o~. denial is based on 
tbe foll"wing Q bservations: 

• Tor:: prescn~ of an alluvial aquifer in lower Pajarito CarJyoo is of oonccrn from a. 
horiT.OnL.al c(m'laminant ttansport standpoint.: The oonttnuing. degra.&uion of w~kl 
q1.18li~y within PajariCo Cavyon from "PCO-t t-o PCo-3 is of CQI1QCffi, No apparent 
principal release- site other thm Area 0 &. L exist ~hat may aCQCriJR1: fur 1hc observed 
change in waU=r quality. 

• Scetion 3.0 Hydrologic O~:racteri~ticm of the: V.adosr: Zone. ~ l-1. first paragraph 
which states. "'No perclled water be! bec:n detected abo.,.~:; thr:- main aquifer. therefore., 
!ltud1cs of moi:mu-c moven"Lenl have been conc.cnu-aled on un$fttufatod flow processes.'" 
As f'Ob;l. by N.D. RJ:,scnburg and (·I.J. Tw1n ( l993)., SumQlacy of Area G Geology. 
Hydro-geology. and Sd!im-i.city ((lot' R.adiolnsiea.l :P.erfarmancc ~sment~ a seismic. 
hok- drilled IJ.y J_ GSJ"dncr in 1993 ree.orded wet oor.c t'~PP!OXimalely 125 to 145 feet 
bdtlW groWld-h~vd, suggesting the passib!e cxi!.-1ence of a perobl:ld-i.n~nnediate 
aquifer. The seismic dri£1 hole is located. approximately 700 feet NW of producrion 
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wc:U PM-2 which i.s h~cated inunediat~ly downsCreilm of the confluece.e iJf the Pajarieo 
and. Three Mile CaJJyons (TA-l 8 ). 

• 1k potential for perched wat~:r bdmv the b~ (If the ba9altic e~nil:9 beneath ATCaS G 
& L is of concern. Sprinp 4A djscl.Jargc ncar lhe basalt - 'Santa F~ GWI.tp contact in 
Paj.arito Omy011 al :an dcva:fion hund.-ed.<i of fed abcnre rhe surface of h Rio GrarMI~. 
The river is believed kJ represent the; su.-fa«o of the top or th.l:: main aquifer through 
lhls strerch of the Rio Grudr: (Cuslunan. 1965). As nokld in L.ANL's May 1993 OU 
• ~48 .RFl W-orltplan~ 11 P~hed (intcrm~iak:) aquif4:rs. ~ fi-om the tlluvial 
aquifer in P.ajarito Gmyon. may Wst in the suoowfaoe in the :southern vieio.ity of OU 
1148~ allhough oo ~drill holes arc available to dctmnim:: i.( they exist. 41 ~ 

• • 
U.S. EPA • s 1994 CME supports. the5C reasons by re!ating tho following: 

11Thc ground watc~~: JQonitoripg waiver fur TA 54 Area L &. G states~ 1} tfw"e is. not .a 
per-ched water tabk at lh.c;sc arel:i,. and 2) there i.s not any hydrauLie connection t-o the 
main aquifer. Hoowc:-v~ .. there .-e not :any ground water monitoring wells in b 
vicinity of A.J'"ca L &: 0 whi:ch 'li"eri fy this 5Ultement. It is 1ll'ldl:rseood mat LANL was 
~paring to instal\ a JDOniloring ~u pe;ncaating the main aquifer~ just east. of T A 54, 
whien wuld have bl;cn \lStd to provide rhis infoOJ18tion. HOWC\'CI. it is alliiD 
uJldcrstood that due 10 bt.ldget constfo~~ints,. the: prO])IJISC'd instalLation of this wdJ has 
b~n haLted. It is J«ommt:nd.;d that this weLl bt installed as c~pcditiously as possible. 
in order to verify lhc ground wat-er amdltions tn this area. 41 

DecombeF 1St 1'8'1, "Swpp1'rtiq Doe~~~nenurtlonf~r tM 6ro111Ul-Wt1U' Mtm.ltoriltg 
W«iver tit rhe T.A-16 811t'f"" liii{HHflrdmenl ''· 

Tbe above referenced doeu.ne:nwtion fiJir lhe ground-vmter monitoring wai "'lflt at TA-l6 
Swfaoe Impoundment lias hem rcvi~. In addition lO the general. teclW.cal reaso.M Hsrect in 
the ~reviouS section. the f'oUowinR trxhnieal iSS!les support denial of the crcum-water 
monitoring wavia- at 1hi$ RCRA rc:gulak4 \U\it: 

• Contaminant ttanspiJIIt through the tuff is probable~ based on field obs.ervation.."i. in 
MortaQdad. Canyon tmd b;J"W-b::ve\ dtte~;:tion of tritium in the main aquikr. 

• Rech~ to the main aquifer is tiltcly from the: Pajarlto fautt zo.oe and associated 
fracture-fsu3 t zones s.cro&:S the Pltucau, 

• C8ru>n de Valle sw-faoe -watt7 i$ pcrc.rmial within this stretch of the cmwaa In 
addition, the wetla!!ds in Canon de VaUc appe;ar to bi~ th~ toe of~ landfiU. The 
wetlands areas could be in direct oomm~1cation with a potentia[ migration pathway. 

• The. depth to the uppamost .aquifer is unkncWt'l. 
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I~ w1hi::I"JIIOre, the: si.l.e h83 a documented release which r«jUi reE :a. eorrecti v.e action prog.rum 
plan bt:: i:mpletnented. 

J. Manh 1~89" "Su:pptlrlih.f &.c~RJ,.,imr fo,. the Gr8~11d-Wdt~l' Mollilol'lng Wai~~el'!f 
crt the TA-35 TSL-85 lflfd TSI..-125 Su.rfaa /mp(Julldmen.trrN_ 

In addttiJ:JQ to 1lv::: .~:~:nera1 technical rca$C.lns li~led in the: previous section. denial of lbc 
ground-water monitoring wai~r I"CIQUC5l is ba:ic:d on inadequak: dt:teumcn:tation. A gc:nt:Ial 
tectmieal fea.Son. which is particularly rclc:vant to this. sitr:: il;il that in nearby Mortandad Canyon. 
low levels of tritimn have "bodcn d~clcd at a depth o£ 200 fClet in th'= Bandelier Tuff. •1 This 
finding indicates that 1her~ is vertical lrtmsport within tb-: t\lf.f and tbc:rcl<Jrc: a potential for 
mi~tioo wbic:h must be addr~~. -. 

4~ April 1 99:!~ ''~-4-Wildel' MoJJiJori•r Waive,. DrmoiUindiDR fo,. S•'i'flce. 
lmpf)mrdmenb at 1'eclucict1l Are~~:-.SJt'. 

l.ANL '"$ .-easorung. for demo .. :itratirtg ""'ow potential for migraLion gf h8:l41"do1.1S waste or 
hRardous waste: eonstitur:m.ts loth: uppermost 'il()uifr:r·· is deSlCl"ibl:d ~; 

11(1) the unsaturated c"b..anctmsti.cs of the vado51C ~Qnr; bclow the TA-:5-3 surface 
im])O"undmcnb on Mesita. d~:: Los A1amO$ demonstrare low gravimetric moisture 
eontent ... ~ and 

.. {2) the annual eva.po~spiOLtion eq_1,18.•S m ~~ the .armual mean p:rccipitalron~ 
resuUing in a negative .nnual :infilt.-•ion at TA 53." 

In ddition tc thr:o geo.cnU ~hnieal [CUJDS listed in the previous section~ denial of the waiver 
is ~ on tbo following; 

(a) Tb.ere has bx:n n.o slk: cluuack:ri:iatioa to determine the uppt;:lll\Ost aquifer below the site_. 
The two canyons adjaocnt 1o Mesit:a de Los Alamos.. Los A!.mos and S~ 'both. have 
percbed. wafer b;:neatb the Qllyon oottoms. 

(b) ln point (I) quoted above:, satunted porous media flow. is assumed as the o.nly transpnrt 
model. Vapx pba3c flow of wntaminatioo. and fnum2rc flow ~ not adequately ~~ 
or .addreS$0d in thr:o suppOrting doc"\Um::ntatiQJl, and 

(c) R=garding point (2) quoted above. using a mean annual pr=ipitationto calculate 
e\'apotranspiration is: oot adequate to account for all ~~ible water bal:jllli!X at the site. 
Rethorge mechani~m~ are also inadequately \.lnd.erirtQod. 
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RETVRN RECEIPT REQU!BTED 

;I 

Mr. David A. Gi.}n1le 
Ala Manager 

Lm Alamos N atioDall.JIIhoramry 
p_ 0. Sox 1663 .. MS AZOD 

Los Alfi!DOS Area OffiDe 

~tofEncqy 
5283saS~ree~, MSA316 
Los Alamos, NM &7544 

Las Alamos, NM 87S4S 

SUBJECT: DKTI:BMINATION OF INCOMPLJ.TBNESS J'OR: 
I) "CLOSURE AND POST CI..08liRE PLANS roR TA SC-AREA G 
LANDFlU.,u SEPTEMBER l!nf!.; 
2) 44TA-54 AREA R & ABAL LANDJILL CLOSURE AND POST­
CLOSURE PLAN,.tt NOVIMBER 1916; 
3) "CLOSURE PLAN lOR TECHNICAL AREA 54, MATEIIIAL 
DISPOSAL ARJ.A L" (REVISION 1.0). MAR.CH 1998; 
4) 11CL08URI!: PLAN POR TECHNICAL AREA 54, MATIItiAL 
DISPOsAL AREA H .. (REVISION 1..1). MARCH 1.991. 
LOS ALAMOS NAUONM.LABORATOllY KPA IDI NM.,0010515 
HWB-LA.NL-t~ 

Dear Dr. Browne and Mr. Gumle; 

The Now ,.xico Bnviro~ ~ (NMED} lurs ~ lbea~·mbt-=ltC<dCioe:ure 
Plans and Post-CJosure"PiaBI (Plans) submitted by Los Alamos~ Lllbonttory and the U.S. 
DeparimeDt of Enrlri)' {Petmillees) .ad has~ lhat all four Plus are iDco.mplflte. This 
h'nter amli:nea 1he moelgialmg 4eficlencies of the Plans... 

