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Department of Energy 
Field Office, Albuquerque  
Los Alamos Area Office  

Los Alamos, New Mexico 87544  

\ \ 

Mr. Edward Horst, Program Manager 'JAY 1992"New Mexico Environment Department RECErVEDHazardous and Radioactive Waste Bureau HAZARDOUS WASTE 
525 Camino de Los Marquez l'ROGkAM 
Suite 4, P. O. Box 26110 
Santa Fe, NM 87502 

Dear Mr. Horst: 

Please find the enclosed Resource Conservation and Reco ry Act (RCRA')""" 
Facility Investigation (RFI) Work Plan for Operable Uni (OU) 1129. Thi~ is 
one of eight RFI work plans we will be submitting over e next two weeks in 
partial fulfillment of our requirements under RCRA/Hazar us and Soli~/tfaste 
Amendments operating permit. The permit was issued jointlY---t.Q.. th~--<' 
Department of Energy and the University of California, and was effective on 
May 23, 1990. 

The Environmental Restoration Program is responsible for implementation of 
the requirements of the permit, in a manner not to be inconsistent with the 
Comprehensive Environmental Response, Compensation, and Liability Act. 

Within two years, May 23, 1992, we are required to submit for approval, RFI 
work plan(s) that constitute 25% of the Solid Waste Management Units (SWMUs) 
from Table A, and 35% from Table B of the permit. This OU 1129 Work Plan, 
along with seven others, meets the yearly total of SWMUs required by the 
permit. 

If you have any questions, please contact Mr. Steve Slaten of my staff at 
505-665-5050. 

Sincerely, 

,ILe/
~rY L. Bel1.owSa 

LESH:1SS-060 Area Manager f 
Enclosure:  
RFI Work Plan for OU 1129  

cc w/o enclosure: 
S. Slaten, ES&H, LAAO 
A. Tiedman, ADO, LANL, MS A120 
J. Shipley, EE-AETO, LANL, MS F643 T. Gunderson, EM-DO, LANL, MS K491 
R. Vocke, EM-13, LANL, MS M992 
D. McInroy, EM-a, LANL, MS K490 
A. Pratt, EES-13, LANL, MS J521 
CRM-4, LANL, MS A150 
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.. CERTIFICATION  

I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision In accordance with a system 
designed to assure that qualified personnel property gather and evaluate 
the information submitted. Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for 
gathering the Information, the information submitted Is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that 
there are significant penalties for submitting false Information, including 
the possibility of 'fine and imprisonment for knowing violations. 

Document Titles: 

Name: 

Name: Date: .0/,<1..
Chief 
Environment, S , Health Branch 
Los Alamos Area Office· DOE 
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Executive Summary 

EXECUT1VE SUMMARY 

Purpose 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
Work Plan is submitted in partial fulfillment of requirements listed in the Hazardous 
and Solid Waste Amendments (HSWA) Module VIII of Los Alamos National 
Laboratory's (the Laboratory's) RCRA operating permit. The Laboratory's RCRA 
Hazardous Waste Permit (NM0890010515). issued by the State of New Mexico. 
became effective February 19. 1990. HSWA Module VIII, issued by the US 
Environmental Protection Agency (EPA), became effective May23, 1990. This Work 
Plan is being submitted to EPA Region VI by the University of California (UC) and 
the US Department of Energy (DOE). UC manages the Laboratory's Environmental 
Restoration (ER) Program for the DOE. 

The Laboratory's ER Program implements the requirements set forth in the RCRA 
operating permit. The ER Program at the Laboratory is patterned after the RCRA 
corrective action guidance provided by EPA and is guided by specific corrective 
action requirements in the HSWA Module. This Work Plan is deSigned to integrate 
all regulatory requirements that are technically appropriate. including Comprehen
sive Environmental Response, Compensation, and Liability Act (CERCLA), Toxic 
Substance Control Act (TSCA). National Environmental POlicy Act (NEPA). and 
DOE orders. 

The primary purpose of this RFI Work Plan, due to EPA and New Mexico Environ
,..  mental Division (NMED) on May 22. 1992, is to address a percentage of solid waste 
,_.  management units (SWMUs) listed in Tables A and B of the Laboratory's HSWA 

Module. The RFI Work Plan for OU 1129 contains 10% (63 of 603) of the SWMUs 
li~tpel in Tablp", of the HSWA Mod!..!le. Tv.:eflty-thrE:p.of the O~ 1129 Tab!e SWMUs 
are also identified in Table B of tile HSWA permit as being priOrity SWMUs. The 
Tables in the HSWA module are based on the SWMU report prepared by the 
Laboratory in 1988. The secondary purpose of this Work Plan is to present sampling 
and analysis plans (SAPs) for characterizing the nature and extent of potential 
contamination associated with all Table A SWMUs that are not identified as 
candidates for no further action (NFA). 

This Work Plan initially presents an overview of the ER Program and a comparison 
of HSWA Module SWMUs with those listed in the 1988 and 1990 SWMU reports 
submitted to EPA. Also presented is a summary of HSWA Module requirements and 
where they are addressed in the Work Plan. and a brief description of OU 1129 and 
itsSWMUs. 

ER Program Documents 

The HSWA Module required preparation of an Installation Work Plan (IWP) to 
describ€ ~he ~abC'r3tory's site-witle pl~n to acccrTIp:isr t'le RFI/corre~ive mec:.suren 
study (CMS). The IWP was submitted to EPAon November 19.1990. Becausethe 
OU 1129 Work Plan is based on the IWP, relevant information in the IWP is 
referenced in thiS Work Plan. 

Other pertinent ER Program documents are referenced in the Work Plan to aVOid 
redundancy and to streamline the OU 1129 RFI Work Plan. Those documents 
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include the Laboratory's ER Program Generic Quality Assurance Project Plan 
(QAPjP), the ER Program standard operating procedures (ER-SOPs), quality J 

.. 'procedures (QAs). administrative procedures (APs), the Laboratory's health and 
safety SOPs, and any applicable DOE orders. The EPA Region VI approved the ER 
Program Generic QAPjP on July 12, 1991. 

ER Program Studies 

Several technical teams are currently involved in studies that will be used to establish 
ER Program guidance on important technical issues. Technical teams that are 
critical to implementation of the OU 1129 RFI indude framework studies and risk 
assessment. The Framework Studies Technical Team will provide geological, 
hydrogeological. and geochemical data for use in determining the range of site-wide 
background for a variety of analytical and geotechnical measurements. Resultsfrom 
the framework studies will be available in a November 1992 draft report. The Risk 
Assessment Technical Team is developing a risk assessment plan that will address 
trigger/action levels. pathways modeling. and a health risk-based approach for all 
OU project leaders (OUPLs) to use during the RFI process. Risk assessment 
guidance is scheduled to be incorporated into the 1992 revision of the IWP. A specific 
diSCUSSion of framework studies with respect to background concentrations of 
contaminants of concern (COCs) and risk assessment elements will not be specifi
cally addressed in this Work Plan pending further ER Program guidance in these 
areas. 

Background Information 

OU 1129 is Situated along Pajarito Rcatj within the boundaries Of the Labor2tory in 
nortil-Cen(fal New tviexiCCl. OU 1129 consists Cif seven presentlY existlr:g Tec.hnical 
Areas (TAs-5.-35,-48,-52,-55, -63, and -66); and two former TAs (TAs-4 and -42). 
OU 1129 is bounded by Mortandad Canyon on the north, Two Mile Canyon and 
Pajarito Canyon to the south, TA-3 to the west. and the Santa Fe County line to the 
east. OU 1129 SWMUs are located on the finger-like mesas formed between a 
branch of Mortandad Canyon and Two Mile Canyon, and a branch of Pajarito 
Canyon. The characterization studies are focused on this regional and local 
geology. geochemistry, and geophysics. and their effect on Site conditions at OU 
1129. 

The land on which OU 1129 is situated is under the control of DOE, and all TAs in 
the OU are currently or were previously used by DOE for Laboratory operations. 
Operations at OU 1129 TAs began as early as 1944 and continue into the present 
at most TAs. Potential wastes from the operations conducted in OU 1129 include 
radioactive materials, heavy metals, photo-processing chemicals, water treatment 
chemicals, solvents, residual amounts of high explosives, waste oil, diesel fuel, 
polychlorinated biphenyls (PCBs), and other chemicals. A detailed description of 
eRch TA iT' au 1129 inclucil"'g sitp. locations, physical dp.scription~ and historica' 
overviews tor OU 1129 SWMUs is included in the Work Plan. 

OU 1129 currently contains 190 SWMUs and areas of concern (AOCs) as listed in 
the 1990 SWMU report. Different types of SWMUs are found in OU 1129 including 
firing sites, disposal areas, aboveground and underground storage tanks, septIC ¥ 

systems, outfalls, industrial waste lines, lagoons, oil spills, container storage areas 
waste oil and wastewater treatment facilities, and radioactive liquid waste soill" 
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Some Of the SWMUs at OU 1129 have undergone decontamination and decommis
sioning (0&0). In general, these 0&0 activities focused on the removal of 
radioactive contamination to levels that were within DOE residual radioactivity 
guidelines at the time of 0&0. 

Conceptual Model 

A conceptual model that determines the mechanisms and pathways by which a 
release from a SWMU could impact human health and the environment has been 
developed for OU 1129. The conceptual model describes the physical environment, 
waste transport and release mechanisms, primary sources, potential wastes and 
their physical characteristics, migration pathways, and potential receptors. The 
model introduces the current understanding of the physical environment, site 
operational practices, institutional controls, and demographics to develop a logical 
impact scenario and is the basis for a health-risk-based approach to human health 
and the environment. 

The primary contaminant sources and release mechanisms at OU 1129 involve 
surface, subsurface, and atmospheriC releases to the water, soil, and air pathways. 
At OU 1129, all three pathways are restricted to area residents and visitors because 
of institutional control. Under the current land use scenariO, no pathways are 
considered to pose a significant risk to potential receptors at OU 1129. 

Technical Approach 

The au 1129 technical approach uses Data Quality Objectives (OOOs) combined 
with afour-stepdecision processto ensure that anyenvironmental impactsassociated 
with past and present activities are thoroughly investigated in a cost-effective 
manner. The 000 process is a seven-step process developed by the EPA for 
p!3n"'lj"g flf!,.ctivE' ~.,c ~ff;del'1t d~ta rolle":t;o~ IJro~rams. A V'lell-p'ar.~eti cata 
collection program will ensure that the right type, amount, and quality of data are 
collected. A four-step decision process assists in the determination of any potential 
risk to human health or the environment from SWMU releases. 

In the four-step OU 1129 decision process, some SWMUs may be initially 
recommended for NFA without environmental sampling on the basis of existing 
archival data that proves there is no current or future threat to human health or the 
environment at the site. Four NFA criteria that are consistent with the terms in 
Proposed Subpart S to 40 CFR 264 have been developed for the OU 1129 decision 
process. A SWMU must meet at least one of the criteria to be considered for a NFA 
recommendation. Sixty-one SWMUs have been recommended for NFA and 
detailed justifications are provided in this Work Plan. SAPs have notbeen developed 
for SWMUs that have been recommended for NFA, and therefore are not included 
in this Work Plan. 

Those SWMUs for which archival data suggests a potential risk to human health or 
the environment will undergo either a Phase I or Phase II field investigation. NFA 
r.1ay 31SO be :"CC(.mrrel1ded ii, af!erthc r'haQe: :~ve3tiQa.tion, itcdn 00 ·jarncns~~atc.:rl 
that the SWMU poses no threat to human health and the environment. SWMUs may 
again be recommended for NFA after a Phase II field investigation. A health-risk
based assessment will be conducted for all SWMUs that undergo Phase II investi
gation. The risk assessment combined with action levelSltrigger levels will be used 
as criteria for identifying releases and determining the need for possible remedial 
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action under a CMS. Using the ER Program Decision Analysis approach, SWMUs 
that are candidates for voluntary corrective action (VCA) or interim action (IA) will be 
identified as appropriate within the process. 

Sampling and Analysis Strategy 

A phased-sampling approach to site characterization that is consistent with EPA 
guidelines and the Laboratory's IWP is used in the au 1129 RFI Work Plan. The 
Phase I sampling strategy involves au-wide surface and subsurface investigations 
that focus on determining the presence or absence of COCs at au 1129. Data 
collected during the Phase I field investigation will be used in the au 1129 decision 
process to identify SWMUs that can be recommended for NFA. If the presence of 
COCs is confirmed at concentrations above background, the site will undergo a 
Phase" field investigation to determine the physical-chemical characteristics of the 
site, and to characterize the nature and extent of contamination. Data collected 
during the Phase I and Phase II field investigations will be used for contaminant fate 
and transport modeling, risk assessment, and treatability studies for a CMS, if 
appli("J:lblp 

To facilitate field work, the SAPs presented in this Work Plan are primarily arranged 
in SWMU Aggregates, with specific investigations of individual SWMUs included as 
necessary. The au 1129 SAPs were developed judgmentally by evaluating archival 
information with respect to the suspected original release location, the source term, 
mitigation effects, and contaminant behavior in the media. Based on this information, 
the 000 process was used to create a set of data requirements for each SWMU. 
Sample points were then designated and appropriate methods and analyses 
defined. For some SWMUs for which abundant archival data exists, a prediction of 
the plume shape and boundary conditions was made and athree.cjimensional model 
(\f the ar~a ('If ~!ent!ClI contalTlinatiol"l wa~ d4velcpfid. "'e SAPs provided in tl"lis 
Work Plan are the basis for the phasea fidlu jn~estigation at OJ 1129. au 1129 field 
operations will be planned and actual field work initiated when this Work Plan is 
apJ:., ...... "'.. "'" EPA, pending availabilil.1 ..,. ; ........ng. 

Because radiological contamination is suspected at au 1129, it is a primary forus 
of most SWMU-specific investigations. In many cases, the release of RCRA 
hazardous constituents has been associated with the releaseof radioactive materials. 
During the au 1129 RFI, Level 1111 on-site field instrument surveys (e.g., Micro R 
meterand FIDLER) and field screening of sampleswill be conducted to identify gross 
contamination and to aSSist in the location of sampling points. 

A mobile or fixed analytical laboratory facility will provide LevellllllV data for use in 
determining the presence or absence of COCs, and in evaluating the need for a 
Phase II investigation. Analytical suites for the Phase Ifield investigation at au 1129 
include radionuclides, volati Ie organiccompou nds, semivolatile organic compounds, 
metals, and high explosives. 

A~nexe~ I through Vcont9i~ the folll)wi!1Q lJla'ls 3Psociatec 'tVith tt1:s RFI Work Plc:ln: 
Annex I, Project Management Plan (PMP): Annex II, Quality Assurance Project Plan 
(QAPjP): Annex III, Health and Safety Project Plan; Annex IV, Records Management 
Project Plan; and Annex V, Community Relations Project Plan. Appendices A 
through 0 oontain additional technical information that is pertinent to the Work Plan. 
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Schedule and Reporting 

The start date for the au 1129 RFI/CMS process was set by the Laboratory's RCRA 
Part B permit and called out in the IWP. The projected schedule for the corrective 
action process for au 1129 is shown in summary form in Table ES·1. A detailed 
schedule for the implementation of the au 1129 RFI is presented in Annex I, Figure 
1·1. This detailed schedule is based on a phased sampling plan as proposed in the 
IWP. Implementation of RFI activities is contingent upon regulatory review and 
approval of this au 1129 RFI Work Plan, and upon available funding. 

The HSWA Module specifies that certain periodic reports be prepared and submitted 
during the course of the RFIICMS. Results of the au 1129 RFI will be reported in 
three principal documents: Interim reports on a quarterly basis; teChnical memo· 
randalwOrk plan modifications; and the RFI Report. A schedule for submission of 
these reports is also found in both Table ES.1 and Annex I, Figure 1·1. 

Budget estimates for au 1129 are presented in summary form in Table ES·2. 
Detailed integrated budgets are presented in Annex I, Table 1·1. 
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IABLEES.2  

SUMMARY OF ES11MAlED BUDGET  
FOR THE OU 112Q REMEDIAL INVESTlGAnON PROCESS  

LINE DURA· 
TION 

ACTIVrrv DESCRIPTION BUDGET SCHEDULED 

START FINISH 

1 276 RFI Work Plan 868762.48 1OCT91 13 NOV 92 
2 594 RFI Field Phases 26 566 477.98 1OCT91 7 JUL95 
3 832 RFI Reoort 5150779.43 7 JUN 93 25 JUN96 
4 260 CMS Plan 239217.02 6 MAR 95 14 JUL97 
5 354 Corrective Measures Studv 3776241.00 21 MAR 96 22 DEC 98 
6 366 CMSReoort 932308.40 3 JUL95 28SEP99 
7 1794 ADS Manaaement 1305146.27 1 OCT 91 28SEP99 
8 1820 Voluntal'LCorreetive Actions 692970.00 

39532000 

1 OCT 91 27 JAN 99 

Estimale to Completion 
Escalation 58000 
Prior Years 1002000 
TOTALATCOMPLEnON 40592000 

RFI Work Plan for OU 1129 ES·7 May 1992 



EXEcunVE SUMMARY •....•..................•.•.•...•...•.•..•.•.........•........•............................•............•.....•........E9-1  

.. 
CONTENTS ..................................................................................................................................................1  

I . List of Figures ................................................................................................................................... xxii  
List of Tables .................................................................................................................................... xxiv  

ACRONYMS AND ABBREVIA nONS .....................................................................................................xvll  

CHAPTER 1.0 

1.0 INTRODUCTION ..............................................................................................................................1-1  
1.1 Overview of the Environmental Restoration Program ..............................................................1-1  
1.2 Hazardous and Solid Waste Amendments Requirements ........................................................1-2  
1.3 Description of OU 1129 and Its SWMUs ..................................................................................1-2  
1.4 Organization of this Work Plan ...............................................................................................1-1 0  

REFERENCES .......................................................................................................................................1-13  

CHAPTER 2.0 

2.0 ENVIRONMENTAL SErriNG ..........................................................................................................2-1  
2.1 Environmental Overview ..........................................................................................................2-1  

2.1.1 Topography ..................................................................................................................2-1  
2.1.2 Land Use and Demographics .......................................................................................2-1  
2.1.3 Climate .........................................................................................................................2-1  

2.2 Geology, Geochemistry, and Geophysics ................................................................................2-4  
2.2.1 Geology ........................................................................................................................2-4  

2.2.1.1 Tedonic Setting .............................................................................................2-4  
2.2.1.2 Volcanism ......................................................................................................2-4  
2.2. ~.J ra:ar~to Plateau &r8tigr?p~y .................................... " ............................ 2-7  

2.2.1.3.1 Bandelier Tuff ...............................................................................2-7  
2.2.1.3.2 Puye Formation ..........................................................................2-10  
2.2.1.3.3 Totavi Forrnation .........................................................................2-10  
2.2.1.3.4 Santa Fe Group ..........................................................................2-10  

2.2.1 .4 Pajamo Plateau Structure ............................................................................2-1 0  
2.2.2 Geochemistry .............................................................................................................2-11  
2.2.3 Geophysics .................................................................................................................2-11  
2.2.4 Soils ............................................................................................................................2-13  

2.3 Hydrology ...............................................................................................................................2-13  
2.3.1 Surface Water Hydrology ...........................................................................................2-13  
2.3.2 Hydrology of the Vadose Zone ......~............................................................................2-14  

2.3.2.1 Physical Characteristics of the Bandelier Tuff ..............................................2-16  
2.3.2.2 Hydrogeologic Properties and Conditions of the Bandelier Tuff ..................2-16  

2.3.3 Hydrology of the Saturated Zone ...............................................................................2-18  
2.3.4 Characteristics of Mortandad Mesa ............................................................................2-18  

2.4 Biological Resources ..............................................................................................................2-18  
2.4.1 i.aws .....................................................................................................................2-20  
2.4.2 Methodology ...............................................................................................................2-20  
2.4.3 Species Identified .......................................................................................................2-21  
2.4.4 Results and Mitigation ................................................................................................2-22  

2.4.4.1 Threatened and Endangered Species .........................................................2-22  
2.4.4.2 Wetlands/Floodplains ...................................................................................2-22  

2.4.5 Best Management Practices .............................. : ....................................................... 2-22  

RFI Worlc Plan for OU 1129 i May 1992 



REFERENCES .......................................................................................................................................2-24  

CHAPTER 3.0 

3.0 OPERABLE UNIT DESCRIPTION •••...•••.•....•••..•..•••.•••..•.•....•••••••..•••...••••.•.•••..••.•.•••••••....•••..•••••••...•3-,. 
3.1 Description of Former TA-4, Alpha Site ....................................................................................3-~ 


3.1.1 Site location and Physical Description ........................................................................3-2  
3.1.1.1 Geographic location and local Area Description ..........................................3-2  
3.1.1.2 Physical Site Description ...............................................................................3-2  
3.1.1.3 Ownership Profile and land Uses .................................................................3-2  

3.1.2 Historical Overview .......................................................................................................3-5  
3.1.2.1 Waste Management Activities ........................................................................3-5  
3.1.2.2 Summary of Potential Waste Materials ..........................................................3-8  
3.1.2.3 Past Waste Spills, Releases, and Incidents ...................................................3-8  
3.1.2.4 Environmental Surveys and D&D Activities ...................................................3-8  

3.1.3 Regulatory Activities ...................................................................................................3-11  
3.1.3.1 Permits .........................................................................................................3-11  
3.1.3.2 Interim Corrective Measures ........................................................................3-11  

3.2 Description of TA-5, Beta Site ................................................................................................3-11  
3.2.1 Site location and Physical DeScription ......................................................................3-11  

3.2.1.1 Geographic location and local Area Description ........................................3-11  
3.2.1.2 Physical Site Description ..............................................................................3-11  
3.2.1.3 Ownership Profile and land Uses................................................................3-12  

3.2.2 Historical OverView .....................................................................................................3-12  
3.2.2.1 Waste Management Activities ......................................................................3-15  
3.2.2.2 Summary of Potential Waste Materials ........................................................3-18  
3.2.2.3 Past Waste Spills, Releases, and Incidents .................................................3-18  
3.2.2.4 Environmental Surveys and D&D Activities ................................................. 3·18  

3.2.3 Regulatory Activities ...................................................................................................3-22  
3.2.3.1 Permits .............................................~...........................................................3-22  
3.2.3.2 Interim Corrective Measures ........................................................................3-22  

3.3 Deccripficn \)! T~-35. Ter. 3!te .........................................................................................3-22  
3.3.1 Site location and Physical Description ......................................................................3-22  

3.3.1.1 Geographic location and Local Area Description ........................................3-23  
3.3.1.2 Physical Site Description ..............................................................................3-23  
3.3.1.3 Ownership Profile and land Uses................................................................3-35  

3.3.2 Historical Overview .....................................................................................................3-35  
3.3.2.1 Waste Management Activities ......................................................................3-36  
3.3.2.2 Summary of Potential Waste Materials ........................................................3-63  
3.3.2.3 Past Waste SpillS, Releases. and Incidents .................................................3-63  
3.3.2.4 Environmental Surveys and D&D Activities .................................................3-72  

3.3.3 Regulatory Activities ...................................................................................................3-78  
3.3.3.1 Permits .........................................................................................................3-78  
3.3.3.2 Interim Corrective Measures ........................................................................3-78  

3.4 Description of Former TA-42. Incinerator Site ........................................................................3-78  
3.4.1 Site location and Physical Description ......................................................................3-78  

3.4.1.1 Geographic location and local Area Description ........................................3-78  
3.4.1.2 Physical Site Description .............................................................................3-79  
3.4.1.Z Ownership Prl)fi!e 2nC land Uses .............................................................3-PO  

3.4.2 Historical Overview .....................................................................................................3-80  
3.4.2.1 Waste Management Activities ......................................................................3-81  
3.4.2.2 Summary of Potential Waste Materials ...........................................................83  
3.4.2.3 Past Waste Spills, Releases and Incidents .....................................................f·'  
3.4.2.4 Environmental Surveys and D&D Activities ..................................................... L  

3.4.3 Regulatory Activities ..........................................::...........................................................87  

May 1992 ii P.FI WOIk Plan forOU 1129 



3.4.3.1 Permits ............................................................................................................87  
3.4.3.2 Interim Corrective Measures ...........................................................................87  

3.S Description of TA-48, Radiochemistry Site ................................................................................87  
3.S.1 Site Location and Physical Description .........................................................................87  

3.S.1.1 Geographic Location and Local Area Description ...........................................87  
3.S.1.2 Physical Site Description .................................................................................87  
3.S.1.3 Ownership Profile and Land Uses ..................................................................88  

3.S.2 Historical Overview ........................................................................................................88  
3.S.2.1 Waste Management Activities .........................................................................88  
3.S.2.2 Summary of Potential Waste Materials .........................................................104  
3.S.2.3 Past Waste Spills, Releases, and Incidents .................................................. 1 OS  
3.S.2.4 Environmental Surveys and D&D Activities .................................................. 10S  

3.S.3 Regulatory Activities .................................................................................................... 1 07  
3.S.3.1 Permits ..........................................................................................................107  
3.S.3.2 Interim Corrective Measures .........................................................................107  

3.6 Description of TA-52. Reactor Development Site .................................................................... 1 08  
3.6.1 Site Location and Physical Description .......................................................................108  

3.6.1.1 Geographic Location and Local Area Description .........................................108  
3.6.1.2 Physical Site Description ...............................................................................108  
3.6.1.3 Ownership Profile and Land Uses .................................................................108  

3.6.2 HistOrical Overview ......................................................................................................112  
3.6.2.1 Waste Management Activities .......................................................................112  
3.6.2.2 Summary of Potential Waste Material ..........................................................117  
3.6.2.3 Past Waste Spills, Releases, and Incidents .................................................117  
3.6.2.4 Environmental Surveys and D&D Activities ..................................................117  

3.6.3 Regulatory Activities .....................................................................................................119  
3.6.3.1 Permits ..........................................................................................................119  
3.6.3.2 Interim Corrective Measures .........................................................................119  

3.7 Description of TA-SS, Plutonium Processing Facility ...............................................................119  
3.7.1 Site Location and Physical Description .......................................................................119  

3.7.1.1 Geographic Location and Local Area Description ......................................... 119  
3.-: .1.2 rtwEical S:t6 :Jesc.ription .. '., ...................................................................... 120  
3.7.1.3 Ownership Profile and Land Uses .................................................................123  

3.7.2 Historical Overview .....................................................................................................123  
3.7.2.1 Waste Management Activities .......................................................................123  
3.7.2.2 Summary of Potential Waste Materials .........................................................129  
3.7.2.3 Past Waste Spills, Releases, and Incidents ..................................................130  
3.7.2.4 Environmental Surveys and D&D Activities ..................................................131  

3.7.3 Regulatory ActivitieS ....................................................................................................131  
3.7.3.1 Permits ..........................................................................................................131  
3.7.3.2 Interim Corrective Measures .........................................................................132  

3.8 Description of TA-63, Satellite Service Area ...........................................................................132  
3.8.1 Site Location and Physical DeSCription .......................................................................132  

3.8.1.1 Geographic Location and Local Area Description .........................................132  
3.8.1.2 Physical Site Description ...............................................................................133  
3.8.1.3 Ownership Profile and Land Uses .................................................................134  

3.8.2 Historical Overview ......................................................................................................134  
3.8.2.1 Waste Management Activities .......................................................................134  
3.e.2.2 Sum!"llary of I='",tent:i:i! War.!e M3t::trials ........................................................ 1~9 


3.8.2.3 Past Waste Spills, Releases and Incidents ...................................................136  
3.8.2.4 Environmental Surveys and D&D Activities ...............................................3-136  

3.8.3 Regulatory Activities .................................................................................................3-137  
3.8.3.1 Permits .......................................................................................................3-137  
3.8.3.2 Interim Corrective Measures ......................................................................3-137  

3.9 Description of TA-66. ATAC Facility ............................... : ..................................................... 3-137  

RFI W~rk Pia..., for OU 1129 iii May 1992 



3.9.1 Site Location and Physical Description :..............................................•........•...........3-137  
3.9.1 .1  Geographic Location and Local Area Description ......................................3-137  
3.9.1.2  Physical Site Description ............................................................................3-137  
3.9.1.3  OWnership Profile and Land Uses ..............................................................3-138  

3.9.2 Historical Overview ...................................................................................................3-138  
3.9.2.1  Waste Management Activities ....................................................................3-138  
3.9.2.2  Summary of Potential Waste Materials ......................................................3-138  
3.9.2.3  Past Waste Spills, Releases, and Incidents ...............................................3-138  
3.9.2.4  Environmental Surveys and D&D Activities ...............................................3-138  

3.9.3 Regulatory Activities .................................................................................................3-138  
3.9.3.1  Permits .......................................................................................................3-138  
3.9.3.2 Interim Corrective Measures ......................................................................3-138  

REFERENCES .....................................................................................................................................3-139  

CHAPTER 4.0 

4.0  CONCEPTUAL MODEL FOR CONTAMINANT TRANSPORT AND  
EXPOSURE IN OPERABLE UNIT 1129 •.•••.••••.•••••••••.••••.••••••.••.••..••••..•...••••.....•••••...•••.....••.•••••4-1  

4.1 I ntreductio n .............................................. " ...............................................................................4-1  
4.2 Summary of the Physical Environment at OU 1129 .................................................................4-1  

4.2.1 Geologic Conditions .....................................................................................................4-1  
4.2.2 Hydrologic Conditions ..................................................................................................4-3  

4.3 Contaminant Transport at OU 1129 .........................................................................................4-3  
4.3.1 Aeolian Transport at the Soil Surface ...........................................................................4-3  
4.3.2 Vapor/Liquid-Phase Transport in the Vadose Zone ...............................~.....................4-4  
4.3.3 Tectonic and Cooling Fractures ...................................................................................4-5  
4.3.4 Infiltration ......................................................................................................................4-5  
4.3.5 Vapor-Phase Migration .................................................................................................4--6  
4.3.6 Surface Water Run-off and Erosion..............................................................................4·6  

4.4 Potential Wastes and Waste CharacteristiCS ...........................................................................4-6  
4.: ~a!:'tgroltOO !..ev3ls .............................................................................................................. 4·7  
4.6 Primary Contaminant Sources .................................................................................................4-7  
4.7 Primary Release Mechanisrns ..................................................................................................4-8  
4.8 Mobilizing Processes for Contaminant Distribution ..................................................................4·9  
4.9 Present and Future Land Use ..................................................................................................4·9  

4.10 Identification of Potential Receptors ..............................................................................4-9  
4.11 Exposure Pathways .....................................................................................................4-10  

REFERENCES .......................................................................................................................................4-13  

CHAPTER 5.0 

5.0 TECHNICAL APPROACH .............•........•.•.•...........•••........•••......•....................•.......................•.......5-1  
5.1 Summary of the OU 1129 Technical Approach ........................................................................5-1  
5.2 OU 1129 DeCision Process ......................................................................................................5-2  

5.2.1 Decision Point 1: .......................................................................................................... 5·5  
5.2.2 Decision Point 2: ...........................................................................................................5-5  
6.2.3 Ph3S~ I S&mplins; Process .......................................................................................5·7  
5.2.4 Decision Point 3: ..........................................................................................................5-7  
5.2.5 Phase II Sampling and Modeling Process ....................................................................5-8  
5.2.6 Risk Assessment Process ............................................................................................5-9  
5.2.7 Decision Point 4: ..........................................................................................................5-9  

5.3 Data Quality Objectives .........................................................................................................5·10  
5.3.1 Phase I Data Quality Objectives ..........................~-......................................................5·11  

May 1992  iv RFI Wor#: Plan for OU 1129 



5.3.1.1 Problem Statement ...............................•...........................•.......•..................5-11  
5.3.1.2 Question to be Answered .............................................................................5·11  
5.3.1.3 Decision Inputs/Data Needs ........................................................................5·13  
5.3.1.4 Problem Domain ..........................................................................................5-14  
5.3.1.5 Decision Rule/Logic Statement ....................................................................5-14  
5.3.1.6 Uncertainty Constraints ................................................................................5-14  

5.3.2 Phase II Data Quality Objectives ................................................................................5-14  
5.3.2.1 Problem Statement ......................................................................................5-16  
5.3.22 Question to be Answered .............................................................................5-16  
5.32.3 Decision Inputs/Data Needs ........................................................................5·16  
5.3.2.4 Problem Domain ..........................................................................................5-17  
5.3.2.5 Decision Rule/Logic Statement ....................................................................5-17  
5.3.2.6 Uncertainty Constraints ................................................................................5-17  

5.4 Field and Analytical Data Quality Requirements ....................................................................5-17  
5.4.1 Analytical Levels .........................................................................................................5-17  

5.4.1.1 Phase I Analytical Level ...............................................................................5-18  
5.4.1.2 Phase II Analytical Levels .........................................................~.............. ; ...51-8  

5.4.2 Analytical Methods and PARCC Parameters .............................................................5-19  
5.4.3 Sample Collection Quality Requirements ...................................................................5-20  

5.5 Decision Analysis Methodology ..............................................................................................5-21  
5.6 Natural Resource Damage .....................................................................................................5-21  

REFERENCES .......................................................................................................................................5-22  

CHAPTER 6.0 

6.0 SOLID WASTE MANAGEMENT UNITS RECOMMENDED FOR NO FURTHER ACTION ••••••••••••••6-1  
6.1 Criteria Used to Support a Recommendation of NFA ..............................................................6-1  
6.2 SWMUs Recommended for NFA .............................................................................................6-3  

REFERENCES .......................................................................................................................................6-17  

CHAPTER 7.0 

7.0 SAMPLING AND ANALYSIS PLANS .•..•..••.••............•..•.••..••..•..•.......•.....•...•.•...•........•.........•......•..7-1  
7.1 Modeling in OU 1129 Sampling Plan Development .................................................................7-1  

7.1.1 Choice of Models and Constraints ...............................................................................7-4  
7.1.2 Summary of Vadose Zone Modeling ............................................................................7-4  
7.1.3 Results of Vadose Zone Scenarios 1 and 2 .................................................................7-5  
7.1.4 Results of Vadose Zone Scenario 3 ............................................................................7-5  
7.1.5 Results of Airbome Radionuclide Emissions Model .....................................................7-7  
7.1.6 Aqueous Speciation and Mobility of Strontium .............................................................7-7  

7.2 Radionuclide Deposition Modeling at OU 1129.......................................................................7-8  
7.2.1 Modeling Local Deposition From Stack Releases ........................................................7-9  
7.2.2 Levels of Local Radionuclide Deposition ....................................................................7-10  

7.3 Three-Dimensional Random Sampling in OU 1129 SAP Development .................................7-10  
7.3.1 Random Sampling Method .........................................................................................7-10  
7.3.2 Use of Random Sampling in SAP Development ........................................................7-11  

7.4 Sun:eys ..................................................................................................................................7·13  
7.4.1 Engineering Survey ....................................................................................................7-13  
7.4.2 Environmental Survey ................................................................................................7-13  

7.5 SWMU Aggregate A. Phase 1 ................................................................................................ 7-15  
7.5.1 Sampling Plan Rationale and Objectives ...................................................................7-15  
7.5.2 Phase I Field Activities Investigation ..........................................................................7-17  
7.5.3 Sample Screening and Analysis ........................~:~......................................................7-19  

RFI Work Flan for CU 1129 v May 1992 



7.6 SWMU Aggregate B, Phase I •......••...•.......•...•..................•.......••.............•...•..........................7-20  
7.6.1 Sampling Plan Rationale and Objectives ...................................................................7-20  
7.8.2 Phase I Field Investigation Activities ..........................................................................7-22  
7.8.3 Sample Screening and Analysis .................................................................................7-24  

7.7 SWMU Aggregate C, Phase I .................................................................................................7-25  
7.7.1 Sampling Plan Rationale and Objectives ...................................................................7-25  
7.7.2 Phase I Field Investigation Activities ...........................................................................7-28  
7.7.3 Sample Screening and Analysis .................................................................................7-31  

7.8 SWMU Aggregate 0, Phase I.................................................................................................7-33  
7.8.1 Sampling Plan Rationale and Objectives ...................................................................7-33  
7.8.2 Phase I Field Investigation Activities ....................................... ; .................................. 7-35  
7.8.3 Sample Screening and Analysis .................................................................................7-47  

7.9 SWM U Aggregate E, Phase I .................................................................................................7-48  
7.9.1 Sampling Plan Rationale and Objectives ...................................................................7-48  
7.9.2 Phase I Field Investigation Activities .........................................................................7-48  
7.9.3 Sample Screening and Analysis .................................................................................7-51  

7.10 SWMU Aggregate F, Phase I ...............................................................................................7-52  
7.10.1 Sampling Plan Rationale and Objectives ................................................................7-52  
7.10.2 Phase 1 Field Investigation Activities .....................................................................7-58  
7.10.3 Sample Screening and Analysis ...............................................................................7-65  

7.11 SWMU Aggregate G, Phase I ................... : ............................................................................ 7-86  
7.11.1 Sampling Plan Rationale and Objectives .................................................................7-86  
7.7.2 Phase I Field Investigation Activities .........................................................................7-66  
7.11.3 Sample Screening and Analysis ..............................................................................7-69  

7.12 SWMU Aggregate H, Phase I ...............................................................................................7-71  
7.12.1 Sampling Plan Rationale and Objectives .................................................................7-71  
7.12.2 Phase I Field Investigation Activities .......................................................................7-73  
7.12.3 Sample Screening and Analysis ...............................................................................7-73  

7.13 SWMU Aggregate I, Phase I ................................................................................................7-77  
7.13.1 Sampling Plan Rationale and Objectives .................................................................7-77  
7.13.2 Phase I Field Investigation Activities .......................................................................7-79  
7 ~'3.'3 S3rT1~iC Scrernirtg a!1d Al"al~lsis ..... " ................................................................. 7-:'9  

7.14 SWMU Aggregate J, Phase I ..............................................................................................7-82  
7.14.1 Sampling Plan Rationale and Objectives .................................................................7-82  
7.14.2 Phase I Field Investigation Activities ......................................................................7-84  
7.14.3 Sample Screening and Analysis ...............................................................................7-98  

7.15 SWMU Aggregate K, Phase I.............................................................................................. 7-99  
7.15.1 Sampling Plan Rationale and Objectives ...............................................................7-102  
7.15.2 Phase I Field Investigation Activities .....................................................................7-105  
7.15.3 Sample Screening and Analysis .............................................................................7-105  

7.16 SWM U Aggregate L, Phase I .............................................................................................7-108  
7.16.1 Sampling Plan Rationale and Objectives ...............................................................7-110  
7.16.2 Phase I Field Investigation Adivities .....................................................................7-110  
7.16.3 Sample Screening and Analysis .............................................................................7-112  

7.17 SWMU Aggregate M. Phase 1............................................................................................7-113  
7.17.1 Sampling Plan Rationale and Objectives ...............................................................7-113  
7.17.2 Phase I Field Investigation Activities ......................................................................7-115  
SWMUNo. 48-003, Filter Bed - Subsurface Investigation ...................................................7-115  
7. ~ 7.~ Sample Gcrep.n:flQ and A~alysis ..........................................................................7-118  

7.18 SWMU Aggregate N, Phase 1.............................................................................................7-119  
7.18.1 Sampling Plan Rationale and Objectives ...............................................................7-119  
7.18.2 Phase I Field Investigation Activities ..................................................................... 7·121  
7.18.3 Sample Screening and Analysis .............................................................................7-124  

7.19 SWMU Aggregate 0, Phase I ............................................................................................ 7·125  
7.19.1 Sampling Plan Rationale and Objectives ........ ::~....................................................7-1~ 


May 1992 IIi RFI Work Plan for OU 1129 



7.19.2 Phase I Field Investigation Activities ..•....................................•..•...........................7-127  
7.19.3 Sample Screening and Analysis ....•.....................................•..................................7-131  

7.20 SWMU Aggregate p. Phase I .............................................................................................7-132  
7.20.1 Sampling Plan Rationale and Objectives ......•...........................................•..............•..•...7-132  

7.20.2 Phase I Field Investigation Activities ......................................................................7·134  
7.20.3 Sample Screening and Analysis ..............................................................................7-136  

REFERENCES .....................................................................................................................................7-139  

ANNEX I PROJECT MANAGEMENT PLAN 

1.0 PRo.JECT MANAGEMENT PLAN ._ ................................................................................................1-1  
1.1 Schedule ...................................................................................................................................1·1  
1.2 Cost Estimation .........................................................................................................................1-3  
1.3 Reporting ...................................................................................................................................1-3  

1.3.1 Quarterly Phase Reports ...............................................................................................1·3  
1.3.2 Technical MernorandaIWork Plan Modifications ...........................................................1-3  
1.3.3 RFI Report .....................................................................................................................1-3  

1.4 Organization ..............................................................................................................................1-8  
1.4.1 Field Operations Manager .............................................................................................1-9  
1.4.2 Technical Manager ........................................................................................................1-9  
1.4.3 Field Team Leader ........................................................................................................1-9  
1.4.4 Technical Task Managers ...........................................................................................1-10  
1.4.5 Site Safety Officer .......................................................................................................1·10  
1.4.6 Field Team Members ..................................................................................................1·10  

REFERENCES ........................................................................................................................................1-11  

ANNEX II QUALITY ASSURANCE PROJECT PLAN 

INTRODucnON .......................................................................................................................................11-2  
~r:FEREr~CE:& ...................................................................................................................................11-7  

ANNEX III HEALTH AND SAFETY PROJECT PLAN 

1.0 INTRODUCTION ................................................................................................._•••••••••••••••••••••••••111·1  
1.1 Purpose ............................................ : ...................................................................................... 111-1  
1.2 OrganiZation of the PlanI .........................................................................................................111·1  
1.3 BaSis for the Plan ....................................................................................................................111·2  

2.0 OPERABLE UNIT FIELD WORK ORGANIZATION .......................................................................111-2  
2.1 General Responsibilities .........................................................................................................111·2  
2.2 Individual Responsibilities .......................................................................................................111-2  

2.2.1 Environmental Management and Heahh and Safety Division Leaders .......................111-2  
2.2.2 Environmental Restoration Program Group Program Manager .................................. 111-3  
2.2.3 Operable Unit Project Leader ......................................................................................111-3  
2.2.4 Heahh and Safety/Heahh Physics Project Leaders .....................................................111-4  
2.2.5 Quality Program Project Leader ..................................................................................111-4  
2.~.6 F;(:ld Tedm ~1anag6r ..................................................................................................111·5  
2.2.7 Field Team Leader ......................................................................................................111-5  
2.2.8 Site Safety Officer .......................................................................................................111-6  
2.2.9 Quality Program Liaison ..............................................................................................111-7  
2.2.10 Field and Technical Team Members .........................................................................111·7  

2.3 Heahh and Safety Audits .........................................................................................................111-8  
2.4 Variances from Hea.hh and Safety Requirements ..........:;....................................................... III-a  

RFI Worlc Plan for OU : 129 vii May 1992 



-------------- ------

3.0 PERSONNEL PREREQUISITES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••111-1  
3.1 Training Requirements ............................................................................................................111-8  
3.2 Employee Medical Surveillance Program ................................................................................111-9  
3.3 Documentation ........................................................................................................................111-9  

4.0 SCOPE OF WORK ...................................................................................................................._.111-10  
4.1 Purpose .................................................................................................................................111-10  
4.2 OU Description ......................................................................................................................111-10  

4.2.1 SWMU Sampling Locations ...................................................... · .................................111-10  
4.2.2 Topographical Considerations ...................................................................................111-10  
4.2.3 Meteorological Considerations ..................................................................................111-11  

4.3 Description of Tasks ..............................................................................................................111-11  
5.0 HAZ.ARD ASSESSMENT ._ ............................................................................._...........................111-11  

5.1 Types of Hazards ....................._...........................................................................................111-11  
5.1.1 Oxygen Deficiency ....................................................................................................111-11  
5.1.2 Explosivity/Flamrnability ............................................................................................111-12  
5.1.3 Radiological Hazards ................................................................................................111-12  
5.1.4 Toxicological Hazards ...............................................................................................111-13  
5.1.5 Corrosive Hazards .....................................................................................................111-14  
5.1.6 Biological Hazards .....................................................................................................111-15  
5.1.7 Physical Hazards .......................................................................................................111-15  

5.1.7.1 General Physical Exposures .......................................................................111-16  
5.1.7.2 Noise ...........................................................................................................111-16  
5.1.7.3 Working in Confined Spaces .......................................................................111-16  
5.1.7.4 Working around Potentially Energized Electrical Equipment ...................... 111-16  
5.1.7.5 Working around Heavy Equipment and Machinery .....................................111-17  
5.1.7.6 Inadequate Housekeeping ..........................................................................111-17  
5.1.7.7 Using Mechanical and Flame Cutting Equipment .......................................111-17  
5.1.7.8 Materials Handling ......................................................................................111-17  
5.1.7.9 Temperature Extremes ...............................................................................111-17  
5.1.7.10 Excavations ...............................................................................................111-18  
5.1.7.11 Underground Hazards ...............................................................................111-18  
;i.1 .•".~~ Ttafli::: •. ,..... ~.J ••• , •••••••••••••••••••••••••••••• ~ ••••.••••••• , •••••• ~ ...................................... :I:.... ~e 


5.1.7.13 Compressed Gases and Systems ............................................................111-19  
5.1.7.14 Breaking Concrete ....................................................................................111-19  
5.1.7.15 Topography ...............................................................................................111-19  
5.1.7.16 Lightning ........... : ........................................................................................ 111-19  

5.2 Task-Specific Hazard Assessment ........................................................................................111-20  
5.2.1 Field Surveys .............................................................................................................111-20  
5.2.2 Surface Sampling ......................................................................................................111-20  
5.2.3 Subsurface Sampling ................................................................................................111-21  

6.0 AIR-MONITORING PROGRAM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 111-21  
6.1 Oxygen Deficiency ................................................................................................................111-22  
6.2 Explosivity/Flamrnability ........................................................................................................111-22  
6.3 Radiological Hazards ............................................................................................................111-22  
6.4 Toxicological Hazards ...........................................................................................................111-23  

6.4.1 PIO ............................................................................................................................111-23  
6.4.2 FlO .............................................................................................................................111-24  
6.4.3 Colorimetric Tubes ....................................................................................................111-24  
£:.4.4 !::Iectrocher.'ir.al Gas Detgctors ............................................................................... lil-24  
6.4.5 Real-Time Aerosol Monitors .....................................................................................111-24  

6.5 Personal Monitoring ..............................................................................................................111-24  
6.6 Air Samplers ..........................................................................................................................111-25  

7.0 PERSONNEL PROTECTION AND SAFETY REQUIREMENTS .................................................111-25  
7.1 Engineering ControlsIWork Practices ....................................................................................111-25  

7.1.1 Oxygen Deficiency .............................................. : ..................................................... 111-25  

May 1992 viii RFI Work Plan forOU 1129 

http:Iectrocher.'ir.al
http:5.1.7.16
http:5.1.7.15
http:5.1.7.14
http:5.1.7.13
http:5.1.7.11
http:5.1.7.10


7.1.2 Fire/Explosion Hazards .............................................................................................111-25  
7.1.3 Radiation Hazards .....................................................................................................111-26  
7.1.4 Chemical Hazards .....................................................................................................111-26  
7.1.5 Conosive Hazards .....................................................................................................111-27  
7.1.6 Biological Hazards .....................................................................................................111-27  

7.1.6.1 AnimalSllnseds ...........................................................................................111-27  
7.1.6.2 Poisonous Plants ........................................................................................111-27  
7.1.6.3 Infectious Agents ........................................................................................111-28  
7.1.6.4 Hygienic Pradices ......................................................................................111-29  

7.1.7 Physical Hazards .......................................................................................................111-29  
7.1.7.1 General Physical Exposures .....................................................................111-29  
7.1.7.2 Noise .........................................................................................................111-30  
7.1.7.3 Working in Confined Spaces .....................................................................111-30  
7.1.7.4 Working around Potentially Energized Electrical Equipment .................... 111-31  
7.1.7.5 Working around Heavy Equipment and Machinery ................................... 111-32  
7.1.7.6 Housekeeping ...........................................................................................111-32  
7.1.7.7 Using Mechanical and Flame Cutting Equipment .....................................111-33  
7.1.7.8 Materials Handling ....................................................................................111-33  
7.1.7.9 Temperature Extremes .............................................................................111-33  
7.1.7.10 Excavations ...............................................................................................111-34  
7.1.7.11 Underground Hazards ...................................._.........................................111·35  
7.1.7.12 Traffic ........................................................................................................111-36  
7.1.7.13 Compressed Gases and Systems ............................................................111-36  
7.1.7.14 Breaking Concrete ....................................................................................111-37  
7.1.7.15 Topography ...............................................................................................111-37  
7.1.7.16 Lightning ....................................................................................................111-37  

7.2 PPE .......................................................................................................................................111·38  
7.2.1 Selection of PPE .......................................................................................................111-39  
7.2.2 PPE for Task-Specific Hazards .................................................................................111-42  

7.2.2.1 Field Surveys ..............................................................................................111-42  
7.2.2.2 Surface Sampling ........................................................................................111-42  
7.2.2.3 S:.ib!-turfacc S2mplin~ ...........................................................................11142  

7.3 Hazard Communication .........................................................................................................111-43  
7.3.1 Safety Meetings .........................................................................................................111-43  
7.3.2 Employee Information ...............................................................................................111-43  
7.3.3 Material Safety Data Sheets ......................................................................................111-43  

8.0 SITE CONTROL............................................................................................................................111-44  
8.1 Exclusion Zone ......................................................................................................................111-45  
8.2 CRZ .......................................................................................................................................111-45  
8.3 Support Zone .........................................................................................................................111-45  
8.4 Site Control Procedures ........................................................................................................111-45  

9.0 DeCONTAMINATION PROCEDURES ..••..........•..•.....•.••....•••.....••.•••..•...•.••.••.....•••..•.••........•••....•111-48  
9.1 Contamination Prevention .....................................................................................................111-48  
9.2 General Equipment Decontamination ...................................................................................111-49  
9.3 Personnel Decontamination ..................................................................................................111-49  
9.4 Decontamination Support ......................................................................................................111-49  
9.5 Disposal Procedures .............................................................................................................111-50  
9.6 Decontamination Verification .................................................................................................111-50  

1:l.0 E~EPGENC'Y !=tES?ONSi: PP.OCr:DVRES ............................................................................ UI-SO  
10.1 Emergency Response Plan .................................................................................................111-51  

10.1.1 Emergency Contacts ...............................................................................................111-51  
10.1.2 Site Mapping ...........................................................................................................111·51  
10.1.3 Site Security and Control .........................................................................................111-51  
10.1.4 Communications ......................................................................................................111-51  
10.1.5 Evacuation RouteS/Procedures ....................... : ....................................................... 111-52  

RFI W~rk Plan for OU 1129 ix May 1992 

http:7.1.7.16
http:7.1.7.15
http:7.1.7.14
http:7.1.7.13
http:7.1.7.12
http:7.1.7.11
http:7.1.7.10


10.1.6 Emergency Equipment and Supplies ..................•...•...•....•......................................111-52  
10.2 Specific Emergencies ..........................................................................................................111-53  

10.2.1 Fire/Explosion ..........................................................................................................111-53  
10.2.2 Radiation/Chemical Exposures ...............................................................................111-53  
10.2.3 Injuries .....................................................................................................................111-53  
10.2.4 Vehicle Accidents/Property Damage .......................................................................111-54 .  