The Plans fail to demomuate that tk RqWMIIIGEI.b of20.4.l.SOO NMAC {~ 40 CFR 
ff 264.911ftmugJt 100 a1M Parr 264, Su&pllltG) wi12 be met. lndividusl D1D, pit& • .md treRdza 

lllllliOIII 
U103 
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D1. Browne and Mr. Gl.lrule 
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• 
at Technroal. Area {I" A) 54 Material Disposal AteaJ (MDA's) G,. H.. and L aK- uolined, and 
~f~n:-c tM whok of oaQb MDA is eouidend one hlmm1owl waste d.iJpos&l unit (i.e.. a 
landtil1)~ as defmr:d at 20.4.1.101) NMAC (intorporatina40 CFR § 260-10). Hazardou wasre 
was disposed of at MDA'.s G, H, and L aftsr the effeetive date of regulation under the R.esouree 
Conservation and Reccveey Act {RCR.A.l~ and tberefON adt MDA is Jllbjec.t 10 ell 8£0Wldwakir 
monitotinJ. clo!.'lft. and posl~los.ue requiremeiWI of 20.4. J .:500 NMAC (iEIJIPOI'I.ting 40 CF.R 
Part 264,. Subparts J .and G). Hazardgus l\I1ISte was disposed of at MDA1s (t. ~ UJd L after July 
26. 1982, and 1berefore each .MDA is 1~eet 10 the speci& ~monitoring 
requirements of20.4.L$00 NUAC (incolporali.a& 40CFR §§ 264.9. tlwoll&h 100). 40 CPR Part 
164, Subpart!!! F and G, uc thcrcfm:e net adcquaD=Iy addressed. in the Plam. 

~ o.nlcr to comp2y m1h ~ monilOril'aj. ciOIUt'e. d _polt-eJ.oMli"O requinmmtSt 
jnc:.hmn.s the dmure perfollll8DCe slandard of .:ontmJJ.in,g,.JDinimizin& or e1.imi.Dadn&- to the 
c:~~;tent DCCe8l8ly to prOtect h\Diau bealth and lh.e enviroruna.a. tl~ of"lllzaldoul wute or 
eonsEitvcnts to tm gnwndwater or !!JUrliK:c "WJIICl" (20.4.1.500 NMAC (im:mporalio_g Ml CFR • 
·264.111 (b))). dae n~ pd eKtent of releases from MDA Gas a whole,. MDA H u a "~~bole, and 
MDA L as a whole mast be~ and rdcuelll1batxsult i"n 1111 ~le risk must be 
remedia.ted. The Permites are ft'!quiRd. m include u. as~ of risk. fiam tadionuclides i.n 
tbc:lr ~mt of total risk from C!3Cb MDA. 

The. Permitteem" Groundwaler Ucnitaring Waillft" Request wu denied (see May lO. 199S. Jecter .. 
&:om NMHD to Permittees) 'becau3e it failed to demonsttalc compliance with. 20.4.1.SOO NMAC 
(incorpmttin.g 40 CPR§ 2M.90(b)(4)). 'I'hcn:fbrc.. poBt-doiUle piiL!IS for MOA's ~H., and L. 
which are regulaled anits. as def"med :1120.4.1.500 NMAC {incorponding 4D CFR § 
2bt9Cl(a)ll)),.lmllt indude ,ermmdWBU.'I" ~ mrding tlx: ~is of20.4.J .SOO 
NMA.C (ineorpcntint 40 CFR. §f 264..91 tJuousb lOO and 264.111(a)(l)(i)). To ccm.p\y vridl 
20.4.1 .500 NMAC (inaxponlting 40 CFR §§ 264.91 thtougR 100}. the PeuuiUees III:8Y consider 
lhe whole ofT A 54 a wam~ manaeemEDt ma. as defined at 20.4.1.SOD NMAC (incorporatjn& 40 
CFR § 264.95(b)(2)). 'I"bcft:fote. MDA's G. H, and L groundwater monitorift8 ttquiJemGnb may 
be ml!t by grouoiwatcr monitoring forT A-54 a3 a wbolc. 

. . 
For- MDA H cnly~ itt ac~ with Wmi Olltlined in p!m'ious NMHD eorrespondence. to the 
Permittees da&ai Dccc:mbcr 27~ 2.000. eon:aplUiru:e w.i1h 40 CFR. Part 264. Subparts F and G 
requirements ma.y "be demonstr:amd unrkr 40 CFJt. t 264.1 C 1 ~ivc: actlon procedures. such 
u RCRA Facility lnvali,gatkm Repcds md ~tive lvkicJun:;:J Studies. Howevc~", the 
substantive JeQ.uite~ of Subparts F 8lld G must be met at MDA H. 

'IbN Pennitk:Ca IJRI5t 1ubmit RNiscd plans within 60 days of R~Celpt of thisldter. Failure to 
Nbmit thex- plans in a Cimdy :maoner-could •rtcantly delay procei.'Sittg of theTA 54 Pennit 
ApPlication. 
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Dt. Browne and Mr. Gurule 
December 1 i. 200) 
Pqc;3 

• 
I ~l that NMED did nat respond to the Permittees' p1as until DI)W'. WeaR eommiUed to 
muck better eustomer service ilr our Peoni.UI:lcs, end appra:iate )'001' patience and willinJness tc 
Mrk with us. u we: "improve our bdSiness :practices. 

If yen have M)' questioas or need. addi1ional intbmmtion please c:anfact m~ nt SOS-428-25 1 ~ or 
have your :nat~' eom.ct Cad WiU of m)' smff at SO.S-428-2542. 

Sincerely .. 

,, z.p;_ '-l_. 

ClUe£ 
Haz1ln:lcus Waste Burcan 

c.;~ J. KieJi~~& NMED HWB 
D. Co~ NMBD HWB 
C. Will! NMED H'WB 
L. W"ttm,. NMED RWB 

Cl:AnY. NMED HWBf 
A On:1z. NMHDOOC 
D. 'Neleigh, EPA Region 6 {M'D·N) 
J. Ellvinp1 LANL ESH·19~ MS K490 
G. Ba.ciplupa.. LANL ESli-19. :MS K490 
G. Tumer, DOE LAAO,MS Al16 

.I 

~ . 
.I 

-• 



Februlll}' 14, 2002 

Greg Merlo 

State of !few Mexico • 
~RONMENT DEPARTM 

Off'" of tlu! SecNttlry 
H~old Rwut.r.k Bulld.lll.g 

119D St. Fntat:is Driw~ P.O. Box 261111 
Smlt« Fe, N~HJ M.txltt~ 87502·611 0 

'ldqhone (505) ~27-1855 
F~ (51J5) 827-2836 

Los t\lamo:s St~y Group 
2 l 2 E- Marcy Street, Suite 1 0 
Santa F~:. Nt'iW Mexico 87501 

Dear Mr. McUo~ 

Thank YQU for Los Alamos Sru.dy Grmtp1s (LASG's.) reDent January 15letter in whlch you 
n:lqU.t'~ that lhJ: New Mexir;o Environm-ent Department (N.Mlill) ••fonnal!y dosen the Los 
Ala.mos National Laboratozyts (LANL'.s) Material Di1po.sal Area (1\IDA) G. . 

. . 
A3 ~ have discussed on several occaslonSt the Department is in the midst of a ~ru~~j or dli::trt to 
i s:~uc a n-ew RCRA permit fur the LANL. T echnicaJ. Area 54, including MDA G, v.i.ll be: 
incJudod in the: flew pc::rmit. Moreover, the NMED expects to issue an admin.istmtivr:: o:rd.er in the 
m:ar future addre;ssing at least some of the ismes you raise regarding MDA G. As you Jwow. Che 
JJemut renewal process requires public participation as described in 40 CFR §270.42 a.nd 
20.4.1.901 ~"MAC. Additionally~] have p[ed.s,ed to ycm and other.a,roups lbJrt the NMED will 
not issue any order requ.ir.ing closure or oo:rrecti-..re actiM Ill Los AJamos. without :a.IJo'Wing the: 
public an opportunity to pt.ov~de C(lltun~ on th~: proposed =1ion. My commitment to nonOl 
that pledge bli\8 ruJt wa v~d. 

The D~cmt .sincerely values tbc input provided by )'our. and others, organiz.atioru~. and 'Wlll 
strongly consider your positions regarding t:los.ure and dispoS!!il at TAY54 throughout lbe 
permitting process. 

F~nally. 8s S'Cerctary, I am the party who 'Wmlld issue any pennit fm Gpcrations.l:lt LA.."-a... 
Accardlngly, ple,!!e. ensurt: that future '"sc:w;sions and eozrespo.ndence about specific. issues and 
req~ :similu to tiwsr; yuu rat:sr:: be; directed to Greg L~:\llis. th.r; D~:partment' s Water&. Waste 
Management Division D3rer:tor:. rm sme you can 'llf.lderstand. my desire- not to have any t::t porte 
discussiom ab(Jut substantive porticos of the pmnit or potential OTders I may issue_ To :reiterate, 
I am happy to continue to discuss Jlrocess issue;s, in particular, publi~ JJa.rticipa.llon. 'With ycu ar 
your {:Olieagues. at any time. 
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Feb:ru.ary 14. 200:2 

Marsha M.a.Son 
52.8 Don Gi!ISpar 

Stilte of New Mexico 
~IRONMENT DEPJJRTM. 

OJ!ice of the S~t:Yela'Y 
Ht~Fi'lif Run11.& Bulllling 

ii9fJ SL FltiUids Drtt>e. P. Q. Box 2611 fJ 

Stuitd P~. Nt!t'l Ma:JCII 87S02-.6110 
Teleph61U1 (51J5) 821-2855 

Ft~r (JI)J) 127-21# 

S:an.t9. Ft, New Mexico 87S01 

Dear Ms. Mason: 
- • ~-

• 
Governor J ohmon has asked me ro respond to )ICI.k" January 2. 2002, lett-er in wMch :you reQ.\1CSf 

rhat I de:mand closure orLos: Alamos Nation:tl Labo~tory·s (t A-'ll."!.) Materia] Disposal Al:ea 
(M.DA) G. l appreciate yq.ur concern~ and ur.ge )'0\1. to part:ici.pate tbrou!!hout the :pennittins 
process th..a.t ,.,;n be ongoing in the month1i and yean; kl cOme. 

As you may ktto~~ the D~tulettf ~in me mi..:kt of a: msj(}r effort ro fssrre LANL an~ 
Resource Coosel"'I'ZI.tion ~d RCC)t)vCI)' ht. (R.atA) ;pc:rmit. This penoit win set forth the 

~~ reqt!ireme.nu that must bf; m.et •t I-~ for rnan&~Pnglul:tar¢0us ~·and hazardous wa.He that ~ 
may contAin radio91c\ive ccnl.a~1nation 8$ well. Th~ ~jt an4 a.o;socialed. wdminisetative orders 
wiU al:!'lO define: how and bow fll5t clean t~.p wil1 take phlcc at LANI .. for .atieatll the next decade. 
The permit ret~ewaJ pro<;e$$ T"tq~iR:::t publjc pmticiparion as d~cribed in 40- CFR §270.42 and 
20.4.1.901 NM AC. AdditWoally~ slrollld tM- Depaltment issue art Older or ot!wr adrRinistrative 
at;ti~ requiring (.Ja&urc or coETcctivc action at LANL~ ie will only do ao after bav1ng giv=t the 
pub 1 ic an. opportun1ty to provide comments oo th<O prop{)S(:d actiotl. 

The J)c;partm<mt sin4;;m:ly values the input provided by N c-w Mcxi<:am: ~~h as yourself. and win 
strongly cxmsider yoor positions reguding closure and disposal at TA-54 thro..Bboul the 
,permitting proces.s.. On bfo.half CJf the Department I th.mk you .far hri.n.gi.n.g your posjtio~ nn these 
imponarn. i!iSues to my art~tion- SbCDid. y~ require flll1bet information, p!easc oont~t J llmc:ii 

Bearri, Chief -of the Dep8l11Jlc:nt•s HID~ WQte Bureau. He may be rea~d a! (505) 428· 
25t::i. . 

Sincerely, 

1tJu !Yl~Jffjir!v 
Peter Maggiore · 
Cab5:net Seeretary 

\\llllll111lll-l 
15997 



.... . State of t!ew lllexic.o • 
~RONMENT DEPA.RTM 

OffsaJ' of llul ~CMIII)! 
HMold RMJII.t~B Bulltlla1: 

1190 S£. Frt~~tt:is Drlwt p.o. BOJC 261111 
Stmt« Fe, New Mexft'D 87591·61 I ft 

Telqbone (505} ~27-1&55 
Fax {SIJS} 117-Z816 

~ , i February 14~ 2002 

~ 
.().. 

Greg .Merlo 
Los t\lama:s Study Group 
212 E.lv1arcy Street. Suite 10 
Santa Fr:. N~ MeXico 87501 

-• 

ThMk you for Los Alamos Study GrDup1s (LASG's.) reoonr: January lSletter in which you 
Teque-st that lhl: New Mexico Environment Oeparrment {NMED) "fonnally c:Eose~t ~Los 
A1amos National Laboraroeyts (LANI.:s) Material Di.SfKJ'Sal Area (MDA) G. . 

. . 
~ ~ have discussed on several occasionSt the Depatment is in the midst of .a ~JU~j or cffnrt tl) 
i ssuc a n~v.o RCRA permit for me LANL. Tecbnical.Area 54~ including MDA GJ wi.ll be 
includcdin·lhc new~t. Moreover, th8 NMED ~pects to issue an administmti:vc orda in the: 
near fu.ttn- addressing at least some of the ismes ya.u ta.ile regarding MDA G. As yau ]alow. tll~ 
pemut renewal process requires public put.icipation as descrl.bed in 40 CFR. §270.42 and 
20.4.1.9011\~C. Additioually, l bave preds,ed to you and other.aroups that the NMED will 
not issue: any order reqlliri.Dg ciMure M ~....e action ll Los Alamo!!'. without allowin,g the 
public an opportunity to ptcvtde co~ on tbe ]Jfopoa ~1ion. M.y com.ntt1mem to honor 
lhat pledge bas not wav~;;~Cd. 

The Dqt&rDncmt sincerely values lhc input provided by "your, and olhcr.l~ organizati®:l-'. and wHI 
strongly consider your positions roprding dos.ure and disposal at TA·S4 tbroughout lbe 
permitting. pJOccss. 

F•nally. 8s Secretary~ I am the party who would issue my permit tm opaaticms .C. LA.""'L 
Acccrd..ing\y, pbse efts.ur.e that :fu1JJre. dlsc.ll(lsjon:s ancl CO!re$ponden-ce about specific issues and 
req~ simil• ro tiros~; )'mi. tat~ be direc1ed to Greg Lc:vris.. tb:: Dep8:!"'1:ment's Water k Waste 
Mana.sc:me:nt Di virion Direcror: -rm sme you can undersand my desire not to have 810)1 ex porte 
disc\l!siom abcJU.t substmtive porticos o("tbc permit or potential on(CI$ r ma.y issue. ro reite~. 
I am happy to continue to discuss process issues, in parricular, publi-c pa.rtic\palicm. wilb. yau or 
yom-colleagues. at any time. 



.. 
• 
... 

. . . Greg Mello 
Febmary 14. 2002 
Pa.ge2 • 
Agaln, lhartk )'(IU for bringing LASG's pos.i1ions oo tbcst impcrt.mt i:isucs to my alle:nt1an. I 
iook forward ro cootinuing Ollf constructive working reli'!l:tio:tu:'hip. 

Siru::c:rely. 

Rmm,p~ 
P~a- Maggiore 
C•binct Soc~ 

-• 

.I 
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a Los Alamos 

-. 

NATIONAL LAilORATOR't 

Ha11JfdnllS & Solid Wmle. ESH-19 
Mai1 Stop K490 
w.e AJ.amos. ~w Mexico 31545 
667-06~~ I Pax 667-522.4 

llpd Ol!llyaml 

Dare: February l.S, 2002 
Refer to: ESH- 19:02-0/0 

REDJRN ltltCEIPT REQUESTED 

C11tl Win. PerMiu.ms 
RCRA. Permits M~~~~~mt Pr"gu.m 
HIW:Irdou:s and RadiCJactivc Mat~t'ial!i :Sureau 

1 New Me:11.ieo Environt'l'lent Department 
190.5 R.ad.co Pad. Drive East, Buitdi.Tig \ 
Sama Fe, New M(:;ll.ic:o 8-7505-6'303 

Dt,o.r Mt. Wi.ll; 

Subjr.:l: Dl:llnlninadon af ID«<nl,Plclcaes!l for: 

-. 

l) '<CiosuN and PMl Clolun "Pbns r.r TA-54-Area G taodnll.'" September 1!185: 
2) .. T .A.-541\~ It lc A.-a 1.. l...aldtUJ Clatu.~ UMt Polt-dosuq Plan,'" Nen:mher 19-M; 
J) "Ciolliurc Plan fat TethniCIIJ Aft8 5~ Materiel D~ ... AreaL ... (Retiiion t.e), M&Nh (998; 
4) PQuaure Plan for TEhninl A.na ~ Maliuial llispMd A.na Jr (Lvillion 1.01~ Maret. JfH. 

-

The purpose of tbi$ leOU h; to IIOqueJit a '!iiuy l~J da.)' c~:~o!iion to tbc sub,i«t ~r i:s!lucd by tbe l:iuaniou!i Wa.o;te 
Bure:itu (HWB} regarding th~ LoS: A.1amM Nat iol\8.1 Labvawt')' '1. (LA.Nl.) Material Oispesal A:n:as. (M DA) lociUCd 
.at Tcchn ia:::tl A.re.!l (r A) 54. tn that lct~r. LANL is rcquir~ to provide a. Ro!iponsc b)' February 16, 2()00_ As we 
disco~ in OUT na:U~g with J IIRIU BeiLrzi and J CJbd K.ieJiDg. OUt' l!eSpoilse \Qo )'Oilr C~$ about 001!' i!}ppi'Ofi.Ch 
wil1 require a ~ubstamial effon. 