10.3 Provisions for Public Health and Safety ..............................................................................111-54  
10.4 Notification Requirements ...................................................................................................111-54  
10.5 Documentation ....................................................................................................................111-55  

ANNEX IY RECORDS MANAGEMENT PROJECT PLAN 

1.0 INTRODUCTION .....................................................................................~•••••••••••••••••••••••••••••••••••••• IY-1  
2.0 IMPLEMENTATION OF 'IliE RECORDS MANAGEMENT PROGRAM PLAN ............................. IY-1  
3.0 USE OF ER PROGRAM RECORDS MANAGEMENT FACILITIES ..............................................IY-2  
4.0 COORDINATION WITH THE QUALITY' PROGRAM .....................................................................IY-2  
5.0 COORDINATION WITH THE HEALTH AND SAFETY PROGRAM ..............................................IY-2  
6.0 COORDINATION WITH THE ER PROGRAM'S MANAGEMENT INFORMATION SYSTEM ••••••.IY-2  
7.0 COORDINATION WITH THE COMMUNITY' RELATIONS PROGRAM ......................................... IY·3  
REFERENCES ........................................................................................................................................IV-4  

ANNEX Y COMMUNITY RELATIONS PROJECT PLAN 

1.0 OYERYIEW OF COMMUNITY RELATIONS PROJECT PLAN ......................................................Y-1  
2.0 COMMUNITY' RELATIONS ACTIVrrlES ........................................................................................V-4  

2.1 Mailing List ...............................................................................................................................V-4  
2.2 Fact Sheets ..............................................................................................................................V-4  
2.3 ER Program Community Reading Room .................................................................................V-tt..  
2.5 Quarterly Technical Progress Reports .....................................................................................V-4  
2.6 PrcCe\:Iura& for Pub!ic No::'''!e ..............................................................................................V-S  

REFERENCES .........................................................................................................................................Y-6  
ATTACHMENT I .......................................................................................................................................Y-7  

APPENDIX A SUMMARY OF ARCHIYAL RELEASE INFORMATION FOR SWMUS 
REQUIRING SAMPLING •••••_••••••_............................................................................A·' 

APPENDIX B FIELD OPERATIONS PLAN 

1.0 INTRODUCTION ............................................................................................................................8-1  
2.0 GENERAL FIELD OPERATIONS AND SAMPLING METHODS •••••••••••••••••••••••••••••_••••••••••••••••••• 8-2  

2.1 Levell Field Screening ...........................................................................................................8-2  
2.2 SoiVRock Field Sampling Methods .........................................................................................B-3  

2.2.1 Stainless-Steel Trowel ................................................................................................B-3  
2.2.2 Hollow·Stem Auger/Split-Spoon Sampler ...................................................................B-3  
2.2.3 Hand Aur;er ............................................................................................................. 8-4  
2.2.4 Test PittinglTrenching .................................................................................................B-5  
2.2.5 Split-Barrel Core Sampler ........................................................................................... B-s  

2.3 Liquid and Sludge Field Sampling Methods ............................................................................B-7  
2.3.1 Composite Liquid Waste Sampler (Coliwasa) ............................................................. B-'"  
2.3.2 Weighted Bottle Sampler ............................................................................................ B·  

2.4 Field Measurements for Liquid Samples ......................::.........................................................B-8  

May 1992 x RFI Work Plan for OU 1129 



3.0 SAMPLE MANAGEMENT ................................................................................ _ •........................•.. B-8  
3.1 Sample ldentHication ..................•...............................................................•.......•....................B-8  
3.2 Sample Handling, Packaging, and Shipping ..........•..............................••...••.....................•..... B·8  

3.2.1 Sample Handling .........................................................................................................B-8  
3.2.2 'Sample P ackag ing ....................................................................................................B·1 0  
3.2.3 Sample Shipping .•....................•.•.......••.•........•..•.................•.•.........••........................B-11  

3.3 Fl8ld1Sample Documentation ................................................................................................ B·12  
3.3.1 Daily Activity Log .......................................................................................................B-12  
3.3.2 Sample Collection Log ..............................................................................................B-13  
3.3.3 ChailrOf·Custody/Request for Analysis Fonn ...............•...••..................•••••..•...........•B-15  
3.3.4 Variance Log .............................................................................................................B·16  
3.3.5 Photograph Log ........................................................................................................B-16  

4.0 EQUIPMENT DECONTAMINATION ............................................................................................ 8-17.  
4.1 Standard Decontamination Materials .....................................................................................8-17  
4.2 Decontamination of Sampling Equipment for Inorganic and Organic Compounds ................B-17  
4.3 Decontamination of Sampling Equipment for Radionuclides ................................................ B·18  
4.4 Decontamination of Drilling Rigs ........................................................................................~.. B-19  
4.5 Decontamination of Miscellaneous Equipment ......................................................................B-19  

5.0 QUALITY' CONTROL SAMPLES •.•.•..•..••. __ ................................................................................. 8-18  
5.1 ,Duplicate Samples .................................................................................................................B-20  
5.2 Blank Samples .......................................................................................................................B-22  

5.2.1 Bottle Blank Samples .................................................................................................B-22  
5.2.2 Trip Blank Samples ...................................................................................................B-22  
5.2.3 Rinsate Blank Samples .............................................................................................B-23  
5.2.4 Glove, Wipe, and Solvent Blank Samples .................................................................B-24  
5.2.5 Radiation Smear Blank Samples ...............................................................................B-24  
5.2.6 Method Blanks ...........................................................................................................B-25  
5.2.7 Reagent Blanks ..........................................................................................................B-25  

REFERENCES .......................................................................................................................................B-26  

I\FPEN~I~ C SUprLEMENTAL :NFOP.MATIO~J ON TRANSPORT tl.ODEL:~G 

PREVIOUS CLEANUP IN OPERABLE UNIT 1129 .........................................................................C-9  
FUTURE ACTION AND PROPOSED TIME FRAME .......................................................................C-9  
COMMENTS ON AQUEOUS SPECIATION AND MOBILITY  

OF STRONTIUM AT LOW TEMPERATURES ..........................................................................C-7  
REFERENCES .......................................................................................................................................C-13  

APPENDIX D LIST OF CONTRIBUTORS ............................................................................................ 0.1  

RFI Work Plan for OU 1129 xi May 199P. 



LIST OF FIGURES  

1-1 Location map of Los Alamos National Laboratory 1-7  
1-2 Location of au 1129 1-9  
2-1 General geographic location and topographic features in the vicinity of Los Alamos 2-2  
2·2 Land ownership in the Los Alamos Area 2-3  
2-3 (a) Summer (June-August) mean precipitation at Los Alamos;  

(b) annual mean precipitation at Los Alamos 2-5  
2-4 Meteorological tower stations at Los Alamos National Laboratory during 1988 2-6  
2-5 Generalized cross section showing stratigraphy and structure of the Pajarito  

Plateau from the Sierra de los Valles to the Rio Grande 2-8  
2-6 Schematic Stratigraphy of the Tshirege Member In the TA-55 Area 2-7  
2-7 Locations of fault traces and intensely fractured zones along Pajarito Road  

near T As 48, 55, and 35 2-12  
2-8 Location of major surface water drainages. springs. test holes. and stock and  

supply wells in the Los Alamos area 2-15  
2·9 Generalized potentiometric surface and groundwater flow map for the main aquifer 2-19  
3-1 Locations of structures and SWMUs at former TA-4 3-3  
3-2 Locations of structures and SWMUs at TA-5 3-13  
3-3 Locations of structures and SWMUs at TA-35 3-33  
3-4 Locations of structures and SWMUs at TA-35 3-34  
3-5 Locations of structures and SWMUs at TA-35 3-40  
3-6 Locations of structures and SWMUs at TA-35 3-49  
3-7 Locations of structures and SWMUs at TA-42 3-80  
3-8 Locations of structures and SWMUs at TA-48; SWMU No. 48-001  

is surface deposition of airbome releases surrounding TA-48-1 3-91  
3-9 Locations of structures and SWMUs at TA-48 3-101  
3-10 Locations of structures and SWMUs at TA-52 3-109  
3-11 Locations of structures and SWMUs at TA-55 3-120  
3-12 Locations of structures and SWMUs at TA-63 3-135  
3..1:; Lx3fior.s of structures &r.~ SWMU~ at TA-55 3-159  
3-14 Locations of structures and SWMUs at TA-63 3-171  
4-1 Conceptual block diagram of au 1129 4-2  
4-2 Conceptual model of surface contaminant transport to potential receptors  

within au 1129 4-11  
4-3 Conceptual model of subsurface contaminant transport to potential receptors  

within au 1129 4-12  
5-1 Decision process for au 1129 5-3  
5-2 Data quality objectives for Phase I 5-12  
5-3 Data quality objectives for Phase II 5-15  
7-1 Schematic stratigraphy of the Tshirege Member in the TA-55 Area 7-1  
7·2 Vadose Modeling Results 7-6  
7·3 3-D Modeling 7-12  
7-4 Schematic sample location map for SWMU Aggregate A 7-16  
7-5 Decision logic for the sampling and analysis of SWMU Aggregate A 7-18  
7-6 Schematic sample location map for SWMU Aggregate B 7-21  
7-7 Decision logic for the sampling and analysis of SWMU Aggregate B 7-23  
7·~ Sr::hema':~ sample Inc.ation map for SWMU 5-004 7-26  
7-9 Schematic sample location map for SWMU 5-o05(a) 7-27  
7-10 Decision logic for the sampling and analysis of SWMU Aggregate C 7-29  
7-11 Decision logic for the sampling and analysis of SWMU Aggregate 0 7-36  
7-12 Schematic sample location map for SWMU Aggregate 0  

[SWMUs 35-003(a,b.c,n)] 7-37  

May 19D2 xii RFI Work Plan for OU 1129 



LIST OF FIGURES (continued) 

7-13 Schematic sample location map for SWMU Aggregate D 
(SWMU Nos. 35-003[d,I,q]) 7-38 

7-14 Schematic sample location map for SWMU Aggregate D 
(SWMU Nos. 35-003[e,f,g,m, and a» 7-39 

7-15 Schematic sample location map for SWMU Aggregate D 
(SWMU Nos. 35·003[misc» 7-40 

7-1& Schematic sample location map for SWMU Aggregate D 
(SWMU Nos. 35-003[r]) 7-41 

7-17 Schematic sample location map for SWMU Aggregate E 7-49 
7-18 Decision logic for the sampling and analysis of SWMU Aggregate E 7-50 
7-19 Schematic sample location map for SWMU 35-009 (a) 7-53 
7-20 Schematic sample location map for SWMU 35-009(b) 7-54 
7-21 Schematic sample location map for SWMU 35-009(c) 7·55 
.7-22 Schematic sample location map for SWMU 35-Q09(d) 7-56 
7-23 Decision logic for the sampling and analysis of SWMU Aggregate F 7·57 
7-24 Schematic sample location map for SWMU Aggregate G 7-67 
7-25 Decision logic for the sampling and analysis of SWMU Aggregate G 7-68 
7-2& Schematic sample location map for SWMU Aggregate H 7·72 
7-27 Decision logic for the sampling and analysis of SWMU Aggregate H 7·74 
7-28 Schematic sample location map for SWMU Aggregate I 

(SWMUs 35-0030 and kJ, 35-014[d), and 35-015[b]) 7·78 
7-29 Decision logic for the sampling and analysis of SWMU Aggregate I 7-80 
7-30 Location map and grid boundary for SWMU Aggregate J 7-83 
7-31 Decision logic for the sampHng and analysis of SWMU Aggregate J 7-85 
7-32 Schematic sample location map for SWMUs 42-001 (a-c) and 42-002(a) 7-88 
7-33 Schematic sample location map for SWMU 42-002(b) 7-94 
7-34 Schematic sample location map for SWMU 42-003 7-96 
7-35 Schematic sample location map for SWMU Aggregate K (SWMU 48-001) 7-100 
7-36 Isopleth map she lYing the distribution of Sr-90 at SWMU 48-001, 

YA-4e stack ~E54 7-103 
7-':0 Isopleth map showing the distribution of Cs-137 at SWMU 48-001. 

TA-48 stack FE54 7-104 
7-38 Decision logic for the sampling and analysis of SWMU Aggregate K 7-106 
7-39 Schematic sample location map for SWMU Aggregate L 

(SWMUs 48-002[a and b)) 7-109 
7-40 Decision logic for the sampling and analysis of SWMU Aggregate L 7-111 
7-41 Schematic sampling map for SWMU Aggregate M 7-114 
7-42 Decision logic for the sampling and analysis of SWMU Aggregate M 7-116 
7-43 SchematiC sampling map for SWMU Aggregate N 7·120 
7-44 Decision logic for the sampling and analysis of SWMU Aggregate N 7-122 
7-45 Schematic sample location map for SWMU Aggregate a 7-126 
7-46 Decision logic for the sampling and analysis of SWMU Aggregate a 7·128 
7-47 Schematic sampling map for SWMU Aggregate P 7-133 
7-48 Decision logic for the sampling and analysis of SWMU Aggregate P 7·135 
1-1 au 1129 RFI Schedule 1·2 
1-2 Basic Organization for au 1129 RFI Operations 1-8 
.'-1 au 112~ OAPjP !i-3 
V-1 Opportunities mandated by regulation for public participation during 

the corrective action process V-2 
V-2 Opportunities for public participation during the au 1129 RFI V-3 
C-1 au 1129 Soils C-1 
C-2 Activities of Aqueous Strontium Species 

-'. 
C-8 

RFI Worlc Plan for OU 1129 xiii May 1992 



UST OF FIGURES (concluded) 

Log Molalities of Total Strontium C-9  
Log Molalities of Total Strontium C-10  
Log Molalities of Total Strontium C-11  
Saturation indices for celestite and strontianite C-12  

UST OF TABLES 

ES-1 Summary of Projected Schedule for the OU 1129 Remedial Investigation Process ES-6  

3-10 TA-5 Radioactive Contamination SUrvey Measurements, April 1988 3-22  

3..~7 Opeic:ticn31 Fie!g8SeS al i A 3S ~-es 


ES-2 Summary of Estimated Budget for the OU 1129 Remedial Investigation Process ES-7  
1-1 Current listing of Operable Unit 1129 SWMUs as of 1990 1-3  
1-2 Recommended Changes to 1990 SWMU Ust for OU 1129 RCRA 1-6  
1-3 RFI Guidance from HSWA Module VIII of the Laboratory's RCRA Operating Permit 1-11  
3-1 Description of Structures at TA-4 3-4  
3-2 TA-4SWMUs 3-6  
3-3 TA-4 Structures Addressed During LASCP 3-9  
3-4 TA-4 Radioactive Contamination Survey Measurements, April 1988 3·10  
3-5 Description of Structures at TA·5 3-14  
3-6 TA·5SWMUs 3-15  
3-7 Soil Contamination Beneath Former Buildings (SWMU No. 5·006) 3-17  
3-8 TA·5 Structures Addressed During LASCP 3-19  
3-9 Radioactivity Detected at TA-5 Structures in 1985 3-20  

3-11 Description of Strudures at TA-35 3·24  
3-12 TA-35SWMUs 3-37  
3-13 Structures at TA-35 Wastewater Treatment Plant 3-41  
3-14 Container Storage Areas 3-44  
3-15 Septic Systems at TA-35 3-48  
3-16 Sanitary-Waste Treatment System 3-49  

3-18 Drains and Outfalls at T A.a5 3-56  
3-19 Potential Release Sites at TA-35 3-62  
3-20 Radioactivity in Ten Site Canyon Sediments 3-64  
3-21 Radioactivity in Ten Site Canyon Sediments 3-66  
3-22 Wastewater Treated at the TA-35 Treatment Facility (1955-1963) 3-68  
3-23 Airborne Releases of Radionuclides from TA-35-2.  

1967 through 1969 and 1971 3-71  
3-24 Atmospheric Releases of Radionuclides from TA-35. 1974 Through 1988 3-71  
3-25 Uranium Concentration in TA-35 Peaches 3-73  
3-26 Tritiated Water Content of TA-35 Peaches 3-73  
3-27 90Sr Content of TA·35 Peaches 3-74  
3-28 Plutonium Content of TA-35 Peaches 3-74  
3-29 Description of Strudures at TA-42 3-79  
3-30 Description of Strudures at TA-48 3-89  
3-31 TA-48SWMUs 3-93  
3-32 Total Discharge of Airborne Radioactivity at TA-48 for 1967 Through 1970 3-94  
:;"33 Ai:- Emissions of Aad:onuc!ides at T.t.-48 for 1971 3-95  
3-34 Atmospheric Releases of Radionuclides from TA-48,1974 Through 1988 3-95  
3-35 Sumps and Tanks at TA-48 3-99  
3-36 Radioactive Waste Lines at TA-48 3-100  
3-37 Outfalls at TA-48 3-101  
3-38 Description of Structures at TA-52 3-11Q --. 

May 1992 xiv RFI Worlc Plan for au 1129 



LIST OF TABLES (continued) 

3-. TA-52SWMUs 3·112  
3-40 LlHTREX Equipment 3·113  
H1 Septic Systems at TA·52 3·115  
3-42 Description of Structures at TA·55 3-121  
3-43 TA-55SWMUs 3-124  
3-44 TA-55 Outfalls 3-129  
3-45 Atmospheric Releases of Radlonuclides from TA-55,1978 Through 1988 3-130  
3-46 Description of Structures at TA-63 3-133  
H7 Description of Structures at TA-66 3-137  
4-1 Conceptual Model Primary Contaminant Sources 4-8  
5-1 Tenn Definitions 5-4  
5-2 Criteria Used for a Recommendation of NFA at Decision Point 1 5-6  
5-3 Instrumentation and Methods for Proposed Analytical Levels 5-19  
5-4 Summary of Analytical Methods for the Analysis of Samples Collected at OU 1129 5-20  
6-1 SWMUs Recommended for NFA at Decision Point 1 6-5  
7-1 Listing of HSWA Module and Non-HSWA Module Phase I SAPs for OLl1129 7-3  
7-2 Phase I Sampling Summary for OU 1129 SWMLI Aggregate C 7-32  
7-3 Phase I Sampling Summary for OU 1129 SWMU Aggregate D  

[SWMU Nos. 35-D03(a,b,c.n)] 7-42  
7-4 Phase I Sampling Summary for OU 1129 SWMU Aggregate D  

(SWMU Nos. 35-oo3[d,l.q)) 7-43  
7-5 Phase I Sampling SummaryforOU 1129 SWMU Aggregate D  

[SWMU Nos. 35-OO3(e,f.g,m. and 0)] 7-45  
7-6 Phase I Sampling Summary for OU 1129 SWMU Aggregate D  

[SWMU Nos. 35-oo3(Misc.)] 7-46  
7-7 Phase I Sampling Summary for OU 1129 SWMU Aggregate D  

[SWMU No. 35-003(r)] 7-47  
7-8 Phase I Sampling Summary for OU 1129 SWMU Aggregate E  

(SWMLI No. 35-008) 7-51  
7-1' PhaGe , S;mpli'1g SUmr.lt,rI1or OU 11 ~ SWMl! "~~egete F  

(SWM U Nos. 35-009[a-d]) 7-61  
7-10 Phase I Sampling Summary for OU 1129 SWMU Aggregate G  

(SWMU Nos. 35-010[a.b. and c]) 7-69  
7-11 Phase I Sampling Summary for OU 1129 SWMU Aggregate H  

(SWMU Nos. 35-o14[a and b]) 7-75  
7-12 Phase I Sampling Summary for OU 1129 SWMU Aggregate I  

(SWMU Nos. 35-003[j and k] and 35-015[b]) 7-81  
7-13 Phase I Sampling Summary for OU 1129 SWMU Aggregate J  

(SWMU Nos. 35-001[a,b. and c]. 42-002[a and b], and 42-003) 7-89  
7-14 Total Discharge of Airbome Radioactivity at TA-48 for 1967 Through 1970 7-101  
7-15 Air Emissions of Radionuclides at TA-48 for 1971 7-101  
7-16 Phase I Sampling Summary for OU 1129 SWMU Aggregate K  

(SWMU No. 48-001) 7-107  
7-17 Phase I Sampling Summary for OU 1129 SWMU Aggregate L  

(SWMU Nos. 48-oo2[a and b)) 7-112  
7-18 Phase I Sampling Summary for OU 1129 SWMU Aggregate M  

(SWMU N~. 48-J03~ 7-117  
7-19 Phase I Sampling Summary for OU 1129 SWMU Aggregate N  

(SWMU No. 48-005) 7·124  
7-20 Phase I Sampling Summary for OU 1129 SWMU Aggregate 0  

(SWMU Nos. 52-002[a] and 52-oo3[a]) 7-130  
7-21 Phase I Sampling Summary for OU 1129 SWMU ~regate P  

(SWMU No. 63-002[a]) 7-137  

RFI Work Plan for au 1129 May 1992 



UST OF TABLES (concluded) 

1-1 Projected Budget for OU 1129 Corredive Action Process 1-4  
1-2 Cost Estimate for OU 1129 Phase I Sampling Effort 1-6  
A-1 Summary of Archival Release Information for SWMUs Requiring Sampling A-1  
B-1 Environmental Restoration Standard Operating Procedures (SOPs)  

Applicable to the OU 1129 Sampling and Analysis Program 8-1  
B-2 Locations of SWMU or SWMU Aggregate SAPs in the OU 1129 RFI Work Plan B-2  
B-3 Summary of Level III Safl1)le Handling Requirements for OU 1129 B-9  
B-4 Summary of Field ac Sample Requirements 8-20  

-'. 

May 1992 ](vi RFI Work Plan forOU 1129 



AA 
ACAP 
ACGHI 
AIHA 
AIRDOS 
AJ 
AL 
ALAP 
ALARA 
AOC 
AP 
APR 
AR 
ARAR 
asl 
ASME 
ASTM 
ATAC 

BRET 

C 
CAR 
CEARP 
CEC 
CERCLA 
CFR 
CGI 
CHI 

C! 
CLS Division 
clmlg 
CMI 
CMS 
COC 
COCIRFA 
COE 
CPR 
CRP 
CRZ 
CWM 

0&0 
dB 
DL 
dlmll 
DNA?L 
DOE 
DoD 
DOO 

EID 

ACRONYMS AND ABBREVIATIONS 

atomic absorption 
as low as practicable 
American Congress of Govemmentallndustrial Hygienists 
American Industrial Hygiene Association 
computer code 
amber jug 
DOE-Albuquerque Operations Office 
as low as practicable 
as low as reasonably achievable 
area of concem 
administrative procedure 
air-purifying respirator 
administrative requirement 
applicable or relevant and appropriate requirement 
above sea level 
American Society of Mechanical Engineers 
American Society for Testing and Materials 
Advanced Technology Assessment Center 

Biological Resource Evaluation Team 

Celsius 
Corrective Action Requirement 
Comprehensive Environmental Assessment and Response Program 
cation exchange capacity 
Comprehensive Environmental Response, Compensation. and Liability Act 
Code of Federal Regulations 
combustible gas indicator 
chemical hazards index 
com!dence ir.:eNi:1; 
the Chemical and Laser Sciences Division 
counts per minute per gram 
corrective measures implementation 
corrective measures study 
contaminant of concem 
chain of custody/request for analysis 
US Corps of Engineers 
cardiopulmonary resuscitation 
Community Relations Plan 
contamination reduction zone 
clear wide mouth 

decontamination and decommissioning 
decibels 
detection limit 
disintegrations per minute per liter 
C:ens~ oonaquet)us pha::)e liquid 
Department Of Energy 
Department of Defense 
data quality objective 

(New Mexico) Environmentallmproveme~t Division 
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EM 

EM-8 
EM-9 
EM-13 
ENG-S 
EP 
EPA 
ER 
ERIA 
ERPG 
ESG 
ES&H 

F 
FlO 
'FIDLER 
FIMAD 
FR 
FTl 
FY 

GC 
G.C. 
GeLi 
GFCI 
CGI 
gpd 
gph 
gpm 
GW 

HE 
HEPA 
HF 
HM-3 
H&S 
HS Division 
HS-1 
HS-2 
HS-3 
HS-S 
HSE Division 
HSE-1 
HSE-3 
HSE-S 
HSE-7 
HSE-8 
PoSE·9 
HSP 
H&SPL 
HSWA 

Office of Environmental Restoration and Waste Management 
or Environmental Management 
the Environmental Protection Group 
the Health and Environmental Chemistry Group 
the Environmental Restoration Group 
the Field Operations Group 
extraction or engineering procedure 
US Environmental Protection Agency 
Environmental Restoration 
ER Program (Program) Interim Action 
Emergency Response Planning Guideline 
Environmental Surveillance Group 
environment, safety, and health 

Fahrenheit 
flame ionization detector 

Facility for Information Management, Analysis, and Display 
Federal Register 
Field Task Leader 
fiscal year 

gas chromatography 
Garratt-Callahan 
germanium lithium 
ground fault circuit interrupter 
combustible gas indicator 
gallons per day 
gallons per hour 
gallons per minute 
glass voa vial 

high explosive 
high-efficiency particulate air 
hydrofluoric acid 
Micro R meter 
health and safety 
the Health and Safety Division 
the Radiation Protection Group 
the Occupational Medicine Group 
the Safety and Risk Assessment Group 
the Industrial Hygiene Group 
the Health, Safety. and Environment Division 
the Radiation Protection Group 
the Safety & Risk Assessment Group 
the Industrial Hygiene Group 
the Waste Management Group 
the Environmental Protection Group 
the Health & Environmental Chemistry Gro:JP 
Health and Safety Plan 
Health and Safety Project Leader 
Hazardous and Solid Waste Amendments 

ICAP inductively coupled plasma atomic emission spectroscopy 
ICPES inductively coupled plasma emission spectroscopy 
ICPMS inductively coupled plasma mass spectroscopy 
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IDLH 
INC Division 
INC-7 
INC-11 
IP 
IWP 

JCI 

KD 
KrF 

LA 
LAAO 
Laboratory 
LAMPF 
LANL 
LAPRE 
LAMPRE 
LASCP 
LASL 
LASSP 
LEL 
LET 
LNAPL 

MDA 
MOL 
MEGAS 
MEK 
WlFF 
MIBK 
mph 
MOS 
mR 
mrem 
MSDS 
MSHA 
MST Division 

N Division 
NaK 
NC 
NCRP 
NCSC 
NEPA 
NESHAP 
NFA 
NIOSH 
NMED 
NMEID 
NOD 
NPDES 
NQA 

Immediately Dangerous to Life and Health 
the Isotope and Nuclear Chemistry Division 
the Isotope Geochemistry Group 
the Nuclear and Radiochemistry Group . 
ionization potential 
Installation Work Plan 

the Radiochemistry Group 
Johnson Controls World Services Inc. 

distribution coefficient 
krypton fluoride 

Laboratory of Anthropology 
Los Alamos Area Office 
Los Alamos National Laboratory 
Clinton P. Anderson Meson Physics Facility 
Los Alamos National Laboratory 
Los Alamos Power Reactor Experiment 
Los Alamos Molten Plutonium Reactor Experiment 
Los Alamos Site Characterization Program 
Los Alamos Scientific Laboratory (LANL before 1979) 
Los Alamos Summer Student Program 
lower exposure limit 
linear energy transfer 
light nonaqueous phase liquid 

Material Disposal Area 
method detection limit 
Multiple Energy Gamma Assay Spectrometer 
methyl ethyl ketone 
mixed fis:;!:m pruo!Jco 
methyl isobutyl ketone 
miles per hour 
mixed oxide semiconductor 
milliroentgens 
millirems 
Material Safety Data Sheet 
Mine Safety and Health Administration 
the Materials Science and Technology Division 

the Nuclear Technology and Engineering Division 
sodium potaSSium eutectic 
nuclear chemistry 
National Committee on Radiation Protection 
Nuclear Criticality Safety Committee 
National Environmental Policy Act 
National Emission Standards for Hazardous Pollutants 
nc imthe~ ectior. 
National Institute for Occupational Safety and Health 
New Mexico Environment Department 
New Mexico Environmental Improvement Division 
Notice of Deficiency 
National Pollutant Discharge Elimination ~ystem 
Nuclear Quality Assurance . 
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NRC 

OSHA 
OU 
OUPL 
OVA 

PCGEMS 
P Division 
PAC-7 
PARCC 

PAISI 
PCB 
PEL 
PHREEOE 
PID 
PL 
PM 
PMP 
ppb 
PPE  
ppm  
POL  
PVC  

o Division 
Q-6 
OA 
OAMS 
OAP 
OAPjP 
QAJQC 
QC 
OP 
OPP 
OPPL 

R 
RCRA 
REL 
RfD 
RFI 
RIIFS 
RLW 
RMP 
RPF 

SAP 
SCBA 
SCEP 
SCF 
SESOIL-84 
SHPO 
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Nuclear Regulatory Commission  
or National Research Council  

Occupational Safety and Health Administration 
Operable Unit 
Operable Unit Project Leader 
organic vapor analyzer 

Personal Computer Graphical Exposure Modeling System 
the Physics Division 
air proportional probe 
precision, accuracy, representativeness. completeness, and comparability 

preliminary assessment/site investigation 
polychlorinated biphenyl 
permissible (or published) exposure limit 
computer code 
photoionization detector 
Project Leader 
Project Manager 
Project Management Plan 
parts per billion 
personal protection equipment 
parts per million 
practical quantitation limit 
polyvinyl chloride 

the Energy Division 
the Safety Assessment Group 
quality assurance 
Quality Assurance Management Staff 
QualitY As:t.!r",:1C£ Plan 
Quality Assurance Project Plan 
quality assurance/quality control 
quality control 
quality procedure 
Quality Program Plan 
Quality Program Project Leader 

retardation factor 
Resource Conservation and Recovery Act 
recommended exposure limit 
reference dose 
RCRA Facility Investigation 
remedial investigationlfeasibility study 
radioactive liquid waste 
Records Management Plan 
Records Processing Facility 

Sampling and AnalysiS Plan 
self-contained breathing apparatus 
Site Characterization Enhancement Program 
Sample Control Facility 
unsaturated zone model 
State Historic Preservation Officer 
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Chapter 1 Introduction 

1.0 INTRODUCTION 

This doaJment is a Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) Work Plan for characterizing the nature and extent of potential 
contamination associated with hazaraous and radioactive waste sites within Oper
able Unit (OU) 1129 at Los Alamos National Laboratory (the Laboratory). This Work 
Plan partially satisfies the regulatory requirements of the Hazardous and Solid 
Waste Amendments (HSWA) Module VIII of the Laboratory's RCRA operating 
permit. The State of New Mexico issued the Laboratory's RCRA Hazardous Waste 
Facility Permit(NM089001 0515),whichbecame effective February 19,1990(NME10 
1989,0595). The US Environmental Protection Agency (EPA) then issued HSWA 
Module VIII ,whichbecame effective May 23, 1990 (EPA 1990,0306).The University 
of Califomia (UC) and the US Department of Energy (DOE) Los Alamos Area Office 
are submitting this Work Plan to EPA in partial fulillment of the Laboratory's RCRA 
Hazardous Waste Facility Permit and HSWA Module VIII. 

1.1 Overview of the Environmental Restoration Program 

DOE created the Office of Environmental Restoration and Waste Management (EM) 
to implement its policy of ensuring that past. present, and future DOE operations do 
not threaten human or environmental health and safety. The Environmental 
Restoration (ER) Program within EM is responsible for assessing. cleaning uP. 
decontaminating. and decommissioning sites at former and present DOE facilities. 
The Laboratory is operated for DOE by UC and is subject to the DOE ER Program. 

The Laboratory's RCRAoperating permit set forth requirements that the ER Program 
at the Laboratory implements. Chapter 3 of the Installation Work Plan (IWP) for 
Environmpntal Rest'r2th:m deSo~ribes t~e ER Program at the Laboratnry (LAN!. 
1Y91 • 0553). The Laboratory's ER Program is pattemed after the RCRA corrective 
action guidance published by EPA (EPA 1988. 0594) and is guided by specific 
corrective action requirements prescribed in the HSWA Module. The ER Program 
is also designed to integrate other requirements from acts and organizations that 
may be considered technically appropriate, induding the Comprehensive Environ
mental Response, Compensation, and Liability Act (CERCLA). the Toxic Substance 
Control Act. the National Environmental Policy Act (NEPA), the State of New Mexico 
Environment Department (NMED), and statutes and DOE orders as detailed in the 
(IWP). 

The HSWA Module requires the Laboratory to prepare a work plan to describe the 
Laboratory-wide procedures for accomplishing RFllcorrective measures study 
work. The Laboratory satisfied this requirement by submitting an IWP to EPA on 
November 19,1990 (LANL 1990,0144). The IWP, which is updated annually, was 
prepared in accordance with HSWA Module VIII and with EPA Proposed Subpart S 
of Title 40. Code of Federal Regulations. Part 264 (EPA 1990, 0432). Proposed 
Subpart S, dated July 1990, will, when promulgated. implement the cleanup program 
mandated in Section 3004(u) 0: RC PA. The IWP, a b!ueprint for (.Orduct of the ER 
Program at the Laboratory, lists all of the solid waste management units (SWMUs) 
identified at the Laboratory as of November 1990 and aggregates them into 23 OUs. 
The IWPalso presents a facilities description and acomprehensive description of the 
Laboratory's ER Program, as well as a site-wide Project Management Plan, Quality 
Project Plan, Health and Safety Program Plan, Records Management Program Plan, 
and Community Relations Program Plan. In addition, a proposal to integrate ACAA 
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closure and corrective action and a strategy for the conduct of interim remedial 
measures are included in the IWP. Genera' information about the Laboratory and 
its ER Program and information common to each OU are also provided In the IWP. 
Therefore, Individual OU work plans may reference this material, which eliminates 
redundancy and streamlines the doaJments. 

1.2 Hazardous and Solid Waste Amendments Requirements 

The Laboratory's HSWA Module requires that the Laboratory submit RFI Work Plans 
to EPA and NMED by May 22. 1992. The RFI forOU 1129contains 10% (63 of 603) 
of the SWMUs listed in Table A of the HSWA Module. Twenty-three of the OU 1129 
Table A SWMUs are also identified in Table B of the HSWA permit as being priority 
SWMUs. The tables in the HSWA Module are based on the SWMU report prepared 
by the Laboratory in 1988 (Intemational Technology Corporation 1988. 0329). 
Sampling and analysis plans (Chapter 7.0) have been developed for all Table A 
SWMUs that are not identified as candidates for no further action (NFA) (Table 1-2 
and Chapter 6.0). 

After Laboratory personnel further researched and investigated the T As, their effort 
culminated in a revised SWMU report submitted to EPA in November 1990 (LANL 
1990,0145). In that report, some SWMUs were added, cormined, or renumbered. 
The 1990 SWMU report lists 190 SWMUs for OU 1129. including 176 SWMU 
subunits and 14 areas of concem (AOCs). In the context of this Work Plan, the 
ge~eral use of the term SWMU will refer to SWMUs and their subunits, as defined 
in tile Laboratory's 1990 SWMU report (LANL 1990, 0145). The general use of the 
term AOC will referto areas of environmental concem that do not meet the definition 
of a SWMU. The term AOC is explained to avoid confusing the term AOC as used 
in this Wor.< ?Ian v!ith :he CERCLA tel'''" :or e:e3 cf comaminat:cn. The tachnic:al 
approach used in investigating both SWMUs or AOCs will be the same. Table 1-1 
presents a list of SWMUs included in the 1988 SWMU report, SWMUs included in 
Tables Aand Bof Module VIII, new SWMU numbers (asof 1990), SWMUs and AOCs 
added to the 1990 SWMU report, a complete list of 1990 SWMUs and AOCs, and 
a brief description of each SWMU. 

Section 3.5 of the IWP states that each OU work plan may propose a HSWA Module 
Class III permit modification to adjust the SWMUs listed in Table A of the HSWA 
Module. Such adjustments may be made to remove SWMUs determined to need no 
further investigation and to add new SWMUs to the revised SWMU report. A list of 
recommended changes to the 1990 SWMU list for OU 1129 are given in Table 1-2. 
SWMUs recommended for NFA are described further in Chapter 6.0. 

1.3 Description of OU 1129 and Its SWMUs 

OU 1129 is comprised of nine Techllica: Areas (TAs) at the Laboratory: fnrmerTA
4; TA-5: TA-35; formerTA-42: TA-48: TA-S2: TA-55; TA-63; and TA-66. This OU is 
located in Los Alamos County in north-central New Mexico (Figures 1-1). The entire 
OU is within the boundaries of the Laboratory, and all OU 1129 land is under DOE 
control. DOE previously used or currently uses all TAs in OU 1129 for Laboratory 
operations. A variety of SVv,,-"U !"Jpes is iouna in (..i!j 1~29. including firing sites, 
disposal arer::;, ~~~.Clground and underground storage tanks, septic systems, 
outfa!!~, waste lines, lagoons, oil spills, container storage areas, waste oil and 
wastewater treatment facilities, and radioactive liquid waste spills. Detailed 
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- - - 55-002(b) 55-002(b' RadoacM Was.. Con..... Storage Area 
55-003 - - - 55-003 ConI8DnenI Ar_ 
55-00" - - - 55-004 Evaporalor 
55-005 - - - 55-005 Filtration Unit 
55-006 - - - 55-006 Glasa Breaker 
55-007 - - - 55-007 Thennll Treatment Unill 
55-008 - - - 55-008 Sum,. and Tanks 

55-009
00 - - - - 2 USTs (Deliated In 1989) 

55-010 - 56-009 - 55-009 Monitoring Sump 
55-xxx - 55-010 - 55-010 Solvent Spills 

- - - 55-01 t(a..' 55-011(••) 0rainI and OJlfana 
- - - 55-012 55-012 Inactive Haza'dous Waste Container Storage Area 
- - - ~5-013(a-b) 55-013(.b) Ac:Iive Hazardoul Waste Container Sloeage Areas 
- - - C-55-001 C-55-001 MEKISolvenl Spil 

Iechnica/ 61:1113 
- 63-OOtl~ 63-00H') 13-OO1fa-bl SePlic SVlteml52-OO2(k) 

Nt.:I.: n. - .ymbal ....1hal1hI CGk.Im hMdlnlll nat ~. 

'Inlernatlonal Technology COI'pOfllUan (1888. 0329).  
bt-ISWA Mod... VIII 01'111 LIIIbcntory'. Hawdoua W ... P.rmI (NM0890010615) (EPA 1980. 0306).  
cAreu c:I Concam are lilted In At:Jptndic C oIlNI.. (1980. 0145).  

·TabIe Bpriority SWMU.'rom HSWA Mc:dlM VllloIlhI LabafakNy" H.ualdoua Wasle Penn. (NM0890010615) (EPA 1980.03(6). 
"SWUU dellsled in 1989; UST ..... 1JIIIId lot product 1I0000ge. 
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Chapter 1 Introduction 

IABLEl-2  

RECOMMENDED CHANGES TO 1990 SWMU UST FOR OU 1129  

Proposed New SWMU. SWMU. Recommended for 
No Further Action 

48-011 
55-002(c) 
63..(l()2 

5.Q03 

35-001 
35-002 
35-003(1) 
35-004(c-f, k-l, n) 
35-OO5(a-b) 
35-006 
35-007 
35-011(a-d) 
35-012(a-b) 
35-013(a-d} 
35-014(83) 

C-35-005 
C-35-006 
C-35-008 
42-004 
C-42-OO1 
48-004(a-d) 
48-006 
48..()()8 

Proeosed Cha!!(l" to SWMU Numbers 

52-003 to 52-003 (a-b) 52-001 (a-d) 
35-014 (e) to 35-014 (81.&,2.8:J) 52..(l()2(b-g) 
35-014(g) to 35-014 (g,.g2.\b)· 52 -oo3(b) 

52-004 
55-001 
55..(l()2( a-b) 
55.Q03 

55-004 
ss-oos 
ss..m 
55-007 
55-008 
55-009 
55-012 
SS-013(a-b) 
C-S5-001 

"See Chapter 3.0 for subscript explanation. 
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Introduction  Chapter 1 

descriptions of past and present waste management activities at these SWMUs are 
provided In Chapter 3.0. 

Figure 1-2 shows the location of the current and former TAs that comprise OU 1129. 
Some general infonnation on the location and background of these T As is as follows: 

•  Former TA-4, which is located within the current boundaries of 
TA-52 and TA-63, was used as a firing site. The site was 
abandoned In the late 1940s and decontaminated and decom
missioned In 1985. 

•  TA-5, which Is located east offonnerT A-4, was used asa firing 
site. The site was abandoned in 1959 and decontaminated 
and decommissioned In 1985. 

•  TA-35. which is also known as Ten Site and located on a finger 
mesa between Mortandad and Ten Site canyons, is currently 
used for safeguard studies, laser research and development. 
andother experimental research. During the 1950s and 1960s, 
operations at Ten Site included source preparation, radionu
clide experimentation, and nuclear fission reactor develop
ment. 

•  Former TA-42, which is located within the current boundary of 
TA-55, contained an incinerator for volume reduction of Iow
level waste. All structures were decontaminated, decommis
sioned, and removed from T A-42 in 1978. 

•  TA-48, whict'! is ~IS') kntYWn as tng J'lactiochem!stry Site and 
located west of TA-55 , is currently used for chemical and 
radiochemical analyses, radioactive waste disposal research. 
and radioisotope production for nuclear medicine. 

•  TA-52, which is located within the central portion of former T A
4, is used by the Safety Assessment, Safety Code Develop
ment. and Reactor Design and Analysis Groups. The Ultra
High-Temperature Reactor Experiment was operated at TA
52 from 1965 until 1968. It was decontaminated. decommis
sioned, and removed in 1990. 

•  TA-55, which was established in 1973 and is located on Pecos 
Drive just north of Pajarito Road and west of TA-35. is primarily 
used for the fabrication of plutonium metal components, pluto
nium processing, and transuranic materials research. 

•  TA-63. which is located west of TA-52. consists of office 
builuings a'1(f treilers used by the Laboratory's En~;nee~ng 
Field Operations Group, ENG-5, and by Johnson Controls 
World Services Inc., the maintenance contractor for the Labo
ratory. 

•  T A-66, which was established in 1989 and is located southeast 
of Pajarito Road and TA-63, houses the Advanced Technology 
Assessment Center for the Department of Defense. 

May 1992  1-8 RFI Work Plan for OU 1129 
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Introduction Chapter 1 

Each of these TAs is described in greater detail in Chapter 3.0, which includes 
physical descriptions, historical ovelViews, waste management activities, and a 
summary Of regulatory activities. 

1.4 Organization of this Work Plan 

The HSWA Module established the general scope for the installation-wide and OU
specific RFI work plans. The HSWA Module outlines five summary tasks to be 
addressed in the OU-specific RFI work plan. Table 1-3 summarizes these five tasks 
and lists the ER Program equivalents for each task. The following text discusses the 
tasks applicable to this Work Plan and identifies the chapters of this Work Plan that 
correspond to the tasks: 

RFI Task I, Description of Current CondHlons. This task 
consists of a presentation of facility background information 
and a discussion of the nature and extent of contamination. 

Chapter2.0 presents information on the environmental setting 
of OU 1129 and includes discussions of topography, climatol
ogy, geology, hydrology, and biological resources. 

Chapter 3.0 provides a description of each of the T As in the 
OU, including site location and physical description, historical 
ovelView and description of SWMUs and waste management 
activities, and a summary of regulatory activities for the TAs. 

Chapter 4.0 discusses the potential for contamination to the 
el"..j~nmE:nt at Ou J123, mlg.ation pattr'/ays :;r.d irar:spvri: 
mechaniSms, and potential public health and environmental 
impacts. 

RFI Task II, RFI Work Plan. This task requires plans for data 
collection quality assurance, data management, health and 
safety. and community relations. These plans. along with a 
project management plan. are presented in Annexes I through 
V of this Work Plan. 

Chapter 5.0 includes a discussion on the overall technical 
approach, data quality objectives, and the decision process to 
be implemented during the OU 1129field investigation. Chap
ter 5.0 also provides field and analytical data quality require
ments. 

RFI Task III, Facility Investigation. The requirements of this 
task include further characterization of the environmental 
sdttiflg. cnarac!~rjza:ion of sources and contaminants. and 
identification of potential receptors. Chapter 4.0 presents 
existing information on potential receptors. 

Chapter 6.0 presents the rationale for the recommendation of 
NFA for SWMUs listed in Table 1-2. Documentation is pre
sented to form the baSis for the NFA decision. 

May 1992 1-10 RFI Work Plan for OU 1129 
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Introduction Chapter 1 

Chapter 7.0 presents sampling and analysis plans (SAPs) for 
SWMUs listed on the HSWA Module that are recommended 
for further investigation. Table 7-1 summarizes the SWMU 
aggregates. The SAPs address the facility Investigation re
quirements and are the general field plans by which all field 
investigations are implemented. 

RFI Task IV, Investigative Analysis. This task contains 
subtasks of data analysis and protection standards; the IWP 
addresses these considerations. 

RFI Task V, Reports. Task V requirements include prelimi
nary, work plan, progress, draft, and final reports. Work plans 
are provided on an installation-wide (the IWP) and OU-specific 
basis, as well as for specific ER Program activitieS. Monthly 
progress reports forthe entire ER Program will be submitted as 
described in the IWP, as will draft and final RFI reports. 

A proposed and an alternative work plan outline are presented in Tables 3-2 and 3
3, respectively, in the IWP (LANL 1991. 0553). Although the OU 1129 Work Plan 
does not adhere strictly to that outline, it does include all required work plan 
elements. The HSWA Module requires that the IWP presents an OU RFI outline for 
approval by the Administrative Authority; however. the IWP reserved the option to 
modify the outline as necessary for individual activities. This Work Plan exercises 
that option to consolidate common elements and improve the organization. 
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Chapter 2 t.'nVlronmenrat ~emng 

2.0 ENVIRONMENTAL SEmNG 

2.1 Environmental Overview 

2.1.1 Topography 

Los Alamos National Laboratory (the Laboratory) and the asSOCiated residential 
areas of Los Alamos and White Rock are located in Los Alamos County. north
central New Mexico. approximately 60 mi north-northeast of Albuquerque and 25 mi 
northwest of Santa Fe (Figure 1-1). The Laboratory and adjacent communities 
occupy 43 mi2 on the Pajarito Plateau, which is a series of finger-like mesas 
separated by deep east.west oriented canyons (Figure 2-1). Mesa tops range in 
elevation from about 7,800 ft on the westem flank of the Jemez Mountains to about 
6,200 ft at their eastern termination above the Rio Grande Valley. 

Operable Unit (aU) 1129 is situated along Pajarito Road near the center of the 
northem half of the Laboratory (Figure 1-2). au 1129 consists of nine Technical 
Areas (TAs), TAs-5, -35, -48, -52. -55, -63, and -66, and two former TAs, TAs-4 and 
-42. Attachment I is a fold-out map that shows the location of the au 1129 TAs and 
associatedHSWAModole solidwaste managernentunits (SWMUs) (EPA1990,0306). 
au 1129 is located on Mortandad Mesa. which is bounded by Mortandad Canyon 
on the north and Two Mile and Pajarito canyons on the south. The total land area 
of au 1129 is 2.1 mi2. Mesa top elevations range from 7,360 ft at the westem 
boundary of au 1129 to 6,800 ft at the eastem edge of the mesa. Canyon bottom 
elevations within au 1129 range from 7,200 ft to 6,800 ft. 

2.1.2 Land Use and Demographics 

The land the Laboratory bounds is managed by the Santa Fe National Forest, 
Bandelier National Monument, the General Services Administration, and Los 
Alamos, Sandoval, and Santa Fe Counties, as well as by land owned by the San 
Ildefonso Pueblo and private owners (Figure 2-2). The Department of Energy (DOE) 
owns all of the land that au 1129 is on, and the future land use of au 1129 is 
anticipated to be for Laboratory operations. 

Laboratory land in au 1129 is used for building sites, experimental areas, waste 
disposal locations, roads, and utility rights-of-way. Access to TAs -48, -55, and-66 
is controlled by a manned guard gate, while TAs-4, -5, -42, and -63 are accessible 
to the public. Some buildings within TAs -35 and -52 are fenced and gated; however, 
the major portions of these TAs are accessible to the public. 

Los Alamos County has an estimated population of approximately 19,300 people in 
the two residential and related commercial areas of Los Alamos and White Rock. 
Population estimates for 1989 placed about 208,000 people within a 50-mi radius of 
Los AlalTlcs (En\'ironmentai Protect.;cm Group 1990, 0497). 

2.1.3 Climate 

Los Alamos has a semiarid, temperate mountain climate. Bowen (1990, 0033) has 
compiled and interpreted climatological data for the area. Annual precipitation 

RFJ Work Plan for OU 1129 2-1 May 1992 
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Environmental Setting 

averages 18 in., of which approximately 40% occurs in July and August during 
summer thundershowers (Figure 2-3). Winter snow accumulations average about 
51 in. Summertemperatures range from 500 Fahrenheit (F) to 900 F, while those of 
winter range from 15°F to 500 F. 

The complex surface terrain In the area contributes to wind conditions that vary with 
time of day and location. Predominant winds are southerly to northwesterly over 
much of the OU (Figure 2-4). No tornadoes have been reported. but strong dust 
devils (up to 75 miles per hour (mph]) and spring wind gusts (exceeding 60 mph) 
OCQJr. The irregular terrain promotes strong daytime dispersion, but nighttime clear 
skies and light winds result in strong. shallow surface inversions that retard 
dispersion. 

2.2 Geology, Geochemistry, and Geophysics 

The effects of regional and local geology. geochemistry, and geophysics on the site 
conditions at OU 1129 are the focus of this subsection. OU 1129 Is located on the 
Pajarito Plateau along the eastern flanks of the Jemez Mountains. The upper 
portions of the plateau are composed of Bandelier Tuff volcanic rocks that erupted 
from the Jemez volcanic field (Smith and Bailey 1966. 0377). 

2.2.1 Geology 

2.2.1.1 Tectonic Setting 

The Rio Grande rift, extending from central Colorado to southern New Mexico, 
dominates the tectonic setting of the Los Alamos area. The Espanola basin is one 
of several Late Tertiary basins associated with the rift (Chapin 1979. 0597) (Figure 
2-1). n.6 rifWrst elJc~,edat>Proxirna!£Iy~ t.::'I3C r.lijlion years ago. It i~eh:m..ctert:ad 
by crustal extenSion as displayed in most normal fault geometry. In northern New 
Mexico. the rift is bounded on the west by the Sierra Nacimientos and on the east by 
the Sangre de Cristo range of the southern Rocky Mountains (Figure 2·1). Manley 
{1979, 0341~\ o:msiden.. the Pajarito P'?teau and its underlying rocks PS a geologic 
faawre of Inc Espt.rola or,sln segrr.e,.:!lf the r..~ Gr,nde ilf-. 

The Espanola basin is separated from the San Luis basin to the north by the Embudo 
fault zone and from the Albuquerque-Belen basin to the south by the La Bajada fault . 
zone. The Jemez lineament is an alignment of Miocene to Ouaternary volcanic 
centers stretching from western Arizona to southeastern Colorado through the 
Espanola basin (Mayo 1958. 0603). The Jemez volcanic field. including the Valles 
caldera. is the largest volcanic center along this lineament. Aldrich (1986, 0554) 
describes the Jemez lineament as being controlled by the various fault zones 
trending across the basin. The Cerros del Rio volcanic field. just east of the Pajarito 
Plateau, is a peripheral part of the Jemez field (Smith et al. 1970. 0606) (Figure 
2-1). 

2.2.1.2 Volcanism 

Volcanism began in the Pajarito Plateau region about 16.5 to 14 million years agp 
as small volume basalticextrusions. These earlierbasaltic volcanics are interbedde 
and Interfingered with the sedimentary rocks of the Espanola basin (Dethier and 
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Manley 1985. 0249; Gardner et at 1986. 0310; New Mexico Bureau of Mines and 
Mineral Resources 1990. 0557). The major volcanic feature, the Jemez volcanic 
field. originated with eruptions of mostly andesitic domes and flows that occurred 
about 10 to 7 million years ago. These flows were followed by predominantly dacitic 
extrusions. about 6 to 2.5 million years ago, which compose the Sierra de los Valles 
immediately west of Los Alamos (Figure 2-5). The andesitic and dacitic extrusions, 
which compose 360 mi3, are the source of the volcaniclastic aprons of the Cochiti 
and Puye formations, which spread eastward into the Espaflola baSin. The Cerros 
del Rio basaltic lava flows and scoria cones, which erupted 4 to 2 million years ago, 
interfinger with the volcaniclastic deposits and fluvial and basin-fill sediments. all 
underlying the Pajamo Plateau. 

With the formation of the Toledo and Valles calderas 1.5 and 1.13 million years ago. 
respectively, about 144 J11i3 of rhyolitic ash flow tuff (Bandelier Tuff) was deposited 
within and on the flanks ofthe Jemez Mountains (Smith and Bailey 1968, 0605; Doell 
et at 1968,0599; Spell et at 1990,0607). These ash flows represent the largest 
eruptive events in northem New Mexico. Because the Pajamo Plateau is composed 
primarily of BandelierTuffdeposits from 260to 1,050ftthick, this isthedominant rock 
unit at OU 1129. The most recent volcanism. which occurred approximately 1.05 to 
0.13 million years ago, includes intracaldera eruptions of rhyolitic pumice, lava 
domes, and flows. 

2.2.1.3 PaJarho Plateau Stratigraphy 

The Bandelier Tuff of Pleistocene age immediately underlies the mesa surfaces 
within OU 1129. The tuff is exposed in a few places on the mesa surlace and is 
almost completely exposed along the canyon walls. Beneath the Bandelier Tuff, a 
sequence of interstratified sedimentary and volcanic rocks of Miocene to Pleis
tocene age occurs. This sequence. which has been penetrated by water supply 
wells, also crops out on the margins of the Pajarito Plateau. Along the canyon walls 
wrtnir, OU , 1 ~ sne baicw the BClnd~Ii;,uT:.Jtf are OUlcrO..,lS c! rl~cn~ !o ~lebtoct::1d 
andesite and latite volcanic rocks of the Tschicoma Formation, basaltic rocks of the 
Cerros del RiO volcanic field. and sedimentary rocks of the Puye Formation. as well 
as Pliocene sedimentary rocks of the Totavi Formation (Figure 2-5). The four 
youngest lithologic units are discussed briefly in the following text. A more extensive 
discussiOn of all of the geologic units can be found in the IWP (LANL 1991, 0553). 

2.2.1.3.1 Bandelier Tuff 

The Bandelier Tuff is the primary stratigraphic unit of OU 1129. It is subdivided into 
lower and upper units, the lower Otowi Member (1.5 million years old) and the upper 
Tshirege Member (1.13 million years Old). These subunits have distindive, 3- to 36
ft-thick basal pumice and ash falls called the Guaje and Tsankawi pumice beds, 
respectively (Bailey et at 1969,0019; Self et at 1986, 0375). The Otowi Member 
is a crystal-rich rhyolite tuff. It is generally nonwelded and vitric throughout. and 
bears more lithic fragments than does the Tshirege Member. The Tshirege Member 
is a cry&t3i-rich, nonwaldE:;d to modAra!ely welded rhycJ:ife tuff containing phenoc
rysts of sanidine and quartz, Lithic fragments are subordinate ("'2%). Under Sigma 
Mesa, approximately 1 mi west of OU 1129, the Otowi Member is 430 ft thick and the 
Tshirege Member is 269 ft thick. The adual thicknesses of these two members 
beneath OU 1129 has not been determined. Vaniman and Wohletz (1990,0541) 
developed a stratigraphy for the Tshirege Member (Figure 2-6) on the basis of the 
physical charaderistics of this high-silica, crystal-rich tuff after observing that it is 
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chemically and mineralogically homogeneous in the vicinity of au 1129. This 
stratigraphy Includes four principal units from bottom to top: (1) white, pink, and gray 
nonwelded vitric tuff, approximately 55 to 160 ft thick, which Is easily eroded: (2) 
nonwelded to densely welded brown- and salmon-colored tuff, approximately 1 00 to 
180ft thick, which is resistant to erosion; (3) nonwelded brown to moderately welded 
white tuff, approximately 65 to 180 ft thick, which has variable erodibility with vapor
phase alteration; and (4) strongly indurated nonwelded to moderately welded white 
tuff, less than 100 ft thick, which shows vapor-phase alteration (Baltz et at 1963. 
0024: Crowe et al. 1978, 0041). 

2.2.1.3.2 Puye Formation 

The underlying Puye Formation is a volcanogenic alluvial fan that spreads eastward 
from the Tschicoma volcanic center of the Polvadera Group. Smith et al. (1970. 
0606) mapped and Turbeville et al. (1989, 0221) studied the formation, which was 
deposited between 3.5 and 1.9 million years ago. The formations areal extent covers 
an area of 77 mj2. the formation is 600 ftthick beneath Sigma Mesa and is intersected 
by aU deep water wells in the northem Pajarito Plateau area (Dransfield and Gardner 
1985.0082). The Puye Formation consists predominantly of conglomerates in a 
volcanic sand matrix and subordinate finer grained sediments. It is interbedded with 
Tschicoma dacite/andesite flows and Cerros del Rio basalt flows. 

2.2.1.3.3 Totavl FormaUon 

The Totavi Formation (formerly the Totavl Lentil) is a coarse, poorly consolidated 
conglomerate defined as the basal unit of the Puye Formation (Griggs and Hem 
1964,0313). The lithology of the Totavi Formation (cobbles within an arkosic matrix), 
however, suggests that it is moreclosely related to the Chamita Formation described 
in the following text. The Totavi Formation is 65 ft thick beneath Sigma Mesa and, 
Cllthou,11 iis exact age i:; unk.lloiNn, nW.lS pl"lbably depof.ittd bstweer. 3.5 to 2.5 
million years ago (Turbeville et al. 1989,0221). 

2.2.1.3.4 Santa Fe Group 

In the vicinity of the Pajamo Plateau, the Santa Fe Group consists of the Tesuque 
and overlying Chamita FormatiOns (Galusha and Blick 1971. 0108; Manley 1979, 
0349; Cavazza 1989, 0242). The rocks of the Santa Fe Group are predominantly 
arkosic, fluvial sandstone, siltstone, and conglomerate with subordinate aeolian, 
ash, and lacustrine beds. The Tesuque Formation, which is about 21 to 7 million 
years old, is made up primarily of Miocene and early Pliocene terrestrial conglom
erates, sandstones, mudstone volcanic tuffs, and intercalated basalts. The Chamita 
Formation, which is 4.5 to 6 million years old. is similar to the Tesuque Formation in 
composition and is Interfingered with it (MacFadden 19n, 0690). Basaltic flows and 
flow breccias are commonly interfingered with Santa Fe Group deposits, especially 
on the east side of the Pajamo Plateau. Dacitic to endesitic flows of the Polvadera 
Gr\lup are interbedded on the v;o~1 sida of the !=Iateau. 

2.2.1.4 Pajarlto Plateau Structure 

The Pajamo Plateau dips gently several degrees to the east and northeast. Most o. 
the stratigraphic units that compose the plateau reflect this gentle regional dip. The 
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plateau is cut by six fault zones of the Pajarito fault system, which includes the  
Pajarito. Guaje. and Rendija canyon faults. The six fault zones show Quaternary  
movement (Dransfield and Gardner 1985.0082; Wachs et al. 1988. 0502). Gardner  
and House (1987. 0110) compiled and Krier (1990. 04-0235) reinterpreted the  
structural contours for the Pajarito Plateau. The revised structural contours reveal  
three major lithologies interfingering beneath the Laboratory. The interfingering  
lithologies are cut by a series of down-to-the-west faults.  

Numerous microstructures characterize the Bandelier Tuff (Vaniman and Wohletz 
1990,0541). These include micrograbens up to 25 ft across and 75 ft long with 
vertical displacements up to 10ft. Joint sets in the tuff sometimes form zigzag 
fracture patterns along which greater erosion is evident. Fractures are a conspicu
ous feature of the BandelierTuff. trending in northwestand northeast sets with nearly 
vertical individual fractures. 5 to 10ftapart. Earlierstudies by Baltz et at (1963. 0024) 
and Dames & Moore (1972, 0044) called these fractures "joints· because no 
appreciable movement is noted along them. These fractures are typical features of 
welded tuff and are generally attributed to contraction of the tuff upon cooling. 

In a later study made in the vicinity of OU 1129. Vaniman and Wohletz (1990. 0541) 
reported that the linear density and average width of these fractures increase in the 
immediate vicinity of the Rendija Canyon and Guaje Mountain fault splays of the 
Pajamo fault system. Average fracture openings are about 1.0 cm. and observed 
vertical displacements along these fractures are also about 1.0 cm. which is 
evidence of fault movement. Cumulative surface deformation calculated over the 
Rendija Canyon fault zone along Pajarito Road is about 8.2 ft horizontal and 8.6 ft 
vertical. dispersed over 900 horizontal ft. Surface deformation on the Guaje 
Mountain fault zone along East Jemez Road is calculated to be 5.8 ft horizontal and 
6.1 ft vertical. spread out over 1,600 horizontal ft. This would indicate that tectonic 
movement has caused 6 to 9 ft of vertical displacement of the fractures over 
distances of 900 and 1,600 ft across the Rendija Canyon and Guaje Mountain faults, 
respectively. Inflections in mesa-top and canyon-bottom topographic gradients 
support the fra.ctura :Tt6ClSL!rcrr.£nts (i-=::JlIre 2-7~. 

2.2.2 Geochemistry 

The Otowi Memberranges in 5102 content from 75.8 to 77.9wt %, while the Tshirege 
Member ranges from 72 to 77 wt %. Crowe et a!. (1978. 0041) and Kuentz (1986. 
0602) presented trace element data that show uranium concentrations ranging from 
4 to 18 parts per million (ppm). lead concentrations ranging from 6 to 49 ppm, and 
mercury concentrations at less than 5 ppm. The Tshlrege Member of the Bandelier 
Tuff is the primary subunit of concern at OU 1129. Mineral content of this member 
increases stratigraphically upward from 5% to 35% of the volume (Smith and Bailey 
1966. 0377). Xenoliths occupy a volume of up to 25% in some parts of this subunit. 
while the remaining volume is mostly unaltered glass. No data exist for the volume 
contribution by microcrystalline alteration (e.g.• clays. zeolites. and vapor-phase 
minerals) for the Tshirege Member. 

2.2.3 GeophYSiCS 

Geophysical characterization of the Pajarito Plateau includes some rock character
ization and seismic studies. Although systematic bulk densities of the Bandelier Tuff 
have not been performed, nonwelded rocks range in density from 1.0 to 1.7 gmlcm3 
(Heiken 1979, 0600) and up to 2.4 gmlcm3 for densely welded tuff. Gardner and 
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House (1987, 0110) determined seismic P-wave velocities ranging from 2,500 ft per  
second for vapor-phase-altered tuff of the Tshirege Memberto 15,000 ft per second  
for some densely welded Bandelier Tuff. Gravity surveys (Budding 1978, 0596;  
Williams 1979, 0608; Cordell 1978. 0598; Cordell 1979. 0604) show a prominent  
gravity low in the Pajarito Plateau area with Inflection points in gravity profiles near  
projected faults. Seismic reflection surveys (Bridwell et al. 1979, 0646) through  
Mortandad Canyon did not show consistent shallow reflectors that might represent  
the base of the Bandelier Tuff; however, the data did Indicate bedrock offset that  
suggests that the Rendija Canyon and Guaje Mountain faults extend through OU  
1129.  

2.2.4 Soils 

Soils onthe Pajarito Plateau, as mapped and described by Nyhan et at (1978. 0161), 
are derived from the Bandelier Tuff and are poorly developed under a semiarid 
climate: Mesa top soils in the vicinity of OU 1129 are mainly shallow, well-drained 
sandy Ioamsof the Hackroyseries. The surface layer is a brownsandy loam, or loam 
about 4 in. thick, while the subsoil is a reddish-brown day, gravelly clay, or clay loam 
about 8 in. thick. These SOils are classified as AHisols and have an effective rooting 
depth of about 8 to 20 in. Intermixed with the Hackroy soils on mesa tops are small 
areas of deeper Ioams of the Nyjack series, which are texturally similar to Hackroy 
soils but are distinguished by thicknesses of 20 to 40 in. and by the common 
presence ofpumice fragments in the lowerzones. Other soils of the Pajarito Plateau 
and pertinent to OU 1129 are the Toeal series soils and the Cuervo series soils. The 
Toeal series soils range in thickness from 0 to 14 in. The composition of these soils 
ranges from a fine sandy loamto aclay at depth. The Cuervo series soils are gravelly 
or coarse sandy soils ranging in thickness from 0to 28 in. (Nyhan et al. 1978, 0161). 
Soil thicknesses may be reduced in T As that have undergone scarification or 
landscaping for construction or decommissioning purposes. 

HaciuQj sel!es seilS ar& typk;ally prss~nt atTAs·4, -35. ar.d -5~. Nyj&Cr~ :t:arip-s soils 
are common throughout the grounds of T As -5, -63, and -66. Toeal series soils are 
predominant at TA-42, and Cuervo series soils and present at TAs-48 and ·55 
(Nyhan et al. 1978, 0161). 

The slopes between mesa tops and canyon bottoms are mostly mapped as steep 
rock outcrops consisting of about 90% bedrock and patches ofshallow. undeveloped 
soils. The south-facing canyon walls are steep and have little or no soil material or 
vegetation. North-facing walls have areas of very shallow, dark soils. 

2.3 Hydrology 

2.3.1 Surface Water Hydrology 

Surface water drains across the Pajarito Plateau and OU 1129 eastward from the 
Jemez Mountains t~ the Rio Gmnde, nnd Ct')n\i..'!uu~ south to the Co:hiti Rer-;ervc,ir 
through the Rio Grande Valley. Los Alamos area surface water occurs primarily as 
intermittent streams in all the major canyons that border or transect OU 1129 (i.e., 
Mortandad, Pajarito, Two Mile, and Ten Site canyons, and Canada del Buey) (Figure 
2-8). Springs on the flanks of the Jemez Mountains supply base flow into the upper 
reaches of some canyons, but the amount is insufficient to maintain surface flow. 
Run-off from heavy thunderstorms and spring snowmelt is the sole source of sunace 
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water within the boundaries of au 1129. Effluent from an Industrial waste treatment 
plant and cooling-tower water are released to Mortandad Canyon. just north of au 
1129, at rates sufficient to maintain flow for about 1 mi downstream from the point 
of discharge (Environmental Protection Group 1990, 0497). Stream loss caused 
from infiltration into underlying alluvium and evapotranspiration typically prevents 
surface flow in these canyons from discharging across the eastem boundary of au 
1129. During periods of excessive storm run-off or snowmelt, surface flow may reach 
the Rio Grande (Abaele et al. 1981, 0009). Some drainages within or surrounding 
OU 1129 either contain solid waste management units (SWMUs) or may receive 
surface run-off from SWMUs located within the OU. 

2.3.2 Hydrology of the Vadose Zone 

OU 1129 overlies approximately 950 ft of unsaturated volcanic tuff. sediments. and 
basalt of the Bandelier Tuff. the Puye Formation. and the Cerros del Rio basalt. 
Numerous investigations characterizing the hydrology of the upper 100ft of 
Bandelier Tuff have been conducted in the Los Alamos area since the 1950s (e.g •• 
Abrahams etat 1961. 0015; Weirand Purtymun 1962. 0228; Abrahams 1963.0011 ; 
Purtymun and Koopman 1965. 0201; Purtymun and Kennedy 1971.0200;Purtymun 
et at 1978. 0207; Abaela et aI. 1981. 0009; Kearl et aI. 1986.0135; Purtymun et at 
1989. 0214). The vadose zone below about 100 ft has not been adequately 
characterized. 

Modeling water and contaminant movement in the vadose zone at OU 1129 requires 
a detailed understanding of the physical. hydrogeologic. and hydrogeochemical 
proper: !es of the transport medium (the BandelierTuff). However. no vadose studies 
have been undertaken within OU 1129 that can provide adequate parameters for 
modeling. A$ a result, hydrogeologic characterizations of the Bandelier Tuff In 
adjacent areas (TA-50 and TA-54) should be considered sufficiently representative 
of OU 1129 to be discussed here. Aspects of interest include the following: 

•  Physical characteristics of the Bandelier Tufl-degree of 
welding and variability within and between pyroclastic flow 
units; influence of welding on physical and hydrogeologic 
properties; orientation, frequency. and filling of joints and 
fractures; interconnectedness of fractures; flow barriers or 
pathways at pyroclastic flow unit contacts or paleosurfaces; 

•  Hydrogeologic properties of the Bandelier Tuff-particle 
size distribution. porosity. moisture content, moisture-tension 
relationship. hysteresis. hydraulic COnductivity. intrinsic per
meability; and 

•  Hydrogeochemical properties of the Bandelier Tuff-re
tardation factor. distribution coefficient. and cation-exchange 
capacity for specific inorganic and organic contaminants. 

For water and contaminant modeling that will be done for OU 1129, detailed 
information on the physical and hydrogeologic properties of the Bandelier Tuff are 
discussed in the following sections. 
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2.3.2.1 Physical Characteristics of the Bandelier Tuff 

Aseries of ash flows and ash falls described as nonwelded, moderately welded. and 
welded tuffs formed the BandelierTuff. The unitsare gradational. both vertically and 
horizontally. Individual ash flows, or a series of flows that have cooled as a single 
unit. may show agreater degree of welding near the center than near the upper and 
lower contacts. Horizontal variation in welding occurs with the greatest degree of 
welding westward toward the ash source (Purtymun 1975, 0194). 

The US Geological Survey and the University of Califomia performed injectiontests 
to determine the hydrologic characteristics of the unsaturated Bandelier Tuff at TA
50 (TA.sO is surrounded by OU 1129). The test results, described in Section 
2.6.3.3.2. Injection Well Studies. of the IWP (LANL 1991, 0553). led the authors to 
conclude that the hydrologic characteristics of the unsaturated tuff can cause 
retention or arrest the movement of water-soluble contaminants. 

Physicalcharacleristicsofthe tuff that affectfluid flow result primarilyfromthedegree 
of welding and jointing. The degree of welding, which varies markedly within and 
between tuff units, influencesthe nature and variability of hydrologic characteristics. 
Welding results in increased density, decreased porosity, and decreased hydraulic 
conductivity (Purtymun and Koopman 1965,0201). Joints, formed by the cooling of 
the ash flows, typically divide the tuff into irregular blocks. The major joint sets are 
vertical or near-vertical with dips greater than 70 degrees, and joint frequency 
increases with degree of welding. Joint apertures range from closed to several 
centimeters open. The joints are commonly filled with caliche nearthe surface and 
grading downward to clay. and the joints may be open at depths greater than 30 ft 
(Purtymun et al. 1978. 0207; Abeele et al. 1981. 0009). Filled fractures strongly 
inhibit moisture movement. Open fractures are effective barriers to liquid-phase 
unsaturated flow but provide preferential flOW paths for vapor transport under 
unsaturated conditions or for rapid water movement under saturated or r.ear
saturated \iOooitl;,rl$ (Aoeale et ai. ~ gs1. OG09~. Roo~s hc:VfJ bean found in jo;nt: to 
depths Of at least 30 ft (Abeele et al. 1981. 0009). which suggests that joints may be 
important infihration pathways. 

2.3.2.2 Hydrogeologic Properties and Conditions of the Bandelier Tuff 

Most investigations of the hydrogeologic properties of the Bandelier Tuff have been 
conducted on crushed ordisturbed tuff samples. and applying these values to in situ 
tuff is uncertain. 

Panicle Size Distribution. Size of the particles In the tuff has a direct effect on the 
movement of water because particle arrangement and packing determine porosity 
and pore size. 

Porosity. Porosity measurements by Abrahams (1963. 0011) range from 20010 to 
60% by vol;.sme. cenarall" ctdcreaeing with ir:creasii-;g degree of we;dj~. Measure
ments by Hurley et al. (1985. 06(1) yielded slightly higher values. from approxi
mately 39% to 74%. Extreme changes in porosity over a short vertical distance have 
been observed (Abrahams 1963. 0011). 

Moisture Content. A number of hydrauliC properties of the vadose zone vary with 
changing moisture content. A very low volumetric moisture content typically 
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characterizes the tuff. Vadose zone characterization studies at TA-54, located just  
east of au 1129, indicated that typical volumetric moisture contents were 24'.4 to 4%,  
with localized Intervals ranging from 10% to 28% (International Technology Corpo 
ration 1987, 0327). Studies by Abrahams (1963, 0011) showed that moisture  
content varied between disturbed and undisturbed soils andthat, generally, moisture  
content decreased with depth. Tuff samples taken from just below the surface had  
volumetric moisture contents ranging from lessthan 1 % in samples from undisturbed  
areas, to about 26% In samples from disturbed areas. At sites with high near-surface  
moisture contents, the volumetric moisture content decreased rapidly with depth to  
less than 5% (Abrahams 1963, 0011). The TA-54 studies also indicated varying  
depths of water infiltration and relatively high moisture contents associated with  
certain fractures and with a moderately welded zone In the lower portion of the  
Tshirege Member.  

Moisture Characteristic Curves. The relationship between moisture content and 
soil-water potential has been obtained from rock cores at TA-54 by Hurley et a!. 
(1985, 0601). These data indicate extremely high residual moisture contents 
ranging up to 80%. and a low air-entry pressure head. Purtymun and Stoker (1987, 
0204) indicated that, at TA-49. specific retention (residual moisture content) ranged 
from 11% to 27%. 

Hysteresis. The relationships between capillary pressure and moisture content, 
and capillary pressure and hydraulic conductivity are hysteretic; that is, the relation
ship depends on whether the soils are wetting or drying. Abrahams (1963, 0011) 
presented moisture-tension data that show significant hysteretic effects. This 
indicates that a temporal history of wetting and drying will be required to predict 
pressure heads and hydraulic conductivities from moisture content values for the 
Bandelier Tuff. 

Unsaturated Hydraulic Conductivity. Hydraulic conductivity is the parameter that 
descx6s tt.e ratfJ Of flOw ~f & fiuid thrcugh il JJCmus medil.tm. La!J.Jralory 
measurements of unsaturated hydraulic conductivities on rock-core samples of 
Bandelier Tuff from TA-54, Material Disposal Areas (MoAs) G and L. ranged from 
3X10-9 to 1.6x10-7 cmls at 25% to 61% volumetric water content (International 
Technology Corporation 1987,0327). When calculated from moisture retention 
data, unsaturated conductivity was approximately 10-8 cm/s. determined at 20% to 
40% moisture content. In many parts of au 1129, field moisture conditions and 
unsaturated hydraulic conductivity may be even lower than these values. 

Intrtnslc Penneability. Intrinsic permeability is the parameter that describes the 
conductive properties of a porous medium, independent of the fluid moving through 
it. This parameter is required to estimate the magnitude of fluid movement through 
the tuff. On the basis of air permeability tests conducted at TA-54. MoAs·G and -L, 
International Technology Corporation (1987, 0327) reported average values on the 
order of 10-8 crn2. The test results also indicated an order-of-magnltude decrease 
in intrinsic permeability with depth in the Tshlrege Memberof the BandelierTuff. This 
permeabi!ity range is con!;istent with typical permeability values for an unconsoli
dat.ed Silty sand. 

Sorption. The ion-exchange capacity of alluvium and tuff allows for significant 
retention of radionuclides. Polzer and Essington (1984, 0178) reported an ion
exchange capacity for strontium, cesium, and cobalt of 3.3 tJ,eqIg (0.33 meql100 g). 
Christenson and Thomas (1962. 0039) reported that ion-exchange capacities for 

RFI Work Plan for OU 1129 2-17 May 1992 

http:medil.tm


Environmental Setting 

plutonium range from 0.5 to 3 meql100 g for the Tshirege Member of the Bandelier 
Tuff. Purtymun and Stoker (1987,0204) reported values of 0.7 to 2.8 rneql100 g; 
however, actinide sorption may be decreased by complexation with cit rates and 
fluorides. 

2.3.3 Hydrology of the Saturated Zone 

Groundwateroccurs under saturated conditions in three water-bearing zones in the 
Los Alamos area: (1) shallow stream-connected alluvium in canyons; (2) perched 
water undertying the alluvium; and (3) the main aquifer of the Los Alamos area. 
Discussions of the alluvial, perched, and main aquifers In the Los Alamos area are 
presented in Sections 2.6.4, Geohydrology of Canyon Surface Waters and Alluvial 
Aquifers; 2.6.5, Perched Water: and 2.6.6, Hydrology of the Main Aquifer: respec
tively. of the IWP (LANL 1991, 0553). 

Alluvial aquifers are found only in the canyons that dissect the Pajarito Plateau and 
will be addressed in more detail in the RFI Work Plan for OU 1049. Perched water 
occurs in limited areas beneath the Pajarito Plateau in the midreach of Pueblo 
Canyon and neartheconfluence of Pueblo and Los Alamos canyons. Perchedwater 
is not known to exist beneath OU 1129. The main aquifer is approximately 950 ft 
below the surface of OU 1129 and no known hydrologic connection between the 
main aquifer and OU 1129 exists. Figure 2-9 shows the generalized potentiometric 
surface and direction of groundwater flow for the main aquifer. 

2.3A Characteristics of Mortandad Mesa 

OU 1129 is located on Mortandad Mesa. The characteristics of this mesa are similar 
to those of Mesita del Buey. just east of OU 1129. Approximately 700 ft of Bandelier 
Tuff covered by a clay-like soil underties Mortandad Mesa. The main aquifer is at a 
aepth (\f ...early 950!t. During .:'Irii&i~ of tYlO ~ul=~1y weite alollg Pajarito hOD'" n4:t:li 

OU 1129, perched water was not encountered in either borehole (Devaurs and 
Purtymun 1985, 0049). 

On Mesitadel Buey, 5horizontal boreholes, ranging from 239 to 302 ft in length,were 
drilled beneath the waste pits at TA-54. The boreholes were installed at a depth of 
about 39 to 46 ft below the mesa top. Abundant joints were encountered during 
drilling. These joints may allow infiltration of surface water (Baltz et al. 1963, 0024). 
Major joints were either vertical or dipping at angles greater than 70 degrees. The 
joints were filled or coated with calcite; a few were open with light weathering of the 
joint face. Joints open at depth were filled with clay from beneath the thin soil on the 
mesa top; 19% were open with slight weathering, 72% were filled or plated with 
brown clay, and 9% were filled or plated with caliche. Within the horizontal cores, 
joint frequencies ranged from 1.2 to 3.3 per meter. 

2.4 Biological Resources 

During 19f field surveys were conducted by the Biological Resource Evaluations 
Team (BAr;.;not the :: nvironmental Protection Group (EM-8) for OU 1129, TAs -4, 
-5, -35, -42, -48, -52, -55, -63, and -66 site characterization. Site characterization 
during the OU 1129 RFI requires surface and subsurface sampling within the TA(s). 
This section briefly summarizes the results of the biological field surveys for OU 
1129. Further information conceming these surveys is contained in the report, 
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-Biological Assessment for Environmental Restoration Program, Operable Unit 
1129 (Durham 1992, 04-0247)." The biological assessment report contains specifiC 
information on survey methodology, results and mitigation measures, and informa
tion that may aid in defining ecological pathways and vegetation restoration. 

2.4.1 Laws 

Biological field surveyswere conducted forcompliance with the Federal Endangered 
Species Act of 1973; New Mexico's Wildlife Conservation Act; New Mexico Endan
gered Plant Species Act; Executive Order 11990, -Protection of Wetlands;" execu
tive Order 11988, -Roodplain Management;-1 0Code of Federal Regulations 1022, 
"Compliance with FloodplanlWetlands Environmental Review Requirements;- and 
DOE Order 5400.1, "General Environmental Protection Program,

2.4.2 Methodology· 

The purpose of the field surveys was three-fold. The first was to determine the 
presence or absence of any critical habitat within the au boundaries. A critical 
habitat refers to a habitat required by any state or federal sensitive, threatened, or 
endangered plant or animal species. 

Second, the surveyswere to identifythe presence orabsence of any sensitive areas. 
Sensitive areas Include flood plains and wetlands that may be present within 
locations to be sarf1)led. Field teams noted their extent and general characteristics 
during the surveys. 

The third purpose was to provide additional plant and wildlife data about the habitat 
types within the au. This information provides further base-line information about 
the site's biological components and presampling conditions, which are needed for 
tiite cnaractenzalioil. ~·JEPA docum6nta,ic,r! am c!eterr.liuci1ion of & calego:ical 
exclusion for the sampling plan for site characterizaiton also require base-line data. 

Group EM-8 maintains ahabitat requirementsdata base, called TES. Thisdatabase 
is for all state and federally listed sensitive, threatened, or endangered plant and 
animal species known to occur within the Laboratory'S boundaries and surrounding 
areas. 

The BRET conducted habitat evaluation surveys (Level 2). The field crews used 
transect and Daubenmire plots to collect data for these Level 2 surveys. The 
techniques (designed to collect percent cover, density. and frequency data) as
sessed the understory and overstory components of the plant community. 

BRET corf1)ared the field survey results to the habitat requirements for the species 
of concern, which were identified in adata base search. If habitat types did not meet 
the habitat requirements, then the team considered the site cleared for impact on 
state and federally listed species. If habitat types met the habitat reqUirements, then 
a team cullducted sf)et::if:c (Lavel 3) SUFV9yn for the species of C'.cncem. Thes$ are 
species-specific surveys done by pre-established survey protocols (standard oper
ating procedures). These protocols often require certain meteorological orseasonal 
conditions. 

The report, -Biological Assessment for Environmental Restoration Program, Oper
able Unit 1129,· summarizes data bases containing historical information and 
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biological reports of any previous surveys within the area to provide background 
Information about the site (Dunham 1992, 04-0247). The summary provides 
Inventory information that may be used in future ecological risk assessments and 
pathway analysis. 

The relatively undisturbed areas of OU 1129 contain historic and prehistoric fields 
and archeological sites. The terrain in OU 1129 is varied with predominantly mesa 
tops and steep canyon slopes in Mortandad and Ten Site canyons. BRET did Level 
2 surveys within the OU on the mesatop in three different locations within the pinon
juniper woodland. Within Ten Site Canyon, the team did habitat evaluations of the 
north canyon rim, north canyon wall, and the canyon bottom. 

Major disturbances are mostly confined to the west end of OU 1129. These 
disturbancesincludebuildings, roads, and surfaceand subsurface utilities. Mortandad 
Canyon receives Laboratory effluent discharges. 

2.4.3 Species Identified 

The mesa top portions of the OU are within a pinon-juniper woodland with an . 
understory of blue grama. A mixed conifer forest characterizes the north-facing 
slopes with an open Ponderosa pine forest in the canyon bottom. Data base 
searches indicated that the species of concern for OU 1129 are: . 

•  Peregrine falcon (Falco Peregrinus-federally endangered); 

•  Bald eagle (Hal;aeetus leuccephalus-federally endangered); 

•  Common black hawk (Buteogallus anthracinus-state endan 
gered);  

•  Mississ!::>Pi kite (/ctinia mississip;:Jiensis· state endangered); 

•  Broad-billed hummingbird (Cynanthus latirostris-state endan 
gered);  

•  Willow flycatcher (Empidonax trailii-state endangered and  
federal candidate):  

•  Spotted bat (Euderma maculatum-state endangered); 

•  Meadow jumping mouse (Zapus hudsonius-state endangered  
and federal candidate);  

•  Say's pond snail (Lymnaea capters-state endangered); 

•  Wright's fishhook cactus (Mammillaria wrightii-state endan 
gered);  

•  Santa Fe cholla (Opuntla viridif/ors-state endangetttd); and 

•  Grama grass cactus (Pediocsctus papyracanthus-state en 
dangered and federal candidate);  

RFI We-ric Pldn for OU 1129  May 1992 



Environmental Setting 

•  Sessile-flowered false carrot (Aletes sessiliflorus- state sensi
tive); 

•  Threadleaf horsebrush (Tetradymia filffolia-state sensitive); 

•  Plank's catchfly (Silene plankii-state endangered and federal 
candidate) ; 

•  Santa Fe milkvetch (Astragalus feensis-state sensitive): 

•  Mathew'swooly milkvetch (Astragalus mollissilTlls- state sen
sitive); 

•  Cyanic milk-vetch (Astragalus cyaneus-state sensitive); 

•  Tufted sand verbena (Arbroma bigelovii-state sensitive and 
federal candidate); 

•  Pagosa phlox (Phlox caryophylla-state sensitive). 

2.4.4 Results and Mitigation 

2.4.4.1 Threatened and Endangered Species 

The resuits of the field habitat evaluation suggests that the habitat elements needed 
for sensitive and endangered species are not present. Therefore, the species listed 
in Section 2.4.3. Species Identified, are not likely to appear in the project area. 
Sunace sampling of OU 1129 will not cause any adverse impacts to any known 
critical habitat or sensitive species. 

2.4.4.2 Wetlands/Floodplains 

In OU 1129. teams verified all wetlands and floodplains within the survey area. 
National Wetland InventoryMapswere field checked, and wetlands. floodplains. and 
riparian area characteristics were noted using criteria outlined in the Federal Manual 
for Delineating Jyrisdictional Wetlands (Federal Interagency Comminee for Wetland 
Delineation 1989. 0631). BRET did not delineate wetland boundaries during these 
surveys. These boundaries are valid for only two years and are best determines by 
teams just before sampling. This ensures that the work will not oca.wr within areas 
meeting wetland criteria. Additionally. field surveys suggested that no floodplain or 
wetland concems exist within OU 1129 that must be addressed during sampling. 
Sunace sampling of OU 1129 will not cause any adverse impacts to any known 
critical habitat or sensitive areas. 

2.4.5 Best ~anar:eme~t Practice, 

Impacts to nonsensitive plant species should be avoided when possible. Off-road 
driving is especially harmful to plants and soil crust. Vehicular travel should be 
restricted to existing roads whenever possible. If off-road travel is required. Group 
EM-8 must be contacted to monitor the activity. Revegetation may be required at 
some sites. A list of native plants suitable for revegetation for OU 1129 is contained 
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in the report "Biological Assessment for Environmental Restoration Program, 
Operable Unit 1129" (Dunham 1992, 04-0247). 

2.5 Cultural Resources 

As required by the National Historic Preservation Act of 1966 (as amended), a 
cultural resource survey is being conducted at OU 1129. The methods and 
techniques used for this survey conform to those specified in the SecretalY of the 
Interior's Standards and Guidelines for Archeology and Historic preservation . 

.."..=  At present, one archaeological site in OU 1129 is known to be eligible for inclusion 
on the National Register of Historic Places under Criterion D. This is referenced as 
the Laboratory of Anthropology (LA) site number LA-4601. 

Because of suspected contamination of LA 4601, environmental restoration (ER) 
sampling within this site is requested. The attributes of this site that make it eligible 
for inclusion on the National Register will not be affeded by any ER sampling 
activities proposed at OU 1129. However, these samples will be limited to shovel dug 
augers or 8-ln. drill-core samples. An archaeologist will monitor sample collection. 
A report, ·Environmental Restoration Program, Operable Unit 1129, Cultural Re
source Survey Report," which will document the survey area, methods, results, and 
monitoring recommendations, If any, will be transmitted to the New Mexico State 
Historic Preservation Officer (SHPO) for a concurrence in a "Determination of No 
Effect." The SHPO has informally concurred that the sampling of LA 4601 will not 
adversely affect the site. 

As specified in 36 Code of Federal Regulation 800.S(b) and following the intent of the 
American Indian Religious Freedom Act, a copy of the cultural resource survey 
report will also be sent to the Governor of San IIdefonso Pueblo, which is adjacent 
to DOE land, for comment on any possible impads to sacred and traditional places. 

All monitoring and avoidance recommendations contained in the cultural resource 
survey report must be followed by all personnel involved in ER sampling activities. 
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3.0 OPERABLE UNIT DESCRIPTION 

Operable Unit (OU) 1129, which Is comprised of Technical Areas (TAs)-4, -5, -35, 
-42, -48, -52, -55, -63, and -66, is situated on the Pajamo Plateau. OU 1129 is 
bounded by Mortandad Canyon to the north; Two Mile Canyon and Pajamo Canyon 
to the south; TA-3 to the west; and the Santa Fe County line to the east. OU 1129 
solid waste management units (SWMUs) are generally located on a finger mesa 
formed between a branch of Mortandad Canyon on the north and Two Mile Canyon 
and a branch of Pajamo Canyon on the soUth. T As-48, -52, -63, and ...e6 are located 
on Mesita del Buey, which is bounded on the north by Ten Site Canyon, a tributary 
of Mortandad Canyon, and on south by Canada del Buey. The elevation of technical 
areas in OU 1129 ranges from approximately 6,600 ft to 7,300 ft. 

OU 1129 contains within its boundaries 190 SWMUs and areas of concem (AOCs) 
as listed in the 1990 Solid Waste Management Units Report (LANL 1990, 0145). All 
of the SWMUs In OU 1129 are located on Department of Energy (OOE) property In 
the north-central portion of the Los· AJamos National Laboratory (the Laboratory) In 
Los Alamos, New Mexico. 

TwoformerTAs In OU 1129 (I.e., TA-4 and -42) are within current TA boundaries. 
Former TA-4 represents the Alpha firing site, which was officially abandoned in 1946 
and is located within the current boundarieS of TA-52 and TA-63. TA-42, which is 
located within the current boundaries of the Plutonium Processing Facility at TA-55, 
was an Incinerator facility that was shut down in 1952 because of operational 
problems. Operational history for each TA in OU 1129willbediscussed in more detail 
in this section. 

Laboratory operations in OU 1129 began as early as 1944 and, except for former 
TAs-4 and -42,.are currently ongoing. Historical and current waste management 
operations at OU 1129 have involved surface impoundments and disposal areas, 
experirn3ntal nucl6sr tiss:on rS3:oto:'S, COilla:ner f)torage al"!;90, wastewa..ei treat
ment and septic systems, aboveground and underground storage tanks, sanitary
and industrial-waste effluent lines, polychlorinated biphenyls (PCB) transformers, 
firing sites, Incineration, and chemical processing and machining of radioactive 
materials. Most ~f thf" S~'M1J3 at OU 1123 have resulted from Of'e ':Jr MOr(1 of the 
&bo~ d operatl.:-ms. 

Potential waste materials present at OU 1129, as derived from known historical 
operations at the Laboratory, include radioactive materials, heavy metals, photo
processing chemicals, water-treatment chemicals, solvents, high explosives, mis
cellaneous solid waste, waste oil, diesel fuel, PCBs, and other unspecified chemi
cals. Some SWMUs at OU 1129 have been decontaminated and decommissioned 
(e.g., abandoned. relocated, removed to designated disposal areas, or cleaned up 
to DOE residual radioactivity guidelines); most SWMUs have not yet undergone 
decontamination or cleanup activities. Decontamination and decommissioning 
(0&0) activities conducted before 1989 generally focused on the removal of 
radioactivity only. Site characterizations for nonradiological contamination have 
been conci:JcteLi at oniy a fe'll siles. Archival reieaae intorrna~ion &bout oath TA is 
discussed in the following text and summarized in Appendix A. 

The following subsections provide a discussion of site location and physical 
deSCription, historical overview and description of waste management activities, and 
a summary of regulatory activities for each of the TAs at OU 1129. 
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3.1 Description of Fonner TA-4, Alpha Site 

3.1.1 Site location and Physical.Description 

Alpha Site. a firing site, was located at the formersite ofTA-4, which was abandoned 
in the late 19405. FormerTA-4 lies within the current boundaries of TA-63 and TA
52; however. all the SWMUS designated for TA-4 are located within the boundaries 
of TA-52. The following subsections provide a detailed description of the site. 

3.1.1.1 Geographic Location a~ Local A .. DescrIption 

Former TA-4 is located on Puye Drive at an approximate latitude and longitude of 
35°51"37" N and 1060 17'15- W. The sile Is situated on a smaO finger mesa that 
extends eastward from the main Pajarito Mesa. The mesa Is bounded on the norlh 
byTen Site Canyon, which Is a tributary of Mortanc:tad Canyon. and on the south by 
Pajarito Canyon. The elevation at TA-4 ranges fR)m appR)xlmately 7,150 ft to 7,200 
ft. TA-4lies within the present boundaries of the Laboratory In Los Alamos County 
(Roy F.Weston 1989, 0487; DOE 1988,0491; LANL 1990, 0144). 

3.1.1.2 Physical Site Description 

In 1944. Alpha Site was established as a test firing site for use by the Manhattan 
PR)ject personnel (Ahlquist 1983. 04-0011 ;Montoya 1985. 04-0159; LASL 1945,04
0134; LASL 1947. 0460; DOE 1988. 0491). Construction at Alpha Sile was Initiated 
in May 1945 (LASL no date. 0402). By the end of the surrmer in 1945, strucbJres 
in the technical area included: a double magazine (TA-4-1); two magazines (T A-4
2. and TA-4-6); a IabGrato~ \;01'ttn.J roiidiag (TA-4-3): 0 nat1ery b;.tlldj~ {TA·4-4}: a 
storage building (TA-4-5); aprocessandtrimming building (TA-4-6); a guard wilding 
(T A-4-9); a water tank (TA-4-1 0):a fire tool house (TA-4-11); a siren tower (TA-4-12); 
a hutment (TA-4-13); three IQ8d blocks (TA-4-14, TA-4-15. and TA-4-16); a latrine 
(TA-4·17): and a firing pit i'TA-4"18) ':'ASL no date, 0402; lASL 1945. 04-01::4; 
L~fL 1;' ~7. 04:0). The da••".:>omane"photograp.:; la!x'rdLC'lrybu!!dirg (Th·4-7l was 
relocated fR)m TA-20 in March 1948 (LASL no ;tate. 0402). The contaminated pil 
(TA-4-19). now known as Material Disposal Area (MOA)C. which was located 
adjacent to the TA-4 lOadturnoff. was listedbriefly as anAlpha Sile structure butwas 
later redesignated as TA-O-9oo (LASL 1949. 04-0139; DOE 1988, 0491 ). MOA-C is 
now part of TA-50, which Is included under OU 1147. The approximate former 
locations of these structures are shown in Figure 3-1. Table 3-1 contains detailed 
descriptions of these Alpha Site structures. 

3.1.1.3 Ownership Profile and Land Uses 

DOE currently owns the PR)p8rty on which the former Alpha Site was located 
(Montoya 1985, 04-0159). Alpha Sile Is currently a depository for clean fill material 
and Is afso a jOgging area for Laboratory el'11lloyees (DOE 1988,0491). 
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TABLE.' 

DESCRlP110N OF STRUCTURES AT TA-4 

• TA ..... 1, Double megazlne. Construction completed In June 1945 and demolished in michJuly 1985 
(LASL no date, 0402; Scholl 1989, 0485). 

•  TA+2, ........... Construclion coft1)leted In July 1945 and removed by The lIa Co,...,any as 
salvage In December 1956 (LASL no dale, 0402). 

• TA.....:J, LabDndDry control building. Conl1ructed In July 1945 and removed byThe lia Corq»any .. 
salvage In December 1956 (LASL no date, 0402). The outfall from this building Is SWMU No... 
003(b). 

• TA~, Battery building. ConI1ructed circa July 1945 and removed by The lIa Co,...,any as salvage 
In December 1956 (LASL no dale, 0402). 

• TA-4-5, Storage building. Constructed circa July 1945 and removed by The Zia Corq»any as salvage 
In December 1856 (LASL no date, 0402; LASL 1945, ()4.O134). 

•  TA-4-&, Proceu and trimming building. Constructed In July 1945 and removed by The ZIa 
Co,...,any as saJvage in December 1956 (LASL no dale, 0402). . 

• TA ..... 7. OIIrkroom and photography IaborIItory building. Relocated to TA-4 tom TA·20 circa 
March 1948 and rem;:;ved as salvage by The Zia Con1»any In December 1956 (LASL no dale, 0402). 
The outIaIl from this building is SWMU No. 4-003(a). Potantialsoll conteminalion at this site is SWMU 
No. 4-004. 

• TA......, Magazine. Constructed circa July 1945 and removed as salvage by The lIa Company In 
December 1956 (LASL no date, 0402). 

• TA-4-8, Guard bunding. Constructed circa June 1945 and relocated to TA·16 In February or March 
1952 (LASL no date, 0402). 

• TA ..... 10, Water tMk. Constructed circa July 1945 and removed as salvage by The lie Co,...,any In 
OttoPr:'Ib~r 19!i6 (~£l"o ±I:a, Oi02). 

• TA ..... 11. Fire tool hou.lng. Constructed circa 1945, transferred .. salvage to The lia Co,...,any In 
November 1956 and sold as scrap lumbar In September 1966 (LASL no dale, 0402). 

• T4.....'2, £Intt'l tow)r. InSb.lled e;irca Julv 1 ...45 al'lr! ternoVr.1 as sa;,pi'! by The lia ':ompany in 
DeQ)(llb.ir 1305 ,:..ASL IltJ dale, 04,,;:). 

• TA ..... 13. Hutment. Constructed circa July 1945 and removed by The Zia Co,...,.,y as salvage In 
December 1956 (LASL no date, 0402). 

·TA.....14. Road block. Constructed circa July 1945 and removed to Bayo Canyon and renumbered as 
TA·lc)'57 in December 1956 (LASL no date, 0402). 

• TA ..... 15, Road block. Constructed circa July 1945 and removed as salvage by The lia Con..,any In 
December 1956 (LASL no date, 0402). 

·TA+16. Road block. Constructed circa July 1945, redesignated as TA'c)'3, ULR·3. In January 1950. 
and removed circa March 1952 (LASL no date, 0402). 

• TA ..... 18. Firing pit ConstrucJed c;irca July 1945 (LASL no date, 0402; LASL 1945, 04-0134). The 
tormar site of this stnJcture is SWMU No. 4-001. 

• TA+18. Contaminated pit Located -adjacent to the TA-4 road take-otr and redesignated as TA-o· 
900 (LASL 1949, 04·0139). Now designated as MDA-C•. 
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3.1.2 HistOrical Overview 

Alpha Site was established In 1944 to provide a test firing site for small charges  
(LASL 1947. 0460). Alpha Site was used as a firing site for implosion studies using  
the -electric- method of detonation wave determination (LASL 1947. 0461; Ahlquist  
et al. 1985.04-0019; DOE 1988.0491; Scholl 1989. 0485). The maxirTIJmcharges  
fired were 200 Ib (LASL 1947. 0460). Other doaJmented studies at Alpha SHe  
include smaller tests of the -PIn shor and -magnetic-methods of studying implosions  
and -equation of state- experiments (Ahlquist et al. 1985.04-0020; Ahlquist et at  
1985.04-0019). Groups G-3 and M-4 conducted these tests before their move to R  
Site (LASL 1947. 0461; Ahlquist et al. 1985. 04-0019).  

Alpha Site was abandoned in 1946(DOE 1988, 0491; Scholl 1989, 0485). The guard 
building (TA-4-9) was relocated to TA-16 in February or March 1952. The TA-4-16 
road block was redesignated as TA-O, ULR-3, in January 1950, and removed in 
March 1952 (LASL no date, 0402). In 1955, TA-4 structures were surveyed for 
radioactivity, and all but the dartaoom and laboratory (TA-4-7) were found to be free 
of detectable radioactive contamination. The contaminated floor in TA-4-7 was 
removed and the building subsequently released along with the other buildings for 
removal'n the near future- (H-Division 1955,0625). The Zia Company removed aU 
Alpha Site structures except TA-4-1 in December 1956 (LASL no date, 0402). TA
4-1 was the only building intact before the start of the 1985 Los Alamos Site 
Characterization Program (LASCP) (Scholl 1989, 0485). TA-4-1 was demolished in 
July 1985, and the site was leveled and contoured to the existing terrain (Montoya 
1985.04-0159). In 1988.the only evidence ofTA-4 structures was tracesofwire and 
other surface debris, Including two projectiles and pieces of shrapnel found in the 
firing pit area (TA-4-18) (Shafer circa 1989, 04-0187). 

3.1.2.1 Waste Management ActlvHles 

The use of high explosives and radioactive materials (I.e., natural and depleted 
uranium) infiring tests at Alpha Site has beendocumented(Scholl 1989, 0485). High 
explosives used included "Composition e,-2,4,6-trinitrotoluene (TNT), suaetol. and 
prlmacort.: (DOE 1988. ("1491). Terbium. a ra"e earth elAment, and terbiL'm oxide 
wefau~ed;. "cqUi: ~ic'lof s!;:.te"f;)(p£:r!r-.;;nt& 'DO:' 19S3E 04S1). 0 •.•9 mau;;ria::; t!1a: 
may have been used at the site include beryllium, photo-processing chemicals,lead 
and other heavy metals. and unspecified laboratory chemicals (Ahlquist 1983, 04
0011; LASL 1946, 04-0136; Hansen 1984, 04-0091; LANL 1990. 0145; ESG 
1984,0622; Ahlquist etal. 1985,04-0019; LANL 1988,04-0125: DOE 1988, 0491; 
Roy F. Weston, Inc. 1989,0487). 

The SWMUs In Table 3-2 were identified at TA-4 in the 1990 SWMU report (LANL 
1990, 0145). 

SWMU No. 4-001. Firing Site: The firing site, or firing pit (TA-4-18), SWMU 
Nt). 4-001, W&C oonstruC!cd in 1345 and aoandcmed in 19~6. Thf: rit was ioC9tK 
approximately 2,000 ft east of the current locatior. of the Ultra-High-Temperature 
Re~or experiment Facility (UHTREX), TA-52-1. The pit measured 10 ft by 10 ft 
and contained associated conduit and firing lines (LASL 1945, 04-0134). High 
explosives were the energy source of the firing experiments. Shot sizes ranged from 
0.5 Ib to 200 Ib of high explosives (LASL 1947, 0460). Potential contaminants from 
firing site operations include high explosives, natural and depleted uranium, lead, 
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TA.... SWMU. 

SWMUNo. DescrIption 

SWMU No. 4-001 .Firing Site 

SWMU No. 4-002 Canyonside Disposal Site 

SWMU No. 4-003(8-b) Drains and Outfall 

SWMU No. 4-004 Soil ContarninationBeneath 
Former Building 

- SWMU Nos. 4-001 and 4-002 were listed In the HSWA Moc:Ula 
VIII (EPA 1990, 0306). In IIddition to 1hasa SWMUs, one AOC, 
c-+001. has bean designated at TA-4. 

and beryllium (LANL1990. 0145; DOE 1988. 0491). Debris inthe vicinity ofthe firing 
pit included wire and shrapnel. Shot debris was periodically bulktozed to the north 
edge of the mesa bordering Mortandad Canyon. The debris bulldozed off the mesa 
composes SWMU No. 4-002. discussed in a following paragraph. FBI material used 
to level the area whenthe craters got too deep may have covered somedebris at the 
firing site (Ahlquist 1983. 04-0011; Montoya 1985. 04..0159; Ahlquist et al. 1985, 
04-0019). 