We. are cooeemed ~t «~Wil'lvina activities that ue ~mntl)l appro* by the HWB a11d be1ng implenvmted by 
the lANL. EnvironmePI8t Re$UPtiOR Ptogr.un for MDA-H. Th~ in"VDI we tlle .!ihift f«)m dnsure afld P"st elmore 
care Eo ~weeliYoB .action duou1t. lh: cndca¥on. uf the Hi8h. Pl!rkumance Team. We am also £:o,lecting dad:a fllJIJl'.l 
mol:lcling ~ing (lbmple.ed at TA-54, the storm warer run.-o£f ptogr.a.m. the "adaM: zone moni•oring, and tbc. · 
Hydcogcotog,i~C Work plan as Lt td~ ~ tb~e- puund wa.tcr moni.tori~~og ~meats in lllc d051oLrt 1CJU.l&dOP5- J 
AddltiS!lliog tPc i$~ of risk esscssrnert~ for l:iiCh of che i:ft:diYit:bml MDAs is a. ~J ch.?lknF- Al$0. tb.:cffort 
to de\lelop the requeSI.Cd crosswalks that cstlbltsh how •he corrective action ..,-ogr.am. ~ flllfiHin,c [be requiremears. 
for closure 100 post closun: ea.re is cxk:ll!l5 ve. 

We wisb t() comply with yo..r ~st • .and bdieve it is pt'Votal to the I-.abond'~ry·s approac:h to closure. post closure, 
and correet:ive acti(Jo for rcsuLa~ di ~!ial Lllli[s. lt1:s. i~nti"~re that ~ spcad d.c DCOO!i!li31}' time to address tbc 
issuiCS pract~tcd by !.he 'lhrce MDAs.. 'Therefore, we teque!lil M additional sidy days to deTelop oo.r tcsponse to 
~ourlenet. 

fllllllllll 
11119 

-• 
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Mr. CarL Will 
.SS H-19~02-010 • 2 Fcb.ru&ry I :S, 2002 

Thank you ror your coosidenlion of lhis issue. Ir yoo shouLd have :1.111)' ques.joUns r;;Ot'ICI21Jjne: fhi.!i lss-.e, pleAse feel 
free ttl cmltat't rru= .an 667-06ll. 

lack. !:!Uvi~ 
ESH-19 

JEfdls 

C)'; James P. Be.u-zi 
Hazanlou!i a.nd Radicacti'IJC M~neJiab ~rew 
New Me.11.ico EMiro~t~.meRt ()epllfl.mcnt 
2905 Rodeo Parle [)rive Eatit, Building l1 

Santa Fe. New McKim 87~0S-6303 

John K ielin,g, ProJram Man9r, 
Perm.i.s Miloa@.emelll' Program 

-
" 

liaurd011$ and Radi.fJactive Muenals Bureau 
New Mdiro Enll'iroll~llt Dep.wtmcm 
2.'905 Rodeo Parlt Or.ive (!a."'t, :Suitding I 
S•nta Fe. ~ew Mexito 87505-6300 

G. Turner, OOEIOLASO. MS All6 
J. Stet5o0rt, DOEIOLASOIPWT. MS Ml6 
ll. Mclni"D)', B-i:i:lt Pn:Jj. OOic~, M..~ M992 
E. ~dt.l.At-."L, l.C-OL. MS A.181 
G . .Bacip)ILpa, LANL. f:!.SH-1'9. MS K490 
S. Freach. LANL. SWOIW"FM. Mi Fti9 L 
I:M-!1, M5 A.50 
I?SH-00 File.. MS K491 
E.."ioH· L'9 fi;le 

-
" 



Marcll20t 2002 

• 

A Sbltt! of New Mexico A 
YINVIRONM£NT DEPARTMSflf 

Htn.lllr/k)tt.t Wtnte B~~Mt• 
2905 Rotko Pfl.tk Drlu East~ Building 1 

Santa Fe, New M.txko 8758S-6JOJ 

Telqlte:tr~ (SU) 421-25/JIJ 
Fax (505} 418-156 7 

Jll'WtiJ.IIIMitV.slal&.llM.IIS 

CERTIFIED MAIL 
RETURN RECEIPT Rf.QUE..'q,TED 

-. 
Dr. Johll C. Browne, Director Mr _ David A. Gurule 
Los Alamos National l.abt'ratoly 
P.O. Box l663, MS AIOO 
Los Alamos, NM S754:5 

!....or;! ALarno5o Area Officrv 
Department Qf~ 
528 3 5'1) Street. MS A316 
Los ALamos, NM 87544 

~·· -w·· 

Sl.IB.fl!:CT: CLOSURE AND POST ..CLOSURE PLAN REQWRE:MENTS.. ·· ~~- ·: ' .. 
TECRNlCAL AREA 54, MATE.RIAL DISPOSAL AREA H 
LOS ALAMOS NATIONAL LABORATORY EPA lDit NM089001051S 
HWB·FACILlTY -99--950 

Dear Dr. :Brown~ £md Mr. Gl.ll'Ulr:: 

The New Mexico Environment Departtnen[ (NMED} is in receipt of a February 6, 200'2.. letter 
fronl Los Alamos National Labor{lteey and the U.S. Or;:p4~rtJnent ofEn(:J'gy (Penni~l) in wh.ieb 
clarification of groundwater m.o.nirorinr;, closu~ and po.st-closure f'e.\1'0rling requirements for 
Tec'hnical Area (TA) 54, Material Dispo'sal Area. (MDA) H .. ll1'1.d.et the f'edeml R~so..sroe 
Conservatioo and Recovery A-et (R.CRA ) .. the New Mexico Haz:ardol.l.! Waste Act. ~ ]Jur.mant 
regulations rs reqUMted. .Speci tically. the letter requests c:J.o.rificatlon regarorng compllance with ~&;~~"""..,.., 
the; 40 C.F.R. Part 264. Subparts f and G .. grtru:ndwater mo:11it~J~ring. elos~. and pos1-t:1o9ol,.'lfC: 
requi:rcm.e.nu under proposed Subp1ut S procc:dUR5o )lr'J'..Qryis MDA H. 

The Pcnnittees nave submitted applicat:i.tlJ:U fGr renewall'f theit RCRA Permit. wl1ich will 
incorpora(c: cl~urc plans and ~C-d(]fj.n plans. NMED \1/iU issue th~: Pcnnit rn St'll"er.ad pha.~s. 
or 11~baptexs. 41 One ebaptcr will conm.in faeUity-wi.d~: requirements. and other S\l.llseqtJr:nt 
ebapters will be issued for specific: TA•s, containing TA·specific requirements. TheTA-54 
Appli~on and Permit Chapter shall conwn a closure pla.n and post-clooure pfM for T A-:54, 

liiiWI~III ~111111m11 
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Dr. BroWI'le and Mr. Gurule 
March 20, 2002 
Pq;c:: 2 

which mu:Jt include MDA H. A separate closure plan and post.-elosure phm fer MDA H i:s. not 
rr:quind nor desired. 

Th.e MDA H section of the T A-54 c:losu~ plan and post-dos.u:re pl~m must include a short 
narrative sum.maty of investigation and :remediation acti \o'iti.es al MDA H, a demonsl.rati.o.n of 
compUance will\ groundwater monitorin&.t closure, and po$1-c::losu.re requirements., and references 
ldenti:fy.ing. 'Where -compliante with those rcquimnc:nts i:s documented. Th~: plans must list 
applicable ~la.toey provisions under40 C.P.R.~ Part 264~ Subparts F and G, .and indic:a1e how 
compl!a.nee with .eacb provision is achie"Yed a.nd wb~ compl ranee is doc.umented_ ~ the 
m.eans of oomplL21D.Ce' is not yet determined tndic:a(c in ~he plans the: proposed schedule for 
.attaining oom.pliODCe. This description ofn::gula.torj compliance am be in table crosswalk. 
fonnat. 

The rollowhtg is 1. lisr: of the appltcable secdons of 40 C.F .R.. Pan 264 for which oomplia.ru:e at 
MDA H must be rJ~onsCnl.tl:d: 264.91 lhr<J~ tOO; 264. Ill~ 264.1 l2(b)(l). (J), (4). (5), and 
(6)~ 264.113(a). (b), and (c}; 264.114; 264. 115~ 264. ~ 16~ 264. l l 7; 264.1 I :8(b}~ 264.119(a) and 
(b~ and 264.310. 

If you ha.v~ any questions o.r l\eed additional in:fmmari-on·phme co.nlaet me a.t 50S-428·"25l2ot 
have your staff contaet C.l Will of my smff at 505-428-2S42. 

Si~tCereLy, 

1~ J P. Bearzi 
Chief 
Hazardous Waste B~u 

ec; J. Kicling, NMED HWB 
D. Co-brain. NMED HWB 
C. Will, NMED HWB 
J. Young, NMED HWB 
E. Frank, NMED HWB 
N. Dba~ NMED HWl! 
A. {)njz, NMED OOC 
L . .King, EPA ~gion 6 

J. Ellv;nser, U.NL ESH-]9, MS K490 
G. Bacigalupa. LANL ESH-19. MS K490 
G. Turner, DOELAAO~M.S A3l6 
J. Omep£1, LANL EMlER. MS M992 
M. Kirsch, LANL EMlER. MS M992 
D. Mclnroy, LANL EMlER, MS M992 
J. Vo:zella, DOE LAAO, MS A316 

file: Read in& and r;AN'-b"~A-5~ 
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FACT SHEET 

Issuance of an Order 
Under Sections 74-4-10.1 and 74-4-13 of the 

New Mexico Hazardous Waste Act 

The United States Department of Energy 
The University of California 

Los Alamos County, New Mexico 

Facility Name: Los Alamos National Laboratory 

EPA ID Number: NM0890010515 

Type of Facility: The Los Alamos National Laboratory (Facility) is a hazardous waste 
treatment, ,1storage, and disposal facility und@r the New Mexico Hazardous Waste Act (HW A) 
and the f¥deral Resource Conservation and Recovery Act (RC~). 