In August of 1985. duringthe LASCPcleanup effort, the pit was cleaned of all debris. 
backfUIed. and contoured. No radioactive subsurface or surface soil contamination 
wasdetectedduringthiscleanupoperation (Montoya 1985. 04-0158). The LASCP 
did no~ aooress nonradioactive oontam!113'.lon (S~oIl1989, O4&;i. 

During an ER Program radiation survey on April 25. 1988. beta-gamma activity at the 
pit area was found to be 354 cpm (background is 109 cpm) using a Geiger-Mueller 
No. 44-9 orobp ';-'oNO p",jectiles (epc" 6 ;". iT' dial'1'l8ter) pnd a piace (.f shrapnal (2 
In. by 611".) weT~ ~ourjfi i!'. tn;.) firing pit (SiltIer ciret: ~ ge~. Q.6.-fl1 (jj). ·~nlan.~r:at;:)n 

surveys of the projectiles and shrapnel detected beta-gamma contamination of 586 
cpm and 1.318 cpm. respectively (LANL 1988. 04..0126; LANL 1988.04-0127). 
Whether these materials were removed or left at the site is unknown. 

In early 1991, one surface soil samplewas collected at the TA-4 firing pit.The sample 
was screened for HE residues and analyzed for toxicity characteristiC leaching 
procedure (TCLP) metals, total beryllium,totaluranium, and RCRAtargetsemivolatile 
organic compounds (SVOCs). Gross-alpha, -beta, and -gamma activity were at 
background levels. All metals were below EPA guidelines. Total beryllium and 
uranium were detemined to be at background levels. No HE or SVOCs were 
detected (Fresquez 1991, 04-0232). 

SWMU No. 4-002. Canyonsk;ie p_sal Sfte: A canyonside disposal site, SWMU 
No. 4-002. atwhich test debris was bulldozed off the mesa,~~CO",iSl. of tile north
facing slope of Mortandad Canyon immediately north of SWMU No. 4-001 (LANL 
1990,0145) (Figure 3-1). The area of debris is small, approximately 20ft wide. The 
shot debris consisted of cables. wires, and possibly small amounts of uranium, 
beryllium, lead, aluminum. and HEs. Because the material was not covered at the 
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end of Hs active life, a possibility of natural mobilization exists (Ahlquist 1983, 04
0011; Montoya 1985, 04-0159; Ahlquist et al. 1985, 04-0019; LANL 1990, 0145). 
This site was not addressed during the 1985 LASCP (Scholl 1989, 0485). 

SWMU No, 4-0Q3(a-b1. pralns and Outfall: A photo-processing outfall, SWMU No. 
4-003(a), discharged on the south side of the darkroom and photography laboratory 
building (TA-4-7). In 1955. beta activity to a level of 2 mRlhr was detected in the 
darkroom, and portiOns of the floor were removed in an attempt to remediate 
radioactive contamination (H-Division 1955. 0625; Roy F. Weston, Inc. 1989, 0689). 
The outfall was not removed when the building was dismantled in 1956. The exact 
location of this outfall is unknown, but the former location of TA-4-7 is just east of the 
TA-52 westem fence (Roy F. Weston, Inc. 1989.0689). A 1988 survey located a 
possible outfall in the drainage area next to the west edge of the TA-52 fence (Shafer 
circa 1989, 04-0187). An approximate locatIOn is indicated in Figure 3-1. Potential 
contaminants that may have been discharged from TA-4-7 to the outfall include 
photo-processing chemicals possibly contaminated with uranium (Roy F. Weston, 
Inc. 1989, 0689). 

A drain outfall, SWMU No. 4-003(b), which was connected to the laboratory control 
building (TA-4-3), discharged to the north of TA-4-3 (Roy F. Weston, Inc. 1989, 
0689). A 6-in.-diameter vitrified clay pipe, placed in the tuft, directed the waste to an 
outfall in Mortandad Canyon 20 ft north of TA-4-3 (Scholl 1989, O485)(Figure 3-1). 
The outfall became inactive when T A-4-3 was abandoned in 1946. No radioactivity 
was detected in a 1953 survey (LANL 1990. 0145). The building was demolished and 
partially removed in 1956 (Roy F. Weston, Inc. 1989,0689). The concrete stonn 
drain, electrical conduit, wood and other surface debris, and the drainpipe were 
removed during the 1985 LASCP cleanup effort. A portable instrument was used to 
monitor for radioactive soil and surface contamination. No radioactive contamination 
was observed at that time (Montoya 1985. 04-0159). Potential contaminants that 
may have been discharged from TA-4-3 to the outfall are unknown. The site has not 
been investigated for nonradioactive contamination. 

SWMU No. 4-004. Soil Contaminatjon Beneath Former Building: The darkroom and 
laboratory building (TA-4-7) was used to develop film of firing tests perfonned at 
TA-4 (Ahlquist et al. 1985, 04-0020). Photo-processing chemicals may have been 
1is::>osAd 01 by pouring them through c.t~ainpif'es i" the dal'kr,Jom or on tM ground 
JUlsi~e ~:'e buildind \iX',~ ~~87, 026~). ~ther l~')rat:I" ;.~c.=~i:>ses c'Jllducten "t 
TA-4-7 or chemicals handled at the facility are unknown (Roy F. Weston. Inc. 1989, 
0689). A 1953 radiation survey detected contamination on part of the darkroom floor . 
The contaminated portions of the floor were removed before the building was 
demolished in 1956 (H-Division 1955.0625; LASL no date, 0402). Building debris 
was cleaned up during 1985 LASCP activities and no radioactive contamination was 
detected at that time (Scholl 1989, 0485). Potential contaminants associated with 
this SWMU include photo-processing chemicals, radioactive materials. and possibly 
other unspecified chemicals (LANL 1990. 0145). SWMU No. 4-004 lies within the 
current boundaries of TA-52. just inside the TA-52 westem fence (Figure 3-1). 

C-4-001, potential Release Sites: Potential soil contamination may be associated 
with several forme: stluctui'es TA-4-1, TA-4· 2, T~.-4·3. TA-4-4. 1 A-4-5, TA-4-ti. TA-
4-8,and TA-4-13, which underwent 0&0 in 1985 (LANL 1990,0145). These sites 
have been characterized for the presence of nonradioactive contaminants. The 
former locations of these structures are shown in Figure 3-1. 
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3.1.2.2 Summary of Potential Waste Materials 

Available infonnation suggests that waste materials potentially handled at TA-4 
Included the following: 

• Terbium and terbium oxide 

• Natural and depleted uranium 

• Beryllium 

• Aluminum 

• Lead 

• High explosives (e.g., TNT. sucretol. and prtmacortt) 

• Photo-processing chemicals 

• Unspecified laboratory chemicals 

• Uranlum-contaminated aluminum andlor steel 

3.1.2.3 Pest Weste Spills, Releases, and Incidents 

No documentation of accidental spills or releases at TA-4 has been found. A 1955 
survey, however, detected beta contamination on the floor of the darkroom and 
laboratory building (TA-4-7) to a level of 2 mRlhr. After the contaminated portion of 
the floor was removed, the building was listed as being free of radioactive contami
:13tk)r (H-DiI,ision 125G, 062!i!. 

3.1.2A Environmental Surveys and DAD Activities 

Iii 1955. TA-4 structL:res \~er~ sUf\'eyec fOI rQ,:!:oadivG contamin::ltk':n !(J cah:rm.ne 
whether they were suitable for release and subsequent transfer to other sites. 
Contamination was detected only in TA-4-7. After the contaminated portion of the 
darkroom floor was removed, thebuildingwas then listed as being free of radioactive 
contamination (H-Division 1955. 0625; H-Division 1955. 0467). The Zia Company 
removed all structures at TA-4, with the exception of the double magazine (T A-4-1), 
by the end of 1956. 

In 1956. six soil samples were taken from Alpha Site and analyzed for uranium. All 
samples were measured at background « 1-mgUfg of soil) (H-Division 1956.0468). 
The locations at which sampleS were taken are unknown. 

0&0 of TA"; was conducted aa part 0: the LASC... fr:)m July 31 to ~.uguS19. 19~5. 
Actual 0&0 work included radiological monitoring. site cleanup (e.g .• picking up 
debris). demolishing buildings. removing structures, exhumingul')d§rgro~nd Ulilit~. 
and contouring the areas. 0&0 was conductedfor radioactive constituents only. and 
no radioactive contamination greater than background was detected during the 
LASCP at TA-4. No monitoring or sampling for any chemical contamination was 
conducted (Scholl 1989, 0485). . 
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IABLEH 

TA-4 STRUCTURES ADDRESSED DURING LASCP 

StRIcture Designation StRIcture Description 

TA-4-1 Double magazine 

TA--4-2 Magazine 

TA-4-3 laboratory control building 

TA~ Battery building 

TA-4-6 Trimming building 

TA--4-8 Magazine 

TA-4-13 Hutment 

TA-4-18 Firing pit 

TA-4 areas addressed during the LASCP D&D project are listed in Table 3-3. D&D 
(for radioactive contamination only) of the otherTA-4 structures had previously been 
done during the removal of buildings in 1956 and the construction of TA-52 facilities. 

Because no radioactive contamination greater than background was encountered, 
the bulk of the D&D activity at Alpha Site included the excavation of structures and 
general site cleanup. The TA-4 area was monitored before and during the work 
using an HM-3 Micro R Meter (HM-3), a Pac-7 air proportional probe (Pac-7), and 
a Harshaw Model 301 phoswich. Because radioactive materials were reported to 
have been used at this TA, a majority of the waste was disposed of at TA-54 as 
contaminated waste. Cleanup was undertaken only in the eastem one third of this 
site because the western ponion had been addre~sed Irl the r.;id-1iSCs during the 
construction of TA-52 (Montoya 1985, 04-0164; Scholl 1989. 0485). 

The double magazine, T.4-4-1, was the only building Intact at TA-4 before the start 
0' LASC~·. Thi' r~:1JC1""e v'a'.:' c.:eTT'lolist.e:f ir' mid-.t JI~' ~ 'efo"e the c!ea;luP pnpram 
~£rtea ,M~uist 1985.04-00'5, Schob 191:)&, (,.A..a5~. Tt'IS 3:-&a WOlS than comoured 
to existing terrain (Montoya 1985. 04-0159; DOE 1988. 0491). No radioactive 
contamination was detected (DOE 1988. 0491). 

The firing pit (TA-4-18). SWMU No. 4-001. required the most extensive D&D effort 
at TA-4. During the initial field survey. this pit appeared to be a bermed area that 
would need only to be leveled. While removing surface debris from the pit, workers 
uncovered electrical utility lines encased in steel pipe. Upon further excavation, 
workers also uncovered two large pieces of steel encased In concrete. The lines and 
concrete pieces were removed. Additional excavation of the area led workers to 
uncover debris (i.e .• wire. shrapnel, etc.) suspected to have been buried from past 
site activities. This and other surfece debri!; was taken to TA-54 for disposal 
(Montoya 1985,04-0159; DOE 19ae. 0491; t;chc1119tJ9. 0485; Montoya 1935, 04
0158). 

A 12-in.-diameter concrete storm drain, a 6-in.-dlameter vitrified clay pipe. aban
doned electrical conduit, and surface debris were removed from the site of the 
laboratory control building, T A-4·3. The clay pipe emerged north of the building 
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location at an ouDall (SWMU No. 4-003 (b» on the edge of Mortandad Canyon and 
was believed to have serviced the laboratory building. The laboratory building and 
drainage areas were monitored for surface and soil contamination using the Pac-7. 
HM-3. and phoswich. No radioactive contamination was detected (Montoya 1985. 
04-(159). 

Surface debris was removed from the magazine areas TA-4-2 and TA-4-8. battery 
building TA-4-4. trimming building TA-4-6. and hutment TA-4-13. No radioactive 
surface or subsurface contamination was detected at any of these areas. Soil 
samples were collected from the site of TA-4-8 and analyzed for radioactivity. but no 
activity greater than background was detected. (Montoya 1985. 04"()159; DOE 
1988. 0491; Scholl 1989. 0485). 

In AprIl 1988. Roy F. Weston. Inc. reported the results of a radiation survey it had 
conducted. (LANL 1988. 04-0126; LANL 1988, 04-0127; Shafer circa 1989.04
0187) (Table 3-4). Feeld notes taken during the 1988 survey indicated that no trace 
ofTA-4-1.TA-4-2.orTA-4-8couldbefound;surfacedebr1swasvisibieinthevicinity 
of TA-4-5 and TA-4-6; and the former site of the latrine (TA-4-17) could not be 
located. A survey of the firing pit (SWMU No. 4-(01) yielded two projectiles and a 
piece of shrapnel (beta-gamma activity on these objects exceeded background 
[refer to Table 3-4]). A possible location of the outfall from T A-4-7 (SWMU 
No. 4-OO3[a]) was also identified in the drainage area near the westem TA-52 fence 
(Shafer circa 1989. 04"()187). 

JABLEH 

TA-4 RADIOACTIVE CONTAMINATION SURVEY MEASUREMENTS 

APRIL 1888 

location Beta-Gamma Gamma Expoaure (t1rVhrF
loa (cpm)b 

surflce 3ft 
4-1 172 14 15 
,-2 160 "16 15 

'4-3 215 15 1':: 
4-3 (outfall) 224 24 21 
4-4 274 16 16 
4·5 180 14 15 
4-6 218 18 16 
4-7 240 18 16 
4-8 192 16 15 
4-13 268 18 16 
4-17 172 15 16 
4-18 354 19 18 
4-18 (projectiles) 586 30 40 
4-18 (shrapnel) 1318 

Sourcs~: LANL (1988. 04-0126); LANL (1988.04-01 ;:7); Stud... (Qirca 1989. 04-0187). 
aLocations of former structures. 
bsackground: 109 cpm. 
cBackground: 14 JlRlhr. 
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3.1.3 Regulatory Activities 

3.1.3.1 PennIts 

No previous or existing permits are associated with TA-4. 

3.1.3.2 Interim Corrective Measures 

The 1988 Inventory of Federal Hazardous Waste Activities forms cor11)leted for 
TA-4lndicate that Comprehensive Environmental Response, Compensation, and 
LIabIlity Act (CERCLA) preliminary assessment/site investigation (PAlSI) corrective 
actions were cor11)leted in October 1987 as part of the CEARP Phase I investigation 
(LANL 1988, 04-0125). No additional documentation on corrective actions has been 
located. 

3.2 Description of TA-S. Beta Site 

3.2.1 Site location and Physical Description 

The present TA-6lncludes the site of formerTA-5, a firing site called Beta Site. Beta 
Site is no longerInoperation and was decontaminated and decommissioned in 1985. 
The following is a detailed description of the site. 

3.2.1.1 Geographic Location and Local Area Description 

TA-5 if: IocaLaj or. Puye Dn\r'~ a~ art aprroximate (atilu::te ar.d lor:gi!uce of 3~OS1'30" 
Nand 1 0&016'0· W. The site is situated on a small finger rnesa that extends eastward 
from the main Pajarito Mesa. TA-5 includes parts of a branch of Mortandad Canyon 
north of the mesa. a portion of Canada del Buey south of the mesa, the eastem end 
cd $ipma Mesa. Rndthe SC"uthwa" of Sandia C&nyon. Thf' p.le°,laflc'r atTA-f; !'anaes 
frum Cij,ljlro}"lm-"te1i c.eou t t . .) 7,', 50 ;~. The rnt:;sa :'lfl VIIh.ch bJta £:tI Vias tor:nE.:rly 
sltultted lies within the boundaries of the Laboratory in Los Alamos County. Current 
TA~boundaries extend to the Santa Fe County boundary (Scholl 1989, 0485; LANL 
1990, 0145). 

3.2.1.2 Physical SHe Description 

In 1944. Beta Site was established as an adjunct test firing site to Alpha Site (former 
TA-4) for Manhattan Project personnel (LANL 1990, 0145; LASL 1947.0460; LASL 
1947,0461 ; Ahlquist 1983, 04-0011 ; Scholl 1989. 0485; Scholl Fritz 1985. 04-0082), 
By the end of 1945. structures present in the TA Included a control building (TA-5
4), two 3;' magazines (TA-5-2 and TA-5-3), a snop and dar1:K;(;m (TA-5-5), s. 
laboratory building (T A-5-6), two steel barricades at Firing Pits No. 1 and No.2 (TA
5..7 and TA-5-15), a storage building'(TA-5-8), an X-unit charr1ler (TA-5-9), and a 
latrine (TA-5-10) (LASL no date, 0402; LASL 1945. 04-0134). In addition, the 
following structures were constructed or relocated to Beta Site over succeeding 
years: a laboratory building (TA-5-1), an underground water tank (tA-5-11), an 
underground pump house (TA-5-12), a septic tank (TA-S-13).1og andlor earthen 
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barricades (TA-S-14 and TA-S-16); an experimental concrete wall (TA-S-17), plat
fonns (TA-S-18 andTA-S-19), a calibration facility (TA-S-20), amaintenance building 
(TA-S-21). and a transfonner station (TA-5-22) (lASL no date, 0402). The approxi
mate locations of these structures are shown in Figure 3-2. Table 3-S provides 

, detailed descriptions of Beta Site structures. 

Storage building TA-S-8 was removed in April 19S0, and barricade TA-5-14 was 
removed in July 1952 (LASL circa 1967, 04-0144; LASL no date, 04(2). In 
September 19S2. the water tank. pump house, and septiC tank (TA-5-11 , TA-5-12. 
and TA-S-13. respectively) were retumedto ENG-3 for disposition (Vogt 19S2, 04
0196). PlatformTA-S-18 was relocated nearTA-15-44 in July 1957(LASL 1967,04
0144; LASL no date, 0402). The transformer station. TA-S-22, was re.....mberadTA
53-99 In January 1971. The remaining TA-S structures were abandoned in place in 
1959(LASL no date. 0402). ThefOllowing structureswere destroyed by fire in March 
1960: two day magazines (TA-S-2. TA-5-3); control building (TA-5-4); shop and 
darkroom (TA-S-5); laboratory building (TA-5-6), and latrine (TA-5-10) (LASL no 
date.0402; LANL 1989, 04-0129). Structures TA-5-1 , TA-5-2, TA-5-3, TA-5-4, TA
S-S, TA-5-7, TA-5-9, TA-5-11. TA-5-12, TA-5-14. TA-5-1S. and TA-5-17 were 
addressed during 1985 LASCP D&D activities. 

3.2.1.3 Ownership Profile and Land Uses 

DOE currently owns the property on which the former Beta Site was located (DOE 
1988.0491). Within the current boundaries ofTA-S are a well and an electrical 
substation. TA-5 is currently used as a security buffer zone (LANL 1990.0145). 

3.2.2 Historical Overview 

Beta Site was originally established as a test firing site in 1944 and was used as such 
unUi "~7 ~,.".IllqUist et 31. ... 98S. ~u\hDj. In 1r.44. G-Qjyisicin t:~gar. uGirq;; 9bta Si!e 
as a firing site for implOSion studies using the -pin-or "electric" method of detonation 
wave determination (Ahlquist et at 1985. 04-0019). Firing site tests typically 
involved about 50 Ibof high explosives pertest. The sitewas also used to fire larger 
rharg9;:;thar. thosetePled at Alpha ~ft9 (fonr9:,TA"() usir.gthe "'rntgneac: method,
TtII/(\ larqe .est~ i.lIlOIIl'~ apP'oA'ma~ely 2.0u~ I~ of Iliyh e~plo:siva$ ","are co .jI.IClCc.i 

at the site for confirmatory measurements In preparation for the Trinity event (OOE 
1987, 0264). As at TA-4, a shop and darkroom were used to process photographs 
of i01)losion activities conducted at the site. 

After firing activities at TA-S were halted. several Laboratory groups used the site for 
a variety of experiments. In 1952. J-Oivision temporarily ·used the shop and 
darkroom (TA-S-S) for calibration of high-range meters (Vogt 1952. O4-o196). Beta 
Sfte was used in the summer of 1953 for experiments conducted to study hydrogen 
fires. Also in 1953. Beta Site was used to conduct studies on the effects of radiation 
on E. coli and cell surface adsorption of radioactive compounds (H-Division 1953, 
0466). A 1955 report indicates that Group H-4 conducted animal radiation experi
ment& using 30 Ci of 50(;0 (H-Division 1955. (467). A 1PSi re~:;rt describes an 
experiment the US Air Force requested to determine H a buming plane carrying 
signHicant amolJnts of beryllium would caL.tse hazardOuS air or ground (X)rtami....
tion. A piece of berylliumwas suspended above ala~ amoun! of jet engine fuel that 
was ignited. The metal reached a temperature of 9S0°Celsius (C) and, afthough air 
sampling was performed in the smoke cloud,and at various distances downwind. no 
air or soil contamination was detected (H-Division 1957.0489). 
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JABLEH 

DESCRIPTION OF STRUCTURES ATTA-5 

• TA+1. a..bo,-.aory building. Relocated to TA·S from TA-18 In May or June 1948 and abandoned In place In December 
1959 (LASL 1947. 0460; lASL 1947.0461; lASL no date. 0402). 

• TA-5-2. Magazine. Conatruclion completed in J&.ne1945. abandoned In place In December 1959. and des1roy8d by  
burning In March 1960 (LANL 1989. 04-0129).  

• TA+3, Magazine. Construction completed in July 1945. abandoned In place In December 1959. and destroyed by  
burning in March 1960 (LANL 1989. 04-0129).  

• TA-504, Control building. Construction completed circa JL1'18 1945, abandoned in place In December 1959, and  
destroyed by btning in March 1960 (LANL 1989. 04-0129).  

• TA-W, Shop .... darkroom. Construction completed circa March 1944. abandoned In place In December 1959. and  
destroyed by burning In March 1960 (LANL 1989,04-0129).  

• TA-5-6, a..boratory building. Construction completed In March 1944. abandoned In place i'I December 1959. and  
destroyed by burning in March 1960 (LANL 1989. 04-0129).  

• TA+7, ."11IIrI'tcIIde firing pit no. 1. Construction completed circa July 1944. abandoned In place in December 1959 
(lANL 1989. 04-0129). 

• T~, &to...e building. Construction completed circa March 1944, removed In AprIl 1950(lANL 1989.04-0129). 

• TA-S-I, X-unlt ClWnber, tiring point no. 2. Construction completed in February 1944 and abandoned in place In  
December 1959 (lANL 1989.04-0129).  

• TA+10, 1.8trin8. Cons1ruction completed circa Februmy 1944. abandoned In place In December 1959, and destroyed by 
bLmIng In March 1960 (LANL 1989,04-0129). 

• TA-5-11 , Uncter-ground ..ter tIInk. Installation co~eted In May 1948. and abandoned In place In December 1959  
(lANL 1898.04-0129).  

• TA+12, Underground pump hou... ConstrUCtion completed in May 1948. abandoned In place In December 1959 
(lASL no date. 0402). 

• TA-5-13. Septic tenk. Construction completed In May 1948. abandoned in place In December 1959 (LASL no date. 
0402). 

• TA+14, Log barricade. Conl1l'UCtion compieted in July 1948. ramoved circa July 1952. (lASL no data. 0402). 

• TA-5-15, Steel barricade firing pit 11(1.2. Construction completed circa May 1945, abandoned in place In Derember 
185Y iLASL"" data. 0<'«)2). 

• TA+1&. BarrIcade. Construction completed in May 1948, abandoned in place in December 1959. (LASL no date, 0402). 

• TA-5-17, Experimentel concrete w.... Construction compieted in October 1954. abandoned in place in December 1959 
(LASL no data, 0402). 

• TA-5-18, Platform. t.::o,struetlon COmrleled circa I'Jo'/e"*'er '95-", re!xatfll"! near ":"/.-1S-44Ir: July 1~7 (l 'NL 1:}8li1, 04 
012~; I.ASL no c.ia~e. 0..02). 

• TA-5-1., Platform. Conl1nJction completed circa NoYambar 1£53. abandoned in place In 1959. The 60ft by 60ft wooden 
platform was mounted 26 ft above1ha ground on two 45-ft·taII wooden poles (BlackwIl11976. 04-0028; LASL no date. 
0402). 

• TA-5-20, calibration Fecliity. Construction completed circa Janumy 1960. abandoned in place in 1974 (Bacastow 1974, 
04-0022). A 1.83-rn-diameter, 10.67-lTKieap shaft is Iha only remaining O!'i(:Ilnai Beta SHe SIrUClUra remaining at TA-5 
(lASL no date. 0402). 

• TA-5-21, ....n..nMCe building. ConstrUCtion completed circa Janumy 1960. abandoned In place in 1959 (lASL no 
date. 0402). 

• TA-5-22, T""'ormer etation installed In December 1959 and removed and Installed on Zia Poia No. 1281 and 
renumbered transformer station MPF-99. TA·53-99. In January 1971 (LANL 1989. C)4.0129). Consisted of three 10 Kv • 
..ngla ph .... 13.200-1001240 volt transformers mounted on a 35 ft high pole (2ia No. 1280) (LASL no data, 0402). 
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In October 1959. the Nuclear Criticality Safety Committee (NCSC) approved Group 
J-12 to operate an experimental reactor, -Little Eva,· at Beta Site (Reider 1959,04
0174). Field measurements of little Eva were made at Beta Site in January 1960. 
Radiation levels taken Inside a control trailer located 800 ft from Little Eva were 
measured at 12 mRlhr using the Hurst proportional counter and at 83 mRlhr using 
a converted Pee Wee (H-Division 1960, 0481; LASL circa 1960. 04-0141). Because 
of these findings, the trailer was moved to a distance of 1,612 ft from Little Eva (H
Division 1960, 0481; LASL circa 1960, 04-0141). In November 1959, the NCSC 
approved Group J-16to use another experimental reactor, -Godiva: at the Beta Site 
(Reider 1959.04-(174). No data are available on possible soil contamination from 
operation of these reactors. 

Beta Site was officially abandoned In 1959 (Scholl Fritz 1985, 04-0082; Russo 1959, 
O4-o1n; Montoya 1976. 04-0163; Montoya 1985,04-0159) but was used periodi
cally for testing until the 1970s.ln the 1960s and early 1970s, tests using radiation 
calibration sources were conducted (DOE 1987. 0264). A magnetometer was 
installed at Beta Site in July 1967 to record variations in the geomagnetic field (LASL 
1967,04-0144). Group A-2 conducted an experiment using neutron sources With no 
environmental contamination in 1972 (Russo 1972. 04-0180; Ahlquist 1985. 04
0014). Group P-10 conducted a -SOlar experime~ at Beta Site in 1979 (Montoya" 
1985.04-0158). 

3.2.2.1 Waste Management Activities 

Most of the waste materials potentially generated at TA-5 were related to test shots 
that were exploded at the firing sites. These materials include high explosives, 
natural and depleted uranium, beryllium, cadmium, and lead. Other contaminants 
potentially generated at TA-5 include photo-processing chemicals and other un
specified chemicals and acids. 

SWMtJs identhied at TA-S ~Ie iisted in -: able J~5 a:1d iheirapproximate 10000tiClns ;:tI'S 
shown in Figure 3-2. 

TABlEH 

'lA-~ SWb'•.Js 

SWMUNo.  Descrtptlon 

5-001(a-c)· 

5-002· 

5-003· 

5-004· 

5-005(a-b)• 

5-00S(a-h) 

Firing Sites 

Canyonside Disposal 

Calibration Chamber 

Septic System 

Drains and Outfall 

SOil Contaminci.tion Beneath 
Former Buildings 

*  SWMU Nos. 5-001 (a-b), 5-002. 5-003, 5-004. and 5-005(8) were 
listed in the HSWA Module VIII (EPA 1990, 0306). In addition to 
these SWMUs, one AOC, C-5-001, has been designated at TA·5 .. 
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SWMU No 5-001(a=C). Firing Siles; Steel barricade Firing Pit No. 1 (TA-5c-7) has 
been designated SWMU No. 5-001 (a). This site was used for irq:»losion tests from 
1944 to 1947. Steel barricade Firing Pit No. 2 (TA-5-15) Is designated SWMU No. 
s.oD1 (b). This pit was used from 1945until the late 1940s. Experimental shots were 
set up at these two sites and fired on open ground. The shots used high explosives 
as an energy source. The firing pits were approximately 200 ft apart. with 
overlapping areas of contamination and debris fallout. As debris accumulated. a 
bulldozer was used to clear the pit area by pushing scrap and debris northward to 
the edge of Mortandad Canyon (DOE 1987, 0264). The shrapnel zone included the 
canyon sides. canyon bottom, and approximately 200 ft around the firing pit. Both 
firing pit struclUres were removed duringthe 1985 LASCP. No radioactive contami
nationwas detectedonsteel barricade Firing Pit No.1 or beneath it after the structure 
was removed (Scholl 1989, 0485). However, steel barricade Firing Pit No. 2 
contained uranium contamination. Another firing point, SWMU No. s.oD1 (c), is 
referenced on maps and memos and was apparently located several hundred feet 
east of 5-001 (b). No information Is available about the period of use of this firing 
point. Two tests involving large amounts (approximately 2,000 Ib each) of HEs were 
conducted at this site In the spring of 1945 as final confirmatory tests before the 
Trinity test. During 1985 LASCP 0&0 activities, a cable run to a far firing point was 
removed, but the location was not mentioned (Scholl 1989, 0485). 

Waste materials potentially released In association with test shots at TA-5 include 
high explosives, natural and depleted uranium. beryllium, lead, cadmium, and 
uranium-contaminated aluminum or steel (LANL 1990, 0145). The sites have been 
decontaminated for radioactive constituents, but no characterization or cleanup of 
nonradioactive .constituents has been performed. 

SWMU No. 5-002. Caoyooside pisposal: A canyonside disposal site, SWMU No. 5c
002, was created by bulldozing shot debris from the firing pits over the north-facing 
slope of Mortandad Canyon. The debris zone extended to the canyon bottom. The 
site was used intensively for about three years. A radiation survey In 1976 indicated 
:.ontarr.lnat!cm ai thl:) disposal s!ie. D\.·Iing 1985 L"SCP ,::ivitiea, ylslbl'! surfaC't 
shot debris was removed, but the canyonside was not monitored or decontaminated 
for radioactivity (Scholl 1989, 0485). Waste materials potentially disposed of at this 
location include shot debris, cables, wire, and trace amounts of uranium, lead, 
beryJllum, cadmium, and !Jraniurr.-c~ntamlnated aluminum or steel (LANL 1990, 
C14;; f)C'E 19&7, 02fA). 

SWMU No. 5-003 Calibratjon Chamber: In January'l960, a calibration facility was 
constructed over a 35-ft-c:Jeep shaft or calibration chamber (SWMU No. 5-003), 
which was lined with lead brick. A small room off the bottom of the chamber was 
reportedly used to calibrate therrnoluminescent dosimeters with a sealed radium 
source. Equipment containing uranium was reportedly used In the chamber. The 
facility was abandoned before February 1974 and backfilled sometime before 1985. 
The lead bricks were not removed before the shaft was backfilled. The building over 
the chamber was removed at an unknown date. The concrete shaft, which was not 
addressed in the 1985 LASCP, is the only original Beta Site structure remaining at 
TA-5. The location of the calibration chamber is shown In Figure 3-2. Waste materials 
at ,he site inc!ude the lead brici\s tha! were IAft in tl'!e charr.ber 1urin,; bac:dillin:J 
(LANL 1990. 0145). 

SWMU No, 5-004. Septjc System: SWMU No. 5-004 is a septic tank (TA-5-13) that 
received industrial waste from T A-5-1 for approximately 10 years. Surveys con
ducted in 1959 (the year the tank was abandoned) found the tank to be free of 
radioactive and HE contamination, but the tank was suspected of being contami-
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nated with acid. The tank and associated piping were subsequently removed. The 
1985 lASCP confirmed removal of the tari( and piping by re-excavation. No 
evidence of radioactively contaminated soil was detected at that time (LANL 1990, 

.0145). As-bullt drawings indicate a discharge line running from TA-5-1 near the 
TA-5-16 barricade to TA-5-13 and then south toward the canyon (LANL 1955. 04
0238). Whether the diSCharge area was investigated during the removal of the tank 
Is unknown. The septic tank may have handled wastes including uri(nown toxic 
chemical constituents (LANL 1990. 0145). 

SWMU No. 5-0OS(a-bl, Dmjns and Qutfalls: During 1985 LASCP activities, a French 
drain, SWMU No. 5-005(a), was discovered running from the control building (TA
5-4) toward the canyon (Figure 3-2). The French drain was presumably constructed 
in 1945 and abandoned in 1959 along with the control building. The control building 
was removed in 1960. and the French drain and affected soil were removed in 1985. 
The types of waste introduced from the control building to the French drain are 
uri(nown. An outfall, SWMU No. 5-005(b), associated with TA-5-5. the shop and 
darkroom, was identified during a 1987 ER Program site reconnaissance. The ouUal1 
was presumably operational from 1944 to 1959, when TA-5-5 was used. Waste 
materials potentially released at this site include radioactive and chemical constitu
ents (LANL 1990.0145). . 

SWMU No. 5-006(a-h). Soil Contamlnatjon Beneath FOnner Buildings: In surveys 
conducted in 1958. 1959. and 1985, several sites were found to be contaminated 
with HEs and uranium. as summarized in Table 3-7 (LANL 1990, 0145). Although 
TA·5 Is no longer in operation and surface features have been removed, these 
constituents may remain as soil contamination at the site (LANL 1990, 0145). 

C-5-001, Potential Release Sites; Potential soil contamination may be associated 
with two former structures, the storage building (T A-5-8) and the maintenance 
building (TA·5-21). which underwent 0&0 in 1985 (LANL 1990, 0145). The contami
nants that may have been released at these sites are unknown. 

T',PLE "'-7 

SOIL CONTAMINATION BENEA1H  
FORMER BUILDINGS (SWMU NQ.I-OOI)  

SWIIUNo. Structure No. PerIod of u.. Removed PaI ........ w....  
5-006(a) TA·6-1 1948-1959 1959 High exploeiYes; unknown 

other 
5-006(b) TA·6-<' 1946-1959 1960 Uranium; unknown other 

5-006(c) TA-6-S 1944-1959 1960 High explosives; paasIbIa 
phoIo- PfOC8SSing 
chemicals; unknown other 

5-006(d) TA·5-8 1944·1959 1960 High exploeiYes; unknown 
other 

~e) TA·M~ 19')3·1950 1985 UrP.nIum; unknown o:h9r 

5-006(f) TA·6-2 1946-1959 1960 High explosives; unknown 
other 

5-006(g) TA·5-3 1946-1959 1960 HIgh explosives; unknown 
other 

5-006(h) TA-6-& 1947·1_ ? Uranium; unknown olher 

Soun:e:LANL(1990.0145). 
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3.2.2.2 Summary of Potential Waste Materials 

Available information (H-Dlvision 1955, 0467; H-Dlvision 1957,0489; Vogt 1952, 04
0196; DOE 1988,0491; LANL 1990.0145) suggests that waste materials potentially 
handled at TA-5 included the following: . 

•  Natural and depleted uranium 

•  Beryllium 

•  High explosives (i.e., -Composition B: detonators, and 
primacord) 

•  Photo-processing chemicals 

•  Cadmium 

•  Lead 

•  Unspecified laboratory chemicals 

•  Uranium-contaminated aluminum and steel 

3.2.2.3 Past Waste Spills. R........ and Incidents  

NO documentation exists that states If accidental spills or releases occurred at TA- ,
5; however, some soli contamination was detected during 1985 LASCP 0&0 
activities, which is discussed in the following section (DOE 1988, 0491). 

3.2.2.4 Environmental Surveys and D.D Activities 

In 1956. six soil sampleswere collected alTA-5 and analyzed for uranium. All results 
'.' ere:: at Jr tie:o\\' tackgrolJr.~ «1 -ng U/; of f::Oa~ (-I·DM:;::,"! 1956, C46Dj. Thf 
IocGtions from which these sample. were tdken are not knowr •. 

In 1959. Group H-3 listed structures considered contaminated by HE. These  
structures includedTA-5-2. TA-5-3. TA-5-5. TA-5-7. TA-5-9, andTA-5-15 (Penland  
1959.04-(167). Several other surveys were conducted in 1959 to determine the  
presence. if any. of radioactive. HE, andtoxic contamination at TA-5 (Hyatt 1959, 04
0102; Blackwell 1959, 04-0025; Hyatt 1959. 04-0103; Penland 1959, 04-0168;  
Schulte 1959. 04-0184; Blackwell 1959. 04-0026; Blackwell 1959, 04-0027; Russo  
1959. 04-0178; Russo 1959.04-0179). All structures surveyed were found to be free  
of radioactivity (the survey instruments employed are not discussed in the reports) •  

. but five structures (TA-5-1, TA-5-2, TA-5-3. TA-5-5. and TA-5-6) had HE contami 
nation. The septic tank (TA-5-1a) contained unspecified toxic chemica~. 

In 1960. the Laboratory initiated a program fOr the demolition of abandoned and/or  
contaminafed (e.g., HE. radioactive lnatel1als) structures that could not be SOld or  
reused (Wingfieid 1960. 04-0203)•.Buildings at Beta Site that were to be burned  
included the laboratory buildings (T A-5-1 and TA-5-6). the steel barricade at TA-5
9, the latrine (TA-5-10). and a platform (TA-5-19) (Wingfield 1960.04-0202). The  
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following structures were to be abandoned In place: the steel banicades at TA-S-7 
and TA-5-1S. the underground pump house (TA-S-12). the septic tank (TA-5-13). 
and the experimental concrete wall (T A-5-17) (Wingfield 1960. 04-0202). Buildings 
to be demolished included the magazines (TA-5-2 and TA-5-3), a control building 
(TA-5-4), and the shop and darkroom (TA-5-5) (Wingfield 1960, 04-0202). 

TA-5--1, TA-5-16, and TA-5-21 were monitored In 1973 and found to be free of 
radioactive contamination. Surface soils beneath the barricade (T A-S-16) were also 
free of contamination (Martin 1973. 04-01S1 ).In June 1976, no detectable radiation 
was measured in TA-5-1 , TA-S-7, TA-5-9, TA-5-1S, TA-5-17, TA-S-20, orTA-S-21. 
TA-5-11 and TA-S-12 were underground structures (a water tank and pump house, 
respectively) used for city water and could not be monitored. but the strudures were 
assumed to be uncontaminated. The septic tank. TA-5-13, was filled with liquid that 
was to be sampled. The platlorm on poles 26 It aboveground (TA-5-19) was 
considered too risky to monitor in place and was to be monitored when removed 
(Blackwell 1976. 04-0028). A large amount of plate steel was scattered about the 
mesa. Contamination levels to 2,000 cpm alpha and 4.0 mRlhr beta-gamma were 
detected on the steel plates. The contamination was believed to be from uranium 
(Blackwell 1976, 04-0028). 

LASCP D&D activities at TA-S were conducted from August 12 to September 23. 
1985. Actual 0&0 work included radiological monitoring, picking up debris, 
demolishing buildings, removing strudures, exhuming underground utilities, and 
contouring the areas. The LASCP did not address nonradioactive contamination. 
TA-S strudures that were addressed during the 1985 0&0 project are listed In 
Table 3-8 (Scholl 1989. 048S). 

Many of the buildings. such as the laboratories. magazines, and the shop and 
darkroom, had previously been razed or bumed to the ground. Past abandonment 
activities left mounds of soil with building debris. Some strudures such as the storage 
building (TA-5-8) , latrine (TA-S-10), septiC tank (TA-5-13), barricade (TA-5-16), and 
pic:tform (TA-5 ~8) had preoviously been I'9n1Oved. A1(oo!Jl.lh tliA se!)tic tanl< ',vas 

IABLEH 

TA-5 STRUCTURES. ADDRESSEI) DURING LASCP 

Structure Designation Structure DMcription 

TA·5·1 Laboratory building 

TA·5·2 Magazine 

TA·5-3 Magazine 

TA·5-4 Control building 

TA·S·S Shop and darkroom 

TA·5·7 Steel barricade. Firing Pit No. 1 

T;"·5-~ X-unit c"lamber 

TA·5-11 Water tank 

TA·S-12 Pump house 

TA·5·14 Log barricade 

TA·5·15 Steel barricade, Firing Pit No. 2 

TA·5·17 Experimental concrete wall 
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reported to have been exhumed, confirmatory excavation in its former location was 
undertaken. Although noevidence of the tank or Itsassociated lines was found, some 
distUrbed soil was discovered (Scholl 1989, 0485). 

During the LASCP site cleanup, depleted and/or natural uranium was detected at 
discrete spots of yellow uranium oxide. Uranium-contaminated surface soil was 
removed, monitored for radioactivity levels. and disposed·of. Areas from which 
contaminated soils were removed were sampled to ensure that all above-bac:k
ground radioactivity was removed (Scholl 1989. 0485). 

Most of the D&D work at TA·5 revolved around one central area at which uranium 
contamination was encountered. The larger contaminated area encompassed the 
control building (TA-5-4). the X-unftchamber(TA-5-9). the steel barricade Firing Pits 
NO.1 and No.2 (TA-5-15 and TA-5-7). and a platform (TA-5-19 near TA-5-7). In 
addition to these areas, a gravel pile that may be the remains of the far firing point 
also contained radioactive contamination (Scholl 1989. 0485). 

Most of the contamination at TA-5 was detected within the top 2 ft of soil. 
Contamination found in the control building area was believed tO'have entered the 
environment through a French drain that serviced that building (SWMU No. 5
oo5(a]). However. contamination of the X-unit chamber and the steel barricade 
Firing Pit No. 2 was more extensive, with radioactivity traced vertically down to 15 
ft below the surface. Contamination found at such depths probably occurred 
because multiple shots in the same area loosened the tuff and created fractures. 
Contamination migrated northwardfrom Firing Pit No.2 to the X-unlt charmer along 
these fractures and gravel seams underlain byclayey material. Tree roots within the 
fractures and seams also provided a route for migration, as positive readings were 
obtained near roots of three small trees growing in the contaminated area. These 
trees were cut down.1heir roots were excavated, and all their parts were disposed 
of at TA-54. Levels of radioactivity detected at these areas are listed in Table 3-9 
(Scholl 1989. 0485). 

A sample of the uranium collected on site was analyzea to determine the type of 
uranium found at TA-5. The sample was gamma analyzed using a germanium 
lithium (GaU) detector and a 4,096-channel pulse-height analyzer. The sample was 
determined !o be deple:ed ura.,lum. Grol'Pf HnE-1, USE-8, ar.t' HSE-12 also 
pe1o:-med :...wit sarnphn~ 1:1 the n.a, .• contan.:ratiun aisa. ~rol'p3 hSt-.:.-b gl'lO HSE
12 used a Ludlum Model 2200 zinc sulfide (ZnS) alpha- and beta-counting system 

TABLE3.g 

RADIOACTIVITY DETECTED AT TA-5 STRUCTURES IN 1885 

Structure Structure Actlvltya
Designation Description (mRlhr) 

TA·5-4 Control building 3-20 

TA-5-G X-unit cnarnOer 30-40 

TA-5-15 Steel barricade 20-40 
Firing Pit No. 2 

N/A Gravel pile 15 

a Detected with a Ludlum Model 3 open-shield probe (Scholl 1989, 0485). 
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and BNC PortanimModel AP-1 Nal (sodium iodide) soil-<:ounting system. Six distinct 
soil saJl1)les were taken from the pit excavated at Firing Pit No.2 and composited 
to trace the uranium and the area of migration between the pit and the X-unit 
chamber. Average results were approximately 4-nCilg alpha and 6-nCilg beta. Soil 
samples taken in the area afterCleanup did not exceed background for radioactivity. 
Group HSE-12 took 36 samples on a grid over the area and also found that the 
samples did not contain above-bac:kground radioactivity (Montoya 1985. 04-0158; 
Scholl 1989. 0485). 

After the X-unit chamber (T A-5-9) was removed, contamination was discovered In 
the gravel seams and tree roots. Soil, tuff, and vegetation were excavated until 
monitoring and soli saJl1)Ie results were negative for radioactive contamination 
(Montoya 1985, 04-0158; Scholl 1989, 0485). 

Steel barricade Firing PIt No.2 (T A-5-15) also contained uranium. When the metal 
structure was removed from the ground, more contamination was found. This 
contamination was traced vertically to a depth of about 15 ft. The pit created by 
excavating the uranium contamination measured approximately 20 ftwide in a north
south direction by 21 ft in an east-west direction, and was 15ft deep. Composite soil 
samples were collected and monitored for radioactivity at varying depths In the pit 
and the pit bottom. When decontamination of the area was completed, the pit was 
backfilled with clean soil from T A-5-1, TA-5-2, and TA-5-3 (Montoya 1985, 04-0158; 
Scholl 1989, 0485). 

Steel barricade Firing Pit No.1, steel plates around the pit, a control box, and a 
wooden platfo rmwere also removed. No contamination was detected onthe surface 
of the structures or in the soil directly beneath the firing pit; however, because soil 
in the area was contaminated in several spots. the structure and other material were 
taken to TA-54 for disposal (Montoya 1985, 04-0158; Scholl 1989. 0485). 

Uncontaminated areas at TA-5 were located primarily onthe westem part of the area. 
Some cleanup of debris I&ft frorl. rr.a~y of the buiid!r.gi! pr6vio·J&ly dtt';trcye.i a~ TA
S was required. These areas Included laboratory buildings TA-5-1 and TA-5-6, 
magazines TA-5-2 and TA-5-3, and a shop and darkroom TA-5-5. After the areas 
were cleared of debris. they were contoured to the existing terrain. Excess cIe&n soil 
frun the nagazine orear wac used as fi:1 atthe TA-5-S and Tt,-5-15 areas. 

Three uncontaminated structures, a water tank (T A-&-11). a pump house (TA-5-12). 
and the experimental concrete wall (TA-5-17). were removed during the 1985 
LASCP. Liquid in the tank was analyzed for radioactivity and found to be less than 
background and was drained to the ground through the tank plug. Surfaces of the 
structures were monitored before removal and shipment off-site and were found to 
be tree of radioactive contamination. No radioactive contamination was found in soil 
samples that were taken in areas surrounding and beneath the structures (Montoya 
1985,04-0158; Scholl 1989, 0485). 

In April 1988. results of a radiation survey were reported (Table 3-10) (Shafer circa 
1989.04-0187; LANL 1988, 04-0126; LANL 1988, 04-0127). Noles taken during the 
198e survey 'ndica~E evidence of o~alls near TA-f' ..1. T.\-5-S, a!'1Cl TA-5-13, anc 
surface debris visible in the vicinity of TA-S-S, TA-S-6, TA-S-1, and TA-5-1S (Sha!er 
circa 1989. 04-0187). 
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1A-5 RADlOAcnVE CONIAllNAnON SURVEY MEASUREMENTS 
APRIL 1188 

Gam... 
Location Beta-Garn... Exposure (J,a.RIhr)b 

ID (cpm)l .urfllce 3ft 

5-1 & 16 220 15 16 
5-2 204 18 18 
5-3 238 17 16 
5-4 254 16 15 
5-5 228 17 16 
5..a 246 18 15 
5-10 208 16 15 
5-11& 12 204 16 16 
5-13 (trench) 210 22 18 
5-15 228 _c' ...J; 

5-15 & 9 _c 17 17 
5-2 (outfall) 262 17 _c 

Soutr:ss: LANL (1988. 04-0126); LANL (1988. 04.0127); Shafer (circa 1989,04.0187).  
a Background: 116 c:pm.  
b BackgrouncI: 10-12 J&RIhr.  
C No data available.  

3.2.3 Regulatory Activities 

3.2.3.1 PennHs 

No previous or existing permhs are associated with TA-S. 

3.2.3.2 Interim CorrectlYe Measu.... 

The 1988 Inventory of Federal HazardousWaste Activities forms completed for TA
5 Indicate that CERCLA PAISI corrective actions were completed in October 1987 
as part ofttle Phase I CEARP Investigation (LANL 1988. 04-0125). No additional 
documentation on corrective actions is available. 

3.3 Description of TA-35, Ten SHe 

3.3.1 SHe location and Physical Description 

TA-35, Ten Site. is currently used for safeguard stUdies, laser research and 
development, physical research. fusion work. and other experimental research. The 
following subsections provide a detailed description of the site. 
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3.3.1.1 Geographic Location and Local Area Description 

TA-35 structures are located on a finger mesa between Mortandad Canyon on the 
north and Ten Site Canyon. which is a branch of Mortandad Canyon, on the south. 
The site is situated at an approximate latitude and longitude of 35°51'45- N and 
1 0s017'30· W. respectively (USGS 1984,04-0239). TA-35 lies at elevations between 
about 6.950 ft and 7.250 ft and occurs within the boundaries of the Laboratory in los 
Alamos County. 

3.3.1.2 Physical Site Description 

TA-35 is one of the largest T As at the Laboratory, with approximately 300 designated 
structures. Many of these numbered structures. however, are storage tanks. 
manholes. transportable storage trailers, and mobile office trailers. Table 3-11 
contains a brief descliption of the structures at TA-35, and Figures 3-3 and 3-4 show 
the locations of the major laboratory facilities at TA-35. 

Various Laboratory groups use the several experimental laboratories located at 
TA-35. Seven groups from the Physics (P) Division, three groups from the Chemistry 
(ClS) Division. five groups from the Materials Science and Technology (MST) 
Division, two groups from the Energy (a) Division (now N-Divislon), and two groups 
from the Applied Theoretical Physics (X) Division had significant operations at TA
35 in 1986 (DOE 1987.0264). Most of the research and development work done by 
the P-, CLS-, MST-. and X-Divisions deals with lasers and laser fusion, and involves 
development, fabrication, and operation of lasers and laser targets. N-Division is 
involved primarily In nuclear safeguards research and development of assay 
instrumentation (DOE 1987, 0264). The following is a brief discussion of the major 
laboratory facilities at TA-35. 

TA-::5-2ls thE:' or;g:nal Ter. Site 1.a~rnto'Y an(. offi::a bu;l(fing Comple1ed il"! 1951, 
thIS building has been used for a wide variety of research operations. TA-35-2 has 
housedtwoexperimental reactors (Los Alamos Power Reactor Experiment, LAPRE
I; and Los Alamos Molten Plutonium Reactor Experiment, LAM PRE), a hot cell used 
for prepari:1g of ki~rie-sources of rat:iioactive lanthanum (140La), plutonium 
r'lse~ ~ch lac'Jratcries. ard a fac]it}' at wnd, lithium trifid:> ::ompon\;nts we. p 

developed and handled (DOE 1987,0264). Fuur Iaboratr.ry grofJPS currently oa::upy 
T A-35-2 and are involvod in research in ceramics, robotics, polymer synthesis, 
lasers, high-speed impact studies, and strain-rate measurements on a variety of 
materials including plutonium. Several SWMUs are located either inside or near 
TA-35-2 (Figure 3-3). 

TA-35-7, the Air Fitter Building, housed the air-filtration components and ion
exchange columns associated with the Ten Site Waste Treatment Facility that 
operated from 1951 until the mid-1960s. The building is listed as SWMU No. 
35-003(p) and is currently used only for storage. 

TA-a...~27, tha Fast RA;J~r Core Test Building, wa~ bui" in 1968 to house the 
LAMPRE-II reactor, but the reactor was never completed. N-DlVision currently uses 
TA-35-27 for nuclear safeguards research and development (DOE 1987, 0264). 
Two SWMUs have been designated Inside this building (FigUre 3-3). 

TA-35-29, the Gas Laser Building, was built in 1961 to house a small reactor test pit. 
P-Division currently uses this building for housing the "Geminr gas laser facility, 
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DESCRIPTION OF STRUCTURES AT TA-35 

The following list is a description of structures and their associated SWMUs. 

(All infonnation Is from the LaboratoryfPan Am HistoryBook (LASL no date. 
0402). the 1990 SWMU report (LANL 1990. 0145). and LANL TA Structure 
Plans unless otherwise indicated): 

•  TA-3S-1, Guard house. Completed July 1951. CUrrently not in use. 

• TA-3S-2, Laboratory and office building. Completed July 1951. 
Incorporated former building TSL-26. The following SWMUs are asSOCIated 
with this building: SWMU Nos. 35-004(e and k). container storage areas in 
rooms C18 and A135 involving solvents. laser dyes. PCB 011. organics. lithium 
chloride; SWMU No. 35-011 (a). two storage tanks in the basement installed 
to temporarily hold plutonium- contaminated solutions for transport to TA-50; 
SWMU No. 35-013(b). a sump In the basement for collecting sanitary wastes; 
SWMU No. 35-014(b). former site of a leaking drum nearTA-35-2; SWMU No. 
35-016(0). an unpennitted stonn drain that discharges at the south rim of 
Mortandad Canyon; and SWMU No. 35-018(b). a transformer that leaked 
PCB-contaminated 011 In the basement. 

• TA-3S-3, Underground phase separator pit. SWMU No. 35-003(n). 
Completed July 1951; aJlTently Inactive. 

• TA-35-4, -5, and -6. Underground holding tanks. SWMU No. 
35-003(a. b. and c). Currently Inadive. 

• TA-3S-7, Air FIHer Building. SWMU No. 35-003(p), Completed In 
August 2. 1951. {)eC'('I;nrT'l5sbned An«:: dftcont.ami"ated in 1979 to 1980. 
Currently used as a warehouse (DOE 1987. 0264). 

• TA-35-8, Pump pH. SWMU No. 35-003(1). Removed in 1984. 

• TA-!5-9, PIP': trench. SWMU No. :iE-003{q). Ramoved In 1984. 

• TAr35-10, Concrat. tanic 1A.l1I:i=r.g. SWMU N:::I. 35-0J3(d). r.emo·:ed 
in 1985. 

• TA-3S-11, Manhole.  SWMU No. 35-004(h). container storage area. was 
located near this manhole. 

• TA-35-12, Manhole. SWMU No. 35-003(0). Removed In 1985. .. 

• TA-3S-13, Manhole. 

• TA-3S-14. Septic tank.  SWMU No. 35-009(a). A 1.5DO-gal.-capaclty 
tank, abandoned in 1975. 

• TA-35-15, Dosinp chamber.  Part nf SWMll N". 35-009{a) Associated 
With TA-35-14. Abandoned in 1915. 

• TA45-1fi, Dlstrlbutfon box. Associated with SWMU No. 3&009(a). 
Associated with TA-35-14. Removed in 1973. 

• TA-35-17, Manhole. 
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DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-18, Diesel fUel tank.  3.000-gal.-capactty tank; completed July 
12.1951. Abandoned in 1973. Designated as SWMU No. 35,,(;-001. 

• TA-35-19 and -20, Fuel 011 tanks. 5.00O..gal.-capacity each tank. 
Completed July 12,1951. abandoned in 1973. Designated as SWMU Nos. 
35-C-002, -003. 

• TA-35-21 , Manhole. Completed July 12. 1951. Abandoned in 1973. 

• TA-35-22, Sludge tank.  Installed in approximately June of 1953. 
Removed in August 1981. Designated as SWMU No. 35-003(m). 

• TA-35-23, DISCharger.  Completed December 14,1954. Removed 
November 22, 1957. 

•  TA~25, Sodium Building. Completed March 15,1957. SWMU No. 
35-004(a) is located near TA-35-25. 

• TA-35-26, Laboratory office building. Completed April 17, 1981. this 
building has been incorporated into TA-2. 

• TA-35-27, Nuclear safeguards Research Building. Built before 
August 12,1988. SWMU 35-004(1) is located in Room 105 ofTA-35-27. 
SWMU No. 35-018(p), a 20-1t drain line with an outfall that drains into 
Mortandad Canyon, originates in this building. 

• TA-35-28, Pump pit. Completed February 28,1957. Removed in 1985. 

• TA-35-29, Gas Laser Building. Located approximately 50 It southwest 
of TA-35-27. SWMU Nos. 35-014(c and d) occur near TA.;35-29. SWMU No. 
~-018(1) is & storm-drain outfali into Ten Site Canyon from TA·35-29. 

• TA-35-30, Office building. Completed January 23,1957. Removed 
1987. 

. TA·35-Z··, P.eter dOt! ta -I~. Cc,mp:etec Apri' 17, , 901. BI.'movdd 
February 14. 1985. Designated as SWMU No. 35-003(h). 

• TA-35-32, Transformer substation. Completed April 17 , 1981. 
Designated as SWMU No. 35-018(a). 

• TA-35-33, Cooling tower. Completed October 7, 1968. SWMU No. 35
018(m), an Inactive outfall that discharged into Mortandad canyon, originates 
here. 

• TA-35-34, Sodium Testing Building. Completed in August 1,1958. 
SWMU No. 35-018(a), an inactive outfall. discharged from this building. 

• TA-35-35, Underground co"'rol tunnel. Completed April 17, 19f11. 

• TA-35-36, Storage tank.  Completed April 29. 1960. SWMU No. 35
003(e). Removed August 18. 1981. 

• TA-35-37, Flocculatortank. Completed April 29. 1960, SWMU No. 35
003(f). Removed in 1980. 
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TABLE 3-11 (continued) 

DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-38, Regenerant tank. Completed April 29, 1960. SWMU No. 35
003(g). Removed in 1980. 

• TA-35-39 & 40, Ion exchange tanka. Both completed April 29, 1960. 

• TA-35-41, caustic Treatment Building. Completed April 17, 1961. 
Removed February 14.1985. 

• TA-35-42, Manhole, electrtcal. Completed March 29,1962. 

• TA-35-43, Sodium disposal tanks.  Material Disposal Area W. disposal 
site Of sodium reactor coolant. Designated as SWMU No. 35-001. 

• TA-35-44, Septic tank.  Completed April 17. 1961. SWMU No. 
35-009(c). A currently active 1,290-gaI.-capacity tank, abandoned 1990. 

• TA-35-45. Distribution box. Completed April 17. 1961. Associated with 
TA-35-44, part of SWMU No. 35--009(c). 

• TA-35-46, Reactor Components Development Building. 
Completed May 3, 1962. SWMU No. 35-016(d), an Inactive outfall. 
discharged into Ten Site Canyon from TA-3s.46. 

• TA-35-47, Manhole. Completed October 9, 1959. 

• TA-35-48, Exhaust stack. Completed February 26, 1962. 

• TA-35-49, Storage building.  Relocated from Bayo site TA-10 in May 
1963. Moved to TA-3-378. 

• TA-35051, Engineering field office.  Relocated to TA-34 and renamed 
TA·3-2S4. 

• TA-35-52, Control panel.  Completed in October 1962. Removed in 
December 1984. 

• 7'A S5-~3, Electri=~: ~n:~5.1'dlon. 

• TA-35054, Electrical manhole. Completed October 7, 1966. 

• TA-35-55, Retaining wall. Completed November 17,1975. 

• TA-35056 to 59, Manifolds. Completed October 7, 1966. All removed 
November 13,1974. SWMU No. 35-004(i) was formerty located nearTA-3S 
58. 

• TA-35-60 to -64, Manholes. Completed at various times between 
February 19,1964 and October 7,1966. 

• TA-35-65, SeptiC tank.  Completed October 7,1966. Abandoned 1990. 
Oesignated as SVVMU No. 35-COO(d). 1,600"Oal. csp&Cit)·. 

• TA-35-66, Switch gear station. Completed February 19,1964. 

• TA-35-67, Warehouse.  Completed October 9, 1964. SWMU No. 35
004(g) is on the south side of TA-35-67. SWMU No. 35-o16(c), an inactive 
outfall to Ten Site Canyon, comes from 1bis building. 
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tABLE 3:11 (continued)  

DESCRIPTION OF STRUCTURES AT TA-35  

• TA-35-68, Office bUilding. Completed February 8, 1966. 

• TA..... to -75, OffICe trailers. Completed May 20, 1963 with the  
exceptiOn of TA-35-69, which was completed May 20, 1965. All have since  
been relocated.  

• TA-35-76, Septic...... Completed February 28.1986. Abandoned in  
1975. Designated as SWMU No. 35-009(b).  

• TA-35-77, DistribUtion box.  Completed February 28.1986.  
Associated with septic tank TA-35-76. Part of SWMU No. 35-009(b).  

• TA-35-78, Storage tanks.  Completed October 4, 1966. Two vertical  
steel surge tanks for manifold gas. Identified as SWMU No. 35-003(1).  
Relocated to building TSL-27 on November 14.1974.  

• TA-35-78, and -80, Office trailers. Completed May 1965. 

• TA-35-81, RetaIning wall. Completed January 13.1976. 

• TA-35-82, Electrical manhole. 

• TA-35-83, Transfonner station. Completed in June 15. 1973. located 
160 ft southwest of east end of building TSL-29. 

• TA-35-85, Chemical Laser Facility. In place as of March 9. 19n. 
Three 011 spill releases are associated with TA-35-85 (SWMU No. 35-014[e]). 
SWMU No. 35-008 is north of the center portion of TA-35-85. SWMU No. 35- . 
005(a) and a satellite storage area, SWMU No. 35-o04(b). are near the 
north9ast r.omer of TA-35-A5. S'NMU No. 35-o16(e and ndischarge from 
TA-35-85 into upper Mortandad Canyon. 

• TA-35-86, carbon Dioxide Laser Building. In pjace as of March 9. 
19n. The building is roughly 150 ft by150 ft. SWMU No. 35-016(n) 
~ischar~~~' intI'" Tel'" Sit,:' Canyon A satc:!ite styage a.·erl SWM~ No 
35-004tm). is hJcat;;,d at TA-35-86. ThreE; stained-3D.1 areab. eWMU No. 3S 
014 (g). are located near TA-35-86. 

• TA-35-87, Laboratory office bUilding.  This structure was in place as of 
March 9, 19n. Satellite storage areas (SWMU No. 35-004 [n]) is located in 
rooms 175 and 158 ofTA-35-87. SWMU No. 35-016(b) discharges into Ten 
Site Canyon from TA-35-87. 

• TA-35-88, Pump house.  Located approximately 1,000 ft south of TA-35
68 as of February 3. 1976. 

• TA-35-89 through 95. Cancelled. 

• TA-35-96, and -9i, Storag~ tanks. Com~leted April 16, 1974. 
Removed after 1986. Identified as SWMU Nos. 35-0030 and k). 

• TA-55-98. Cancelled. 

• TA-35-99, Transfonner station. Completed May 20.1974. 
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TABLE 3=11 (continued) 

DESCRIPTION OF STRUCTURES 6T T6-35 

•  T645-1oo and -101, Electrical substations or transformer  
station.  

• T645-103, Manhole.  Located approximately 5 ft from the northeast  
corner of TA-35-25.  

•  T645-104 through -107. Cancelled. 

•  T645-108 and -109, Manhole. 

• T645-110, OflIce building. 

• T645-111 and -112. Cancelled. 

• T645-113, Transformer statIOn. Completed October 29, 1974. 

• T645-114, Transportable office building. 

• T6-35-115, Solvent storage shed. 

• T6-35-116, Concrete pad. 

• T6-35-117, ManHold. 

• TA-35-118, Manhole, electrical. 

• T6-35-119, Manhole, electrical. 

• T6-35-12O, Manhole, electrical. 

• T6-35-121, Manhole, electrical. 

• T6-35-122, Manhole, electrical. 

• T6-35-123, Manhole, electrical. 

•  T645-124, 6ntares Target Building. 

•  Tk~!i-12S, An!8fP.S C8tbon :Jloxate let.e:' Bafldlng. Proposec1  
October S, 1S7£. ~\,"Ml! L"O •. 2~-(\05lb~. sur.ace il'7lp".Jr.:JiTl:!~t.'if:\r: IO~.3u 


southwest of TA-35-125. Two sateUite accurnul3tion areas. SWMU Nos. TA  
35-004(c and d). are located at TA-35-125. A waste on treatment system,  
SWMU No. 35-007, is on the south side of TA-35-125.  

• T6-35-126, Truck access tunnel. Built in 1975 to connect laser and  
target buildings.  

• T6-35-127, Office building. 

• T6-35-128, Warehouse.  SWMU TA-35-D04(j), is located on the  
southwest side.  

• Tlt·3S·129. W&lte:o storage tanlt. Cornolete:l S9ptember ~1, 1P76. A  
200,000-gaJ. tank located 15 ft southeast of building TA-35-88.  

•  TA-35013O, Retaining wall. Proposed Novermer 17,1975. Located  
west of building TA-35-86.  

• T6-35-131 through -143, Manholes. . 
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TABLE 3:11 (continued) 

DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-144, .145, and -146, Sewage lagoons.  Completed  
December 4, 1975. Located in Mortandad canyon. Designated as SWMU  
No.35-010. Handles sanitary wastes forTAs-35, -048, -50, and-64.  

• TA-35-147,and -148, Manholes. 

• TA-35-149 through -153, Siege tanks. Completed December 4, 
1975. Part of tank farm designated as SWMU No. 35-015(a). Removed after 
1986. 

• TA-35-154, Oil-heating tanks.  Completed December 4,1975. Located 
approximately 80 ft west of TA-35-86. Associated with SWMU No. 35-015(a). 

• TA-35-155 through -157, Refrigerator coolant pads.  Completed 
December 4,1975. 

• TA-35-158, Acid sewer storage tank.  Completed March 26,1976. 
1,ooO..gal. tank buried approximately 8 ft from the west side of TA-35-85. 
Designated as SWMU No. 35-012(a). Received solvent, oil, and chemical 
spills In TA-35-85. 

• TA-35-159, 011 reservoir. Completed March 26,1976. 5,OOO-oal.
capacity tank buried approximately 14 ft from the west wall of TA-35-85. 
Designated as SWMU No. 35-011 (b). The 1990 SWMU report states that the 
capacity of the tank is 10,000 gal., but the same report states that DOE 
specifies the capacity of TA-35-159 to be 4,000 gal. (LANL 1990, 0145). 

• TA-35-160 through -1&5, Manholes, electrical and sewer • 

..  ;-"~1£6 th"'O~Qh ·16!. Canc~lIed. 

• A-35-170, Uquld nitrogen tank. Completed September 20, 1976 

• TA-35-171,lnsulatlng-01l storage tank.  Completed September 20, 
197c . Lc...ut".... snutt"l ancJ E'djac;en' tc: the midd!e (lf1 A·35-' '?5. 

• TA-35-172, Manhole. 

• TA-35-173 through ·178. Cancelled. 

• TA-35-179 through ·183, Manholes. 

• TA-35-184, Neutron time of field measurement line. Completed 
September 20, 1976. Approximately 280 ft long running perpendicular to 
TA-35-125. 

• TA-35-185, Weather-shielding shed. 

• TA-35-186, Transponable office building. 

• TA-35-187, Transformer substation. 
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TABLE 3-11 (continued) 

DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-188, High-Voltage Development Laboratory. COmpleted 
December 28, 1976. Located west of building TA-35-85. SWMU Nos. 35
014(f and n) and SWMU No. 35-011 (d) are located on east side of TA-3S 
188. 

• TA-35-189, Optic Evaluation Laboratory. COmpleted January 7, 
1977. 

• TA-35-19O through -192, Manholes. 

• TA-35-193 through -196. Trailer station. 

• TA-35-197, Underground 011 storage tank. Designated as SWMU 
No. 35-011 (c). Associated with SWMU No. ~5-007, a waste 011 treatment 
system. According to the 1990 SWMU report, the total capacity of this tank is 
1,000 gal., but the same report states that the DOE describes the tank as 
having a 24.00o-gal. capacity (LANL 1990,0145). 

• TA-35-198, Trailer station. 

•  TA..35-199 through -203, Manholes. 

• TA-35-204, SWItchgear station. COmpleted near September 5,1979. 

• TA-35-205, Substation. COmpleted near June 5,1981. Fed from 
switchgear station TA-35-204. 

• TA-35-206, Manhole. 

• TA-35-207, experimental suppon Laboratory. SWMU No. 35-004 
(f) was locatAd inside Ro~:rt 102. 

• TA-35-208 through -211, Transfonner stations. 

• TA-35-212, Storage shed. Dimensions 6 ft by 8 ft 

•  T~·3S-21~ -pr,e~ Fc.~rl:2';C'n Fa::H:tr. C'o::.plete." -:1 ca N::wem,er 
1979. Associated witn SWMU Nos. 35-o16(g ano h). outfalls. 

• TA-35-215, Sand filter. COmpleted circa April 1980. Located in 
Mortandad Canyon. Part of sanitary waste treatment lagoons, SWMU No. 36 
010(d). 

• TA-35-216 and -217, Manho.... 

• TA-35-218, Guard station. COmpleted circa February 1981. Located 
southwest of TA-35-213. 

• TA-35-219, Manhole. 

• TA-35--2:!0. GBa-metering station Comp!atfid ci~ No\'ember 1e8i. 

• TA-35-223 through -252, Office trailers. 

• TA-35-253 through -256, Transportable office buildings. 

• TA-35-257, Guard station. 
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TABLE 3-11 (continued) 

DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-258, Trailer. 

• TA-35-258, Trailer. 

• TA-35-260, Gold cart shed. 

• TA-35-261. OffIce trailer. 

• TA-35-262. OtIce trailer. 

• TA-35-263, OtIce trailer. 

• TA-35-264, OtIce trailer. 

• TA-35-265, Trailer pedestal. 

• TA-35-266. Cancelled. 

• TA-35-268, Portable OffICe building. 

• TA-35-269, Portable oHJce building. 

• TA-35-270, Portable offICe building. 

• TA-35-274, Transportable office. 

• TA-35-278 and -279, Storage tanks. Designated as SWMU No. 35 
012(b). 

• TA-35-284, Electrical transfonner. 

• TA-35-285, Retaining wall. 

~ TA·35-28e. La!'e:- Qa~ ttmk 

• TA-35-287, Manhole. 

• TA-35-288, Manhole • 

• Tk·3~2a~, :vI£:"Iholc 

• TA-35-290. Manhole. 

• TA-35-291, Alr-compressor building. 

• TA-35-292, 011 storage tank. 

• TA-35-295, Storage trailers. 

• TA-35-296, Storage trailers. 

• TA-35-297, Storage trailers. 

• TA-35-298, Storage trailers. 

• TA-35·~aS, Storal1e tral~ro. 

• TA-35-300, Storage trailers. 

• TA-35-303, Ocean cargo containers. 

• TA-35-304, Ocean cargo containers. 
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IABLE 3-11 (COncluded) 

DESCRIPTION OF STRUCTURES AT TA-35 

• TA-35-308, Electrical transformers. 

• TA-35-309, Storage contal....... 

• TA-35-310, Storage comal...,.. 

• TA-35-31', Storage ahed. 

• TA-35-312, ....r trailer. 

• TA-35-313, Storage building. 

• TA-35-314, Storage Shed. 

• TA-35-315, COncrete pad. 

• TA-35-316, Electrical transtormer. 

• TA-35-317, Trailer • 

. • TA-35-318, Electrical manhole. 

• TA-35-319, Electrical manhole. 

• TA-35-320, Switching statIOn. 

• TA-35-321, SwHchlng statIOn. 

• TA-35-322, SwHchlng stallOn. 

• TA-35-323, SwHchlng stallOn. 

• TA-35-324, Manhole. 

• ..~-35-325. atorage bul.dlng. 

• TA-35-326, Transponalner. 

• TA-35-327, Transponalner. 

• T.A·3'-~,!u "!"Irlnc.;pcrt;~~;."r. 

• TA-35-331, Transponalner. 

• TA-35-332, Transponalner. 

• TA-35-333, Transponalner. 
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which uses helium and nitrogen lasers (DOE 1987, 0264; LASL no date, 0402). 
Several SWMUs related to the use of dielectric oils ocaJr around TA-35-29 
(Figure 3-3). 

TA-35-34, called the Sodium Testing Building, was corJ1)leted In 1958. This building 
is used as a high- voltage switching laboratory (DOE 1987, 0264; LASL no date, 
0402). Several SWMUs are located on the south side of this building (Figure 3-3). 

TA-35-85, the Chemical Laser Facility, was completed in 19n and is used for 
research and development of krypton fluoride (KrF) lasers. Several SWMUs related 
to the use of dielectric oils are located near TA-35-8S, particularly on the north and 
east sides of the building (Figures 3-3 and 3-4). 

TA-35-86 was built to house the -Hellos· carbon dioxide (C~) laser facility. Part of 
this building is now used for the -Z-Pinch- machine, which is used to focus electron 
beams on targets. Associated with each of these buildings is a large number of 
outdoor siege tanks that are used for storage and handling of dielectric 011 for Marx 
generators and capacitors (DOE 1987, 0264). Several SWMUs are associated with 
oil handling facilities on the west side of this building (Figure 3-4). 

Buildings TA-35-124, -125, and -126 housed the -Antares- C02!aser experiment, 
which was COrJ1)leted in the mid-1980s. The Antares experiment used large C~ 
lasers and tritium/deuterium microsphere targets. Targets were fabricated in the 
Antares Target Building (TA-3S-124), and the lasers were housed in the Laser 
Building (TA-35-12S). TA-35-126 is a truck access tunnel between TA-3S-124 and 
-125 (DOE 1987,0264; LASL no date, 0402). Several SWMUs are located on the 
south side of TA-36-126 (Figure 3-4). 

TA-35-188, the High-Voltage Development Laboratory, was completed in 1976. 
Assembly of components for the KrF laser facility, TA-35-85, is performed in this 
building (DOE 1987,0264; LASL no date, 0402). Two SWMUs are located on the 
east sid, of thit :abO;2t"~ (FlgUH; ~-4i. 

TA-35-213 is the Target Fabrication Facility, which is used for housing the process
Ing of deuterium and tritium microsphere targets for various laser operations at TA
35. Tlle bu;ldlng al30 contai"s a berylliuM" processing facility U3rct!0 ma'1llfacture 
varllol:J:J structur.: ~t:a;>ef from bery!:ium (DOE i 38:', C2C 1:. Tho tJilc'r'}g W;'.S 

completed in late 1979 (LASL no date, 0402). Several SWMUs are located either 
inside or on the north side of this facility (Figure 3-4). 

Several other small laboratories and offices are also located throughout TA-3S. 
Table 3-11 provides a list of TA·3S structures. 

3.3.1.3 Ownership Profile and Land Uses 

DOE owns TA-35 and Laboratory personnel currently use TA·35 for experimental 
laboratory operations and offices. 

3.3.2 Hlstorlesl Overview 

The first laboratories and offices at Ten Site were COrJ1)leted in 1951. Initial 
operations Involved the preparation of kilocurie sources of radioactive lanthanum
140La. This was performed in a hot cell located in the basement at the east end of 
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TA-35-2. Waste liquids generated by waShings of this hot cell were stored in four 
50,OOD-ga1. concrete tanks (TA-35-10) to allow decay of the short-Uvecl l40La. The 
discovery that other radionuclides wHh longer half-lives, especially 90Sr•were being 
concentrated in these stored wastes necessitated construction of a wastewater 
treatment plant with Ion-exchange and air-filtration capactt.ies. The wastewater 
treatmentplantwas constantlybeset withproblems and required flJmerous retroflttings 
and additions of equipment. A discussion of this treatment plant (SWMU No. 35-0(3) 
is proVided in Section 3.3.2.1. Waste Management Activities. A discussion of spills 
and releases associated with this facility is discussed in Section 3.3.2.3, Past Waste 
Spills, Releases, and Incidents. 

Experimentation with several radioooclides. especially plutonium and tritium, was 
conducted at TA-35 In the 1950s and 1960s. Three experimental nuclear fission 
reactors were developed and operated for short periods between 1956 and 1964. 
These reactors included LAPRE-I,which operated in 1956; LAPRE-II. which 
operated in 1959; and LAMPRE, which operated from 1960 to 1964. LAPRE-I and 
LAMPRE were operated in the basement of TA-35-2, and LAPRE-II was operated 
in a below-grade pit nearthe southeast comer of T A-35-2. A tritium faciUty operated 
in the baSement of TA-35-2 from 1954 until 1974 (Harper and Garde 1981, 0458). 

By the 1970s, most of the work with radioactive materials was phased out (DOE 
1987,0264). and attention was focused on laser operations. Experimentation and 
development of laser technology continues to the present. Research on optics. 
robotics, and ooclear safeguards are also ongoing at TA-35. 

3.3.2.1 Waste Management AClIvHIe. 

The wide variety of research and development work that has been conducted at TA
35 over the past 40 years has resulted in the production and release of a variety of 
hazardous wastes and radioooclides. A list of known and suspected wastes 
(('(m:)g~ci at T.~-S5 is rrovided in Section 3.3.2.2. Suml"/lp.ry of Potential WaFtt 
Materials. Ninety-four SWMUs were designated at TA-35 in the 1990 SWMU report 
(LANL 1990, 0145). These SWMUs are listed In Table 3-12. and discussed in the 
following text. 
In 3ddHion ·0 the sHes designated as SWMUs. eight AOCs were listed in the 1990 
3\' ::v11J rapJrt (Ll NL 1900, C·145~. :~16S(' ~0Cs aredesignc:t~d as ~·35·C·'1tr-.ro~~lr, 
C-35-008 and IJre discussed in Tabie 3-19. 

SWMU No. 35-001. Material Disposal Area W; MDA-W. SWMU No. 35-001. Is 
located along the edge of Ten Site Canyon due south of the southeast comer of TA
35·2 (Figure 3-3). The sHe consists of two 4-in.-diameter by 125-ft·long buried 
stainless-steel storage 1anks,-each containing approximately 150 IHers (500 to 650 
Ib) of liquid sodium coolant from the deCOmmissioned LAMPRE reactor (Warren 
1974,04-0197;LANLcirca 1981,04-0209). When LAMPRE was shut down in 1964, 
the sodium coolant was drained into the tanks so that eachtaMwas about half-filled. 
the remaining space was backfilled wHh nitrogen gas under positive pressure, and 
the tanks were sealed (Harper 1979. 04-Q0(7). Before filling and after installation, 
the :anks were helium tested 'o"laaks (LASL lpn. 0643). After being sealed. the 
stainless-steel sodium tanks were suspended vertically 'n::;ide two separate 120-ft· 
deep carbQn steel-lined well casings driJled app(Qximately 3 ft apart. The bottoms 
of tne wells are not sealed. ahd the tops Of the tanks extend a few feet above grade 
(LASL 1977, 0649). Radiation levels measured at the tops of the taMS immediatel" 
after their emplacement were about 1 0 mRlhr (Warren 1974.04-0197). The socIiun 
in the tanks is slightly contaminated with 239Pu and associated fission products 
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(137CS. 22Na. 8OCo. and S9Ni). The 239pU content isvery low. less than 0.1 parts per 
million (ppm) (LASL 1977, 0649). 

In 1980. the original metal shed that covered the exposed portion of the tanks was 
removed. and the site was entombed In concrete. This decommissioning effort was 
funded under the SUrplus Los Alamos Scientific Laboratory (LASL) Facility Dispo
sllon Project (LANL circa 1981. 04-0209). The concrete structure that covers the 
tanks was Intended to be a pennanent closure, and is designated as TA-35-43. 
Releases of hazardous constituents from the tanks have not been documented. 

TABLE 3:12 

TA-35SWMUs 

SWMUNo~ Description 

35-001 

35-002· 

35-003(a-q) 

35-OO3(miscellaneous) 

35-003(r) 

35-004(a-o)* 

35-00S(a-b) 

'35-006

35-007 

35-008

35-0(\9(a-o \ 

35-01 O(a~)* 

35-011 (a-d) 

3S-012(a-b) 

35-013(a-d) 

35-014(a-o)* 

35-01S(a-b)• 

35-016(a-G) 

35-017 

35-018(a-b) 

Material Disposal Area W 

Material Disposal Area X 

Wastewater Treatment Plant 

Industrial Waste Unes 

Receiving Canyon 

Active/Inactive Container Storage Areas 

Inactive Surface Impoundments 

Decommissioned Surface Impoundment 

Waste Oil Treatment Systen) 

Canyonside Disposal Area 

Septic; c.;ystems 

Sanitary Lagoons And Sand Filers 

Underground Storage Tanks 

Inactive Storage Tanks 

Sumps and Drains 

Operational Releases 

Decommissioned Waste Oil Treatment 

Drains '.00 Outfalls 

Soil Contamination From Reactor Operations 

Leaking pCe Transformers 

- The SWMUs listed in Tables A and B of the HSWA Module VIII were the following (EPA 
1990, 0306): Nos. 35-002, 35-003(a-q), 35-004(8). 35-006. $-008. 3S-Q09(a-d). $, 
010(a-d), 35-014(a-b). and 35-o1S(b) 
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SWMU No. 35-002. Material Disposal Area X; MOA-X. SWMU No. 35-002. lies 
under 0.05 acres of parking lot near the southeast corner of building TA-35-2 (DOE 
1987. 0264) (Figure 3-3). It is the burial site for the LAPR- II reactor, which was 
defueled and decommissioned in 1959 (Harper 1979,04-00(7). PortiOns of the 
reactor that were buried in place included the reactor pressure vessel. the fuel 
reservoir, the connecting pipe, and possibly other components (Warren 1974. 04
0197; Montoya personal communication in Roberson 1991. 04-0227). The 2-ft
diameter reactor pressure or "COre-vessel is located inside an 8..ft-diameter. heavy
Walled. stainless-steel vessel. The fuel reservoir is a copper-lined stalnless-steel 
tank approximately 1 ft in diameter by 10ft long. The reservoir and pipe are 
contaminated with residual 235UOtphosphoric acid fuel solution and associated 
fission products. When buried, the space between the core andthe outer vessel was 
filled with sand. Although the 235U02 fuel solution was drained from the reactor and 
fuel reservoir in 1959. as much as 30 g (0.1 CI) of the liquid fuel solution and neutron
activation and fission products were believed to remain within the system (Warren 
1974.04-0197; Graf and Howard 1978. 04-0090). After removal of the fuel solution. 
the outer vessel,was capped and both the vessel and fuel reservoir were buried in 
place. about 8 ftbelow grade. The area was later covered with soil and asphalt. Also 
remaining inside the reactor is approximately 50 kg of radioactively contaminated 
gold, which was used as a corrosion-resistant lining of Internal parts. 

LAPRE-II and associated structures were removed from MOA-X in the summer of 
1991, under the Laboratory Work Order No. 6575723 (Gonzales 1991. 04-0089). 
Details of the removal are diSQJssed In Section 3.3.2.4, Environmental Surveys and 
0&0 Activities. Soil sampling carried out as part of the 1990 site characterization 
(Phase I of the 0&0 effort) revealed minimal soli contamination at a depth of 15 ft on 
the east side of the reactor. One sample collected from the sand bacldlll material 2 
ftfromthe reactor contained 152Euasthe primarycontaminant at 217 pCilg (Montoya 
1990, 04-0161). 137Cs was also discovered in the soil in concentrations up to 8 pCiI 
g (Montoya personal communication ift Roberson 1991. 04-0227). Five other holes 
drilled for sal'lllies yielded no radioactive contaminatio!'l. Additional soli samples will 
De token AnU analY46d aft6. rer..:JvCi! 0; the ves~e: /;c: ",mplete to ve~iti clearrJp to 
background or as low as reasonably achievable (AlARA) levels (Fresquez 1991,04
0080). 

.sV'~l'~! 35-( J3:a:g},,~.atrmilf.l)fLt A ¥''8$!~water treatment 
,)Iant k.lcateo at tt.e ei3t end of Tfo):l St.e :.1e~.Cl \F ,~ure 3o E'; ot:»e~aled frO.:11 &51 •.ur.:: 
1963. ~ consisted of waste lines, storage tanks. an Air Filter Building. ion-exchange 
columns, and chemical-treatment and precipitation tanks. The facility, former1y 
referred to as -Area W- (not equivalent to MDA-W), covered an area of 1.7 acres. 
Plant operations began In 1951 as a sll'IllIe system of holding tanks, but by 1963 the 
plant had grown into a COl'llllex operating facility, consisting of the structures listed 
in Table 3-13 (SWMU Nos. 35-003(a-q), plus an array of underground pipelines 
(SWMU No. 35-o03(miscellaneous)) and overhead air-filtration ducts. The locations 
of these structures are shown in Figure 3-5. 

Waste treated at this plant originated from the radiochemistry laboratories and 
operations of the radioactive lanthanum-140 hot cells in TA-35-2, at which kilocurie 
sources Qf 'i,.0la Vlerti prepared, The radio2~iVlty i~ the wasta w&s due to ''"'ea, 
14Of.a, 89Sr, 9OSr. and toy isotopes. as weH as traces of other radionuclides such as 
137CS and 106Ru (Emelity 1958) ()4..0060). Liquid waste from the laboratOries was 
routed into a phase separator pit (SWMU No. 35-004(n)), and was stoted in three 
600-gal. reinforced-concrete underground storage tanks (TA-35-4. -5, -6; SWMl' 
Nos. 35-003[a, b. c). respectively). The liquid was caustic-treated for acidity in these 
tanks and then routed to four5O,OOO-ga1. concretA storage tanks (T A-35-1 0, SWMU 
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No. 35-003[d]). which were designedto provide an estimated six-month holding time 
to allow for decay of 14Ot.a and 140Ba. 

Radioactively contaminated air from the hot cells In T A-35-2was sent to the Air Filter 
Building (TA-35-7. SWMU No. as.003[p]). There. the contaminated air passed 
through aseries of air.cleanlng filters, which were washed by tap water andlor long
decayed waste from the tank farms. This method, which relied on high-evaporation 
loss in the filters, was expected to balance the incoming waste volumes. In practice, 
the system worked as designed, with 14Ot.a and 140Ba decaying out. Other 
radionuclides, however,becameconcentrated during storage and evaporation. 90Sr· 
and 89Sr became major constituents in the longest-stored wastes. accounting for 
over 50% of the remaining activity. Buildup of radiostrontium in the ·closed system" 
became a problem in the air.cleaning equipment and required numerous hot cell 
washings. which in tum produCed greater volumes of radioactively contaminated 
wastewater. The large volumes of wastewater overwhelmed the storage capacity of 
the system, and led to spills, overflows. and unplanned releases of waste into the 
canyon (SWMU NO. 35-003[r» (Emellty 1958. 04-0060). 

Concentrations of 90Sr up to 1.000 times discharge tolerance sometimes prevented 
discharge of the wastewater and required the addition of equipment for strontium 
removal. In 1955. a single.column cation exchanger designed for removal of 90Sr 
in the acid cycle was added to the system in TA-35-7. The success of this column 
justified the building of a pilot-plant scale unit for removal of 90Srfrom the waste. The 
pilot piant was built in a corner of TA-35-7 and consisted of a flow-rate regulator and 
a resin column 161n. in diameter by 8 ft highwith 5 ft3 of cation-exchange resin. The 
piant also required the addition ofa regeneration acid tank with air-pressure controls; 
a 150-gal. hopper-bottomed, spent-regenerant tank with a flash mixer. and drains for 
supernatant and sludge removal (TA-35-38, SWMU No. 35-003[g]); and a 1.000-gal. 
concrete sludge tank (TA-35-22. SWMU No.35-003[m)). The system could treat 
waste from anyone of the four tanks in TA-35-10 (SWMU No. as.003[d]). Because 
of erratic results and gamma radiation buildup at the exchange columns and 
ec.uipnlenl, the plr..nt was redesigned for a:1 3ctditional rtl:iin tfJlumn, aUl:"matir. ;lH 
control, electronic-operating controls. and lead shielding for operator protection 
(Emellty 1958. 04-0060). 

Ir. 1 ~58, a s~nrf ion-~xcha"ge ~Im,," wa! adcJAd at TA-as.7. The new ion
e:;:;hangE unr. co:'",:isu::d .:' tw~ IAlu ,r,scon.Rining a iJi~! Of 1(l t 3of [;;we.' 5C resin 
a~ necessary pumping, control, and regenerating equipment for acid regeneration, 
pt-: control, and regenerant treatment. The waste was retained In storage as long as 
practicable to reduce radioactivity to the lowest possible level by decay. " was then 
pumped to the ion-exchange columns, which were operated in series, and the 
effluent was discharged or recirculated depending on its level of radioactivity. The 
radioactive material retained in the columns was removed at the end of each run by 
regeneration with 100 gal. of 30% nitric acid after a backwash with tap water. The 
spent-acid regenerant was drained to the regenerant tank (TA-as.38. SWMU No. 
as.003[g)) with approximately 40 gal. of final rinse water. The spent regenerant was 
then neutralized with caustic. sodium carbonate. and strontium nitrate to excess, 
followed by iron sulfate as a flocculation aid. After complete mixing in a flocculator 
tank (TA-3S-31. SWMU No. 35-005[1]), !he ~io~ctr/e rr.ateria: was tt.en finoll)' 
precipitated as 25 to 30 gal. of concentrated sludge that was drained to concrete 
skldge tank TA-35-22 (SWMU No.as-003[m» southeast Of TA-as-7 or mixed with 
cement in a 55-gal. drum. Drums were hauled directly to the hot dUmp at TA-54 
(Emellty 1958, 04-0060; Emelity 1975, 04-0061). 
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TABLE 3-13 

STRUCTURES AT TA-35 WASTEWATER TREATMENT PLANT 

SWMUNo. Structure Structure Type Status 

35-003(a) TA-35-4 storage tank inadivea 

35-OO3(b) TA-35-5 storage tank inadivea 

35-o03(C) TA-35-6 storage tank lnadivea 

35-003(d) TA-35-10 holding tank building removed February 
1985 

35-o03(e) TA-35-36 storage tank removed August 1981 

35-003(f) TA-35-37 flocculator tank removed 1980 

35-003(g) TA-35-38 regenerant tank removed 1980 

35-003(h) TA-35-31 retention tank removed February 
1985 

35-OO3(1)b TA-35-78 surge tanks relocated November 
1974 

35-003Wb TA-35-96 storage tank removed after 1986 

35-003(k)b TA-35-97 storage tank removed after 1986 

35-003(0 TA-35-8 pump pit removed December 
1984 

35-003(m) TA-35-22 sludge tank removed August 1981 
35-003(n) TA-35-3 phase separator pit inadivea 

35-003(o~ TA-35-12 mant-.ole removed January 1985 
35-003(p) TA-35-7 Air Filter Building decommissioned and 

decontaminated 1980 

35-oo3(q) TA-35-9 pipe trench removed December 
1984 

35-003 UU8s68 undergrot.ind lines rrust :ines remuved in 
(miscellaneous) through 112 1981 and 1984 

a Removal is planned (Gonzales 1991, 04-0(88), but the date of removal is not established. 
b These tanks were incorrectly identified as part of the wastewater treatment plant in the 

1988 and 1990 SWMU reports (International Technology Corporation 1988,0329; LANL 
1990, 0145). 
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In 1960. a new waste treatment plant with much greater cation-exchange capability 
was put into operation at TA-35. It provided chemical precipitation capability and 
cation-exchange treatment at a rate of 50 gal. per minute (gpm) through two 50 ft3 
resin cation-exchange columns In series. Among the equipment added to the 
treatment facility in 1960 was a 2S.0OQ-gal. tank, TA-35-36 (SWMU No. 35-003[e), 
which was used for storage of liquid radioactive waste. The tank was connected to 
the Air Filter Building (T A-35-7) by two lines, each 3 in. in diameter, totaling 156 ft In 
length. 

In 1963. a new wastewater treatment plant at TA-SO became operational, and from 
that time on wastes were no longer treated at TA-3S; all wastes were pumped to TA
SO through Une49 (referto Figure 3-5) (Ernelity 1975. 04-0061). Mostofthe Ten SIte 
wastewater treatment plant was decommissioned and decontaminated in 1981 and 
1985; this process is discussed in Section 3.3.2.4. Environmental Surveys and D&D 
Activities. The present status of structures at the plant is given in Table 3-13. Soil 
contamination associated with this facility was extensive, especially at SWMUs 35
003(d, m. n, and 0). Radioactive soil contamination that remained after 0&0 
activities is also discussed In Section 3.3.2.4. Environmental Surveys and D&D 
Activities. No data are available on the extent of contamination by hazardous 
chemicals. 

It should be noted that SWMU Nos. 35-003(1, j, and k) appear to be totally unrelated 
to the wastewatertreatrnent plant. SWMU No. 35-003(1) consists of two vertical steel 
surge tanks (TA-35-78) that were probably associated with the gas laser facUity in 
TA-35-29. The tanks were used to accommodate pressure excursions (surges) and 
most likely managedonly helium and nitrogen, which were the gases used in the gas 
laser facility. The tanks were Installed in 1966, three years after shutdown of the 
wastewater treatment plant. and were relocated to TA-35-27 in 1974 (LASL no date, 
0402). 

SWMUNos. 35-0030 and k) were two aboveground storage ("'Baker'") tanks fonnerly 
iccated on the we~t sid'! of 1 f -3fi-29. The tanks ""era proMbIy usttd 10r stCl'ag9 c-f 
dielectric oil in association with the oil handling facility (SWMU No. 35-015[b]) on the 
east side of TA-35-29. The tanks were installed in 1974, well after the wastewater 
treatment plant was shutdown (LASL no date, 0402). The tanks were still present in 
a 1986 a~ri!31 p~otograph, but v:ere rel"'1t)ved before 1990. 

SWMUNo. 35-QQ3tmjscelianeous).lndySldal waste Lines: SM,UNo.3S-oD3(mUj
cellaneous), as designated in the 1990 SWMU report, consists of the network of 
underground lines that connected the various stlUctUres that composed the Ten Site 
wastewater treatment plant (SWMU No. 35-003). The locations of these lines are 
shown in Figure 3-5. Most of these lines were removed during the 1981 to 1985 
Radioactive Liquid Waste Lines Removal Project; however, some sections of line 
remain in place (Elder et at 1986, 0456). These lines transP9rted wastes contami
nated with various radionudides (e.g., ~9Pu, 140La, 14Oea, 137Cs, 90Sr, 89Sr, and 
90y) and possibly hazardous chemical contaminants from laboratories and hot cells 
in TA-35-2 to various portions of the treatment facility. 

~e!ea~ps t)f ratiica!:t":e contamina!iun to t~ ~t1VirenmE'nt from thttse tine, hay'! 
been documented (Cox 1985,04-0047; Cox 1985, 04-0048; Cox 1985.04-0049; 
Cox 1985, 04·0052). Most ofttlfse ~Ieasesapparently occurred through Ie~ inthe 
lines. Soils contaminated bythese leaks typically occur at dePths of 15 to 20 ft below 
Brade in the trenches in which the lines were laid. Gross-beta contamination from 
0Sr,sOy up to 3,243 pCUg was found at depths Of 17to 20 ft in the trench from which 

Lines 90. 90B, 91, and 92 were removed (along the north side of TA*35-7) 
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(Figure 3-5) (Cox 1985. 04-0052). Up to 7.000 pCilg gross-beta contamination was 
found near manhole TA-35-12 (SWMU No. 35-003[0]) along the east wall of 
TA-35-7. the location of Line 90A (Figure 3-5) (Cox 1985,04-0049). Similar levels 
of contamination are suspected along the traces of other lines included in this 
SWMU. Downward and lateral extent of contaminant migration has not been 
addressed. More information on the removal of these lines and radioactivity levels 
encountered during removal is provided in Section 3.3.2.4, Environmental Surveys 
and 0&0 Activities. 

In addition to the releases from leaking lines, two of the lines (71 and 95) had direct 
outfalls into the small canyon immediately east of the treatment facility (SWMU No. 
35-oo3[r». The outfall from Line 71 enters the canyon beside the road that runs 
eastward south of TA-35-27 (FlQures 3-5). The outfall from Line 95 enters a daylight 
discharge channel southeast of TA-35-7 that runs into the canyon along the south 
side of the former location of the holding-tank building. TA-35-10 (Figures 3-5). 
Radioactive and chemical contamination is suspected atthese outfalls, although this 
has not been documented. 

SWMU No, 35-003(rl. Receiving Canyon; A small shallow canyon located immedi
ately east of the former location of the wastewater treatment plant (refer to Figure 3
3) was the site of effluent discharge and spills from the holding tanks, SWMU No. 35
003(d). This canyon isdesignated as SWMU NO. 35-003(r) inthe 1990SWMU report 
(LANL 1990. 0145), and will be addressed in this OU 1129 Work Plan. This canyon 
is known to be contaminated with radioactivity. primarily from 90Sr, but 137Cs and 
239Pu are also present. Contamination by hazardous chemicals has not been 
characterized. Spills and releases from the wastewater treatment plant Into this 
canyon are summarized in Section 3.3.2.3, Past Waste Spills, Releases, and 
Incidents (refer to Tables 3-20, 3-21 ,3-22). Environmental surveys inthe canyon are 
discussed in Section 3.3.2.4, Environmental Surveys and 0&0 Activities. 

SWMU Nos, 35-004(a-o), Container Storage Areas; Areas usedto store containers 
Of POlenti~1t1 ll4ZdftiI)U& wa=,le are ioccrted t:.rou\JOOUl TA-3!i. These lieaf: are 
designated as SWMU Nos. 35-004(a-o). These satellite storage areas include 
deSignated rooms or areas both inside and outside Of buildings. Table 3-14 lists the 
storage areas and describes the types of wastes believed to have been stored at 
these ~re9~ (JNl1990, 0145\. lc:ation~ of thar.e storage creas are eoo\Un in 
Figur& :;t,4. 

Spills and releases have been documented at several active and inactive container 
storage areas. Releases were apparent at container storage areas at TA-35-25 and 
-125 (SWMU Nos. 34-004[a, c, and d]) during the 1990 site inspection, but these 
areas were reportedly cleaned up. During an ER Program site reconnaissance in 
1988, stained soils were noted at TA-35-25, -85, -125, -2, -67, -11, and -128 (SWMU 
Nos. 34-004[a, b, c, d, e, k, g, h, and j], respectively). SWMU No. 35-004(c) is located 
inside a bermed area that encloses the waste oil treatment system, SWMU No. 35
007. Stains on the asphalt inside the bermed area were noted in 1991. leaking 
drums and capacitors in these same areas are mentioned inthe CEARP (DOE 1987, 
0264). The storage area nearTA-35-67 (SWMU No. 34-004[g» was investigated as 
pa~ of "En,;ironmeatal Problem 19";n the !")OE Environrr.ert&al Surlay (COE 1987, 
04-0251). Three soil samples were oollected and analyzed for alpha and gamma 
activities, metals, pesticides/PCBs. and volatiles, The sampl,s had low-alpha and 
-gamma activities; some metals (unspecified) and acetone were the only chemical 
contaminants detected. Hazardous releases from other container storage areas 
have not been documented. 
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TABLE 3-14  

CONTAINER STORAGE AREAS  

SWMUNo. Location  Waste Stored Status 

35-004(a) East and south sides of TA-35-25  Solvents. Stoddard solvent. 011 Active 

35-004(b) Outside at northeast corner of T A-35-8S  Acetone, alcohols, solvents, Active 
oils, VOCS, rags 

35-004(c)  Outside on south side of TA-35-125 at Oil Dieleclric oils Active 
Treatment Facility (SWMU No. 35-007) 

35-OO4(d) Room 104; BasementofTA-35-125  Laser dye, oils, solvents, Active 
acetone 

35-004(e) Room C18; Basement of TA-35-2  Solvents. laser dye, VOCs. Active 
PCB oils, UCI 

35-004(f) Room 102; TA-35-207  Laser dye, solvents, 011. Inactive 
acetone, alcohol 

35-004(g) Outside, south side of TA-35-67  Oils, solvents, Freon"", Active  
vacuum pumps  

35-004(h) Outside, at northeast comer of TA-35-7  Oils. capacitors, solvents. Inactive 
Freon"" 

35-004(1)  Outside, formerly located near the west Oils. capacitors, solvents, Inactive 
tnd of T A :15-244 Freon"" 

35-004(j)  Loading dock on southwest side of Oils. capacitors, solvents. Active 
TA-35-128 Freon"" 

35·,)~~(k.) :Li!,i'e hc;c1 i~ Roorr, 1-.135; TA·:::':·2  S, ve.lts; la~; dy~. vor;&, A':1ive 
PCB oils, UC. 

35-004(1) Room 105; TA-35-27  Stoddard solvent, solvents. Inactive 
rags 

35-004(m) Along fence on south side of TA-35-86  Solvents. Freon"", oil, rags Inactive 

35-004(n)  Room 175. Room 158; TA-35-87 Photo-processing wastes, rags Active 

35-004(0) North dock, outside; TA-35-213  Solvents. chemicals, Active 
KimwipeSGl! 

SoUif»'. LANL (1990.0146). 
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SWMU Nos. 35-005(a-b). Inactive Syrface Impoyodmems; Two gunite-lined 
surface impounelments at TA-35 were fonnerfy used for storage of waste dielectric 
011. One, SWMU No. 35-005(a), was located near Mortandad Canyon northeast of 
the Chemical Laser Facility, TA-35-85 (Figure 3-3), and the other, SWMU No. 35
oo5(b),was on the south side of the Antares Carbon ~ioxide Laser Building, TA-35
125 (Figure 3-4). Both impounelments were closed in the summer of 1989 in 
accordance with Resource Conservation and Recovery At:J. (RCRA) interim status 
closure standards (Fresquez 1990, 04-0074). 

The impounelmenteastofTA-35-85,SWMU NO.35-005(a),wasconstructed in 1985 
to replace the impounelment that previously existed at this location, SWMU No. 35
006. The iI'I1X»unelment was built to collect the following: oil spills that might occur 
within the benned area arounel the oil-hanc:lling facilities on the west side of TA-35
85; liquid wastes (i.e., solvents anel oils) from drains that serviced the oil-hanelling 
equipment (I.e., Marx tanks anel switch sections) of the KrF laser In TA-35-85; anel 
preclpltationrun-off. Whentheimpounelmentwaslnuse.itwasperiodicallypumped 
anel the oil was recycled. Stained soil anel rock along the rim of Mortanelad Canyon 
inelicates that this impounelment had overflowed In the past (LANL 1990. 0145). 

The second impounelment, SWMU No. 35-005(b), was located near Ten Site 
Canyon south of Buiiding TA-35-125 (Figure 3-3). It received waste 011 anel solvents 
from electrical equipment Inside buildings TA-35-124, -125. anel -126. as well as 
stonn water run-off (DOE 1987, 0264). When it was in operation, it was also 
periodically pumped anel the 011 recycled. Astained area approximately 6 ft wide that 
extends to the floor of Ten Site Canyon inelicates past overilowS from the ponel. 
SWMU No. 35-005(b) was investigated as -Environmental Problem 16" in the DOE 
Environmental Survey (DOE 1987,04-0252). Three sludge saf11)les were collected 
from within the impounelment. Gamma activity screens of the sludge inelicated only 
natural activities. Some volatile organic compounels (VOCs) anel metals were 
detected; lead concentrations were below extraction procedure (EP) toxic levels 
(DOE 1987. 04-0252; LANL 1990, 0145). 