- . . 
Location: The Facility is comprised of approximately 43 square miles located on the 
Pajarito Plateau in Los Alamos County in north-central New Mexico, approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe. The Facility is surrounded 
by the Pueblo of San lldefonso, Los Alamos County, Bandelier National Monument, Santa Fe 
National Forest, and Bureau of Land Management lands. The Rio Grande River and the tribal 
lands of the Pueblo of San Ildefonso border the Facility down stream to the east. 

Respondents: The Order is issued to the United States Department ofEnergy (DOE), the owner 
of the Facility, and the University of California which operates the Facility. 

PUBLIC PARTICIPATION 

Comment Period and Regulatory Contact: 

The public comment period for this Order begins on May 2, 2002 and will end on July 1, 2002. 
Written comments and any requests should be submitted no later than 5:00p.m., July 1, 2002 to: 

James P. Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 
Ref: Los Alamos National Laboratory Facility Order 

Availability of the Order and Other Documents: 

The administrative record for the Order includes the Order, this Fact Sheet, a public notice, a 
finding of imminent and substantial endangerment, investigation and monitoring data, 

/JK lu!J31 
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New Mexico Environment Department 
Fact Sheet 

Order Issuance 
Los Alamos National Laboratory 

May2, 2002 

investigation reports, related correspondence and other documents. NMED has prepared an 
index to the administrative record to facilitate access to the administrative record by the public. 
The documents that comprise the administrative record may be reviewed during normal business 
hours (8:00a.m. to 5:00p.m.) at: 

New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building I 
Santa Fe, New Mexico 87505-6303 
(505) 428-2500 

The text of the Order, Fact Sheet and Public Notice are also available at the Mesa Public Library 
located 2400 Central Avenue, Los Alamos, New Mexico [(505) 662-8253] and on the New 
Mexico Environment Department (NMED) Web Page at: 

.I / 

http://www.nmenv.state.nm.us/HWB/pubnotice.html 
-. 

To obtain a copy of the administrative record or any part thereof, please contact the NMED 
Hazardous Waste Bureau at the address provided above. There will be a charge for reproduction 
of all or any portion of documents. Any person who wishes to comment on this proposed Order 
should submit written comments, along with the commentor's name and address, to Bureau 
Chief, Hazardous Waste Bureau at the above address. Only comments received by 5:00p.m. on 
July 1, 2002 will be considered. 

PROCEDURES FOR REACHING A FINAL DECISION 

t 1 All comments received during the comment period will become part of the Administrative 
Record and will be considered by the NMED in formulating the final Order. The NMED will 
prepare a response to all written comments which will specify which provisions, if any, of the 
Order have been changed in the final Order, and the reasons for any changes.! 1 NMED will issue 
a final Order to the Respondents upon incorporation of any such changes. The NMED will make 
the final Order available to the public. All persons who presented written comments or who 
requested notification in writing will be notified of the issuance of the final Order by mail. The 
Secretary's issuance of the final Order constitutes a final agency action and may be appealed as 
provided by the Hazardous Waste Act. 

0 0 0 

INTRODUCTION 

.On May 2, 2002, NMED determined that the past or present storage1 treatment or J!ispo~al of 
hazardous and soljd .~ste at the Facility may result in an jmmioent and substantgl 
endan erme lth and the environment. NMED is issuing the Order to abate the 
endangerment and to protect human health an t e environment. This fact sheet is intended to 
facilitate public review ofthe Order. 

2 



GARY E. JOHNSON 
(;OVERlVOR 

For Immediate Release 
May 2, 2002 

State of New Mexico 
EJVWRONMENT DEPARTMENT 

Office of the Secretary 
Harold Runnels Building 

1190 St Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2855 
Fax (505) 827-2836 

WlVW.nmenv. state. nm. us 

PETER MAGGIORE 
SECRETARY 

Contact: James Bearzi. Chief, Hazardous Waste Bureau 
Phone: (505) 428-2512 
Contact: Cathy Tyson, Communications Director 
Phone: (505) 827-2855 

State Environment Department Schedules Public Informational Meetings 
Concerning Draft Order for Investigation and Cleanup of Cootamination at 

Los Alamos National Laboratory 

(Santa Fe, NM) -Today the New Mexico Environment Department (NMED) issued a draft order 

to Los Alamos National Laboratory (LANL) requiring a comprehensive investigation and cleanup 

of contaminated sites at LANL. The draft order addresses ·an significant environmental cleanup 
- ... . .. - ... · - ... - ""' -

issues at LANL. including hundreds of contamiriated sites, landfills, and surface and ground 

water. It marks the first time the state has set strict schedules for LANL' s environmental cleanup 

work, and will help ensure appropriate prioritization of environmental activities by LM'L and the 

Department ofEnergy (DOE). 

In an effort to answer questions from and generally inform the public about the draft order, the 

I'l/1\ffiD will be. holding informational meetings in late May. The meetings Will be held from 6 

p .. m.. to 9;p.m. The dates and locations :are as follows: 

'r- Tuesday, May 21- Espanola: Northern New Mexico Community College 

Auditoriu114 92'1 Paseo de Onate 

' Thursday~ May 23- Jemez Springs: Jemez Springs High School Auditorium, 8501 

Highway 4 

- ~vlore-



Press Release-LANL Order 
May2, 2002 
Page2 

-,.. Tuesday, May 28- Los Alamos: Smith Auditorium, Los Alamos High School, 1400 

Diamond Drive 

r Thursday, May 30- Santa Fe: Harold Runnels Building, Auditorium, 1190 S. St. 

Francis Drive 

At these meetings NMED personnel will provide information about the order and answer 
I I 

questions to clarify its content. These are informational meetings, and there will be no 
- -
• opponunities for presenting oral testimony; however, fnembers of the public may submit to 

~1J\1ED written comments on the draft order at any time during the public comment period, 

including at the informational meetings. NMED will issue the final order after conside:ring all 

·Mitten comments. 

The NfvffiD is inviting tlW pubiicto submit written oommenfon the~aft order durmg asiXty-day-a 

public-comment period that starts today. NMED will issue the fmal order after considering all 

written comments. Both the draft order and the administrative record may be reviewed at the 

"N"'MED Hazardous Waste Bureau located at 2905 Rodeo Park Drive East Building 1, Santa Fe, 

New Mexico 87505-6303. Procedures for submitting written comments and a copy of the draft 

order are also available at the NMED website: 

http://www.nmemT_state.nm.us/HWB/pubnotice.html 
. ..,_ -· 

Written comments Vlrill be accepted untilS p.m., July 1, 2002. 

For additional information. please contact James BearzL Chief, 1\TMED Hazardous ·waste Bureau, 

at (505) 428-2512, or Cathy Tyso11, 1\TMED Communications Director, at (505) 827-0314. 

• 
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August 1, 2002 

By email to: James Bearzi@nmenv.state.nm.us 

James P. Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

Re: Los Alamos National Laboratory Facility Order 

Dear James: 

Concerned Citizens for Nuclear Safety (CCNShnakes the following comments on the 
New Mexico Environment Department's (NMED's) May 2, 2002 draft order issued to the 
Los Alamos National Laboratory (LANL): 

1. CCNS is pleased that the NMED Secretary has issued the determination and that 
the NMED has prepared the draft order and released it for public comment. However, 
the draft order does not state when, where and how the public may participate in and 
comment on investigation and cleanup processes that will be performed by the Facility 
and reviewed by the NMEb. The NMED should prepare a public p~rlicipationsection 
for the draft order, based on Environmental Protection Agency guidance as referenced in 
the Attorney General of New Mexico's July 30, 2002 comments, and release it for a 30-
day comment period. After receiving and incorporating the comments, the NMED then 
should release the final order. 

2. Santa Fe County should be included as an entity surrounding LANL in all 
descriptions of the Facility. §§II.A.3, IV.B.l.a. 

3. , If the Respondents, U.S. D~partment of Energy (DOE) and the University of 
California (UC), fail to respond in any way to any of the requirements found in the order, 
the NMED Secretary should quickly commence civil litigation against the Respondents 
under NMSA §74-4.10.1. 

4. The definition for a Material Disposal Area (MDA) should explain more fully 
why closure or post-closure care requirements may not apply to an MDA. §III.B. 

5. The Respondents should be required to maintain paper copies of all "documents, 
data, and other information required to be prepared under this Order" for 100 years, a 
time period discussed in the context of long-term stewardship and long-term 
environmental stewardship. The NMED should require Respondents to keep electronic 
copies, with a properly maintained and operating electronic reader. For example, if 

f<_;, 
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Respondents recorded information on an 8-track, then Respondents should be required to 
maintain an 8-track player in order to provide access to the information. 

6. CCNS supports a strong NMED enforcement program. However, over the years, 
the enforcement program has suffered because of inadequate funding. The NMED must 
charge the Respondents fees that will adequately fund a strong enforcement program. 
§III.M. 

7. All information required to be posted on the Facility website should accessible 
and able to be downloaded by older computer systems without crashing the systems. 
§IV.A.2. 

8. The NMED should be more specific about the requirements for the background 
groundwater concentration study required by the Order. Is the Respondent required to 
take background samples from each well, at each level in the alluvial aquifer, 
intermediate zone, and regional aquifer' groundwater? The final order should state where 
and the frequency of sampling in order to establish an adequate background groundwater 
data set. §§IV.A.3.d. • 

The final order should include a requirement for a background surface water 
concentration study that includes the specifics stated above. The study should include the 
perennially-flowing surface water, snowmelt run-off, stormwater run-off, and artificial 
sources of stormwater, including outfalls. 