Both impoundments were drained in August 1988, anel samples of liquid anel sludge 
from both impounelmentswere collected. Liquids samples were analyzed for VOCs, 
PCBs. EP-toxicity metals, anel radionuclide activity. Sludge samples from SWMU 
No. 35-OO~:a' were r.nalyzed for VOCs and EP-tc:.xiclty ",etals; samples (ro:n 
S\JiiaJ NL 35-00S~b; vve-to analY.lbd only tor V)Cs. tl.l;e1r5iS Df ~h·? hqL..::! :J~rnp,3 
at SWMU No. 35-oo5(a) detected sc-me VOCs anel above-backgrounel alpha 
activity; however, no PCBs were detected and metals were below EP-toxiclty levels. 
The sludge saf11)1e from this ponel contained detectable VOCs, anellead was the 
only metal detected in concentrations that exceeded the EP-toxicity levels. The 
liquid saf11)1e from SWMU No. 35-005(b) contained detectab!e VOCs, but radioac
tivity was measured at backgrounel anel metals were below the EP-toxiclty levels. 
The sludge sample from this ponel contained several detectable VOCs (LANL 1990, 
0145). No information is available on which VOCs were detected or what the 
concentration levels were for any of the contaminants encountered. 

When these impoundments were decommissioned in 1989, soil samples immedi
ately ~r.eatt, tht' Quni!e li:lers i"ldicated the presence of RCRA VO~s. Con£l
quently. soils beneath the impounelments were removed. Approximately 1 to 2 ft of 
soil was excavated from the location of the pond near T A-35-85 (SWMU No. 35
OO5[a]). and between 10 and 15ft of soil was removed from beneath SWMU No. 35
oo5(b) (Fresquez 1990, 04-0074). At these depths, confinnation samples showed 
that soils still contained petroleum hydrocarbons, but VOCs were detected at 
concentrations too low to pose a heahh concem (Fresquez 1990, 04-0074). 
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In 1990, soil safT1)les were taken again at these sites to verHy cleanup. Samples 
were collected near the surface, and at 5·ft increments from core holes that 
penetrated to depths of 45 ft (SWMU No. 35-oo5(a)) and 55 ft (SWMU No. 35-005[b)). 
At SWMU 35-005(a), all samples were measured at background for gross·alpha, 
-beta, and -gamma activity, and below detection limits for VOCs and semivolatile 
organic compounds (SVOCs). All subsurface samples tested negative for total 
petroleum hydrocarbons, but the two surface soil samples measured 314 ± 62 ppm 
and 97 ± 19 ppm total hydrocarbons (Fresquez 1991.04-00(1). 

At SWMU No. 35-005(b). all s8lJ1)1es were measured at background for beta and 
gamma activity. Gross-alpha activity ranged from background to 60 pCilg and was 
observed throughout the soil profile, although the highest readings were near the 
surface. Samples from the 20 ft depth in one core contained over 20 target VOCs 
(not specified in the report). Three VOCs were present in concentrations greater 
than,1 ppm (trichlorotrHluoroethane at 8 ppm; tetrachloroethane at 1.5 ppm; and 
1,1, 1 trichloroethane at 13.4ppm). Acetone was detected at 86 partsper billion (ppb) 
in asample collected at a depth of 25 ft. Total petroleum hydrocarbons were present 
in almost all samples at concentrations ranging from 4.9 to 339 ppm. In the other 
core. most samples collected from greater than 15 ft depth contained 
trichlorotrHluoroethane in concentrations less than 30 ppb. Acetone was detected 
(24 ppb) at 30 ft, and 1,1,1-trichloroethane (10 ppb) at 15 ft depth. Total petroleum 
hydrocarbons were present in most samples at concentrations ranging from 3.18 
and 9.44 ppm. No SVOCs were detected in samples from either core (Fresquez 
1991,04-0076). 

Whether the stained overflow areas that extended from the ponds to the canyons 
were remediated during the 1989 Interim Action Closure of the impoundments is 
unknown. The stained areas around both impoundments were sampled for PCBs 
in 1985, and yielded no samples with concentrations greater than the detection limit 
of 1 ppm (lANL 1990, 0145). The overflow area south of TA-35·125 was investi
gated as "Environmental Problem 21- in a DOE Environmental Survey (DOE 1987, 
04·02C3j. Turae S&mp'~s c:vU~ej t't 50-r. intc)lwl~ cown the slcpe be!r>w thE' 
impoundment indicated low levels of alpha and gamma umitters, PCBs, and VOCs 
(DOE1987, 04-0253; LANL 1990, 0145). 

S~l.' NQ, 3F-OC6....t2.~"'01"::1$3ioncc1..su.I1a.cR 'rm=,undm&Dt A dacol1"lmissfnned 
s,",nacs imj.'l.lur.jmen:, SWMU tv::. Z5-uu13, was si,~ated n'1r.h9ust )f ELlilc:iin~ TA
35-85 (Figure 3-3). Itwas replaced in 1985with a gunite-Uned il'f1X)undment, SWMU 
No. 35-005(a). The original impoundment was used for disposal of waste oil from the 
KrF laser building, TA-35-85. Other wastes such as solvents may also have been 
discharged to the impoundment. The CEARP survey reported that oil from spills at 
the impoundment had run to the bottom of Mortandad Canyon, at which point It 
intercepted the effluent stream from TA·50. Soil samples collected from this spill 
area in 1985 did not detect PCB contamination (DOE 1987,0264). New Mexico 
groundwater discharge regulations were violated when the impoundment over
flowed into Mortandad Canyon (Martz 1986, 04·0152). This impoundment was 
closed concurrently with the impoundment that replaced it, under the same RCRA 
closure action described for SWMU Nos. 35-o05(a and b). 

SWMU No. 35-007. waste OJ! Treatment System: TA-35 has an active waste oil 
tre_ment systQm, SWMU No. 35-007, Ioc:;atedon the south side of TA-35·125 
(Figure 304). The system recycles and reprocesses dielectric oils f(om laSer 
operations in TA-35-125 by removing water and other contaminants. The oil is then 
reused in the Marx generators. The system includes an oil-recovery unit enclosed 
in a trailer. a vacuum system, molecular sieves that are used for water and carbon 
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removal, and a 28.oo0-gal. underground storage tank, TA-3S-197 (SWMU No. 35
011[C]). located immediately beneath the oil-recovery unit (Umphres personal 
comf1lJnicationln Roberson 1991, 04-0226). (Note:TheSWMU report (LANL 1990, 
0145) lists the capacity of this tank as 1,000 gat. and according to the DOE 
description of the underground storage tanks, the capacity of tank T A-35-197 is 
24,000 gal.). The treatment facility is enclosed in a 1-ft-high concrete berm designed 
to contain spills. According to the SWMU report, this curbed-spill retention area 
formerly discharged to the waste oil pond south of TA-35-125 (SWMU No. 35
oo5[b]), but the unit is now equipped with underground storage tanks (USTs) and 
sumps that contain spills of oil, and pumps that retum the oil to the treatment unit 
(Umphres personal communication in Roberson 1991, 04-0226). The treatment unit 
does not discharge to the environment. and no hazardous releasesfrom this unit are 
known (LANL 1990, 0145). However, oil spills have occurred in this vicinity, from 
Marx tanks inside TA-35-125 (see the discussion on AOC Nos. 35-C-004 and 35-C
OOS).Acontainerstoragearea(SWMUNo.35-004[c]),inwhichdrumsoftransformer 
oils are stored, is also located within this bermed area. 

SWMU No. 35-008. Canyonside Disposal Area: Acanyonside disposal site, SWMU 
No. 35-008, Is located along the Mortandad Canyon rim north of the center portion 
of Building TA-3S-85 (Figure 3-4). The debris. which includes scrap metal and pipe. 
paint cans, a 55-ga1. drum, and miscellaneous building materials. extends from the 
canyon rim to the canyon floor. Nonhazardous debris includes concrete, conduits, 
asphalt, pipe, reinforcing rod, and soil. Releases of hazardous materials from this 
surface disposal area are not documented (LANL 1990, 0145).- During a 1991 ER 
Program site Inspection, only asmall amountof debris (tubing, scrapmetal, and soda 
cans) was observed at this location (Roberson 1991,04-0226). 

SWMU No, 35-009 (a-e), Septic Systems: Whenthe SWMU report was written, two 
active and two inactive septic systems existed at TA-35 (LANL 1990,0145). In 1990, 
the two active systems, SWMU Nos. 35-009(c and d), were abandoned and left In 
place (Smithour 1991, 04-0221). Sewage from the buildings formerly served by 
t!lGS9 septic Sli&.)~ i~ (I(Nl t;'anspcned by force main to ll. ~!';t.·al collectior. l)Oint, 
and from there it is sent to the sanitary-waste stabilization lagoons in Mortandad 
Canyon (SWMU No. 35-010). All of the sanitary waste from TA-35 now goes to the 
lagoons (Smithour 1991. 04-0221). The four systems handled primarily sanitary 
w~~es, bL~ industriilll wastes. possibly containing raditlnuclic'eG, :X)l':~ have been 
released to the ::;l'stemo. 

The four inactive septic systems at TA-35 are identified as SWMU Nos. 35-009 
(a-d) and are listed in Table 3-15. The Iocationsofthese systemsare shown in Figure 
3-3. 

SWMU Nos. 35-009(a and b) dischargedto drain fields on the south rim of the mesa, 
and both were abandoned in place in 1975 (LANL 1990, 0145). The drain field for 
SWMU No. 35-OO9(a) is located on the south side oftrailerTA-35-236. which is south 
of the Sodium Testing Building, TA-35-34 (Figure 3-3). A 1968 memorandum 
indicated that the drain field for SWMU No. 35-009(a) was plugged, and the system 
was daylighted (Daniels 1968 0613). The location of the drain line is unknown. The 
locatio;, of UU:f di'air. fiete for SV\t'MU No. 35-009(b) !s uncertain, but a. 1965 aerial 
photograph shows a rectangular, newly engineered area lacking vegetation on the 
southeast side pf T A·35-67. This area probably represents the drain field for SWMU 
No. 35-009{b). which was installed in 1965. Septicsystem TA-3S-44 (SWMU No. 35
009[c]) discharged to a leach field that consists ofthree trenches covering a total area 
of 1.600 ft2. This leach field is located underthe dirt access road that runs east and 
west along the mesa edge on the west side of the trai,ler, TA-35-261. The leach field 
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at SWMU No. 35-009(d) consists of three trenches covering an areaof 1 ,800ft2. This 
leach field was installed beneaththe dirt access road that extends eastward fromthe 
cooling tower, TA-35--33. TA-35-65 was previously registered as an unpermitted 
waste streamwith NMED registration number LA-41 (LANL 1990, 0145). (The tanks 
associated with SWMU Nos. 35-o09[c and d] were PUr11*i on a weekly basis [The 
Zia Co""any 1986,04-0205].) 

SWMU No. 35-009(e) is a sewage drain line from TA-35-25, which discharges to an 
outfall in Ten Site Canyon about 30 ft south of the building (LANL 1990, 0145). This 
drain does not pass through a septic tank or leach field. The status of this drain line 
is unknown. 

SWMU Nt35-010fa-e" Santtaty lagoons and Sand Biters: The sanitary waste 
treatment ystem atTA-35 consists ofthree lagoons (SWMU Nos. 35-o10[a.o]) and 
four sand filters (SWMU No. 35-01 O[d]). The system is used for blologicaltreatment 
of liquid waste (Table 3-16). The lagoons, installed in 1975, and the sand filters, 
installed in 1980, are all currently active."The lagoon and the sand filters are located 
in a shallow tributary of Ten Site Canyon about 300 ft east of the mesa upon which 
TA-35 is located (Figure 3-6). Bentonite and soil ina the bottom of the lagoons and 
the sides are concrete. The four sand filters are plastic-lined (LANL 1990,0145). 

TABLE 3-15 

SEPTIC SYSTEMS AT TA-35 

SWMUNo. Associated Structures Period of Use LocatlonlOverflow 

35-009(a)  TA-35-14, 1.500-gal. tank 1951-1975 West side of TA-35-34 
TA-35-15, dosing chamber 1951-1975 (south of TA-35-2); 
TA-35-16, di!tribution box 1A51-1S75 d!s~a:"pp.c:t to drain 

fiAIo and OUtfal! on 
south rim of the mesa 
to Ten Site Canyon 

~[j(J?\b} 	 TA-25-"'6. -einL- reed 1965-1975 3:,~n of TJ.,-33-~r;,; 
concrete (imk discl1arged to d."Sln 
TA-35-77, reinforced 1966-1975 field and outfall on 
concrete distribution box south rim of mesa to 

Ten Site Canyon 

35-009(c)  TA-3s.44. 1,290-gal. tank 1961-1990 North of TA-35-2; 
TA-3s.45, distribution box 1961-1990  discharged to leach 

field on north rim and 
two outfalls in 
Mortandad Canyon 

35-009(d) TA-35-S5. 1,601J-gal. tank 1966-1990  Northeast oorner of 
Ten Site Mesa; 
disCharged to leach 
field and outfall in 
Mortandad Canyon 

SOUICb: 1990 SWMU report (LANL 1990,0145). 
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IABLE 3=16  

SANITARY-WASTE TREATMENT SYSTEM  

SWMU No. Structure Number Structure Type Dimensions 

35-010(8) 
35-010(b) 
35-010(c) 
35-010(d) 
35-010(e) 

TA-35-144 
TA-35-145 
TA-35-146 
TA-35-215 
TA-35-215 

Lagoon
Lagoon
Lagoon 
Sand Filters 
Discharge 
Headwall 

240 ft x 59 ft 
100ftx 115ft 
105ftx 115ft 
100ft x 45ft 
NlA 

TA-35EAST  

3S-010(a~ ,
• 

Sewage Lagoon 

C-3s.G07 

Oosi"g Siph~n 
Tank 

4, 
35-010(d) 

Sand 
Filters 

35-010(C) Abandoned 
Outlet Line 35-010(.)

35-01O(b) 
Line Discharge 

Headwall 

Drain 

100 50 0 100 200 300 400 

Figure 3-6. Location. of .tructur•• and SWMU. at TA·35 (LANL 1986, 04-0249). 
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The lagoons receive liquid wastes from TA-35, -SO, -55, -48, and -64, the new Central 
Guard Facility (LANL 1990. 0145; Smlthour 1991, 04-0221). Liquid effluent treated 
in the lagoons flows through the sand filters to a National Pollutant Discharge 
Elimination System (NPDES) outfall (Number 10S) In Ten Site Canyon east of 
TA-35. The lagoons receive primarily sanitary waste from these T As, but some 
waste from photo-procesSing and other industrial drains is also received. In past 
years, small quantities of radionuclides, solvents, and other chemicals were present 
in the waste streams (LANL 1991, 04-0133). Drains in the laboratory hoods in TA
35-124, -125, and -126 are used to dispose of small amounts of acids, bases. and 
solvents. These drains are believed to connect to the central sanitary sewer system 
of TA-35. which ends in the lagoons (DOE 1987. 0264). Sumps in the Target 
Fabrication Facility. TA-35-213. also discharge effluent below a certain radioactivity 
level to these lagoons. The sumps in TA-35-2 and -27 may also discharge to these 
lagoons. It Is not known Hthe lagoons andfor sand filters have released contami
nants to the underlying soil and sediment, or if possible hazardous substances have 
been released at the sand filter outfall. Contamination may be associated wtth the 
abandoned outlet line that was used for discharge before the construction of the sand 
filters in 1980 (Figure 3-6). 

SWMU Nos. 35-011 eM}, Underground StOrage Tanks: Two active 1,OOO-ga1. 
fiberglass storage tanks. SWMU No. 35-o11(a). are located in the basement of 
Building TA-35-2 (LANL 1990. 0145). These tanks are not USTs, as stated in the 
SWMU report, but are entirely above-the-surface (Roberson 1991,04-0226). These 
tanks reportedly have received plutonium-contaminated solutions, solvents. and 
other chemicals (e.g .• spent fixer solutions, developer solutions. etc.) from various 
activities at TA-35-2 (LANL 1990, 0145). According to Laboratory personnel, 
however, the tanks currently receive only wastewater (Hansen personal communi
cation in Roberson 1991. 04-0228). The liquid from the SWMU No. 35-011(a) tanks 
is removed by Group HSE-7 and transported to TA-50 for treatment (LANL 1990, 
0145). The tanks were inspected in August 1991 during an ER Program site visit, and 
no evidence of leads was found (Roberson 1991. 04-0228). 

SWMU No. 35-011 (b) is a UST(TA-35-159).located on the west side of Building T A
35-85 (Figure 3-4). The tank was emptied and abandoned in place in approximately 
1990, and the ground above the tank near several transportable buildings has been 
covered with ccncrete. Because c.f Iimlt9d ac:::ess, the LLboratory does not plan to 
rt3:TlOV3 the. lanh-, ":;"Cll will prcbat.IY be iilled wilh r.an: "I'd If'nlil it:.. prE'li&nt p,Jsit;':), 
(Umphres perso:181 communication in Roberson 1991, 04-0226). The capacity of 
this tank is uncertain. The SWMU report states that It holds 10.000 gal.; the DOE 
description of USTs specifies the capacity of TA-35-159 to be 4,000 gal.; and the 
Laboratory/Pan Am History Book of structures states TA-35-159 is a 5,000-ga1. tank 
(LANL 1990, 0145; LASL no date. 0402). The waste formerly stored in TA-35-159 
consisted of contaminated oil from activities in TA-35-85 (LANL 1990, 0145). 

Another UST (TA-35-197) and an associated aboveground tank located on the south 
side of T A-35-125 (Figure 3-4) compose SWMU No. 35-011 (c). Both of these tanks 
are associated with the oil-reprocessing facility (SWMU No. 35-007) and are used 
to store oil for the Marx cap9.Cltor banks in Building TA-35-125 (DOE 1987. 0264; 
i..A~L 199C. 0145). The a1J.)vegroLirY..: tank is locm~!t within a bermed IIro:!, aF 
discussed under SWMU No. 35-007. USTTA-35-197was leak tested in September 
1991 and found to be tight (Intemational Technology Corporation 1991, 0648). 
Therefore, the tank has unUkely leaked in the past. 

Two 6.000-gal. USTs. SWMU No. 35-011 (d), were located at the southeast come; 
of the High-Voltage Development Laboratory, TA-35-188 (Figurfl3-4). These tanks 
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were Installed in 1969 and were used to store contaminated dielectric oil used in T A
35-188 (LANL 1990, 0145). These tanks were removed in accordance with NMED 
UST regulations in the summer of 1991. The tanks were inspected and found to be 
in good condition with no evidence of leaks (Carmichael 1991, 04-0215). Extensive 
soil contamination in the area (SWMU No. 35-014(f]) was determined to be from a 
leaking oil-handling facility formerly located above the tanks and not from the tanks. 
The pit from which the tanks were removed was observed during an ER Program 
Inspection in August 1991. By September 1991, the pit had been filled with soil and 
paved over with asphalt. Because soli contamination was so widespread, the pit was 
backfilled, and the extent of contamination was assessed through a soil sampling! 
reconnaissance survey (Carmichael 1991, 04-0215). 

Hazardous releases to the environment from any of these tanks has not been 
documented. However, until site characterization or leak testing provides supporting 
Information that the tanks experienced no releases. the old USTs are-assumed to 
have leaked (LANL 1990. 0145). No evidence of releases from the fiberglass tanks 
in the basement of TA-35-2 (SWMU No. 35-011(aD exists. 

SWMU Nos. 35-012 fa-bl. Inactive Storage Tanks; One l,OOQ-gal. UST (TA-35
158), SWMU No. 35-012(a), was located on the north side of the Chemical Laser 
Facility, T A-35-85 (Figure 3-4). Waste oils and possibly solvents and chemicals from 
spills in TA-35-85 may have been discharged to this tank through the floor drains in 
TA-35-85 (SWMU No. 35-013[d]). This UST was connected to decommissioned 
surface Impoundment, SWMU No. 35-006. According to Laboratory personnel. the 
tank was removed in 1990, and the pit was backfilled and covered with asphalt 
(Umphres personal communication In Roberson 1991, 04-0226). Because the tank 
removal was a RCRA interim status closure, soil samples werecollected from the site 
during the tank removal. Results of the soil sa"1lles are not yet available (Mcinroy 
1991, 04-0219). More Information Is provided In Section 3.3.3.2. Interim Corrective 
Measures. 

AcGordir.g to the SWMU rf'po~, "-\10 UST6 {TA-35-2~;:./ld TA·~·279, S'NM:J No. 
35-012(b)). were located southwest of the Experimental Support Laboratory, TA-35
207 (Figure 3-4). These "Oil siege tanks" were reportedly removed (LANL 1990. 
0145). In actuality. the two tanks are aboveground and are still in place near the 
ca~'on edge ;,oy:h,,;elt of T/.-35-207 tR)Lerson 199~. 04-C226). Al":cordi'"lg to 
l.a..>Jral"ry ;J;lconnt:., the tdnlt.s • 'ere in~ ..iIlJO mrny ysars ago, =>J' ~i;;;.;; neve" 
hooked up to lines and were never used for storage (Umphres personal communi
cation in Roberson 1991, 04-0226). 

SWMU Nos. 35-013 fa-d). SUQI)s and Drains; Some liquid wastes from TA-35 are 
temporarily stored in sU"1lS in buildings TA-35-2, -27, -85, and -213 before treatment 
and discharge. The basement of TA-35-213. the Target Fabrication Facility, 
contains two large sumps and seven catch basins beneath metal-piating tanks 
(SWMU No. 35-o13[a]). which have 50- to 100-gal. capacities. The two SU"1lS 
contain sanitary and Industrial wastes with possible radionuclide contamination. The 
wastes are monitored for radioactivity and are sent to TA-50 Hthe liquid in the SU"1l 
exceeds a standad for radioactivity. Wastes containing radioactivity less than this 
standaid a.e Jischarged tc the TA-.3fi Ic:goon system (5Wrl.~ NJ. 35-010) (LI.Nl 
1990, 0145). According to Laboratory personnel, the catch basins beneath the 
metal-pJattog tanks have never been u~ed. 

A sump pump in the basement of TA-35-2 (SWMU No. 35-013[b)) collects industrial 
wastewater that contains· solvents, chemicals, and small quantities of ~dionuclides. 
which is discharged to the lagoons in the canyon east of TA-35 (LANL 1990. 0145). 
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Treated fixer and developer solutions from photography labs go to drains in TA-35
2. whichare possibly connected to the sumps (DOE 1987.0264). The TA-35-2 SUrJ1) 
pump does not receive sewage or sanitary waste. as stated in the SWMU report 
(LANL 1990. 0145). 

Two sump PUrJ1)s in the basement of TA-35-27 (SWMU No. 35-013[c» receive 
Industrial wastewaterthat may contain solvents andother hazardous chemicals. The 
sumps probably do not receive radionuclides. Thewastewater from TA-35-27 isalso 
released to the lagoons. 

The ground floor of TA-35-85 contains two pairs of floor drains (SWMU No. 35
013[d]). One pair has been filled with concrete or asphalt. This set of drains was 
designed to discharge spills of oils and solvents to a UST, TA-35-158 (SWMU No. 
35-012[a» (LANL 1990. 0145). The other pair of drains in TA-35-85 remains open 
and is designed to catch spills of deionized water. These two drains are connected 
to the sanitary sewer line that goes to the lagoons in Mortandad Canyon (SWMU No. 
35-010). According to Laboratory personnel. these drains have never been used, 
except for tests to ensure that they are functional (Umphres personal communication 
is Roberson 1991, 04-0226). 

SWMU Nos. 35-Q14(a-g1. Operational Releasu; Numerous spills ancJlor releases 
ofwaste materials. includingoiis. radioactive wastewater, and radioactively contami
nated air, occurred during early operations at T A-35. The site also has a long history 
of planned releases of liquid and atmospheric wastes. Several areas within the 
boundaries of TA-35 have also been contaminated because of operations at various 
facilities. Some of these areas have been designated collectively as SWMU No. 
35-014 and are described in Table 3-17 and in the following text. 

SWMU No. 35-014(a) consists of soiis contaminated by radionuclldes released to 
the atmosphere from a laboratory exhaust stack that is located on the south side of 
TA-35-2. The stack was used to exhaust, among other things, a tritium glovebox 
facility that ('.~rato(! ~!'l t!ie t:;atJer.1arn Cit T.'·S5-2. This f"cUity rele~sed several 
thousand curies of tritium to the atmosphere annuaily between 1 a54 and 1979. A 
patch of grass-covered soil along the south side of TA-35-2 would likely have 
received the highest concentrations of radionuclides (Figure 3-3). Two peach trees 
locatAd lust beneain the eX~l8ust stack are S8~ect annually as pgrt t)f the 
!..tix.,atcry's £~viru,lme~Li\, 5u.veillar.;e ~ :opre m. Ai '?YS'':S oi ~a..:h a,t::f IbC'f 

samples from these trees indicate slightly eleVated concentratious of tritium. 9CSr, 
total uranium, 239Pu, and 238Pu, but the concentrations of radionuciides are too low 
to represent a significant health hazard to the general public (ESG 1982,0620). 
Radionuclide concentrations for several years are presented in Tables 3-25, 3-26, 
3-27, and 3-28, and discussed in Section 3.3.2.4, Environmental SUrveys and 0&0 
Activities. Although the trees indicate very low levels of radionuclide uptake, the 
radio nuclide content of soils may have never been analyzed. 

A leaking drum found near the southwest comer of the northwest wing of TA-35-2 
(SWMU No. 35-014[b» contained oil with 50.4 J,lgIg PCBs (Scholl Fritz 1985, 04
0083). The drum was removed, but if all the contaminated soil was removed is 
ur.known. The precisp location of tr.i~ relia-;e is also unknoW\:n. . 

SWMU No. 35-o14(c) is a 1 O-ft wide by 20 ft-Iong stained area ~rved on a sloping 
surface near the southeast corner of TA-35-29 (Figure 3-3). Tbis stained area is 
probably the result of past dielectric oil spills from nearby aboveground tanks tha' 
were labeled as PCB-free. An additional ~ained area (SWMU No. 35-014[d]) is 
present at the former Io~ion of two oil siege tanks at the southwest corner of 

May 1992 3·52 RF! Wotk Plan for OU 1129 



Chapter 3 -r----' 

TABLE3-1Z 

OPERATIONAL RELEASES ATTA-35 

SWMUNo. location TypeofR.I.... Contaminant. 

35-014(a) Southwest side of Soil contaminated 239Pu, 235U, 9OSr, 
TA-35-2 with radionuclides tritium8 

35-014(b) Southwest comer Leaking drum, Oil w1S0.4 ~9 PCBs 
of the northeast removed 
wing of TA-35-2 

35-014(c) Near TA-35-29 Stained soil from oil Dielectric oil, PCa. 
spills free 

35-014(d) Near TA-35-29 Stained soil from oil Dielectric oil 
spills 

35-014(e1) North side of Oil spill area Dielectric oil wIPCBs 
TA-35-85 

35-O14(~) Northeast side of Oil spills from waste Dielectric oil 
TA-35-85 oil impoundment 

35-014(e3) West side of Oil spill area Dielectric oil wIPCBs 
TA-35-85 

35-014(f) Eastside of Stained soli from oil Dielectric oil wIPCBs 
TA-35·188 spills 

35-014(91) South of Stained soil from oil Dielectric oil 
TA-35-86 oil spills 
treatment facility 

35-014(92) South side of Stained soil from oil Dielectric oil 
TA-3S-86 spills 

3S-014(gai Canyon rim Cf!ld S1ained SOil from oil OieleGtric ull 
parKing lot south spills 
of TA-35-207 

("::lir~ LA 4L I ,;2~. 01 :,. 

• Results of surveys In Section 3.3.2.4 and In Tables 3-25, 3-26, 3-27. and 3-28. 

TA-35-29 (Figure 3-3). Dielectric oil may have leaked from the valve system of the 
siege tanks. These tanks were associated with the decommissioned oil treatment 
facility, SWMU No. 35-D15(b). Oil-stained soil occurs at the entry point of a culvert 
that drains this area, and also at the point at whichthe culvertends nearthe southeast 
corner of TA-35-29. 
Three dielectric oil spill areas are associated with past operations at the Chemical 
Laser FaCility. TA-35-85, and have been deSignated as SWMU No. 35-014(e1-83)' 
SWMU No. 35-014(tt1; is l\Jeated ::m the oort... side Of TA-35-8S. but has been 
bulldozed off the mesa (Figure 3-4). A pUe of dirt and debris on the canyon slope is 
marked with a sign that says, "00 Not Remove. Contact Jay Wenzel, HSE-8.- Two 
dead trees were noted immediately downslope from the dirt pile (Roberson 1991, 
04-0226). SWMU 35-014{e2) is an area stained by overflows from the decommis
sioned waste oil impoundment, SWMU No. 35-005(a). Soil sa"ll'es for these 
stain~d areas showed detectable PCB concentrations (LANL 1990. 0145), butthese 
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data have not been obtained. SWMU No. 35-014(e3) Is another oil spill located on 
the west sideofTA-35-85 between TA-35-85 andTA-35-222 (Figure 3-4). This entire 
area has been covered with concrete and new structures (Roberson 1991. 
04-0226). 

Stained soil (SWMU No. 35-014[f]) was also noted on the east side of the High
Voltage Development Laboratory, TA-35-188 (Figure 3-4). The staining was appar
ently from a leaking dielectric oil-handling system that connected a pair of USTs 
(SWMU No. 35-011[d]) to the building. When the USTs were rermved in 1991, 
extensive surface and subsurface soil contamination was discovered in the entire 
area along the east side of TA-36-188. Total petroleum hydrocarbons (TPH) levels 
were as high as 22.500 mg In soil samples (Carmichael 1991, 04-0215). Eartler soli 
samples from this area also showed detectable PCB concentrations (LANL 1990, 
0145). Another area, presumably stained by crankcase oil, was noted in 1991 atthe 
base of a compressor at the northeast corner of TA-35-188 (Roberson 1991.04
0226). This area will be addressed as part of SWMU No. 35-014(f). 

Three stained soil areas collectively designated as SWMU No. 35-014(g) are located 
near the Carbon Dioxide Laser Building, TA-35-86. The stains are probably the 
result of dielectric oil spills. The Carbon Dioxide Laser Building aJrrently uses only 
mineral oil without PCBs; however, the types of 011 used in past operations are 
unknown. One of the stained areas, SWMU No. 35-014(g1} is a 4-ft-long by 2-ft-wide 
stain in the discharge areaof the storm drainsystem. This discharge point Is located 
near the northeast corner of TA-35-207, and coincides with outfall SWMU No. 35
016(n} (Figure 3-4). The second stained area. SWMU No. 35-014(g2}' occurs on an 
asphalt covered area adjacent to the fence south of TA-35-86 (Figure 3-4). The 
stains are near two dUf11)sters and resulted from leaking containers that formerty 
were stored at this area (SWMU No. 35-004[mD. While the contaminants that were 
released at this site are unknown, the stains appear to be oU. The thin::l stained area. 
SWMU No. 35-014(gs). is from a major oil spill that occurred at the tank farm on the 
west side of TA-35-86 (SWMU No. 35-015[a)) in 1986. This spill flowed southwan::l 
thr\)ugh & culvert uncterth~ rea!j or.:hft south side?f T/V3S-&6. ti'lan m"' aC!'ClS5 the 
parking lot west of TA-35-207,downanembankment. between tanks TA-35-278 and 
-279, and southwan::l across the mesa through a natural drainage pathway into Ten 
Site Canyon (Figure 3-4). The trace of the spill is clearty visible in a 1986 aerta! 
photograp~•. Eleven samples were col1ec1ed in 1987 alongtha trace of thf:' spill t:> the 
.:::ar.yon bv~~(ln, c:.;:c 1t~. ft ~("IWi.s!rbar.. c:.s pcm (.If Er.virc.:1mt.nta! Prcl,.lerr. 25 (~)OE 
1987. 04-0256). Metals. pesticideSlPCBs. alpha and gamma emitters, SVOCs. and 
VOCs were detected In the saf11)les (LANL 1990, 0145). The stained area was 
observed in August 1991 and still smelled strongly of oil. All vegetation in the path 
of the spill was dead (Roberson 1991, 04-0226). 

SWMU Nos, 35-015 (a-b), [)ecommissjoned waste Oil Treatmem: A tank farm and 
waste oil treatment system, SWMU No. 35-015(a}, was formerly located on the west 
side of Building TA-35-86 (Figure 3-4). The system reprocessed used oil from the 
Hellos C~ laser in TA-35-86 and included oil siege tanks TA-35-149 through -154, 
a grease trap, and an oil treatment unit. When the oil-recycling process was 
complete, separated water was discharged into Ten Site Canyon through a storm 
sAYler (DOE 1987. (i264j. S;)iil!i from 'he tank farm were also diacharged tC' a storm 
sewer and into Ten Site Canyon near TA-35-207 (LANL 1990, 0145). In 1985, 
Silmples taken in the (eglon ofthe oil siege tanks (TA-35-149 through -154) indicated 
no PCB contamination. Fleld notes recorded during a 19'88 eR'Program environ
mentaf survey noted a 1lad baer oil spill at the siege tanks (Shafer Circa 1989. O4v 
0187). This is believed to be the same spill, designated SWMU No. 35-014«(Ja), that 
ran intoTen Site Canyon southof TA-35-207. The oil treatment facility and tank farm 
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were stili In existence when ER Program photographs were taken in April 1988. but 
the facility was subsequently removed in late 1988 or 1989, according to Laboratory 
personnel (Uf11)hres personal comm.mication In Roberson 1991, 04-0226). exten
sive staining of solis is visible in the 1988 photographs. Although much of the area 
was paved after the facility was removed, stained areas in unpaved portions of the 
tank farm area indicate that contaminated soils were not cof11)letely removed when 
thefacllltywasdecommissioned(LANL 1990.0145). Acc:ordingtothe SWMU report, 
the 011 at the tank farm contained no hazardous constituents (LANL 1990,0145). 
Samples taken from an area stained by a spill at this site (SWMU No. 35-014[g31). 
however, contained detectable quantities of several contaminants (LANL 1990. 
0145). Similar contamination is therefore expected In stained areas at this site. 

Another oU-handling facility, SWMU No. 35.o15(b). was located on the southwest 
side of Building TA-35-29 (Figure 3-3). This unit was used for treating oil from the old 
Gemini gas laser in TA-35-29. This facility was also found to be leaking dielectric oil 
in 1988 and was removed (Shafer circa 1989, 04-0187; LANL 1990. 0145). It is not 
known If the oil spilled at this site contained hazardous constituents. or if the 
contaminated soils were cleaned up when the facility was removed. Stained soil and 
asphalt occurs in this general area, especially at the entry point of a drainage culvert 
(SWMU No. 35-014(d]). 

SWMU Nos. 35-016(a-o)' Drains and Oytfalls; A number of drain lines and outfalls 
are associated with TA-35. Most oftheseoutfalls were located during an ER Program 
site reconnaissance In 1988. Information about these drains and outfalls is summa
rized In Table 3-18. The types of waste managed by most of these drain lines and 
outfalls are unknown. The extent of hazardous or radioactive contamination asso
ciated with the outfalls is also unknown (LANL 1990, 0145). 

SWMU No. 35-016(a) is an inactive outfall that was established in 1958 to discharge 
noncontact cooling water from TA-35-34, the Sodium Testing Building. The drain line 
ran about 70 ft southward to Its point of discharge into Ten Site Canyon (Figure 3
3) (LANl. 1990,01-45). The o..;ttall, \1hich forr'!eriy had NP'JES Permit Nc. 04A089, 
was eliminated from the permit in 1985 (LANL 1985,04-0121). 

SWMU No. 35.o16(b) is an active outfall (NPDES Permit No. 06A132) that was 
e!+pblished in 1977 to dischal'ge phntog:"apt'.ic orocessing efflusntp from TA-35-87. 
7t:" w~t£ i~ pa~6j ~nrouJn a sil-e: E,d :vanide re';;:'Jvi,,~i p!oce... ~ t"C~CI~ el"lt~rir.~ 
the drain lines in Room 175. Effluent is limited to 3,000 gal. per day (gpd) and travels 
southward about 175 ft to its point of discharge Into Ten Site Canyon (LANL 1985, 
04-0121; LANL, 1990, 0145). This outfall is sampled for silver and cyanide under 
NPDES requirements (LANL 1990. 0145). 

SWMU No. 35.o16(c) consists of two inactive outfalls (former NPDES Permit Nos. 
O4A088 and O4A012) that were established in 1964 to discharge noncontact cooling 
water coming from warehouse TA-35-67. The drain line to outfall O4A088 ran about 
75 ft southward to its point of discharge into Ten Site Canyon. OUtfall O4A088 was 
combined with outfall O4A012 by 1985 (LANL 1985, 04-0121). Oytfall O4A012 ran 
about 125 ftfrom TA-35-67to its point of discharge into Ten Site Canyon (LANL 1990, 
0145}. It was ceac.trJa,ed in 1987 {LANL 1990, 0145). 

SWMUNo. 35-016(d) is an inactive outfall that was constructed in 1962 to handle 
noncontact cooling water from TA-3S-46, the Reactor Components Development 
Building. This outfall, which formerly had NPDES Permit No. O4A087, was still listed 
on the permit as an active outfall in 1985. When use of the outfall was _discontinued 
is unknown. The drain line runs about 50 ft southward to its point of discharge Into 
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Ten Site Canyon (Agure 3-3) (LANL 1990, 0145). 

I6BLE3-18 

DRAINS AND OllTFALLS AT TA-36 

SWMUNo. TvpelStatus Weat. Ofecharged OUtfall location 

35-016(a) Inactive outfall  Noncontact cooling Ten Site Canyon,  
water south of TA-35-34  

35-016(b} Active outfall  Photo-processing Ten Site Canyon,  
waste south of TA·35..a7  

35-016(c) Inactive outfall  Noncontact cooling Ten Site Canyon,  
water south of TA-35-67  

35-016(d) Inactive outfall  Noncontact cooling Ten Site Canyon,  
water south of TA-35-46  

35-016(e) Inactive outfall  Noncontact cooling Mortandad Canyon,  
water north of TA-35-85  

35-016(1) Active storm drain Storm run·off  Mortandad Canyon,  
north of TA-35-85  

35-016(9) Active outfall  Noncontact cooling Mortandad Canyon,  
water north of TA-35·213  

35-016(h) Active storm drains  Storm run-ofll Mortandad Canyon, 
wastewater north of TA-35-213 

a5-t'16{ij  Acti"8 JidCharge Sto~ ru~-cf: ~'orJ\n..1lild Canror..  
channel east of TA-35-85  

35-016(j) Active storm drains  Storm run-offl Ten Site Canyon,  
wastewater south of T A·3.1ri-125  

35-016(k} lnactiie outfall  .Jon.;xtact cooling Ten Site CailYon, east 
water ofTA-35-29 

35-016(1)  Active discharge Storm run-offl Ten Site Canyon, east 
channels wastewater ofTA-35-29 

35-016(m) Inactive outfall  Treated COOling tower Mortandad Canyon, 
water north of TA-35-33 

35-016(n)  Active discharge Storm run-off Ten Site Canyon, 
channels south of TA-35-86 

35-01~(o) Active Rtorm drains  Stonn run-ofll Mortandar Canyon, 
wastewatar north of TA-35-261 

35-016(p) Actrve outfall CoOling water  Mortandad CanyOl'l, 
north of TA-35-27 

35-016(q)  Active discharge Storm run.off Ten Site Canyon. south 
channels ofTA·35·34 
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An inactive outfall, SWMU No. 35-016(e), was established in 19n to handle 
noncontact cooling water from the Chemical Laser Facility, TA-35-85. The drain line 
runs about 50 ft northward to its point of discharge on the south lim of Mortandad 
Canyon (Figure 3-4) (LANL 1990, 0145). The outfall, which formeliy had NPDES 
Permit No. O4A090, was still listed on the permit as an active outfall in 1985 (LANL 
1985,04-0121). 

An active storm drain, SWMU No. 35-016(f), runs about 50 ft from TA-35-85 
northward to the south lim of Mortandad Canyon (Figure 3-4). all spills have 
occurred near the source areas for this storm drain (see SWMU No. 35-014{e1). Soil 
samples from stained areas showed detedable concentrations of PCBs (LANL 
1990, 0145). 

SWMU No. 35-o16(g) Is an active outfall (NPDES Permit No. O4A127) that was 
established In 1979 to handle reverse osmosis diSCharge from Room 29 in the 
basement of TA-35-213, the Target Fabrication Facility. This outfall now handles 
cooling tower blowdown from the same room (LANL 1991, 04-0133). The drain line 
runs about 100 ft northward to its point of discharge on the south lim of Mortandad 
Canyon (Figure 3-04). This drain line is suspeded of containing tritium (LANL 1990, 
0145) and may also contain chemicals added to the cooling water to prevent 
corrosion, scaling, and algal growth. 

SWMUNo. 35-016(h) includes several active storm drains installed in 1979 to handle 
rainwater run-off from T A-35-213 and bline from the water deionizer in TA-35-213 
(LANL 1991, 04-0133). The drains run about300 ft to their points of discharge on the 
south lim of Mortandad Canyon (Figure 3-4). This drain line Is also sUspeded of 
containing tritium (LANL 1990, 0145). 

SWMU No. 35-016(1) is an active daylight discharge channel that handles storm 
water run-off from the area between the east end of TA-35-85 and the TA-35 parking 
lot. The channel runs about 50 ft northward to its point of discharge on the south lim 
:Ji M:»rtanaad CdnJQ~ (Fisur'~ 3-3) (i..ANL 1930, 014E). 

SWMU No. 35-0160> includes active storm drains installed in 1975 to handle 
rainwaterrun-off from TA-35-125 and electro-polishing wastewater from Room 81 02 
0; TA-35-125 (LANL 1991, (' 4.\)~ 33) The cflannels ron soU":hw&rC to thf"lr po::us of 
Ol..,,,,r.arwe i ••te Tf:..1 51 f:. (;,1:1,,,,10 (F~ul'e 3-.:.). SWI",U No. 35·016{kj,.. in.,=t'\·~ 
outfall that had former NPDES Permit No. O4A116, was installed in 1961 a~ 
deactivated In 1987 (LANL 1990, 0145). It handled once-through cooling water from 
a closed heat-exChange system that served a gas laser in TA-35-29, the Gas Laser 
Building (LANL 1991, 04-0133). The drain line runs eastward to its point of discharge 
into a shallow tributary of Ten Site Canyon (SWMU No. 35-o03[r]) at the east end of 
Ten Site Mesa (Figure 3-3). 

Active daylight discharge channels, SWMU No. 35-016(1), were established in 1961 
and handle rainwater run-off from TA-35-29 and sterilized water leaks from an 
ultraviolet water stelilizer in Room 001 A of TA-35-29. The channels run eastward 
and discharge to a tlibutary of Ten Site Canyon (SWMU No. 35-003[r» at the east 
er.d oi Ter. Site Mosa. (Figure S-:.~) (LANL 1990, O~45). Stain9CI areas from OJst 
dielectric oil spills (SWM UNos. 35-014(c-d]) are present inthe source areasfor these 
drains. The concrete catch basin for these drains measured 50% greater than 
background gamma radiation readings duling the 1988 ER Program site visit (LANL 
1990, 0145). 
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SWMU No. 35-016(m), an Inactive cooling tower outfall that formerly had NPDES 
Permit No. 03A039, was established in 1966 and deactivated in 1982. It handled 
treated cooling tower bIowdown from TA-35-33. The drain line ran about 10ftto Its 
point of discharge into Mortandad Canyon (Figure 3-3) (LANL 1990. 0145). The 
water discharged at this outfall contained water treatment chemicals to prevent 
scaling. corrosion, and algal growth. 

SWMU No. 35-016(n) includes several active daylight channels established In 1977 
to handle rainwater run-off from TA-35-86. the Carbon Dioxide Laser Building. The 
channels run approximately 75 ft southward to their points of discharge into Ten Site 
Canyon near the northeast comer of TA·35-207 (Figure 3-4). Three soil areas 
stained by oil spills (SWMU Nos. 35-o14[g11bl) are present near this facility. One 
stained area (SWMU No. 35-014[gd) is at the point of discharge from these storm 
drains. Samples analyzed from one of the stained areas (SWMU No. 35-014[g31) 
tested positive tor metals. pesticideslPCBs, alpha and gamma emitters. and SVOCs 
and VOCs. ConcentrationsOfthese contaminants are not given (LANL 1990, 0145). 

SWMU No. 35-016(0) includes several active storm drains established in 1951 to 
handle rainwater run-off from TA-35-2 and possI)Ie floor drain effluents from the 
following rooms and processes within TA-35-2: Room A 10, in which there are floor 
drains to receive leaks and overflow from two 2.000-oal. tanks containing low-level 
radioactive/acid liquid wastes; Room A 13. inwhich there are floor drains andfour 55
gal. drums of PCB-contaminated waste oil; and Room A22. the high-velocly 
projectile testing room next to Room A23. which is sealed off because of high 
background radiation from the LAPR- I and LAMPRE reactors that were formerly 
housed in the room (LANL 1991, 04-0133). The storm drain channels travel 125 ft 
northward from TA-35-2 and discharge into Mortandad Canyon north of office trailer 
TA-35-261 (Figure 3-3). 

SWMU No. 35-o16(p) is an unpermitted active cooling-water outfall that was 
established in 1968 to handle discharge from TA-35-27. the Nuclear Safeguards 
nesf;;ar:h B'JIId~ng. Toe drain run!> &lJout 2.l> f. to its ;>oint of di~harge on t:,e eouth 
rim Of Mortandad Canyon (Figure 3-3) (LANL 1990, 0145). 

SWMU No. 35-o16(q) includes several active storm water collection basins that are 
Icca~ed aehYeenTA-35-34 and ~heedgeofT9n 3itp. Canycn (=-'OurB ~ 3). The basins 
hRve eiuo3o intu large dullifS that d-a..l r~uthv.:«::rd i:1to 7,;r. Si:c. Ca:1i~n. lhrr,e 
sediment sal1'1Jles were collected from one of the basins as part of Environmental 
Problem 24 In the DOE Environmental Survey (DOE 1987, 04-(257). The samples 
contained detectable quantities of SVOCs. PCBs. metals. and alpha- and gamma
emitting radioactive materials. No VOCs orbetaemitters were detected in quantities 
above detection limits (LANL 1990. 0145). 

OUtfall 03A160 (not listed in the 1990 SWMU report [LANL 1990, 0145]) was 
submitted to the EPA tor inclusion under NPDES Pemit No. NM 0028355 in May 
1990 (LANL circa 1990, 04·0131). The outfall discharges treated cooling-water 
bIowdown from open cooling-water systems located in building TA-35·124. TA·35
124 houses a cooling towerthat receives 1,500 gph of potable water as we" as water 
treatmer.t ctlomuls. E\!~ration !oc;s Is 90C gph. and 600 gph go to the outfall. In 
an emergency, water from an oillwater separator located in the CPRF Generator 
8ullding, T A-35-301. would also ~ to thlt; Qutfall (LANL circa 1990. 04-0131). 
Because this outfall is new and NPDES-permitted, it is not considered a SWMU. 

SWMU No, 35-017. SojlContaminatjonfrom BeactorOperatjons; Three experimen
tal nuclear power reactors were operated at TA-35 (Ten SIte) between 1956 and 
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1964: LAPRE-I,LAPRE-II,andLAMPRE-1. LAMPRE-liwasplanned,buttheproject 
was canceled before completion of reactor construction; it was to have been built in 
the Fast Reactor Core Test Facility building (TA-35-27). Although the three reactors 
were decontaminated and decommissioned, remnant soil contamination from 
atmospheric releases and spills may exist. SWMU No. 35-017 comprises soil 
contamination that resulted from operating these reactors. 

The following Is a description of the reactor programs and potential contamination 
that may have resulted at the sites. 

LAPRE-I and LAMPRE-I were operated in Cell J (Room 203) in the basement of 
Building T A-35-2. LAPRE-II was installed In an underground pit on the south-east 
exterior of TA-35-2. One purpose of the LAPRE readors was to develop and 
demonstrate a practical, portable power reador. 

LAPRE-I was a 2 Mw-thermal, high-temperature. homogeneous reador fueled with 
enriched uranium (93.5%235U)trioxide (UO:t)dissolved in phosphortcacld (H3P04>. 
The nominal fuel-solution composition was 0.5M UO:t + 7.25M H3PO" (approxi
mately 17 w/o UO:t in 83 w/o H3P04>. Design operating conditions were 800°F at 
3700 psi. . 

The LAPRE-I experiment consisted of two operational tests: the first on February 15. 
1956and the other on October 16. 1956. Each test lasted approximately eight hours. 
The reactor was shut down on both occasions because of a fuel-solution leak in the 
heat exchanger. The leaks resulted from failure of the gold cladding and the heat 
exchanger design. which caused corrosion of the stainless-steel tubes in the 
exchanger. The reactor was disassembled in late 1956 and a diagnostic investiga
tion conducted (Peterson 1959. 04-0240). 

On February 20. 1956. during the initial run of the LAPRE-I reactor, a "Substantial 
quantity- of -enriched uranium soup" was lost through a steam control valve on a 
::;tea;-.l blO'.¥-of! line {Ct';riJtenoor'l1956. (l4-(i~; :.ASL 1~62. 04..o"j':Z). The e~act 
location of this release Is unknown. but it Is believed to have occurred near the edge 
of Ten Site Canyon diredly south of the southeast comer of TA-35-2. near the 
present location of MDA-W (SWMU No. 35-001). 

toi; [lllc:.r the ~Laam " .. !Vi) '''''S ':Ontamilia!ej ~ith er.rir.h€ ... l:!'~lliu~ ".nc. as;,,,,cia.~ :::I 

alpha. beta. and gamma activity. Soil samples collected in March 1956 had a gross
alpha contamination of 1420 counts per minute per gram (elnvg) near the point of 
release (H-Division 1956. 0469). Gross-beta counts were 304 and 400 elnvg in 
March 1956; It decayed to 250 elmlg within six months. Gamma counts in the soil 
were initially 44,000 elmlg. but decayed to near background by August 1956 (LASL 
1962.04-0142). 

LAPRE-II was also a high-temperature homogeneous reactor. but employed ura
nium dioxide (U02) fuel rather than uranium trioxide (UO:t). The fuel was a solution 
of enriched uranium (93.5% 235U) dioxide (U02) dissolved in phosphoric acid 
(H3PO,d. The nominal fuel solution composition was 0.35M U02 + 17.5M H3P04 
(approx!ma.el) ~ w/o U03 in 95 w/o HaPC'4>. Ii was ra:"d at 80!) k\\'-:"p.I"r.1e! w!tt" 
design operating conditions of 800°F and 650 psi. Superheated steam was 
generated in the reactor vessel. The steam was condensed and the heat dumped 
to the atmosphere through an air radiator. The reactor and other primary loop 
components were located below ground to provide shielding in the event of induced 
or leakage-type radioactivity in the loop (Clark 1960. 04-0217). 
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The LAPRE-II experiment was successfully operated from February into May of 
1959. Full power operation of 745 kw with steam conditions of 745°F at 670 psi was 
achieved on April 22. 1959. and satisfactorily maintained for 12 hours. Maximum 
power was limited by the capacity of the primary-loop coolant pumps: not by, the 
nuclear or heat-transfer characteristics of the reactor. 

Some fission-product activity (1311. 1331. 1351. and 135Xe) was observed In the 
primary loop. No alpha activity was detected and. thus. no fuel escaped. Since no 
alpha activity was found. all leakage must have occurred in the vapor space of the 
reactor. The precise manner In which the fission products escaped into the steam 
system was not determined. However. leakage may have occurred either through 
holes in the gold cladding or the tube sheets. or through the heat exchanger tube 
seals in the tube sheets. No documentary evidence has been found that the soDs 
were contaminated by the operation of LAPRE-II. 

Defueling. dismantling. and postmortem anaiysis began on May 8. 1959. Because 
of the construction of the fuel reservoir and Its emplacement. not all of the fuel could 
be drained. A heel having a volume of approximately 0.5 liter containing about 
30 g of 235U was lett in the reservoir. 

The total mixed fission product (MFP) acUvityforthe heel wascalaJlated as 0.1 Ci 
In March 1978. 20 years after reactor shutdown. Of this. the 90Sr and 137Cs activity 
was estimated at 0.02 Ci each. In 1978. the only significant remaining activation 
products in the stainless-steel reactor vessel was calculated as 0.04 Ci of 6Oco. The 
activity was produced by neutron activation of 59co by the (n.or) reaction. Stainless 
steel contains 5900. The two nickel isotopes (59Ni and 63Ni) that are present emit 
no gamma radiation (Graf and Howard 1978. 04-(090). 

The reactor vessel. fuel reservoir. connecting piping. and possibly other equipment 
were buried in place about 8 ft below grade and covered with asphalt paving in 1968 
(Garcia 1968. 04-0084; Warren 1974. 04-0197). This burial site has been desig
nated ~~D".·X ar.:i identified IE 8Wfv1IJ No. 35-002. A1dllbnsl infor:nation abuut 
LAPRE-II and Its disposal site is contained in the discussion of SWMU No. 35-002. 

LAMPRE-I was a plutonium-fueled. sodium-cooled research reactor built for devel
c.ping plutor.ium fue:s for fast b.1tecMr ;"l!t8ctor appfica!iont. The fuel, an alloy of 90 
alo Pu anc.. ~c ClIO 1:9. was sea,ed in ta,ltalU:7 capsules. The mos', liLel) Isctopic 
mixture was approximately 94% 239Pu and 6%2.coPu.with a small quantity of238MJ• 
The reactor core contained 140 capsules. atthough spaces for many more existed. 
Total mass of fuel alloy was 25 kg. During OP!ratlon. the fuel was in the liquid phase. 
The coolant system empbyed about 7.5 ft3 of very hlgh..purity sodium. Design 
operating conditions were 1 Mw-therrn81 with a sodium coolant outlet telY1)8rature 
of 1200°F at about 20 psi. Generated heat was dumped to the atmosphere through 
a Na-air heat exchanger. The reactor vessel and aSSOCiated piping were stainless 
steel. Operation began by October 1960. 

In the event of a ruptured fuel capsule. fission gases escaping Into the Na coolant 
were collected inthe He covergas Inthe reactor vessel orthe Na surge tank. Fission 
gases V.'&re transfelred to a holdlP,'> tank !or d3cay and CClntmlle( re~6':)se to tIM 
atmosphere. 

Contaminated sodium couldbetransferred to a standby sodium disposal systemttaat 
included two 4-In.- diameter. 120-ft-1ong tubes. or wells. located on the north rim of 
Ten Site Canyon (TA-35-43: SWMU No. ~-OO1. MDA-W). Use of the disposal 
system was not necessary duri~ operation of LAMPRE-I. although two fuel 
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capsules ruptured (Harper and Garde 1981, 0467). The system was used as a 
depository for the sodium coolant after the reactor was shutdown and dismantled 
(Warren 1974, 04·0197). Although the coolant was contaminated with PUt no 
documentary evidence confirms that fuel was released. 

The reactor was retired and defueled in about 1964 at which time the sodium and 
sodium-cooling system. Including pumps, dumptank, hot traps. surge tank, and heat 
exchanger were removed. Activated metals in the reactor cell and lack of funding 
prevented further decommissioning. 

Complete decommissioning was accomplished in 1980. All areas except the reactor 
cell were released for unrestricted use. The reactor cell (Cell J) had a maximum of 
70 mRlhrfrom the activated cell liner and underlying concrete structures, which was 
considered ALARA. All wastes, including the reactor vessel, were buried or 
retrievably stored attha TA-54 waste disposal site. Decommissioning operations are 
fully described by Harper and Garde (1981, 0467). 

SWMU Nos. 35·018(a·b). Leaking PCB Transformers: Two transformers at TA-35 
were reported to be leaking PCB-contaminated dielectric oil during a transformer 
assessment survey in 1985. One transformer, with 10 No. 5024 (SWMU No. 35
018(a» was located at Substation TA-35-32. near the southwest comer of Building 
TA-35-29 (Figure 3-3). The transformer was dripping onto a porous concrete pad 
with no spill containment and no drip pan and was put on a daily transformer 
inspection list (Atencio 1985, 04-0021). The extent of release to the underlying pad 
and surrounding soil is unknown. The transformer at TA-35-32 (SWMU No. 35
018[a]) was observed during a site inspection in August 1991. No evidence of past 
or present leakage was observed (Roberson 1991, 04-0228). 

SWMU No. 35-018(b) is a transformer (10 No. 5547) located in the basement of TA
35-2. A leak from this transformer was discovered and cleaned up in 1985. This 
release was assessed as a moderately active leak with no spill containment. Swipe 
~amplet: ta!ten froln ,ha '1ici:1ity ot tt.e trl!!n3fo:m6r ajer thp spill cleAnup colrtained 
up to 164-1lOI100-cm2 PCBs (Atencio 1985. 04-0021). This transformer is believed 
to have had no releases to the environment. 

The transformer in the basement Of TA-35-2 (SWf~U No. 35-018~b!\ wa:; re"1"M''led 
in Augl..~t 1N?~ (Rou,;,~;:oor. 19£1. C4-(''-2b) :!lm::! ':;a_ ni.,,! obl-",rv·~.1 du:in~ tli-:- sitt 
inspection. When the transformer was removed. a routine check fo~ radioactive 
contamination indicated that there was some contamination. The contamination was 
found to be 239pu (Nunes 1991. 04-0220). The source of the plutonium on the 
transformer is unknown. 

0-35-001 through 0-35-0oa. potential Release Sjtes; Eight other potential releases 
of contaminants to the environment at TA-35 are summarized in Table 3-19. 
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TABLE 3-19 

POTENnALRELEASEsrrESATTA~ 

Associated 
Site No. Structure Description 

C-35-002 

C-35-004 

C-35-005 

C-35-007 

C-35-008 

TA-35-20 

TA-35-125 

TA·a5-213 

east of TA-35 
sanitary 
lagoons 

TA-35-2 
basement 

Former location of an underground storage tank for diesel 
fuel; removed In 1988 with no visible evidence of 
contamination. No soil samples were taken when the tank 
was excavated (Mcinroy 1991, 04-0219). 

Former location of an underground storage tank for fuel 
oil; removed in 1988 with no visible evidence of 
contamination. No Soil samples were taken when the tank 
was excavated (Mcinroy 1991,04-0219). 

Former location of an underground storage tank for fuel 
011; removed in 1988 with no visible evidence of 
contamination. No soil samples were taken when the tank 
was excavated (Mcinroy 1991,04-0219). 

1,OOO-gai. Shell Dela Oil spill south of TA-35-125 that 
discharged into Ten Site Canyon through the storm water 
drain on Oct. 9. 1986. The oil reached the canyon and 
extended 30 ft downstream. Analyses of the 011 indicated 
that PCB content was below the detection limit. The spill 
was cleaned up with absorbent materials (Bohn 1986.04
0030; Umphres 1986, 04-0193). 

1OO-gal. spill from overfilling MARX Generator Tank on 
December 3, 1986. The 011 was spilling inside TA-35-125 
and 011 flowed out the door and Into Ten Site Canyon. Oil 
and watRr \verp. discharg9d to !h~ ca."lYC'n fer & distance 
for 400 yd. Oil and water froze on the snow in the canyon 
and was easily cleaned up. Analyses of the oil In the 
MARX tank and of the spilled 011 Indicated PCBs ·In 
concentrations between detection limit and 11.7 ppm 
\Ba;l~y 198£ U4-0C23). 

Spill of 5 gal. of organic waste (toluerl8. styrene, artd 
water mixtures) in the receiving area on May 25, 1988. 
Group HSE-7 cleaned up the spill; all cleanup materials 
were placed In a 30-gal. drum (reference not provided). 

Unknown spilled material observed over an area 
extending 0.25 mi on a dirt road. The spilled material was 
reported on June 27. 1988 when It was observed to be 
killing vegetation. A spill report filed on July 1, 1988 
indicated that a composite sample had been collected and 
corrective actions were pending analytical results. No 
records of analytical results or corrective action are 
available (refe:-ence rIOt prcvided}. 

Leaking PCB transformer in basement; the oil mixed with 
water that was leaking from a condensate pipe. The leak 
required two cleanup sessions (PCB 10 No. 5618) 
(reference not provided). 

Source: LANL (1990,0145). 
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3.3.2.2 Summary of Potential Waste Materials 

RadIoNlciides 

•  Barium-140 (14Oea) 
•  Lanthanurn-140 (140La) 

•  Neptuniurn-237 (237Np) 

•  Plutonium (239Pu, 238Pu) 

•  Strontium (9OSr, 89Sr) 

•  Sodiurn-22 (22Na) 
•  Cesium-137 (137Cs) 

•  Uranium (235U, 238U) 

•  Yttrium-90 (9Oy) 

•  CobaIt-60 (60Co) 

•  Europium-152 (152Eu) 

•  Nickel-59 (59Ni) 

•  Tritium (3H) 

•  Ruthenium-106 (106Ru) 

•  Uranium-contaminated H3P04 

Hazardous Chemicals 

•  Germanium hydride 

•  Acetone, toluene, and other un
specified solvents 

•  Styrene 
• Trichlorotrifluoroethane 

•  Tetrachloroethane 

• 1.1,1- Trichloroethane 

•  Alcohols 

•  Dielectric oils 

•  PCBs 

• Laserdyes 

•  Cyanide 

• Hydrofluoric acid (HF) 

• Nitric acid (HN~) 

•  Phosphoric acid (H3PO.v 

•  Uraniurn-contaminated gold 

•  Lead 

•  Mercury 

•  Sodium 
•  Sodium/potassium eutectic (NaK) 

•  Phosphorus pentoxide (P20s) 
•  Fluorine gas (F2) 

•  Photo-processing wastes (I..g., silver 
n::rat ~il"pr c:ya:1ic:,) 

•  Water treatment chemicals 

•  Pu~ 
•  Plutonium oxylate 

• U02 
·U~ 

3.3.2.3 Past Wastft Spills, Releases, and Incidents 

Numerous accidental waste spills and intentional releases of waste materials have 
occurred at TA-35. From 1951 to 1963. one of the primary functions at Ten Site was 
the operation of a wastewater treatment plant. This facility treated radioactive 
wastes produced by various reactor and hot cell experiments at TA-35. The 
wastewater ireatment plant (designated as SWMU No. 35-003) was constantly 
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beset by problems. which resulted maJnly from production of wastes at rates that 
overwhelmedthe treatment capacity of the facility. Inadvertent spills of insufficiently 
treated, radioactively contaminated wastewater from the facility into the small 
canyon (SWMU No. 35-003[r)) off the east end of Ten Site Mesa were abundant. 
Also. effluent fromthe treatment facility was routinely released intothis canyon. This 
effluent very oftencontained long-lived radionuclides (e.g., 9OSr, 137Cs) inquantities 
well-above allowable discharge tolerance. Spills and releases from the Ten Site 
treatment plant are discussed In the following text. 

Several areas on TA·35 property have also been contaminated by spills of 011 that 
was required forthe laser operations. Manyofthese sites aredesignated as SWMUs 
and are discussed In Section 3.3.2.1, Waste Management Activities. Atmospheric 
releases of tritium. 235U, 239pu, and other radlonuclides that occurred at TA-35 are 
also summarized in the following text. 

Spills and Bella.. from IN wastewater TraatmlDl FaCilItY 

The following spills from the TA-35 wastewater treatment plant (SWMU No. 35-0(3) 
into the receiving canyon (SWMU No. 35-003[r) have been documented in labora
tory memoranda and reports dating from 1952. . 

In late August or early September 1952, an estimated 2,000 to 3,000 gal. of liquid 
waste overflowed from the holding tanks at TA-35-10 (SWMU No. 35-003[d]) Into 
Ten Site Canyon. Above-tolerance radioactivity (0.5 mRn1r) was found In Mortandad 
Canyon 3 mi from TA-35 during a survey conducted about 2 months after this spill 
(Aeby 1952. 04-0002). The wastewater probably did not travel more than 200 yd or 
so down the canyon, and subsequent rainfall was responsble for transporting the 
radioactive residue from the effluent farther down the canyon (Aeby 1952, 04-0002; 
Buckland 1952. 04-0035). The total amount of activity released during this incident 
was believed to be about 1,800 mCi (Aeby 1954, 04-0004). 

Hig;liy corr.ami,IPt6t: wat9rwas reportac.JI:' i....ac.lvertem:s dL'rr~oc' fron-: tank -r-4 (ano 
of the four holding tanks at TA-35-1C) in May 1954; one day before a routine soll
sampling mission was conducted In Mortandad Canyon. The amount of water 
dumped and an estimate ofthe activity of that water are not given, butsamplestaken 
fro." a dt~ layer ifnmedia~3'lynbovf! bedrock were soake:t with cont~:n'natedwater. 
Tt.esc: c",r.:;>les,:ollecte;"! tr:>n a distance 01 ::..3C yd fro, mi1~ -:-en Sitetep~e and tn.' U 

a depth of 12 in. yielded counts as high as no clmlg (Aeby and Garcia 'i9S4. 04
0006). An accidental release reported on May 1, 1954 probably corresponds with 
this spill. which was estimated at 160-mCitotal activity (Aeby 1954. 04-0003). Table 
3·20 contains additional information on this spill. 

IABLE3:2O 

RADlOAC11VlTY IN TEN srTE CANYON SEDIMENTS 

Groaa Beta-Gamma DiatMca from ...t fence (in y"') 
(dlmlp) 20 100 220 320 

Spring 1954a 2,500.000 30,000 60,000 55,000 
Fa:11954 
Spring 1955 

2Ci,OOO 
16,000 

... 800 
_b 

1.200 
..b 

&SO 
..b 

Source: LASl (1955.0482).  
a Following accidental spII on May 1, 1954 (Alb, and Garcia 1854, Q4.GO(6).  
b Dale not aVailable.  
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In late January 1955, a leak in a water line caused the four holding tanks at TA-35
10 (SWMU No. 35-003[d]) to be filled. Approximately 3,000 gal. of wastewater 
overflowed from the tank farm, and another2,000gal. was purposelydischarged into 
the canyon. This Incident resulted in the release of a total of about 20-mCi beta
gamma activity, of which as much as 25% (4 mCl) was 90Sr (Aeby 1955.04-0004; 
Keenan 1975.04-0106). 

In early September 1955. ,he chronic wastewater problem- at Ten Site became 
"'rather acute- as two of the storage tanks began to overflow. and "a few gallons· of 
waste flowed into the canyon (Aeby 1955, 04-0005). No estimate is given for the 
amount of radioactivity released to the canyon by this spill. 

On February 11 and 12, 1956. the entire contents of Tank T-6 at TA-35-1 0, orabout 
21,200 gal. of radioactive Ianthanum-140 wastewater, were acciclently leaked into 
the canyon. A large amount of the highly radioactive, concentrated sludge at the 
bottom of the tank was also lost. Surveys conducted about a week later indicated 
activity of 1.5 Rlhr· 50 yd downstream from the discharge point (Christenson 1956, 
04-0042). Soil samples taken at various points downstream from the tank farm at 
monthly Intervals following this spill (see Table 3-21) revealed the following trends: 
concentrations of gross beta, gross gamma, and radiostrontium were initially much 
higher at locations near the discharge point, and decreased considerably with 
distance downstream. Activities of all types were essentially negligible at distances 
greaterthan 200 yd from the discharge point. Activities also remained highest at and 
near the point of release. These trends are believed to be due to the limited mobility 
of the sludge, In which radionuclides, especially the longer-lived varieties such as 
radiostrontium, were concentrated. Although radiostrontium initially represented a 
large percentage of gross-beta activity at the points nearest the tank farm, a sharp 
decline in gross-beta and radiostrontium levels with time suggested that 90Sr 
accounted for only a small portion oftotal radiostrontium (LASL 1962.04-0142). This 
spill released an estimated 0.64 Ci of 90Sr (Keenan 1975, 04-0106). No figures for 
total release of radioactivity for this spill have been found. 

In addition to the spills previously discussed, large volumes 01 radioactive liquid 
waste effluent were routinely discharged into Ten Site Canyon from the TA-35 
wastewater treatment plant. Following original plant deSign, these wastes were 
r l:nply he:ct In storJge tarl<l:i so that thp. activityof t~e 140LA and 140sa in tt'te effluent 
y, :m!jd3~c:../ ,0 a !,JV";iv:r•. 1:'1 a""c.arJta:"IIC limits. Ir. ~952. it \"",;, \:iI.:~overE"; ..... .:..... w~'L 
140La and l40aa were incieed decaying out,longer-lived radionuclides, especially 
9OSr, were being concentrated in the waste and then released to the receiving 
canyon in amounts up to 1,000 times drinking water tolerance (Bucldand 1953, 04
0037; Meyer 1954.04-0156). In June 1955, an ion-exchange column was installed 
in the plant to remove radiostrontium (Emellty 1958, 04-0205). The assumption was 
that releases before that date likely contained radiostrontium in excess of tolerance 
even though total radioactivity levels may have been acceptable. Also, in 1956 
plutonium became a constituent of the Ten Sitewaste stream (Christenson 1956.04
0043; H-Division 1956, 0471). The ion-exchange columns removed only about half 
of the plutonium from the wastewater, and other attempts at plutonium removal 
produced little success (H-Division 1956, 0472). Concentrationsof238pu and 239Pu 
at: h~h as 1CrO ti~s b&ckgr:.unc! lev:!"ls found in ~v!1 E-amplas t3lc:er. near the outfall 
in Ten Site Canyon (SWMU No. 35-003[r]) attest to the presence of plutonium in 
effluent released from the Ten Site facility (Purtyl'llJn 1971, 0190). 

Contaminated water was probably not discharged into Mortandad Canyon before 
September 1, 1951, according to aLASL memorandum (Aeby 1954, 04-0003). This 
memorandum also contains an account of radioactivity discharged into the canyon 
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TABLE 3·21 

RADIOACTIVITY IN TEN Sm: CANYON SEDIMENTS . 

Gross Beta (eIm/g) Distance from outfall (In meters) 
0 60 400 670 830 

Feb.20,l956a 824,000 885,000 29,600 2,000 1,200 
Mar. 21,1956 160,700 ....b ....b ....b ....b 
Apr.26,l956 485,860 ....b ....b ....b ....b 
June 4,1956 231,060 ....b ....b ....b ....b 
Aug. 7,1956 345,370 ....b ....b ....b ....b 
Aug. 26, 1957 23,480 3,270 2,510 750 20 
Feb. 5,1958 87,420 1,910 2,440 130 ....b 
Sep.",1959 4,990 ....b ....b ....b ....b 
Nov.19,1959 2,801 237 294 33 <1 
July 25, 1960 830 370 1470 260 <1 
Apr. 4,1961 2,130 590 1530 1440 850 
Sep. 6,1961 870 ....b ....b ....b ....b 

StrontIum (pCltg) 

1956 320,000 210,000 56,000 42,000 2,000 
1957 3,800 1,400 87 350 14 
1958 2,500 750 1,400 69 10 
1959 61 39 110 ·34 ....b 
1960 130 76 89 76 ....b 
1961 30 22 20 20 ....b 

Soun::es:LASL (1962. 04-0142), and L4SL (1972, 04-0145).  
a Foliowil'lg accid.Jlltal spill 0: waRtetVa,er Cl,,d sll.id,,~, f'ab,·uary 11-1~. 


1956 (Christenson 1956, 04-(042). 
b Data not available. 

fr~mTen Site and the Incinerator Site (TA~2) between September 1951 and August 
1954. Of the eight discharges listed, only two exceeded tolerance for radioactivity, 
and both of these were accidental spills previously discussed. The list of discharges 
totals about 2.3-Ci activity, of which 1.8 Clwas from the spill in early September 1952. 

On October 21, 1952, 50,000 gal. of 110r water, containing about 1.5 mCi per liter 
(well above tolerance). was released from the Ten Site wastewater treatment plant, 
with Laboratory approval. This release was monitored and disappeared into the 
ground within a distance of 175 yd from the point of release. At 175 yd from the point 
of release, activity of the water was measured at 100 mRlhr (Aeby 1952, 04-(002). 
thE; total Qctivity of th!~ I"Jle3Se was estimatsd at 110 mCi (Aeby 1954, 04-0003}. 

In late May or June 1953. 100,000 gal. Of wastewater from Ten Skewere released 
into Ten Site Canyon (H-DiviSion 1953, 0486). "total activity of this effluent was 
reported to be less than the discharge tolerance level, and the highest activity 
observed in the canyon after the release (the time of survey was unspecified) was 
2 mRlhr. A total of 300,000 gal. of wastewater was released from Ten Site during 
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1953. This waste reportedly contained 1.9 Ci of mixed 89SrJ9OSr, of which about 25 
percent was 90Sr (Keenan 1915,04-0106). 

The amounts of liquid waste treated at Ten Site, on a monthly basis for the period 
from July 1955 (when ion-exchange treatment began) through December 1961, are 
summarized in a handwritten document (LASL circa 1912,04-0145). Information 
from this source for the period from July 1955 through July 1963 (when the TA-50 
waste treatment facility came on line) is presented in Table 3-22. The figures given 
In the table are for the volume of waste treated, and not necessarily the volume 
discharged (not all treated water is discharged, some is recirculated). However, 
unless otherwise noted, the amount of wastewater discharged to Ten Site Canyon 
as effluent closely approximates the amount treated. For example, during the year 
1951, a total of 465,850 gal. was treated (H-1 circa 1958, 0100). Of this amount, 
430,400 gal. (920/0) was discharged, while the remaining 10k was recirculated. In 
terms of effluent quality, 9~k of the radioactivity was removed by treatment. Even 
so, the effluent exceeded drinking water standards for 9OSr. At the end of 1951, 
insufficient tank storage capacity at TA-35 necessitated the discharge of *some 
effluent of a quality which normally would have been recirculated ...Dlscharge was 
the only practical altemative to direct overflow" (H-Division 1958, 0418). 

After June 1963, no more wastes were released from the TA-35 waste treatment 
facility. Fromthis time on, all wastes from TA-35 were either sent directly to the new 
treatment plant at TA-50 or temporarily stored in the tanks at TA-35 and then sent 
toTA-50. 

Incldems 

On November 6, 1951, an accidentallispilr of 14OL,a occurred in the Ten Site hot cell 
in TA-35-2 (H-Division 1951, 0626). Cleaning this spill required the passage of large 
volumes of wash water through the cell, and resulted in "extremely high gamma 
radiation at the tank farm- (H-1 circa 1951,0100). Activity of the wastewater in the 
storaye tSr!i<s was so t:igh {1 OC ,OOC c.'m'ml) that the wQ~es cout: net be tre"~ ~y 
ion exchange, so the wastes were ch6mlcally precipitated by treatment with iron, 
caustic, and lime. The chemical treatment lowered the activity of the water to 5,000 
clmlmI and made ion exchange of the supernatant again feasible, but left a highly 
co"1C&nt.crtdd radic:;.actlve sltJdg~ tn thP. tottorr. :>f thP tams. The higtl level of 
ra;iios.ctivlty &t tr.e tr..;.atme, .. t(;'c;Uty r.ause\' by :b.~ InCident presenteci ar eYh,c. np. 

radiation hazard to personnel. 10 ·:ircumvent the closing of a portion of Ten Site 
laboratory and to prevent the durr.ping of this highly radioactive waste into the 
canyon, four workers were allowed to receive doses in excess of allowable yearly 
amounts (Christenson 1951, 04-0216; Shipman 1951, 04-0230; H-1 circa 1951, 
0100). 

On March 11, 1958, another incident occurred whereby 1 to 1.5 KCi of 14Ot.a was 
lost from the hot cell during processing of several lanthanum sources. This led to 
tanks T-4 and T-5 at TA-35-10 becoming extremely -t1ot.- Activity exceeded 2.5 
million clmlml in T -4, which necessitated chemical treatment because the waste was 
too hot to treat by ion exchange. Extremely high radiation at the tank farm again 
prcu::,Gntaj Cl vary hal:ardous sitllatic;n fer Ten S!te wc.r1;e"'S (ChristenE'on 1958. 
04-0044; Emelity 1958, 04-0205). 
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TABLE 3-2Z 

WASTEWATER TREATED AT THE TA·35 TREATMENT FACIUry 
(1955-1963) 

Year Month Total Truted • Comments 

1955 

1956 

1957 

1958 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nl)v. 

Dec. 

Jan. 
Feb. 
March 

April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

22,000  
18,000  

o 
42,830 

? 
13,360 
44,800 

110,000 
35,000 
25,300 

30.000 
43,000 
23.000 
27,000 
43,600 
75.1~Q 
60,000 
61.soo 

56,600 
32,140 
61,600 

9,130 
38,800 
57,300 
37,800 

-'imitecr 
"limited" 

Possble r8!N discharge.  
Possible r8!N discharge.  
Possble r8!N diSCharge.  
Possble r8!N discharge.  

Effluent did not meet standard for 90Sr. 
Effluent did not meet standard for 9OSr. 
Effluent did not meet standard for 9OSr. 
Effluent did not meet standard for 90Sr• 
Plant did not operate. 

No Information available. 

Tank farm and pump house too "hor to  
o~r~tp !:>e("':4use ~f ~ s;)iilc7 '1,10 "Ci of 1.AO:...e.  
source (Nov2rme: 0, 1907).  

Waste highly radioactive because of second  
lanthanum source spill (March 11, 1958).  

No treatment, storage only.  
No operation d. plant.  
No operation of plam.  
DMicult to pro(tuce effluent of  
satisfactory quality.  
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TABLE 3:22 (continued) 

WASTEWATER TREATED AT THE TA-35 TREATMENT FACILITY 
(1955-1963)  

Year Month Total Treated 

1959 Jan. -limited-
Feb. 
March 62.250 
April 92,000 
May 54,000 
June 85,290 
July 71,688 
Aug. 114,000 
Sept. 
Oct. 

33,370 
23,100 

Nov. 44,900 
Dec. 

1960 Jan. 
Feb. 26,400 
March 
April 
May 
June 98,100 
July 
Aug. 45,700 
Sept. 
Oct. 

25,000 
25,132 

Nov. 97,800 
Dec. 74,100 

1981 Jan, 48,401) 
Feb. 93,200 
March 68,670 
April 
May 
J".,e /19,050 
JUl, iOf,76u 
Aug. 19,350 
Sept. 
Oct. 
Nov. 
Dec. 

1962 Jan. 
Feb. 
March 
April 90,150 
May 50,800 
June 
July 8S,ZOO 
Aug. 32,000 
Sept. 
Oct. 

63,200 

Nov. 
Dec. 
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b Comments 

Operated as required.  
No treatment, storage only.  

Storage only. 

Storage only. 

Storage only.  
Storage only.  
Storage only.  

Storage only. 

Treated and stored; not discharged. 

Storage only.  
Storage only.  

Possible leaks In raw waste line.  
Storage only.  
Storage only.  
Storage only.  
Storage only.  

Storage only.  
Storage only.  
Storage only.  

Storage only. 

Storage only.  
Storage only.  
Storage only.  
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DBLE 3-22 (concluded) 

WASTEWATER TREATED AT THE TA-35 TREATMENT FACIurY 
(1155-1883) 

Year Month Total Treated & Comment! 

1963 Jan. 
Feb. 
March 
April 
May 
June 

105,530 

Storage only. 
Storage only. 
Storage only. 

Storage only. 
Storage only. 

Sourr:e: LASL (circa 1972, 04-(145). 
&volume of wute hated is in gala. 

011 Spills 

Numerous oil spills have occurred at TA-35, primarily in the 1980s. Most spills are 
.  from siege tanks and holding tanks for dielectric oils used In capacitors and Marx 

generators associated with laser operations. Oil spill areas designated as SWMUs 
and AOCs have been discussed In Section 3.3.2.1, Waste Management Activlies. 
SWMUs related to 011 spOls Include SWMU Nos. 35-011 (b and c). 35-016(f.l, and n), 
and 35-018(a and b). Also, AOCs InvoMngoU spills and potential 01 releases include 
C-35-001. C-35-002, C-35-003, C-35-004, C-35-005. and C-35-Q08. 

AtmOSphertc At.... 

Both planned and unplanned releases of radioactive constituents to the atmosphere 
taCI':O oc:::"Irred atTA-!35. !'!on:-a'jio~ive ha:.::c.lcl~s cubs~r:cesmay ~'so h&V~been 
released, although this has not been documented. Radionuclides released to the 
atmosphere during early operations at TA·35 were primarily 1-iOLa and 9OSr• These 
radionuclides were released from TA-35-7. the Air Alter Building. during operation 
of the radi~acti-'!, Ianthancm-140 progrc::n (14Ot..a sou~ processing) dur.ng~he 
~o5u~ (LASt. ct.:;a 1973. 04 J147 .. !-Jo :iata hc.lIE. tse; obtaintlc; th,1t ;>ro, :-:e 
infornu..tion on quantities of radlOnuciides released whiltt the 14Oa.a source process
ing program was In operation. Significant atmospheric releases are suspected. In 
1956. air samples taken during a run in the 1-iO La hot cell were determined to be'oo 
hot to count.- ModHications were made to continuously monitor emissions from the 
Ten Site stack (H-Division 1956. 0473). but monitoring data have not been found. 

In the mid to late 1950s, experimentation with other radionuclides (primarily 
plutonium and tritium) began In TA-35-2. Quantities of normal airbome releases of 
radionudides from TA-35-2 from 1967 through 1971 are presented In Table 3-23. 
In 1972, airborne radioactive effluent from T A-35 included minor amounts of 238Pu 
and 239Pu and significant releases of tritium (Herceg 1973.0440). Thousands of 
curies of tritium "''ere relec:£ed te the atr:1O~:'8 each year f:"om the ~ium fac~lity 
inTA-35-2 between 1953 and 1974 (Harper and Garde 1981.0458). In 1970.atot&l 
of 25,000 Ci of tritium was released (VoelZ 1971, 04-0194). Even after use of the 
tritium facility was discontinued in 1974, significant anlOUnts of tritium were released 
by degassing (Harper and Garde 1981, 0458). Potential soil contamination from 
atmospheriC releases from the stack of TA-~-2 Is addressed as SWMU No. 35
014(a). 
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Atmospheric releases of 238PU. 239Pu. and tritiJm from TA-35 between the years 
1974 and 1988 are summarized in Table 3-24. 

DBlEa-23  

AIRBORNE RELEASES OF RADIONUCUDES  
FROM TA-35-2, 1967 THROUGH 1969 AND 1971  

Total Discharge (CI) 

Source of Pollutant 1967 1968 1969 1971 
Pollutant 

TA-35-2. FE-2 235U. 239pua 1.8 x 10-6 1.7 x 10-6 2.0 x 10-6 3.0 x 10-6 

TA-35-2, FE-3 239pu 8.0 x 10-7 7.0 x 10-7 9.0 x 10-6 1.0 x 10-6 

TA-35-2, FE-6 239pu 2.9x 10-6 2.3 x 10-6 2.0 x 10-6 1.0 x 10-6 

TA-35-2, FE-7 239pu 3.0 x 10-7 4.0 x 10-7 4.5 x 10-7 2.0 x 10-6 

TA-35-2, FE-8 239pu 8.0 x 10-7 8.0 x 10-7 2.2 x 10-7 0.2 x 10-6 

Source: Wingtfeld (1971, ()4.0204); Voelz (1971, 04-0194); LASl (1972.04-0146). 
a Only 239pu for 1971. 

TABLE 3:24 

ATMOSPHERIC RELEASES OF RADIONUCLIDES  
FROM TA-35, 1974 THROUGH 1988  

Vear 238I239Pu 3H (CI) Reference 
(~C~) 

1988 0,28 118 (ESG 1989, 0308) 
1987 0.68 155 (ESG 1988. 0408) 
1986 0.48 48 (Purtymun and Uaes 1987. 0203) 
1985 0.68 5.3 (Becker 1986. 0027) 
1984 0.48 206 (Becker et ai, 1985, 0029) 
1983 0.98 6 (Purtymun et al. 1984, 0210) 
1982 1.3 (ESG 1983. 0621) 
1981 0.27 (ESG 1982. 0620) 
1980 0.21 25 (ESG 1981, 0424) 
1979 7.4 1300 (ESG 1980. 0406) 
1978 2.0 676 (Hakonson et al. 1979.0119) 
19n 0.8 786 (ESG 197a, 0035) 
1976 2.4 1657 (ESG 19n. 0618) 
1975 5.9 2394 (Apt and Lee 1976. 0617) 
1974 8.0 1400 (Apt and Lee 1975, 0616) 

8Total includes 240pu for 1983-1988. 
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3.3.2A Environmental Surveys and D&D ActivO ... 

Environmental Surveys 

Asear1yaS1952,surveysforradioactiVitylnsoll,sedlment,andwater(whenpresent) 
weretaken on aregularbasis and afterknownwaste spills in Mortandad andTen Site 
canyons. Samples were also taken in the small canyon at the east end of Ten SIte 
Mesa (SWMU No. 35-003[r». The results of many of these specific surveys are 
provided in Section3.3.2.3, Past Waste Spills, Releases. and Incidents, and will not 
be repeated here. Data from some longer-term surveys and studies are discussed 
in the following paragraphs. In general. these surveys revealed significantly high 
levels of radioactivity at and within a few hundred yards from the point of discharge 
from the treatment plant. and a rapid decrease In activity with distance down canyon 
from the tank farm (refer to Tables 3-20 and 3-21). After major spills. detectable 
levelsof actiVity were found asfaras3nidown MortandadCanyon from theTen Site 
east fence (Aeby 1952.04-00(2). Following major spills. surveys also showed a 
substantial decrease in radioactivity over time because of radioactive decay. For 
example. in 1956. environmental surveys in Ten Site Canyon picked UP 8asr and 
90Sr at levels of 0.94 CiIg and 0.17 CVg. respectively. By 1973. 89Sr• 140ga. and 
140La haddecayedawayInMortandad Canyonto undetectable levels (Fowler 1973, 
04-0069). Residual radioactive contamination of Ten Site Canyon Is primarily due to 
the presence of long-lived radionuclides, particular1y 9OSr• that were present in the 
wastewater released from the treatment facility in the early to mid-1950s, before the 
installation of effective ion-exchange columns and the implementation of treatment 
by chemical precipitation methods. 

Sediment in Ten Site Canyon below TA-35 also contains plutonium (238Pu. 239PU) 
in levels as high as 0.819 dfmlg (two orders of magnitude greater than background) 
(Purtymun 1971.0190). This is probably residual from effluent released from Ten 
Site in the late 19SOS. when small quantities of plutonium were used in experiments. 
Effort'! to remove plutorium from ~hs Ter. ~1t(J waste stream were ine"8Ciive (f-I
Division 1956. 0471: H-Oivision 1906. 0472). Shallow groundwater In the aUuvial 
aquifer of Mortandad Canyon also contains above-background levels of tritium, 
which can possiblybe attributedto liquidwaste releasedfromTA-35 inthe late 1950s 
orea~' 1960s(Purtymun 1971. 01t1). Bscause o! past splUs arid rel4ases from the 
151 i Sll~ v.I.;ste ~:ea.!Tler\. !a:...: .•'. a smai' ~li!:'L'1al 0' Tp.n Site Canyon / :rectly' ;: "sf 
of TA-35 (SWMU Nc. 35-003[r]l remains"'hot.- In April 1988, during a .adiation she 
surveillance of TA-3S for the ER Program. readings of 100 IlRlhr were detected in 
this canyon immediately east of the former location of TA-35-1 O. and 80 IlRlhr were 
detected 50 ft further down In the canyon (Shafer circa 1989, 04--0187). 

Subsurface soils at the eastern end of Ten Site Mesa are also radioactively 
contaminated by leaks and spills from structures associated with the wastewater 
treatment plant. On February 12 and 13. 1985. a total of 86 soil samples were taken 
in the vicinity of TA-35-1 0 (SWMU No. 35-OO3[d]). Measurements greater than the 
subsurface soilguidelineforbetaactivity(gSpCVg) werefound In37ofthesamples, 
with 356 pCVg as a maximum level. The adlvity was primarily from 9OSrJ9Ov. Most 
of t"~ sa~s weore t~en at depths of 18 to 20 ft. Bf)C8USS of pro"'ems wlte, further 
excavation at these depths. Laboratory employees made the decision to backfill the 
area and to halt further remediation (Cox 1985. 04-0050). 

Since 1977, fruit and vegetable samples have been collected at the Laboratory and 
at several locations in the surrounding area to monitor foodstuffs for possible 
radioactive contamination from Laboratory oPerations (ESG 1977. 0618). Samples 
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are analyzed for tritiated water, 90Sr• 238Pu and 239Pu. and total uranium (ESG 
1982.0620). Tables 3-25,3-26,3-27. and 3-28 summarize the analytical results for 
peach samples collected from TA-35 over past years. The peach trees are located 
on the south side of TA-35-2 immediately beneath the stack from which off-gasses 
containing tritium and other radionuclides were released (SWMU No. 35-o14[a». 
The conclusion was that the slightly elevated concentrations of tritium in these 
peaches represented no significant health hazard to the general public for three 
reasons: the trees are within the TA-35 Laboratory fence; the peaches represent a 
very small volume of ingestible water; and the samples contain considerably less 
tritium than the DOE's Concentration Guide for Water in Uncontrolled Areas, which 
is 3,000 pCilml, and the EPA's National Interim Primary Drinking Water Standard for 
tritium in drinking water, which is 20 pCilml (ESG 1982, 0620). In the 1978 survey, 
the trees produced a small crop of peaches, which disappeared before the 

TABLE 3::25 

URANIUM CONCENTRAnON IN TA-35 PEACHES 

Uranium Concentration 
(natg)· 

No. of Average 
Vear Water Source Samples (± 10) Range 

19n LA CountylDOE 1 1.1 J 
1978c LA CountylDOE 1 184 J 
1980 Community System 1 J 18.7 

SourcflS: LASL Environmental SUrveillance Reports (ESG 1978,0095;  
Hakonson at al. 1979.0119; ESG 1981,0424).  

aOryweighl  
b "10 data aval!abIA.  
c 1978 data are from analysis of peach leaves.  

Ave... 
V.., WaterSouroe No. of Aver.;e Range 1IoIatu..

811m.,... (±15) (%) 

1977 LA CowIty 2 66±22 50-81 
19_ LACowity 1 17 60-96-
1979 Community System 1 21.5 -- 86 
1980 CommunIty System 1 8.3±O.5c -- 85±5 
1981 CommunIty System 1 17.0±O . .fI -- 87 
1982 CommunItySystsm 1 15.7 -- 47>96 

Swn::tis:  LASl.JlANl Environmental SuMillance ReportS (ESG 1978.0095; Hackonaon .t 
aI. 1978,0119; ESG 19110.0406; ESG 1981.0424; ESG 11182.0620; ESG 1983. 
(621). 

&No dalaavailable.  
b1978 data are from anatytis of peacn leaves.  
CCounling uncel18imy.  
dDryweighL  
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TABLE 3-27 

IOsR CONTENT OF TA-35 PEACHES 

IOSr ConcentratIon8(pCllml,. 
No. of Aver.. 

v•• Weter Source Sempletl (±10) ~ 

1978b LA County 1 1.58±0.06 
1980 Community 1 - 0.005 

System 

Sources: LASL Envirornental SWvellIa'Ice Reports (Hadconlan et aI. 1879. 
0118; ESG 1881. (424). 

&Dry walght. 
b-e978 data .. from peactltnles. 
«=No data available. 

TAlLEy  

PLUTONIUM CONTENT OF TA45 PEACHES  

No. of A.... AWII"IIgIt Average 
w ..... Source s.ntpIM (±15) RMge (±15) Il0l...... 

(%) 

1977 Plutonium concentrations werelnl than detacIion limits (-0.01 pCVg) 
1978b LA County 1 .J: .J: 0.85 0.85 
1979 Community System 1 -0.50 _C -0.40 -J; 

1981) Comml.lOr.n:;YlitliffTl 1 ".OOO~ :::t _':. ~.OOO6 ± _.f! 
0.0001 d o.oooo7Cf 

1981 Community System 1 -0.1 .J: 1.6 .J: 

s...t'me.J: ;'1 Hl..Af'.t_ c.rr:iroil:,lEInt·! E.Jrve"oal'!"<El Re.,ori.i {ESc.. ~ ~78. oos.;; l1a.ckor.SO.l f\~ ai. ._79. 
0118; ESG 1880, 00106; ESG 1881, OG.; BiG 1882, .J82O). 

aDry weight. 
b'978 data are from analysis of peach leaves. 
cNo data available. 
dCounting unc81'1iftV. 

Laboratory was able to sample them. That year, leaves were analyzed as being 
representative of the peaches. Uranium and plutonium levels found on the leaves 
were determinedto be fromfallout orcontamination onthe leaf surface and not from 
the water supply (Hakonson et at 1979,0119). 

Results of the 1978 peach tree sampling indicated slightly elevated 90Srconcentra
tions. ThiS contamination at TA-35 was likely because of early work at the site on 
radioadive lanthanum sources In Which 90Sr wal a contaminant. The COl'iclusbn 
wasthat the peach leaveswere not aroute of ingestion ofuranium. and the peaches 
would not have as much 90Sr contamination as the leaves because of the lower 
surface to volume ratio of the peaches (Hason et at 1979. 0119). 
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D&P Actlyltles 

Several facilities at the east end of TA-35 became highly contaminated with 
radioactivity during the early operations at the Ten Site Laboratory. Most of these 
portionsof the TAhave beendecommissioned and at least partially decontaminated. 
Decommissioned Ten Site facilities include the wastewater treatment plant (SWMU 
No. 35-003); the tntiJm glovebox facility in TA-35-2 (proposed SWMU No. 35-020); 
three reactors (LAPRE-I, LAPRE-II, and LAMPRE); and the sodium disposal tanks 
(SWMU No. 35-001). 

The waste treatment facility. previously discussed as SWMU No. 35-003, was used 
between 1951 and the mid-1970s to handle radioactive liquid wastes produced by 
operationsatTA-35. Wastetreatment stopped in 1963becauseof the discontinuation 
of the radioactive lanthanum-140 program and the opening of a new treatment plant 
atTA-50. to which TA-35wastes were then piped. However. thetanks atTA-35 were 
used at times for storage of low-level wastes as late as 1974 (Kennedy 1968. 04
0107; Emellty at at 1975. 0282). Most portions of the treatment plant became 
radioactively contaminated during the course of operation and were considered a 
high priority for D&D efforts after discontinuation of their use (H-Dlvlslon 1958.0478; 
Bradshaw 1977. 04-0031; Emellty 1979,04-0062). 

Most structures and lines associated with the waste treatment facility were removed 
and/or decontaminated between 1980 and 1985. A major portion of the treatment 
facility (air washers. Ion-exchange columns. and associated piping) was housed in 
the Air Riter Building (TA-35-7: SWMU No. 35-003[p). These components were 
disassembled. removed. and disposed of during the Surplus LASL Facility Disposi
tion in 1980 (LANL circa 1981, 04-0209). The air washers were contaminated 
primarily with 90Sr and 137Cs from air filtration during operation of the radioactive 
Ianthanum-140 facility in the mid-1950s (LASL 1977. 0649). The Ion-exchange 
columns became highly contaminated several times because of accidents in the 
radioactive Ianthanum-140 cell. 

The sludge-holding tank (TA-35-22; SWMU No. 35-003[m)). a 25,Ooo-ga1. storage 
tank (TA-35-3S; SWMU No. 35-003[e». and several waste lines were removed in 
August 1981 as part of Sub-Project B of Work Project 1.2. the Radioactive Liquid 
Waste Syst9m :mprovements Pro;'.!r:t. Soil around and beneath tM sludge tank 
(SW!AU 1"0 35-00~i:n]) was f~ur.,: to b~ ~l")ntam'n3ted to as h.cm as 46,0" -' c'mlg 
with 90Sr and 1:;7Cs. Soil was excavated later;D1)' until above-background activity 
could not be detected and downward to solid bedrock (about 4 ft beneath the bottom 
of the tank. or 10-ft-below surface). At this depth. fractures in the tuff contained 
activity levels as high as 5,000-pCilg gross beta (McAtee 1981. 04-0154). Because 
further decontamination would have required "'large heavy equipment and an 
inordinate quantity of soil removal,II and because "'the probability of significant 
exposure due to any future intrusion into the contaminated area" was very low. the 
excavation pit was backfilled with clean soil. Laboratory personnel determined that 
the area was decontaminated, an ALARA decision was made (McAtee 1981. 04
0154). The extent of soil contamination in the vicinity of TA-35-3S is unknown. 
Excavated structures, lines. and associated contaminated soil were taken to TA-54 
i::r d:~posa!. 

Several other structures and linesassociatedwiththe Ten Sitewastewatertreatment 
plantwere removed. decontaminated, and takentoTA-54 for disposal in 1984-1985. 
during Phase 11.5 of Sub-Project B. A pump house and pipe trench (TA-35-8 and 
-9; SWMU Nos. 35-003[1 and q]) and asSOCiated piping were removed in December 
1984. No radioactive contamination was detected on these structures (Cox 1985. 
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04-0047). Removal of a manhole (TA-35-12; SWMU No. 35-003[0) and Line 90A. 
along with 66 m3 of contaminated soil adjacent to the east wall of the Air RHer 
Building (TA-35-7). was completed In January 1985 (Cox 1985,04-00(9). Up to 7
nCifg gross-beta contamination was left in the soil next to TA-35-7 at a depth of about 
9 ft. Because continued excavation was thought to endanger the Integrity ofthewall, 
which was also contaminated, the area was decontaminated and backfilled; an 
ALARA decision was made (Cox 1985, 04-0048). 

Removal of the four 5O,OOO-gal. liquid-waste holding tanks (TA-35-10; SWMU No. 
35-003[d) was completed in February 1985. Numerous spills and overflows of 
radioactive waste from these tanks occurred in the 1950s, and the soil around and 
beneath the tanks was highly contaminated. Decommissioning of this structure 
required excavation to a depth of 18 to 20 ft below grade. and removal of 340 m3 of 
soil. Up to 356-pCifg gross-beta activity from 9OSrJ9Ov was left in the soil at that 
depth. and the pit was backfilled with clean soli. The area was determined to be 
decontaminated; an AlARA decision was made (Cox 1985,04-0050). The Caustic 
Treatment Building (TA-35-41) and a retention tank (TA-35-31; SWMU No. 35
003[h]) and associated soils were also removed in February 1985. No contamination 
was associated with these structures or underfying soils (Cox 1985, 04-0051). 

Several sections of radioactive waste lines (SWMU No. 35-003[miscellaneous» and 
aSSOCiated soils, many of which were contaminated. were also removed during this 
period. Gross-beta contamination as high as 3,243 pCifg (90SrJ9Ov) was found in 
the soil at depths of 17 to 20 ft below grade In the trench from which Unes 90. 90B. 
91, and 92 were removed. These lines ran east/West along the north side of TA
35-7,' and connected the Air Filter Building to the holding tanks (TA-35-10). An 
ALARA decision was made conceming the decontamination of these lines during 
excavation; however, up to 1,100-pCifg beta activity remains In the soil in the 
backfilled trench (Cox 1985,04-0052). AHhough most of the waste lines associated 
with structures TA-35-8, -9, and -10 were removed during decommissioning in 1985, 
small segments of piping remain. An 18-ft-long contaminated section of 4-ln
diAmeter stairalcs!:l steel ~ipe r~mains at a :Jeptt; of 6ft under the fCiundatio~ of a 
transformer oil storage bank. Another 17·ft section of this same pipe remains under 
two concrete-encased water mains (Elder et al.1986, 0456; LANL 1990,0145). 

The phese se~-:mtOj pit (TA-35-3; SWMU No. 35-003!nD and t~reE' 600-ga1. 
concl.:tr. l':;jer;rourlo c~orb'" .:,:..~:. C;-1.-3".:)-4, -5, -B; SWIJid No. ~ :;-0\.'3[a., j al.d 
c), used for temporary storage of radioactive liqUid waste, were left in place ctJring 
D&D activities in the 1980s. Removal and decontamination of these portions of the 
Ten Site waste treatment plant were planned to begin in late 1991 underLabJob No. 
10724-35 (Gonzales 1991, 04-0088). Soil samples taken from the phase separator 
pit in 1980 showed radioactive contamination with activities upto 2,000 dpml60cm2. 
Samples taken from the pH In 1990 showed activities as high as 10,000 dpml60 cm2. 
0&0 plans include the removal of the phase separator pit, the three storage tanks, 
and any soils contaminated with radio nuclides or hazardous chemicals. These 
materials will be disposed of at TA-54. 

The tritium facility, which operated in Rooms A-12, A-12A, and A-12B in the 
tatement of T A-~5-2 from 1953 unti: 1974, released 1af£P. volumes :)f tntlum to the 
atmosphere. Because the exhaust system was not equipped for tritium removal. a 
few thousand curies of tritium were reJeased each year ~ile the facility W8$ in 
operation. A total of 25,000 CI of tritium were released to the atmosphere in 1970 
(Voelz 1971 • 04-0194). Even afterdiscontinuation of use, the facility represented the 
largest single source of tritium released an~ually by the Laboratory (LASL 1977, . 
0649). The need to decontaminate the tritium glovebox line and associated 
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equipment and piping was documented in the mid-1970s (Jordan 1975,04-0104; 
Garde 1976. 04-0085). Because of the extreme radiation hazard to workers in TA
35-2, the trHium facility was considered a very high priority for 0&0 (second of all 
Laboratory facilities) in the "LASL Ten-Year Decontamination/Decommissioning 
Site Plan-(LASL 1977,0649). Removal and decontamination ofthe gloveboxes was 
considered to be the highest priority at the Laboratory in a DOE National 0&0 
Planning Survey (Garde 1978,04-0086). 

Removal of the .,ritium works" was accomplished during April until June 1979 
(Winbum 1979. 04-0201). Decommissioning generated almost 600 tt3 of waste 
contaminated with an estimated 6,000 Ci of tritium, which was disposed of in a pit at 
TA-54. Also, of the 1,300 Ci of tritium released to the atmosphere from TA-35-2 in 
1979, 1,080 Ci can be attrbuted to 0&0 activities (Harper and Garde 1981,0458). 
Laboratory personnel certified adequate decontamination of the glovebox room in 
TA-35-2 (Harper 1979, 04-0096). However, cleanup of soils contaminated by 
atmospheric release of trHium was not addressed in the decontamination of the 
tritium faCility. Uptake of trHium and other radio nuclides by fruit trees on the south 
side of TA-35-2 near the tritium exhaust stack suggests soils at the east end of TA
35 may be contaminated with tritium (refer to SWMU No. 35-014[a». 