9. All quarterly or periodic monitoring results should be posted on the Facility 
website when submitted to the NMED, with appropriate qualifiers. §IV.A.3.f. · 
Respondents should be required to state the applicable cleanup standards or other 
regulatory criteria with their postings. §VII.D.2.9. 

10. CCNS strongly supports the development of a "return of the lands used by the 
Facility to 1942 background levels," also known as a "pre-LANL," or "sustainable 
homesteader" or "sacred" scenario for the use in cleanup levels, screening levels, 
reporting level, migration pathways, and risk assessments. Public participation in the 
development of such a scenario should be provided for in the final order. 

11. The NMED should define "technically infeasible." §VII.C.1. The NMED should 
provide "technically infeasible" criteria in the draft order and submit such language to 
the public for a 30-day comment period. 

12. The reference to §VII.C.4.b is unclear. §§VII.D.2.12, VII.D.4.b. 

13. The threshold criteria should cite regulations or standards or provide definitions. 
§VII.D.4.a. 

14. After the " ... this report is true, accurate, and complete" language in the remedy 
completion report certification, the NMED should insert the following: " ... and that if 

-• 
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Facility classifiers have changed any information that forms the basis for the report, that 
that information would not change the final determination." §VII.E.6.a. 

15. The final order should include a provision prohibiting the Facility from destroying 
any documents or samples, including drilling core, until receiving the approval to destroy 
from the NMED. 

Thank you for your careful consideration of CCNS's comments. Should you have any 
questions or comments, please contact me. 

Sincerely, 

Joni Arends 
Waste Programs Director 

-
" 
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-LosAiamos 

NATIONAL LABORATORY 
--- E'51.tt4l ---

Env/,oiUifentlll Prog'tmU 
P.O. Box 1663, MS M991 
los Alamos, New Mexi<:O 87545 
505-606-l337FAX 505-665- I 812 

James P. Bearzi, Bureau Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East. Building 1 
Santa Fe, NM 87505-6303 

NationDI NMclu., Securily Admini¥tmtion 
Los Alamos Site OffiCe, MS A316 
Environmental Restoration Program 
Los Alamos, New Mexico 87544 
505-667-4255/FAX 505-606-2112 

Date: October 5, 2007 
Refer To: EP2007-059l 

Subject: Submittal of Technical Area 54 Well Evaluation and Network Reeommendations, 
Rftision 1 

Dear Mr. Bearzi: 

Enclosed please find two hard copies with electronic files of the "Technical Area 54 Well 
Evaluation and Network Recommendations, Revision 1." The revision addresses specific 
requirements described in the r\ew Mexico Environment Department's Approval with Direction 
letter dated August 31, 2007. In addition to supporting the corrective measures being conducted 
under the Consent Order, the groundwater monitoring-well network recommended in this 
evaluation is intended to meet detection monitoring requirements under 40 CFR 264.90-99, 
Subpart F. 

If you have any questions, please contact Danny Katzman at (505) 667-6333 (katzman@lanl.gov) 
or Mat Johansen at (505) 665-5046 (mjohansen@doeal.gov). 

Sincerely, 

:::!::tt:~D~ct~ 
Environmental Programs 
Los Alamos National Laboratory 

sm.,.,.ty. k2..t 
1-'~ ~ory, Project Director 

Envi::O~! Operations 
Los Alamos Site Office 

An Equal Opportunity Emplo)'Cr I ()po:rmd b) Los Alamos National Sccunty. LLC fur 
1\;alional Nuclear Sc<:urity Administratil>ll of the U.S. Dcpmmcnt of Ea~rgy 
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2.3 MDAG 

MDA G is the largest of the MDAs at TA-54. It contains low-level radioactive waste and hazardous waste. 
It consists of 38 large pits and 4 trenches that were filled with Laboratory waste beginning in the 1950s, 
with low-level radioactive waste emplacement continuing into the present (Hollis et al. 1997, 063131; 
LANL 2005, 090513). Additionally, there are dozens of shafts at the site, some of which received large 
inventories of tritium, and high-activity tritium waste accounts for more than 90% of the total radionuclide 
inventory projected for the facility. Other radionuclides present in large quantities include isotopes of 
americium, plutonium, and uranium. 

Currently, the only significant subsurface transport at MDA G has been of VOCs and tritium, both of which 
travel in the vapor phase. The VOC inventory at MDA G is much lower than at MDA L, and the maximum 
VOC concentrations in the subsurface are also approximately an order of magnitude lower than at 
MDA L. Transport of VOCs at MDA G should be quite similar to that at MDA L. With a thinner vadose 
zone to diffuse through, the VOC could potentially reach the regional aquifer more quickly than 
simulations at MDA L predict. However, concentrations would be lower because of the lower source-term 
concentrations. The footprint at the regional aquifer would be similarly localized beneath MDA G, 
following the shortest diffusive pathway. Also, concentrations measured in the regional aquifer would be 
expected to be quite low because of minimal fractionation from the vapor phase into liquid water at the 
water table. 

Tritium at MDA G is the primary contaminant of concern because of its relatively high mobility in the vapor 
phase (water vapor) as well as the large inventory (>2 million Ci) disposed of at this site. The vapor-phase 
transport mechanisms are expected to be the same as described at MDAs H and L, but because of the 
thinner vadose zone, diffusive travel time to depth could be shorter at MDA G. Also, a water vapor tritium 
plume will equilibrate with clean porewater that it encounters. For example, if tritium in water vapor 
encounters elevated saturations in the Guaje Pumice Bed at the top of the Cerros del Rio basalt, 
exchange with the porewater could result in lateral transport of tritiated water along that steeper 
topographic gradient, leading to a more complicated footprint of tritium at the water table from MDA G 
than at the other sites. Tritiated porewater flowing south along the gradient of the basalt topography may 
then encounter recharge infiltration occurring beneath Pajarito Canyon, leading to enhanced downward 
migration to the regional aquifer to the south of MDA G than would be expected for transport through the 
mesa itself. 

Liquid-phase migration is the dominant transport method for nonvolatile contaminants at MDA G. It is 
expected to be quite slow because of very dry conditions that limit migration. However, because of 
thinning Bandelier Tuff units, the fastest liquid-phase travel times are expected to occur at the eastern 
end of MDA G, which has the greatest inventory. 

3.0 MONITORING OBJECTIVES 

The monitoring objectives for TA-54 are based on both the regulatory status described in Section 1.0 and 
the conceptual model described in Section 2.0. They are described below. The recommendations 
provided in Section 5.0 are made in the context of these objectives. 

1. Evaluate whether the existing groundwater-monitoring well network provides an understanding of 
nature and extent of contamination sufficient to support remedy selection for SWMUs and anticipated 
permit requirements for TA-54. 
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This objective is focused on an evaluation of the network from the perspective of whether there is 
some unknown aspect of nature and extent related to the physical, geochemical, or hydrologic status 
of wells that is sufficient to change or affect the remedy selection for MDAs H, L, and G. This 
objective is based in large part on the conceptual model and the nature of known releases from each 
of the MDAs. 

2. Establish a groundwater-monitoring network that meets the requirements for "detection monitoring" 
and subsequent "compliance monitoring" at permitted units at TA-54. 

The following requirements from 40 CFR 264.90-.99, Subpart F apply to permitted units or regulated 
units that received waste after July 26, 1982. The regulations apply throughout the active life of the 
units and the closure and post-closure period if the units are not "clean-closed" under RCRA. The 
groundwater-monitoring network and facility process must be able to detect, evaluate, and respond to 
releases of hazardous waste or hazardous waste constituents into the uppermost aquifer. Detection 
monitoring is required to establish that a release has occurred. It is assumed that because of the 
significant depth to groundwater beneath TA-54, vadose-zone monitoring will be a key component of 
the overall monitoring program in support of both CMEs and the RCRA Part B permit. 

An integrated groundwater-monitoring system must consist of a sufficient number of near-field wells 
and downgradient monitoring wells installed at appropriate locations and depths to obtain 
representative groundwater samples from the uppermost aquifer. These samples must represent both 
the quality of background water not affected by the regulated unit and the quality of groundwater 
passing beneath the regulated unit to allow for detection of contamination in the uppermost aquifer. 

3. Evaluate the configuration of the monitoring network to confidently protect water-supply wells and 
detect contaminants that may migrate off-site. 

This objective integrates water-supply protection with the above objectives to ensure that 
contaminants, if present, can be detected before reaching water-supply wells or the Laboratory 
boundary. The objective is met using sampling data and a groundwater-transport model that traces 
the path of hypothetical mobile contaminants from locations where contaminants might break through 
to the regional groundwater system. The model is used to assess the ability of the current well 
network to detect at least 95% of potential contaminants from TA-54 that might migrate toward a 
production well or pass beneath the Laboratory boundary. The current network configuration was 
found to be inadequate to detect for potential offsite releases. Therefore, this evaluation includes 
newly proposed well locations that are discussed below. 

4.0 MONITORING NETWORK ASSESSMENT 

The following table summarizes the evaluation of the physical and geochemical performance of the group 
of wells considered for TA-54 in the context of the monitoring objectives described in Section 3.0. The 
physical criteria include the effectiveness of sampling systems to provide representative groundwater 
data, well construction, and isolation of sampling zones. Also included are reviews of factors such as 
screen positions and screen length evaluated in the context of the conceptual model and monitoring 
objectives. Geochemical criteria include the consideration of conditions within the aquifer related to 
drilling operations that may result in sample data that do not meet monitoring objectives. 
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1.5.5 Other Requirements 

In addition to the HSW A Module VIII requirements, numerous federal and state requirements are relevant 
to groundwater protection, groundwater monitoring, and hydrogeologic characterization. For example, 
DOE Order 5400.1 Environmental Protection, and the New Mexico Water Quality Control Commission 
Regulations (WQCC) both address groundwater characterization, monitoring, and protection. These two 
examples, as well as other relevant federal and state requirements have been technically considered in the 
preparation of this Workplan. 

The structured groundwater monitoring requirements applied to regulated units under RCRA are 
prescriptive2

• The New Mexico Annotated Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1) Subpart VI, 
Sections 264.91-100 establish three progressive monitoring programs that, unless a demonstration can be 
made that no potential for migration of liquid from the regulated unit to the uppermost aquifer exists, may 
be necessary to implement for detecting and addressing releases to groundwater. To adequately establish 
a monitoring network under any of these programs, it is necessary to characterize the subsurface 
(including groundwater) in a comprehensive manner. 

It is the DOE and UC's intention to peiform characterization activities set forth in this Workplan to ensure 
that information is gathered sufficient either to demonstrate an adequate groundwater monitoring waiver 
or to provide for the installation of a detection monitoring network (or both, as appropriate). If it is 
determined to be necessary, repetitive monitoring described in any of the three progressive monitoring 
programs will be performed outside the scope of this plan. 

1.6 Groundwater Protection Strategy 

The Laboratory has developed a Groundwater Protection Strategy (Strategy) [Appendix 3] to provide a 
basis and direction for groundwater protection, and to serve as a guide for the development of this 
Workplan. The goal of the Strategy is to describe a dynamic approach to protecting the groundwater 
resource from unacceptable impacts resulting from past, present, and future Laboratory operations. 
Fundamental to the Strategy is the utilization and development of four major sources of monitoring and 
characterization information at the Laboratory. 

The first source encompasses all existing hydrogeologic and geochemical information accumulated from 
past studies and the Laboratory's existing ground and surface water monitoring network. The second is 
the ER Project's characterization and assessment of Potential Release Sites (PRSs) on a site-specific basis, 
including investig~tions of the canyons which will provide information regarding the Laboratory's vadose 
zone and evaluations of saturated systems associated with PRSs. A third source will be the proposed 
installation of wells that will be used to characterize and define the Laboratory's basic hydrogeologic 
setting by providing geologic, geochemical, and hydrologic information (e.g. data from borehole core 
samples, geophysical logs, aquifer tests, water quality analyses, and information regarding depth to and 
tlow direction of the regional aquifer). The fourth source involves the installation of regional aquifer 

2 Following examination of relevant regulations, DOE and UC have determined that, depending on the status of the 
units in question, different groundwater monitoring requirements could apply. Specifically, in New mexico 
Annotated Code, Title 20, chapter 4, Part 1 (20 NMAC 4.1) Subpart VI, 264.90, a distinction is made between 
regulated units (those surface impoundments, landfills, land treatment units, and waste piles that have received 
hazardous waste after July 26, 1982), and other solid waste management units (SWMUs). Regulated units are 
subject to 264.91 - 100 requiring, in many cases, groundwater monitoring. (However, a Subpart X unit, while it does 
not meet the definition of a surface impoundmant, landfill, land treatment unit, or waste pile, can also be subject to 
264.91- 100 if it potentially impacts groundwater-- otherwise 264.101 applies). In contrast, no formal monitoring 
requirements are established in 264.101 for SWMUs that are not regulated units. Although monitoring may be a 
component of remediation, no automatic monitoring requirements are triggered by 264.101. Instead, actions 
pursuant to 264.101 are driven by the occurrence of an actual release for which a threat to human health and the 
environment has been established and corrective action is necessary. -

Hydrogeologic Workplan 1-13 May22,1998 
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BILL RICHARDSON 
Governor 

DIANE DENISH 
Lieutenant Governor 

October 29, 2007 

David Gregory 

-lASy 
NEW MEXICO 

ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 

www.nmenv.state.nm.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

David Mcinroy 

RON CURRY 
Secretary 

CINDY PADILLA 
Deputy Secretary 

Federal Project Director 
Los Alamos Site Office, Department of Energy 
528 35th Street, Mail Stop A316 

Remediation Services Deputy Project Director 
Los Alamos National Laboratory 
P.O. Box 1663, Mail Stop A992 

Los Alamos, NM 87 544 Los Alamos, NM 87545 

RE: NOTICE OF APPROVAL 
TECHNICAL AREA 54 WELL EVALUATION AND NETWORK 
RECOMMENDATIONS, REVISION 1 
LOS ALAMOS NATIONAL LABORATORY 
EPA ID #NM0890010515 
HWB-LANL-GROUNDWATER MISC 

Dear Messrs. Gregory and Mcinroy: 

The New Mexico Environment Department (NMED) is in receipt of the United States 
Department of Energy and Los Alamos National Security, LLC (collectively, the Pem1ittees) 
document entitled Technical Area 54 Well Evaluation and Network Recommendations, 
Revision 1 (hereafter, the Report) dated October 2007 and referenced by LA-UR-07-
6436/EP2007-0591. NMED has reviewed the Report and hereby issues this Notice of Approval 
with the following comment. 

In Figure C-lofthe Report, the Pem1ittees identified five alternative locations (R-37, R-37a, R-
37b, R-37c, and R-37d) to place a well for monitoring potential releases from Material Disposal 
Areas (MD As) H and J. To eliminate any potential to contaminate regional groundwater during 
installation and operation of the proposed monitoring well, and to increase the probability of 
detecting potential releases at this monitoring location at the earliest possible time, the Permittees 
must place this well close to the proposed location ofR-37c. If the site conditions allow, this well 
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Messrs. Gregory and Mcinroy 
NOA- TA-54 Well Evaluation 

· October 29, 2007 
Page2 

must be placed to the west of the service road in Canada del Buey to minimize the distance 
between MD As H and J and the monitoring well. To implement the recommendations that have 
been identified in Section 5.0 of the Report, the Permittees must submit a work plan to NMED 
for apProval no later than November 12, 2007, as required in NMED's August 31, 2007 letter. 

Should you have any questions or comments, please contact John Young at (505) 476-6038 or 
Hai Shen at (505) 476-6039. 

Sincerely, 

]1~ 
Chief 
Hazardous Waste Bureau 

JPB:hs 

cc: D. Cobrain, NMED HWB 
J. Young, NMED HWB 
K. Roberts, NMED HWB 
H. Shen, NMED HWB 
T. Skibitski, NMED DOE OB 
S. Y anicak, NMED DOE OB, MS J993 
B. Olson, NMED GWQB 
L. King, EPA 6PD-N 
M. Johansen, DOE LASO, MS A316 
S. Stiger, LANL ENV, MS J591 
C. Mangeng, LANL ENV, MS 1591 
T. Behr-Andres, LANL ENV, MS M992 
D. Katzman, LANL ENV, MS M992 

file: Reading and LANL TA-54 (MDAs G, H, L, Groundwater) 
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Governor 
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Lieuu:nam Governor 

February 11. 2010 

George J. Rael 

2905 Rodeo Park Dri"e East. Building 1 

Sanm Fe, New Mexico 8750~-6303 

Phone (505) 476-6000 Fax (505) 476-603(1 
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CERTlFlED MAIL- RETUR!\ RECEIPT R£QUESTED 

Michael Graham 

' 

RO" CURRY 
::.ecretary 

Environmental Operations Manager 
Los Alan10s Site Office 

Associate Director Environmental Programs 
Los Alamos National Security, L.L.C. 

Department of Energy 
3747 West Jemez Road, MS A316 
Los .Alamos. NM 87544 

P.O. Box 1663. MS 991 
Los Alamos. NM 87545 

RE: REQUIREMENT TO CO:N"'DUCT RELLWILITY ASSESSMENT OF 
MDL Tl-SCREEJ\TED WESTRA Y '''ELLS 
LOS ALAMOS NATION.U LABORATORY (LANL) 
EPA ID #NM0890010515 
~'B-LAl'IL-MISC-GW 

Dear Messrs Rae! and Graham: 

The New Mexico Environment Department (NMED) reiterates its longstanding concem with the 
reliability of the data generated from multi-screened no-purge Vv'estbay monitoring wells at 
LA.NL. Specifically, these wells may not be capable of producing representative samples for 
contan1inant detection and monitoring. In 2007. the United States Department of Energy (DOE) 
and the Los Alamos National Security, L.L.C. (LANS) (collectively. the Pennittees) submitted to 
NMED the Well Screen Analysis Report. Rel·ision 2 (RepOii), which was approved on May 15. 
2007. The Report evaluated impacts from residual drilling fluids on the representativeness of 
groundwater samples in regional and inte1mediate aquifer wells. The Rep01i concluded that the 
majority of screens associated ·with the Westbay installations may have been impacted by drilling 
:fluids. Since then. several Westbay ,:veils have been rehabilitated and converted to sin;~le or 
dual-screened wells tha1 con lain pumps and therefore are capable of being pmgecl prior to sample 
collection. 
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Messrs .. Rael and Graham 
February 11. 20 1 0 
Page .2 

The March 1. 2005 Compliance Order on Consent (Order) requires wells to be designed and 
constructed in a manner which will yield high quality samples. ·In order to detem1ine if the 
remaining Westbay wells are yielding high quality samples suitable for monitoring purposes. the 
Permittees must conduct a reliability assessment of Westbay wells by comparing water-quality 
data from groundwater samples collected from the same screen intervals in Westbay wells both 
prior to and after purging. 

The Permittees must conduct the reliability assessment for at least seven screens from a 
minimum of four Westbay wells. The Pennittees must submit a work plan that proposes the 
V.iestbay wells to be tested and describes the details of purging and collection of samples from 
the selected wells. proposed analytical tests. and the methodolob"J' to assess representativeness of 
samples collected by March 12. 2010. 

Should you have any questions or comments. please contact Michael Dale at (505) 661-2673. 

Sincerely . 

.JesP~ 
Chief 
Hazardous Waste Bureau 

cc: J. Kieling, NMED H\VB 
D. Cobrain. NMED HVlB 
J. Kulis. NMED HWB 
K. Roberts. NMED HWB 
S. Yanicak, NMED DOE OB. MS M894 
T. Skibitski. NMED DOE OB 
L. King, EPA 6PD-N 
P. Huber, EP-LWSP, MS M992 
H. Shen, DOE-LASO, MS A316 

File: Reading and LANL '1 0, Groundwater Miscellaneous 
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Kiellng, John, NMENV 
-------------- ---------------·-
From: 
Sent: 
To: 

Subject: 

Mayer.Richard@epamail.epa.gov 

Friday, September 04, 2009 3:40 PM 

Pullen, Steve, NMENV; david.cobrain@state.nm.us; Kieling, John, NMENV 

Re: EPA's LANL Draft RCRA Pennit Comments 

Attachments: LAN Permit comments 72109.doc; LAN Permit comments 72109.pdf 

See attachments below. 

Rich Mayer, P.G. 
Sr. Project Engineer 
US EPA 
Federal Facilities Section (6PD-F) 
214-665-7 442 
Fax- 214-665-7263 

This inbound email has been scanned by the MessageLabs Email Security System. 
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Part 9: This part is inconsistent regarding there being a clean closure performance: 
standard for regulated units. The section on regulated units, Section 9.1.1, references the 
closure performance standards. 

Section 9.1, Page 93, Line 5: Are all of the disposal units at MDA's G, H, and L 
considered RCRA regulated units or are only certain disposal units considered RCRA 
units? This should be clarified in the permit and clearly depicted on a Figure. 

SKtion 9.1.1, Page 93, Lines 22 & 13: It appears that Section 9.2 does not mention the 
"regulated units" as needing to meet the closure performance standards but does mention 
the indoor and outdoor units; therefore, the reference to the closure perfonnance standard 
in Permit Section 9.2 can be deleted. 

Section 9.3, Page 93, Line 7: EPA was under the impression that the Permit would 
address the closure and post-closure of all RCRA regulated units and that the Compliance 
Order on Consent would address the SWMUs and AOCs. However, the permit indicates 
in this section that the consent order is where the closure and post-closure care 
requirements for the Material Disposal Areas will be addressed. However, in Secdon 9.5 
the permit requires a closure certification report for all permitted units. Please clarilfy. 
This section appears to be in conflict with Section 9.5. 

If Closure and Post-Closure care of the MD As are to be addressed under the Order on 
Consent, then NMED should assure the same requirements (Closure and Post-Cios.ure) in 
the Order as would be required in the permit. 

Section 9.4.7.1.ii.a, Page 102, line 13: EPA is not sure what is meant by "One sample at 
all secondary containment areas". Under line 9 in the same section, there is a 
requirement for "1 sample for every 900 square feet under the pad". Is the sample to be 
taken underneath the curb or wall of the storage unit? Please clarify in the permit. 

Section 9.2.1, Page 94, Line 21: EPA does not see the difference between the standards 
of"Ciean Closure" and the standard under line 27, ••1nabi1ity to Achieve Clean Closure 
Performance Standards". They appear to be the same standards. 

SKtion 9.4. 7.1: This references 9 .4. 7 .1.ii( c), which does not exist. Please revise. 

Section 11.3.1., Groundwater Monitoring: EPA recommends that the Interim Fadlity 
Wide Groundwater Monitoring Plan be attached to the pennit unless there is a public 
comment period under the Consent Order where the public can comment on this plan. 

SKtion 11.11.2.3, Page 163, Water Rotary and Mud Rotary: EPA recommends that 
mud rotary methods not be used at LANL due to the well documented problems 
identified over the past 5 years. Additives may be used in intervals above the target zone 
if telescoping casing constructions are used and the hole is adequately cleaned before 
drilling the final footage within the interval to be screened. 
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TA-16 Closure Plan for the Opeo Burning Units, Attachment G: The closure soil 
sampling plan does not specifically indicate the types of samples to be taken; discrete or 
the multi-increment sampling (MIS) approach. EPA recommends that the MIS apJproach 
be used. However, if the MJS approach is not used, then maoy discrete samples (more 
than 4) are needed to adequately characterize the site for closure. 

Attachmeot A, Page 31, line 18 and Page 33 lineS: These lines references figurc:s (H-3, 
H-4, H-5) that do not exist. Please revise. 

Attachment I (Compliance Schedule): The attachment incorrectly references Se~tion 
2.5 as including a requirement to submit particular figures. 

Attachment I (Compliance Schedule): The incorrectly omits the Section 6.5.2 
requirement to submit annual storm water sampling report. 

Attachment A: Section A.5.2 references "Figure X" (page 24, line 27), which doe.~ not 
appear in the Permit. 

Attachment G, Closure Plan: There were no closure plans included for MDA's Hr, L, 
and G. 

Closure Cost Estimates for Financial Assurance, Attachment M: The total cost for 
closure should be $26,452, 303.00. This is number EPA got when totaling the clo!lure 
costs for each hazardous waste unit in Attachment M. (Please note that the cents column 
was not added when totaling the costs). Please revise accordingly. Also, please note that 
the closure costs for the MDA's were not included. 

Attachment N: Some of the figures are not in numerical order. 

Attachment 0, Long-Term Maintenance and Monitoring Plans: When is this Sf:ction 
to be completed and what hazardous waste units are to be included? Does the post­
closure plan cover the same requirements as this attachment? 
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Time for NMED to protect groundwater from LANL 
Joni Arends 
Posted: Saturday, December 05, 2009 -12/6/09 

http:/ jwww.santafenewmexican.com/Opinion/My-View-Time-for-NMED-to-protect-groundwater­
from-LANL 

The recent action by the New Mexico Environment Department to fine Los Alamos National 
Laboratory nearly $1 million for groundwater contamination is important. 

This is the seventh fine that taxpayers have had to pay since 2005 when the NMED /LANL consent 
order was signed, and so far, about $1.3 million has been paid to NMED. The consent order requires 
LANL to investigate some of its dumps located on the Pajarito Plateau and propose several different 
remedies to address pollution migration. Federal and state laws are very clear about what is 
required to protect groundwater, especially for the 21 million cubic feet of hazardous, toxic and 
radioactive waste buried in poorly monitored dump sites across the Pajarito Plateau. 

But there is a dirty little secret: NMED is not requiring LANL to prevent legacy wastes from 
contaminating groundwater. NMED has not made LANL perform the necessary scientific studies 
nor provide accurate monitoring of the groundwater as required by law. NMED has approved well­
monitoring networks that allow large-scale groundwater contamination to migrate uncontrolled 
beneath the 40-square-mile facility. 

A little background information helps situate the issue. The Environmental Protection Agency has 
declared the Espanola Basin as a sole-source aquifer, meaning that it is the only groundwater source 
of drinking water. The Buckman well field is within this area, as well as LANL. Further, 60 percent of 
the water produced from the Buckman wells comes from the Pajarito Plateau. And approximately 40 
percent of Santa Fe's drinking water comes from the Buckman wells. 

The danger from LANL contaminants is real, but poorly understood, despite spending hundreds of 
millions of taxpayer dollars. In addition, federal law requires special protection for sole-source 
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aquifers, but LANL has an exemption. This exemption should be removed by cor~gressional action 
with support from NMED. 

rederal and state laws require that pollution from LANL dumps be detected when it first reaches the 
groundwater underneath them. The existing well networks do not detect this contamination. For the 
past six years, Robert H. Gilkeson, a registered geologist and LANL whistleblower, has documented 
that LANL has not installed the required well networks in order to protect the precious groundwater 
as a drinking-water resource. 

NMED is allowing LANL to use Monte Carlo computer models to conduct analy:;;es that give a 95 
percent confidence the well network will detect contamination before it reaches a drinking-water 
well or the site boundary. In other words, it's an assessment that allows large-scale contamination to 
migrate below the LANL property and pretends to protect the groundwater. 

Yet, NMED recognizes that this scheme will not work. In an Aug. 15,2007, letter to LANL, NMED 
acknowledged, "contaminant plumes that originate below (the large LANL dump sites) may not be 
detected by (the existing well networks) until the contaminants spread in groundwater as far as 3 to 
5 miles downgradient from (where contamination first reaches the regional aquifer below the 
dumps)." But NMED eventually approved the deficient well network, even though it does not meet 
legal requirements and allows uncontrolled contaminant migration miles away from the dumps. 

This is only one example. NMED has approved similar assessments for all the groundwater 
networks across the LANL site. The $1 million fine does not correct the mistakes made in the 
existing and planned groundwater monitoring networks at the large waste dumps. 

1'he ongoing demolition of buildings will change the horizon at LANL. But the underground 
migration of contaminants will continue. NMED must stop approving bogus Monte Carlo computer 
models as a substitute for strict compliance with federal and state laws. NMED must stop gambling 
with protection of public health and require LANL to comply with the laws. 

Joni Arends is the executive director of Concerned Citizens for Nuclear Safety. She lives in Santa Fe. 

Joni Arends, Executive Director 
Concerned Citizens for Nuclear Safety 
107 Cienega Street 
Santa Fe, New Mexico 87501 
Tel (505) 986-1973 
Fax (505) 986-0997 
www.nuclearactive.org 
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