The three reactors that operated at TA-35 between 1956 and 1964 (LAPRE-I, 
LAPRE-II. and LAMPRE I) have all been disassembled and decommissioned. 
DetaUs on these experimental reactors are given In the discussions of SWMU No. 
35-002 (MDA-X) and SWMU No. 35-017 (Soil Contamination from Reactor Opera
tions). LAPRE-I was built In 1955 inthebasementofTA-35-2,andoperatedlessthan 
one year, beginning in February 1956 (H-Division 1955, 0482; H-Division 1956, 
0468). The disassembly of LAPRE-I and the removal of associated waste lines is 
mentioned In the H-Division Progress Report (H-Division 1957. 0474). The fate of 
this reactor after discontinuation of operation iSpoonydocumented. butthe LAMPRE 
reactor was built at the former site of LAPRE I. and at least portions of LAPRE-I may 
have been used in construction of LAMPRE (LANL 1990.0145). 

LAPR- " was constructed in a pit south of TA-35-2 in the late 19505, operated from 
February until May of 1959. and was defueled and disassembled the same year (H
Division 1959. 0480; LASL 1977.0649; Montoya 1991, 04-0162). The reactorwas 
fuelod by a sofuiion o! 235UOL dissclved in 95% J:'ho~;lhoro acid, and was ~')Ied 
t,j wale. a:1C; m(oerataa iJ':! p.loSpn( ri... a.::ic! one NutE (Mo:'ltoy.... 1;'91, Ot,·J1S2). 
The reactor vessel, a fuel reservoir, and the pipe that connected the twowere buried 
In place about 8 ft below grade and covered with dirt and asphalt in 1968 (Garcia 
1968, 04-0084; Warren 1974. 04-0197) at the site called MDA-X (SWMU No. 
35-(02). All other equipment associated with LAPRE-II was removed in 1959; the 
location to which this material was taken is not documented (LASL 1977, 0649). The 
reactor vessel and related systems are expected to be neutron-activated and 
contaminated with fission products (Montoya 1991,04-0162). The fuel reservoir is 
thought to contain an estimated 30 g (0.1 Ci) of residual 235U fuel solution (Warren 
1974. 04-0197; Graf and Howard 1978, 04-0090). Excavation and removal of 
LAPRE-II to TA-54 was planned as part of the "LASL Ten-Year Decontamination I 
Decommissioning Plan- for the 1980s. but because of the low-level radiation hazard 
was given ISlativ61y low prio:'iiy (16 cut ~f 17 0&0 prejects) (LASL 1977, (549). 

Removal of the LAPRE-II reactor and fuel reservoir was under way during the 
summer of 1991 under Work Order No. 6575723 (Gonzales 1991, 04·0089). The 
goals of this 0&0 project include the removal and disposal of the reactor vessel, the 
fuel reservoir, the connecting pipe, and contaminated soil in accordance with DOE 
guidelines. Soils will be monitored for radioactive and hazardOus chemical 
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contamination during the excavation process. Although the vessel was flushed of 
all liquids before burial and no chemical contamination is expected. some residual 
phosphoric acid may be present (Montoya 1991, 04-(162). 

The vertical sodium tanks. In which contaminated liquid sodium coolant from the 
LAMPRE reactor was disposed (MDA-W, or SWMU No. 35-001), were decommis
sioned in 1980 during the "Surplus LASL Facility Disposition Project.-This process 
consisted of the removal of the metal shed that covered the aboveground portions 
of the tanks, and then of the entombment of the tanks in a concrete structure 
(TA-35-43) (LANL circa 1981.04-(209). 

3.3.3 Regulatory Activities 

3.3.3.1 Penn... 

Permits associated wtth TA-35 operations other than the NPDES permits for the 
drains and outfalls do not exist. NPDES pemitted outfalls are discussed in Section 
3.3.2.1. Waste Management ActivIties, under SWMU No. 35-016. 

3.3.3.2 Interim CorrectlYe Measu.... 

Surface impoundments listedas SWMU No. 35-oo5(aand b) and SWMU No. 35-G06 
were closed under RCRA interim status closure standards In 1989. As part of the 
closure procedure at SWMU No. 35-005(a), a UST (SWMU No. 35-012[a]), which 
was connectedto thesurface impoundment,was removed in 1990. The finalClosure 
report and Closure certification letterforthese closure procedureswere submitted to 
NMED In 1991. Also, two USTs listed as SWMU No. 35-011 (d) were removed In 
accordance with NMED USTregulations In 1991. Other interim corrective measures 
taken ;Jt TA-;~5 I~lucte t~P,- ~e91 remo\'a' and c3eOntam:nation :)f LAPR1:-11 (SWMU 
No. 35-002) and the planned removal and decontamination of the phase separator 
pit (SWMU No. 35-OO3[nD and associated underground holding tanks (SWMU Nos. 
35-003[a. b. and e)). These corredive measures are being conducted by Group EM
7 (formeri'- Group HSE-7\ of the Labo!'8tO"Y with concurrence from the EPA. 

3.4 Description of Fonn.,. TA-42, Incinerator SIte 

3.4.1 Site Location and Physical DescrIption 

Former TA-42 was located within the aJrrent boundaries of TA-55, the Plutonium 
Processing Facility, In 1951,an Incinerator was buiH at this site for volume reduction 
of low-level pIutonium-contaminated wastes. The incinerator, which was never fully 
operational, was shut down in 1952, and all structures associated with the facility 
were removed in 1978. The following subsections provide a detailed description of 
the site. 

3.4.1.1 GeographIC location and Local AnNl Description 

FormerTA-42was located north of Pajarito Road and Pecos Drive at an approximate 
latitude and longitude of 35051'45- Nand 106°18'00-W (USGS 1984,04-0239). The 
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site Is located on a narrow mesa formed between Mortandad Canyon on the north 
and Two Mile Canyon, a branch of Pajarito Canyon, on the south. The former site 

"  is near the north edge of the mesa adjacent to the steep slope of the Mortandad 
Canyon wall. The elevation at TA-42 is about 7,250 ft (LANL 1990, 0145). The mesa 
on which former TA-42 was situated lies within the present boundaries of the 
Laboratory in Los Alamos County. 

3.4.1.2 Physical Site Description 

Fonner TA-42 was located in the area that lies between Mortandad Canyon and the 
current position ofthe north fence of TA-55 (Figure 3-7). None ofthe structures from 
TA-42 presently exist; all were removed during a 1978 0&0 project (Harper and 
Garde 1981, 0457). The site has since remained undeveloped, and serves as a 
buHer for TA-55, which was constructed immediately south of former T A-42. The 
structures that composed TA-42 are described in Table 3-29, and the former 
locations of these structures are shown in Figure 3-7. 

TABLEY 

DESCRIPTION OF STRUCTURES AT TA-42 

• TA-42-1, InCinerator and control building.  Constructed in 1951, 
removed in 1978. The major features of the steel-frame structure 
covered with corrugated metal included a 185-rri2 floor-area control 
building, incinerator, cyclone dust collector, spray cooler, Venturi 
scrubber, filter bank, and ash separator (Harper and Garde 1981, 
0457). The alea ha& been designaled 8$ ~WMU NilS. 42-001~2,&, 
and 42-OO2(a). 

• TA-42-2, TA-42-3, Aeh storage tanka. Constructed in 1951, removed 
in 1~78. Dime:'l-;Ions:>f the tan~ WAre 2? ft in dir'm,ter arid 
approximatv!y 13 fi ~igh. Tar.k volume ·'Jas a~roxlmatt.ll) 37,o(..r gat. 
DeSignated as SWMU Nos. 42-001 \~ and c). 

• TA-42-4, Septic tank.  Constructed in 1951, removed along with sewer 
lines and drain-field tile pipe as part of the 1978 D&D (Harper and 
Garde 1981, 0457). Designated as SWMU No. 42-003. 

• T A-42-5, Gas drip pot manhole. This structure housed the gas valves 
and other plurming that supplied the incinerator fuel. it was removed 
during the 1978 decommissioning (Harper and Garde 1981, 0457). 

• TA-42-6, Water manhole and firehouse  box. This structure was 
located approl!.imately 650 tt wast-southwest of T A-42-1. It was 
removed during the 1978 decommissioning (Harper and Garde 1981, 
0457). 

• TA-42.7, Water manhole. Removed 1978. 
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Flgu,. 3-7. LOCIIlloM of etructu.....nd SWllUa ..TA-G (Roy F. Welllon,lne. , ... 1MI8). 

3.4.1.3 Ownership Profile and Land Uses 

DOE owns the property at which TA-42 was located. The area is currently used as 
a buffer zone for TA-55. 

3.4.2 Historical Overview 

Former TA-42, the Incinerator Site, was designed to reduce the volume of radionu
clide-contaminatedwaste produced throughout the Laboratory (Emelity et at 1975, 
0282; Harperand Garde 1981, 0457; LANL 1990, 0145). Construction oUhe sitewas 
completed in 1951. At that time. the TA consisted of the structures listed in Tab' 
3-29. TA-42 structures were enclosed within a 5,OOO-m2 fenced area (Herceg circe. 
1971, 04-0099; Harper and Garde 1981, 0457). 
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The incinerator was intended to bum radionuclide-contaminated wastes generated 
at the Laboratory. However. because of the poorperformance of the incinerator and 
operational problems associated with the off-gas cleanup system. very little waste 
was actually Incinerated at T A-42. The incinerator operated for little more than one 
year (1951-1952) (Harper and Garde 1981. 0457). 

From 1957 until 1969. the facility was used for storage and decontamination of 
contaminated equipment (e.g., dry boxes and vehicles). During the summerof 1969. 
an unsuccessful attefTl)t was made to reactivate the incinerator so it could bum 
uncontaminated classified wastes (Harper and Garde 1981. 0457). By 1970. 
operations were discontiooed, and all combustibles were removed from the building 
(DOE 1987, 0264). Because TA-42-1 was contaminated with radioactivity. the 
facility became a candidate for decommissioning. The residual contamination, the 
poor physical condition, and the specialized nature of the building structure and 
equipment made it unattractive for any future beneficial occupancy (Harper and 
Garde 1981, 0457). 

In 1977. the decision was made to decommiSSion the site. In 1978, all structures. 
debris. and contaminated soils were removed and disposed of at Area G. TA-54. 
Following removal of contaminated materials, the site was contoured and reveg
etated (Harper and Garde 1981, 0457). 

3.4.2.1 Waste Management Activities 

The handling of materials contaminated with radionuclides (plutonium. uranium, 
tritium, americium, cesium, and others) at TA-42 has been documented (Enders 
1965,04-0067; LASL circa 1977, 0701; Bradshaw 1977.04-0031: Meyer 1977, 04
0157; Ahlquist 1978,04-0009). Other potentially hazardous materialsthat may have 
been used or handled at the site include grease and oil removed from contaminated 
eqUipment, and solvents and acids used to remove grease and oil (LANL 1990, 
~14Si· 

The following structures or locations at TA-42 have been identified as SWMUs in the 
1990 SWMU report (LANL 1990. 0145): 

StV;..4L; Nc.. 42 J01 (~-C) In;.;mcrat... ')... 'TIp1:..x 
SWMU No. 42-002 (a-b) Decontamination Facitity 
SWMU No. 42-003 . Septic System 
SWMU No. 42-004 Canyon Disposal 

These SWMUs are diSQJssed inthe following paragraphs. Theirlocations are shown 
in Figure 3-7. None of these SWMUs were listed in the HSWA Module VIII (EPA 
1990,0306). One AOC (C-42-001) has been designated at TA-42, but this AOC is 
the same site as SWMU No. 42-004. 

SWMU Nos. 42-001 (a-cl. Incinerator Complex; An incinerator, SWMU No. 42
001 (a). was located adjacenttothe north wall of the control building, TA-42-1 (Figure 
3-7). Ttltt f3,d pc;rt and operational systems for tha Incinerator wers Iooated Inside 
TA-42-1. The incinerator was designed to bum radionuclide-contaminated waste in 
acylindrical combustion chamber. Combustion products passed through an off-gas 
cleanup system before discharged through a stack to the atmosphere. This off-gas 
cleanup system consisted of a Venturi scrubber. a filter bank, and an ash separator. 
Several attempts at incinerating low levelsof contamination indicated that the facility 
would require major modifications before it could handle the desired types and 
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volumes of waste (Harper and Garde 1981. 0457}. Problems in the off..gas cleanup 
system Included ice formation in the off..gasfilters and the resuHant destruction of the 
filter bank. The incinerator itself was subject to pressure excursions. which led to 
contamination inside TA-42-1 so extensive that Incinerator operators were required 
to wear full-body protection (Perkins 1976, 0629). Because the facility was con
stantly beset by such problems, itwas shut down in 1952. although sporadic attempts 
to use the Incinerator were made until about 1954 (H-Division 1954. 0488; Harper 
and Garde 1981, 0457). 

Ashes trapped in the off-gas system and incinerator were placed In two holding 
tanks, TA-42-2 (SWMU No. 42-001(b]) and TA-42-3 (SWMU No. 42-001[c]). which 
were located immediately north of the incinerator. Each tank had a capacity of 
140,000 liters (37.000 gat) and was connected by underground drain lines to the 
incinerator (Frgure 3-7). When the tanks were decommissioned in 1978, their 
contents were measured and assayed for plutonium content. One tank (T A-42-2) 
contained 2,000 liters (473 gat) of dry sludge with a 239pu concentration of 
130 nCilg. The other tank (T A-42-3) contained 2,600 liters (615 gal.) of wet sludge 
with a 23~Pu concentration of 1.000 nCiIg. The sludges were removed, mixed with 
cement, and taken to Area G, TA-54, for storage in accordance with DOE's 2O-year 
retrievable storage criteria. The tanks were excavated and taken to TA-54 for 
disposal. The drain lines were filled with hot asphalt to contain radioactive contami
nation (Harper and Garde 1981, 0457). It is not known If the drain lines were removed 
or left in place (Ahlquist 1987. 04-0017). 

SWMU Nos. 42-002(a-bl. Decontaminatjon Facility: Between 1956 and 1969, the 
main floor area of the incinerator/control building, TA-42-1, was used by Group 
H-1 as an area for storage and decontamination of contaminated equipment (Roy F. 
Weston, Inc. 1989,0486). This area is listed as SWMU No. 42-002(a) (LANL 1990. 
0145). In the decontamination process. a "Vacublaster" was used to remove 
radio nuclides and possibly other contaminants including grease and oil from various 
laboratory equipment. This process generated wastes probably consisting of fine 
tulit.,' residues cr.ct lilolUids contain!n;, iajlonl.iclices. ar.d pos::ibly 9C!dS and solvents. 
Waste liquids apparently went to the septic system that served this building (SWMU 
No. 42-003). It is believed that fine solid residues were bagged and sent to a MDA 
(Roy F. Weston, Inc. 1989. 0486). 

i-\'XOioin; !c, c:. former L!~b::> .. : • .)ry err.;,,:o~ :oe ~..inkl~r.tr;ied) objt- -~s ~fJch as tnlcks 
that were too large to take inside TA-42*, were cleaned at the GnCI of 1he aSJ,A181t 
driveway located west and north of TA-42-1 (Figure 3-7). This driveway area is 
designated as SWMU No. 42-002(b)(LANL 1990, 0145). Contaminated liquids from 
SWMU No. 42-002(b) flowed down the embankment on the northwest side of the 
parking lot. Contaminated soils in this area were not sampled or removed during the 
1978 D&D effort. . 

SWMU No. 42-003. Septic System: SWMU No. 42-003 is the septic system that 
servedTA-42·1. The septic system. which was installed in 1951 on the northeast side 
of TA-42-1 (Figure 3-7), included a drain line from TA-42-1, a 565-ga1. septic tank 
(TA-42-4). a filter trench. a tile leach field. and an outfall into Mortandad Canyon 
(i..ANL 1S90, (145) The syst9m 2nd ~sociatet1 r.ontaminated soils were removed 
during the 1978 D&D project (Harper and Garde 1981. 0457). 

The septic tank received radioactive liquid wastes from TA-42-1 that cbntained 
plutonium, uranium. associated fission products. and tritium. The system probably 
also received solvents. acids. and greases. Most of these contaminants are believed 
not to be associated with incinerator operations. but entered the septic system 
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between 1956and 1969 when TA-42-1 was used as adecontamination facility (Roy 
F. Weston. Inc. 1989.0486). Duringthistime,wastewatercontaining239Pu,23SU. 
tritium. and fission products passed through the septic system and was discharged 
Into Mortandad Canyon (Meyer 1977. 04-(157). Radioactively contaminated liquids 
were periodically removed from the septic tank and taken to Pit No.4 on Mesita del 
Buey (Roy F. Weston. Inc. 1989. 0486). In 1973. the septic tank was observed to 
contain water and possilly to have overflowed. At that time, the unfiltered slurry in 
the tank was sampled and found to contain radioactivity levels of 4.116,800-clmll 
gross- alpha, 1,376,OOO-clmll gross-beta, and 39,OOO-clmll gross-garrma (Roy F. 
Weston. Inc. 1989. 0486). 

When TA-42was decommissioned in 1978. the liquid in the tank was pumped out 
and treated at the TA-50 wastewater treatment plant. The septic tank was found to 
contain 150 liters (approximately 35 gal.) of sludge, which contained 365 nCilg 
239pu. The sludge was solidified by adding cement, and the tank and sludge were 
taken to Area GIn TA-54. Contaminated soils around the tank were found to contain 
lessthan 25-pCiIg gross-alphaactivity.These contaminated soilSwere removed and 
taken to TA-54. The excavated area was then backfilled. Solis in the vicinity of the 
tile drain field also contained less than 1-nCilg gross-alpha activity and were 
removed by backhoe. Four samples were collected from the tile field area greater 
than 25-pCiIg alpha activity. with the highest concentration measured at 99 pCilg 
(Harper and Garde 1981, 0457). Also. three of eight samples collected from a 
contaminated area beneath the tile drain outfall contained greater than 25-pCiIg 
gross-alpha activity. with the highestconcentrations measured at 418 pCilg (Harper 
and Garde 1981, 0457). 

SWMU No. 42..Q04. Canyon DisQOsal: Some building debris,lncluding pipes, were 
discaR:ted over the canyon edge north of TA-42. Whether the debris contained 
hazardous constituents or radionuclide contamination is unknown. Samples taken 
at this site in January 1991 indicated background levels of gross-alpha. -beta, and 
-gamma activity. No vacs. svacs. or PCBs were detected. All Toxic Character
is'lC; Leaching Pr~eCiJ"P. (TC!"~) m~tttl c:ortCelltr~ticm!. wer:t 13!S t"~n EPA action 
levels (Fresquez 1991 ,O4-o075). This canyonside disposal area is also designated 
as an AOC, C-42-001. 

~:12::O!l..1...C.afl'!P.IlSk.UtDisposal: This AOC is the same as S'NMU t-~o. 42-004. 

3.4.2.2 Summary of Potential Waste Materials 

On the basis of available information (Buckland 1952, 04-0038; Enders 1965, 
04-0067; Bradshaw 1977. 04-0031 ;LASLcirca 1977, 0701 ;Ahlquist 1978, 04-0009; 
LANL 1990. 0145), waste materials handled at TA-42 included the following 
materials: 

• Americium-241 (241 Am) 

• Cesium-137 (137Cs) 

• Lanthanum-140 (140La) 

• Plutonium-238, -239 (238Pu, 239Pu) 

• Tritium (3H) 
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• Uranium-235 (235U) 

• Unspecified fission products 

• Unspecified acids 

• UnspecHied organic compounds (e.g., oil. grease. solvents) 

3.4.2.3 Past Waste Spills, Releases and Incidents 

Documentation of accidental spills or releases at TA-42 has not been found. 
However, because of the inefficiency of the incinerator (SWMU No. 42-001 [a]) and 
problemswiththeoff-gascleanup system. radionuclides and possbly othercontaml
nants were released through airbome emissions. During early operations of the 
Incinerator. effluents from the stack were "'Very high in activity" (H-Division 1954. 
0488). No data are available that quantify the radioactivity levels of the stack 
emissions. Other possible contaminant release sources Include the ash holding 
tanks (SWMU Nos. 42-OO1[b and c]). the decontamination areas (SWMU Nos. 42
002[a and b]). and the septic system (SWMU No. 42-003). 

Some wastes were intentionally released from TA-42. Liquid waste and some ash 
from the incinerator tank were discharged presumably into Mortandad Canyon in 
October 1952 (Buckland 1952, 04-0038). The only contaninant discharged was 
thought to be 14Ot.a. The contamination level inthe liquid was less than the tolerance 
level used for disposal of liquidwastes at Ten Site (TA-35); however. the ashes were 
estimated tocontain a total of 100mCI. approximately30 mCI greaterthan discharge 
tolerance (Buckland 1952. 04-0038). The septicsystem outfallalsodischarged liquid 
wastes to Mortandad Canyon. Samples taken in 1952 In Mortandad Canyon 
downstream from this outfall showed radioactive contamination in the canyon (Roy 
F. Weston. Inc. 1989. 0486). 

3.4.2.4 Environmental Surveys and D&D ActlvRles 

Because nf the apacialized nature 01 the iminerator facil!tl' ard ttla extensive 
~mim.ilallQn .:>. ,,,to contro! bl:i1ding C:". ,-42-1) :..;nc1 c.thE'r ~ tn ':...il' :::; at 'he ::;ite> the 
deciSion W8t made if') the mld-1970s that TA-42 shuuid be aecommissioned and 
decontaminated. The 1974LASL Radioactive Waste Management Site Plan andthe 
19nTen-YearDecontamination and Decommissioning Plan list TA-42 asa -Priority 
1- (highest priority) 0&0 facility. The structures at TA-42 were found to be -excess 
to present needs with no foreseeable use- and -not suitable for decontamination
(Jordan 1975. 04-0104; Bradshaw 19n. 04-0031; LASL circa 19n, 0701). 

Preliminary decommissioning in 1975 inciuded the removal of interior walls and 
equipment from the control buiidlng. The plutonium-contaminated incinerator and 
ash tanks were not included in this effort (Roy F. Weston, Inc. 1989, 0486). In 19n 
a decision was made to complete the decomnissioning of TA-42. Preliminary 
contaminSlio:1 su!'Ve~'s wUh a Labcratc'Y·:ieveIoDad phoS'.Nictl sylStem indicatf'd 
detectable surface soil contamination within the fenced area, in the incinerator 
equipment. in the ash storage tanks, and in the septic tank and tile fieJd effluent line. 
Gross-alpha activity on the septic tank (TA-42-4) was measured at 2.5 x 1 ()6 
disintegrations per minute per liter (dim/I) (LASL 1978, 04-0258). Most of thr 
contamination present. excluding the co~ents of the ash storage tanks, wa~ 
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attributed to the decontaminationoperations that were conducted at TA-42 between 
1957 and 1969 (Harper and Garde 1981, 0457). 

Decommissioning work began in January 1978 with the removal of the incinerator 
and associated equipment in the control building. After dismantling and removal of 
the structure, the drain pipes under the building foundation were filled with hot 
asphah to contain the contamination. The gross-alpha activity on accessible 
portions of the pipes measured 22 dIsIcm2. Whether the drain lines were removed 
or left in place is unknown. The uncontaminated foundation was crushed with a 
crane and steel ball and removed (Har'pttr and Garde 1981, 0457). 

The supernatant liquid from the 4,OOO-liter concrete septic tank was pumped into a 
tank and transported to the Laboratory's radioactive liquid waste treatment facility 
(TA-50). The 35 gal. of sludge in the tank, which contained 365 nCilg 239Pu, was 
solidified by the addition of cement. An attempt to remove the tank intact failed when 
the walls collapsed. The remaining rubble was loaded on a dump truck with a 
backhoe (Harper and Garde 1981, 0457). 

Three exploratory holes were bored into the septic tank tile field to establish 
contamination levels. Levels encountered «1.0 nCilg gross-alpha) indicated that 
the soil was not highly contaminated and could be removed using water for dust 
control and then using a backhoe (Harper and Garde 1981, 0457). Phoswich 
surveys indicated general contamination in the immediate area inwhich the tile field 
drainpipe surfaced at the edge of Mortandad Canyon. Downward migration of the 
contamination into the subsoil tuff necessitated excavation of a pit measuring 10ft 
wide, 12.5 ft long, and 10 ft deep at the canyon wall. After soil removal operations 
were completed, the site was monitored for plutonium contamination. The levels 
encountered were determined to be as low as practicable (ALAP). The site was then 
contoured to conform with the surrounding terrain, and native grasses were planted 
(Harper and Garde 1981.0457). 

When ihe 8:'aa was :Je::&ved tc have 13'3£'-, satipta=torily decomamirated, 811V:mn
mental surveillance technicians sampled for contamination. Final gross-alpha 
contamination measurements (Harper and Garde 1981, 0457) indicated that 

•  60 of €; :;oil samp~E's in t:,e t':''''':'ler ~uilr.iing ~"ea (SW~ "I) "'.,s. 
42-;)01 (a], 42-002la]) contained less tt.a.n25-pCi gross-alpha 
per gram of soil (pCilg); one sample had a value of 29 pCilg 

•  All saJ'1l)les in the septic tank area (SWMU No. 42-003) 
contained less than 25-pCiIg 

•  4 of 17 saJ'1l)les in the tile field were greater than 25 pCilg, the 
highest being 99 pCiIg, and 

•  5 of 8 samples in the excavation underthe tile fleld-drain outfall 
were greater than 25 pCiIg with the highest being 418 pCilg. 
Alsc, 17 surface samples were collected from the canyon wall 
below the tile dlain outfall. Of these, 3 samples containea 
greater than 25 pCi/g gross alpha. Two saJ'1l)les immediately 
beneath the outfall contained 36 and 40 pCiIg, and another 
approximately 66 ft below the outfall contained 29 pCilg. 
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Because of the generally low contamination levels and the safety hazards associ
ated with further excavation. the Environmental Surveillance Group recommended 
that TA-42 be considered decontaminated to ALAP on the basis of soil sampling 
results recorded after the removal of facilities and contaminated soil. laboratory 
personnel further recommended that the pit on 'he edge of a 20 to 30 degree slope 
in a rather inaccessible area- remaining at the end of the former septic tank outlet 
trench be filled to avoid "significant erosion of the fill in the trench" (Crismon 1978. 
04-0055). Estimated concentrations of 90 :t:43-pCilg 239Pu, S-pCilg americium. and 
2-pCiIg cesium were determined for the sample just below the pit that had 40 pCi of 
gross-alpha activity. After the concurrence ofthe Laboratory's Health Division Office 
and the Los Alamos, New Mexico, Area Office of the DOE that the area was 
decontaminated to ALAP levels, the area was contoured and revegetated to 
minimize erosion (Harper and Garde 1981, 0457). 

In 1977, soil and sediment samples were collected near the new plutonium facility 
at TA-55 to document preoperational radiation levels. A soil sample collected just 
west of the TA-42 fence (Figure 3-7) contained the highest concentration of 
plutonium (16 pCilg). The contamination was attributed to operations that generated 
wastes at TA-42 (LASL circa 1977.0701). 

Soil samples were collected at the site of TA-42 'in January 1991 to document soil 
contamination levels at the site of the proposed Nuclear Safeguard Technology 
Laboratory near TA-55 (Fresquez 1991, 04-0075). Soil samples collected at the 
former incinerator site, SWMU No. 42-001 (a), revealed background concentrations 
of gross-alpha, -beta, and -gamma activity. VOCs, SVOCs, and PCBs were not 
detected in any of these samples. Concentrations of TCLP metals (Ag, As, Ba, Cd, 
Cr, Hg. Pb, and Se) were all less than EPA guideline limits (Fresquez 1991,04
0075). 

Samples collected at the former locations of the ash holding tanks showed back
ground levels of beta and gamma activity, and concentrations of PCBs and TCLP 
m~als wer6 !:)ak'w EPA guiclelino:l. No VOCs c;r SVQOs were d<Jtectdd. '.!pha 
activity at the site of tank TA-42-2 (SWMU No. 42-001[b)) ranged from background 
to <25 pCilg. or below DOE guideline levels. However, surlace soils at the fonner 
location of tank TA-42-3 (SWMU No. 42-001 (c)) had alpha activity that ranged from 
S9 t(\ 97 DCi/r. gr.cl Sl,;M'J~ace Slfll!"les liad alpha activity of >75 pCIIg. Thsse 
valuE.s oxcet:..:led :hE: DOE g~jic,;~line lIauJec ()f ~5 p01Jb :or sund.CC SC::,.J _I'd 
75 pCilg for subsurlace soils. Concentrations of specific radionuctides are not yet 
available (Fresquez 1991, 04-0075). 

Soli samples collected from the former site of TA-42-1. the incinerator/control 
building and indoor decontanination facility, SWMU No. 42-OO2(a). Indicated 
background concentrations of gross-alpha. -beta, and -gamma activity. No VOCs, 
SVOCs, or PCBs were detected. Lead was found in one soil sample at 11.4 ppm; 
this exceeded the EPAguideline of 5 ppm. All other TCLP metal concentrations were 
below EPA guidelines (Fresquez 1991,04-0075). Soil samples collected from the 
former parking lot area, SWMU No. 42-002(b). revealed PCBs at <1 ppm. well below 
the EPA guideline of 50 ppm, and SVOCs in concentrations two orders of magnitude 
belvw EPA action le\"e16. VOCG and Grcf3s~beta and -s;amma activity were not 
detected. Soils contained gross-alpha activity at levels between 61 and 130 pCVg, 
well above the DOE guidetine value of 25 pCilg. Concentrations of specific 
radio nuclides are not yet available (Fresquez 1991, 04-0075). 

Soil samples taken at depths of 10, 15, 20, and 25 ft beneath the former site of the 
sep!ic tank. SWMU No. 42-003, contained gross-alpha activities of 67.37,26, and 
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18 pCilg, respectively. These values are below the DOE guideline value of 
75 pCilg for subsurface soils (Fresquez 1991, 04-0075). Gross-beta and -gamma 
activities were at background for all sample depths. No VOCs or PCBs were 
detected. however. eight SVOCs were detected at the 15 ft depth. Seven of these 
SVOCs were polyaromatlc hydrocarbons thought to be derived from paving tar or 
asphalt present in the fill material beneath the septic tank. The other SVOC, bis-2
ethyl-hexylphthalate. was detected at 400 ppb. Which is well below EPA guideline 
levels (Fresquez 1991,04-0075). 

3.4.3 Regulatory Activities 

3.4.3.1 Pennlts 

Previous or existing permits associated with TA-42 do not exist. 

3.4.3.2 Interim Corrective Measures 

The 1988 Inventory of Federal Hazardous Waste Activities forms completed for TA
42 indicate that CERCLA PAISI corrective actions were completed in October 1987 
as part of the Phase I CEARP Investigation (LANL 1988, 04-0125). No additional 
documentation on corrective actions has been located. 

3.5 Description of TA-48, RadiOChemistry Site 

3.5.1 Site location and PhYSical Description 

TA-4B, tt-t RadkJc;hentstr, Site, i:- ic'l!8ted norttrN'3st of -r'!,.e:£, ihtt P!utl)n:um 
Processing Facility. The site is currently used for chemk;al and radiochemical 
analyses, radioactive waste disposal research, and radioisotope production for 
nuclear medicine. The following subsections provide a detailed description of the 
site. 

3.5.1.1 Geographic Location and Local A .... DescrIption 

TA-48 is located north of Pajarito Road at an approximate latitude and longitude of 
35°52'00. N and 1Q6018'20" W(USGS 1984. 04-0239). The site is situated on Mesita 
del Buey (the southern finger of South Mesa) between Mortandad Canyon on the 
north and Two Mile Canyon on the south. The elevation at TA-48 ranges from 
approximately 7,100 to 7,320 ft. The site lies within the boundaries of the Laboratory 
in Los Alamos County. 

3.5.1.2 Physlcnl Site [)efJCr'Dtl:»n 

TA-48 was established in 1957 and is the site of fonner and current operational 
structures built to house radiochemistry and nuclear medicine research work. 
Activities in the main Radiochemistry Building (TA-48-1). are divided into several 
different work areas: the alpha wing, the hot cell, and the NevadaOperations Facility. 
The alpha wing. located in the northeast end of the building, is used for processing 
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high-level alpha and/or beta-ganvna emitters. The hot cell facility. which formerty 
handled Irradiated fuel elements from the Rover Program (Nuclear Rocket Reactor 
Program). is currently used for radiochemical analyses on spallation products from 
the ClintonP. Anderson Meson Physics Facility (LAMPF). The Nevada Operations 
Facility dissolves and perfonns radiochemical studies on samples retrieved from 
underground shot cavities at the Nevada Test Site (DOE 1987. 0264). The purpose 
of the Nevada Operations Facility is to evaluate the performance of nuclearweapon 
devices tested at the Nevada Test Site. 

Table 3-30 provides a description of the structures at TA-48. and their locations are 
shown in Figure 3-8. 

3.5.1.3 Ownership Profile and Land U_ 

DOE owns the property that TA-48 is located on, which is currently occupied by the 
Isotope and Nuclear Chemistry (INC) Division Office and the Isotope Geochemistry 
(INC-7) and Nuclear and Radiochemistry (INC-11) groups. The facility is used for 
radiochemistry and nuclear medicine applications (DOE 1987. 0264). 

3.5.2 Historical Overview 

The Radiochemistry Site was constructed in 1957for work in radiochemistry. Initially 
the major work was to study samples from bomb tests; however, that work evolved 
into other types of studies related to weapon tests. research on long-term studies of 
radioactive materials in waste disposal sites. basic research in geochemistry and 
radiochemistry. and production of radioisotopes for nuclear medicine (DOE 1987, 
0264). TA-48 facilities also have historically been and are currently used to study 
nudear properties of radioactive materials using analytical and physical chemistry. 
Measurements of radioactive substances are performed, and hot cells are used for 
:-em')te hanC:!in~ ,,1 r£.d;oac!ive nmterial~ (LAN~. 1988. (14-0125). 

3.5.2.1 Waste Management ActivitieS 

WaSlt; Tlcltt-.r.~ls It.?\\. TA-4S·1 ;;:y 'le'ltilation rtoC'~s. a ro.li!,,,y _~_ .sr lir.3-::torm 
sewer lines. industrial waste lines, a tank truck for special buraal. and a dumpster 
(Sattizahn 1971, 04-0181). Nine ventilation stacks for air emissions at TA-48 exist: 
three stacks cany exhaust from chemical fume hoods; three stacks cany exhaust 
from combustion boilers: one stack carries filtered exhaust from the alpha wing 
gloveboxes; one stack carries filtered exhaust from the hot cell addition; and one 
stack carries exhaust from a welding and degreasing booth In the basement of T A
48-1. A sanitary sewerline transports sanitary liquid wastefrom T A-48 to the sanitary 
waste treatment lagoons atTA-35. Storm sewer lines collect rain water for discharge 
into the surface impoundment east of TA-48-1. An industrial waste line transports 
liquid chemical waste from TA-48 southeastward approximately 0.5 mi to TA-50. 
Two holding tanks (one in the basement of the core processing wing and another in 
the bas.:m",nt Of th~ h?t c~" wing) are availat:e to:- hO~;:Jing h~h-IA'Iel radioactive 
liquid wastes for later transfer to TA-50; however, these are no longer used. 
Cont~minated and noncor)taminated solid materials leave through appropriate 
dumpsters for disposal at appropriate solid waste dUf11)s (SattlZahn 1971,04-0181). 
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TABLEHO 

DESCRIPnON OF STRUCTURES AT TA-48 

• TA-48-1  (RCo1). Radiochemistry Laboratory. Construction was completed by 
1957. A high-level chemistry addition (alpha wing) was completed in 1963 (LANL 1984, 
04-0117). The facility is surrounded by an 8-ft-hlgh secu~ fence (LASL 1957 04-0236). 
SWMU Nos. 48-004 and 48-008 are Inside TA-48-1, and SWMU Nos. 48-001, 48-002, 
48-005,48-007, and 48-009 are outside, adjacent to TA-48-1. 

• TA-48-2  (RCo2). Guard house. Located directly west of the main entrance to 
TA-48-1 (LANL 1983,04-0110). 

• TA-48-3. Stonn drain manhole. . Located west of TA-48-1. 

• TA-48-4. Sanitary sewer manhole. Located east of T A-48-1. 

• TA-48-5. Sanitary septic tank. The 12-ft by 7-ft tank wamecommissioned in 1986. 
It was located about 300 ft east of TA-48-1 (AEC1967, 04-0008). Part of SWMU No. 48
003. 

•  TA-4W. Sanitary finer bed. The dimensions of the sand filter bed were 
approximately 81 ft by 40 ft. The bed was Iocatedjust east of TA-48-5. The bed was 
decommissioned in 1986 (AEC 1967, 04-0008). Part of SWMU No. 48-003. 

• TA-48-7. Electrical manhole.  The manhole Islocated about 100 ft west of TA-48-1 
and about 70 ft directly north of TA-48-2. 

• TA-48-8 (Rc-a), General storage building.  This structure houses an isotope 
separator, machine shop, electronics laboratory, anda storage area all in one large room~ 
It isalso an electromagnet with noncontact cooling water discharging to Outfall O4A126, 
SWMU No. 48-o07(e). 

• TA-4S-9. Weighing rack. Removed in 1981. 

•  'iA-48-1~, Acl~ manhole. LocatIOn not shown CJn Strucauroe Lccatior. Plan. 

• TA-48-11 , Transfonner station. Located west of T A-48-1. 

• TA-4S-12. Gas-metering station. Located just west of the soutt, end of T A-48-1. 

• TA-48-15 (RCo15), Lawn building. Located east of TA-48-89. 

• TA-48-17 (RCo17), Assembly and check-out building. Located against the 
east wall of TA-48-1 near Its south end (LANL 1983. 04-0111). 

• TA-48-18, -19, -20, and -21, Acid manholes. 

• TA;,cS-22 and -23, Acid manholes. Located south and east of TA-48-1. 

• TA-48-26 (RCo26), Storage building. Located just east of TA-48-1 near its north 
end. The building is used as office space (LANL 1983, 04-0112). 

~ 	 TA-4B27 (~~....27j, OffrCQ buUdlfllt,. Locatod al.:!jacent to TA-413-3~. north of 
TA-48-1 (LANL 1983,04-0113). 

• TA-4S-28 (RC-28). Instrument  building. Houses a laser with noncontact cooling 
water discharged to Outfall O4A152. 
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TABLE 3-30 (concluded) 

DESCRIPTION OF STRUCTURES AT TA-48 

• TA-48-29 (RCo29),  OffIce building. The transportable was moved from TA-O al'1Q 
relocated west of TA-48-8 outside the seaJrity fence (LANL 1984. 04-0119). Located 
Immediately east of SWMU No. 48-006. 

• TA-48-30 (RC030),  Office trailer. Moved from TA-o and relocated outside the 
security fence west of RC-8 (LANL 1983. 04-0114). 

• TA-48-31 (RC-31),  Laboratory and office trailer. Located west of TA-48-29 
outside the seaJrity fence. 

• TA..ca.32, Septic system. Located northwest of TA-48-29. 

• TA-48-33 (RC-33), OffIce building. Located near the north end of TA-48-1 (LANL 
1987,04-0123). 

• TA-48-34 (RCo34), Office building. Located west of TA-48-29 outside the 
security fence. 

• TA-48-35, -36, and -37, Railroad boxcars. Used forstorage. Located inside the 
security fence near the southeast comer of TA-48-1. 

• TA-48-38 and -39, Storage sheds. Located near the northwest comer of TA-48-1. 

• TA-48-40 and -41, Storage sheds. Located east of TA-48-31. 

• TA-48-45 (RC-45), Laboratory and diagnostics building. 'Located east of TA
48-1 near the eastern perimeter of the secure area. Built over SWMU No. 48-003. 

• TA-48-46 (RC-46), Office and laboratory building. Located west of TA-48' 
and adjoining TA-48-47 (LANL 1990,04-0130) . 

..  TA-48-47 (F:C-4i;, Otf&:.e oulld~n". A 28-fI by I)O-ft trctnss;ortabiA strJdure 
providing office and support facilities to TA-48-46, to which it is joined (LANL 1990, ()4. 
0130). 

• TA-48-56 and .S1 (RC-56 and -ST), Office buildings:. The 28-ft by 6O-ft 
tr;tf1soo-fab1p stru..:.!ur9S are jrlil"l(ld to forlT' 3n L-sha;>ed nffica facf,Jty located oiJts.da the 
S3Cl:~n) le..~e ~;-:.1 nu:1~we~~ of ,ne ma.,l t=al;d"lg Ie: ~LANL "~f,O f.55d5 04-0:31). 

• TA-48-89, -gO, and -91, Storage sheds. Located east of TA-48-17. 

• TA-48-100, Storage Shed. Located north of TA-48-28. 

• TA-48-101, Storage trailer. Located west of TA-48-1 near the north end. 

• TA-48-102, and -103, Storage trailers. Located east of TA-48-1. 

• TA-48-104, -105. and -106, Bottle tanks. Located across paved area outside 
east service entrance to TA-48-1. 

• TA-48-111 , Transportalner. Located near the south end of TA-48-1. 

• TA-48-111, Transportalner. Located near the south end of TA-48-1. 

• TA-48-129, Unmanned guard gate. Not shown on structure loCation plans or 
maps. 

• TA-48-130, Laboratory trailer. Located east of TA-48-1. 
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In 1988, the amount of waste generated annually at TA-48 was estimated (Efurd 
1988, 04-0058). The estimates were as follows: 

•  34dumpsterloads of cardboard boxes containing compactible 
low-level solid radioactive waste (approximately 4,000 tt3 
before compaction), 

•  12 dumpster loads of cardboard boxes containing' 
noncompactible low-level solid radioactive waste generated 
from general site activities, 

•  30 barrels of noncompactible low-level solid radioactive waste 
generated from hot cell operations, 

•  1.000 tt3 of noncompactble low-level solid radioactive waste 
generated from periodic site cleanups, 

•  Less than 10 Ib of sludge from the Inactive settling tank In the 
core processing facility. 

•  Approximately 100gal. of acid and 10gal. of bases discharged 
to the radioactive liquid waste (RLW) line, 

•  Milligram quantities of transuranic (TRU) wastes transported 
through the industrial waste line to the treatment plant. and 

•  200 to 400 mR of spallation and activation products. 

In addition, the estimate was that one 30-gal. barrel of solid TRU waste had been 
generated In the previous six years, and the amounts of liquid and fission products 
transported through the Industrial waste line to the main. liquid treatment f,.lant were 
not G'Jamitled (Efu:'d 198Z, 1i4·1"SS). T"t~ use of 89Sr, perch:l)ric acj.j. ·"ae. soUd 
TRU wastes, unspecified acids and bases, mixed fission products, spallation and 
activation products, uranium, plutonium, or Alloy (enriched uranium-235), lead, 
hydrofluoric acid, 60eo. asbestos, aluminum '"rabbit,· and welding and silver solder
!n? materials at TA -43 has taftn documl!nted (~E"ider 1~';9, Q.4..0173; Schulte 1959, 
04·...:~8:::; cnjvrQ ,SeE, v4-00iJ6. B~u.L.9r 'diR7, 04-0:3i~; (. ....pesK~1 and Bamc~ 
1970, Q.4..0056; Sattizahn 1971, 04-0151; Hurdle 1983, 04-0101; Efurd 1988. 
04-0058; LANL 1988.04-0125; LANL 1991, 04-0133). 

SWMUs identified at TA-48 in the 1990 SWMU report (LANL 1990, 0145) are listed 
in Table 3-31. 

SWMUNQ. 48-001. Air Exhaust System: Exhaust hoods have been used in a variety 
of operations since TA-48 first opened in 1957. Most hoods in the Radiochemistry 
Laboratory (TA-48-1) are equipped with a water spray that can be used while the 
hoods are operating. This spray is particularly i"1)Ortant when using perchloric acid 
to prevent a buildup that could react with organics at elevated temperatures to form 
C.n explosive. All curts ~i'Om t~e hnods are ~riodically st>ra}'ed wit!l wator t') prevent 
corrosion (DOE 1987. 0264). Because perchloric acid causes corrosion of filters, 
most of the hoods do not have fUle" (Abney personal communication in Roberson 
1991, 04-0175). Hoods have apparently been used without tilters since the 1 ~Os tor 
this reason (H-Division 19570489; H-Division 1957. 0475). Approximately one-third 
to one-half of the major acids used (i.e., hydrochloric, hydrofiuoric. nitric. and 
perchloric) are vented to the~. Most of ftle acid is exhausted.o the atmosphere 
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TA-48SWMUS 

SWMUNO. DESCRIPTION  

48-001 

48-OO2(a-e)* 

48-003

48-D04(a-d) 

48-005

48..()06 

48"()07(a-f) 

48-008 

48"()09 

48"()10 

48"()11 (proposed) 

Air Exhaust System 

Container Storage Areas 

Inactive Septic System 

Sumps and Tanks 

Waste Unes 

Active Septic System 

Drains and Outfalls 

Leakage from PCB Transformers 

Soil Contamination from Air Compressor Operations 

Surface Impoundment 

Shaft Containing Lead Shield 

- SWMU Nos. 48-002(a and b). 48'()03. and 48-005 wefe listed in Table A of the 
HSWA Module VIII (EPA 1990.0306). 

and some fraction is removed by the water spray (DOE 1987. 0264). Also. none of 
the hoods in the alpha wing meet the criteria for work with radioactive materials. 
Radioac.tive nlalerials pre, ha.ldled i~ g' 'vebr'xes th=:: ...cve i:"'ldi"ld~ '(.11 fitle;"!' (At'"ey 
personal communication in hoberson 1991, C4-01(5). 

During itsfirst several years of operation. the Venturi airscrubbersystem. which was 
installed during the construction of TA-48-1. developed many problems. A 1957 H
Division Progress Report notes that the Venturi scrubberwas undergoing repair (H
Division 1957. 0475). The scrubberwas to be studied to determine its effectiveness 
In removing radionuclides from emissions. Attempts to operate the system revealed 
addHional deficiencies (H-Division 1957. 0475). By December 1957. all mechanical 
defects were corrected, simJlated digestions were run. and preliminary air-cleaning 
efficiency tests were made for the resulting acid atmospheres (H-Division 1957, 
0476). By the end of April 1958. more repairs and improvements on the Venturi air
cleanil'lCJ system were completed in preparation for samples from1he "HARDTACK" 
tests (H-Division 195&, 0490). lhe ENG-2 Oroup comp'eted work Oil moditic&lbns 
to the ventilation system in late 1958 or early 1959. Modifications were made to 
maintain atmospheric concentrations of radioactive materials at levels less than 
those specified bythe National CommHtee on Radiation Protection (NCRP) (Schulte 
1959, 04-0183). Whether the Venturi system ever worked properly or if it was 
disconnected and replaced with a new air scrubber is unknown. 
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Because contaminated air has been vented to the atmosphere without proper 
filtration during the long operation of this facility. the soli surrounding TA-48-1 has 
possibly become contaminated. Group HS-5 monitors air emissions from TA-48 
stacks monthly (Abney personal communication in Roberson 1991. 04-0175). 
Tables 3-32. 3-33, and 3-34 provide information on the total amounts of radionu
clides (plutonium. uranium. and mixed fission products) released to the atmosphere 
from TA-48 during the years 1967 through 1970. 1971, and 1974 through 1988. 
Average daily releases of alphaemitters from TA-48-1 were estimated to be less than 
0.1 pCilm3; releases for beta emitters ranged from 0.4 to 20 pCilm3 (LASl circa 
1969.0702). 

The high-efficiency particulate air (HEPA) filter area for the TA-48 exhaust system 
was monitored for radioactivity levels during a 1988 ER Program reconnaissance 
survey and was found to be 233 cpm (60 J,LRIhr) above background (Shafer circa 
1989.04-0187). 

SWMU·Nos. 48'()02{a-e). Container Storage Areas: Five container storage areas 
at TA-48 were designated as SWMUs (LANl1990. 0145). A 1991 ER Program site 
inspection revealed that all but one of these areas have been cleaned up to some 
extent and are no longer used for storage (Roberson 1991. 04-0175). However, soil 
contamination may exist at these sites from previous leaks and spills. These former 
storage areas are discussed in the following text. Figure 3-8 shows the locations of 
these SWMUs. 

IABLE3-32 

TOTAL DISCHARGE OF AIRBORNE RADIOAcnVITY 
AT TA-48 FOR 1967 THROUGH 1970 

_---. .... ..._--,-""" ...........- SOUrce of Pollutant 1967 1968 1969 1970 
Pollutant (CI) (CI) (CI) (CI) 

Stl'.cks 235U 1.7x 10-4 1.Z x 10-4 6.~ lC 10~ 2.4x 10-5 

Stacksa Fpb 1.7 x 10·:: 1.29 x 10-~ 3.9 x 10-3 1.4x 10-S 

StacksC 239Pu 1.10 x 10"" 1.46 x 10-4 1.26 x 10-4 3.1 x 10-5 

FE-45, -4EP 239Pu 2.6x 10-5 

FE-45. -4EP Fpb 1.6 x 10-3 

FE-51d 239Pu 7.2 x 10-9 

FE-51d Fpb 6.9 x 10-8 

SaUtee: Voelz (1971. 04-0194). 
aTotal discharge from stacks 1. 2. and 3.  
bFission products.  
CTotal discharge from stack 2.  
dNew operations in 1970.  
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IABLEJ.33 

AIR EMISSIONS OF RADIONUCUDES ATTA ... FOR 1171 

Source of Concentration Total QuantJty ReIee_ DuringPoIlutm1t (SIIIcb) PoIlutm1t In Air 
(JlCllmI) ReportIng PerIod 

(JlCl) 

FE-11••12. ·13 235lJ 8.2 x 10-14 6 

FE-11 , -12. ·13 FpB 2.7 x 10-'3 219 

FE·1S. ·16 23'Pu 1.6 x 10-4 11 

FE·1S. ·16 Fp· 6.0 x 10-13 509 

FE-37. -38, -29,-40 235lJ 4.9 x 10-15 0.4 

FE-37. -38. -39,-40 FpB 4.1 X10.14 4 

FE-45 239Pu 1.0 X10-14 8 

FE-45 Fp· 1.7x 10-12 1,018 

FE.!1 23'Pu 2.6 X10-15 0.1 

FE·51 FpB 2.4 X10-14 1 

SoutrJe: LASl (1t72a. CW-01.). 
8fleeion products. 

IABLEH4  

ATMOSPHERIC RELEASES OF RADIONUCLIDES  
FROM TA-48, 1174 THROUGH 1188  

Mixedy". 238,231pu 235,238U Fualon Reference 
~dLl'Cte(~Cl) {J;.cn 

1988 0.78 0.2 1110 (ESG 1989, 0308) 

1.61987 0.88 1250 (ESG 1988, O4OS) 
0.61986 2.3'l 2500 (r::>uny,.,~n alld Ma. ::: ~ 98" 02C) 
1.91985 2.1· 1206.5 (Backer 1986. 0027) 

1.31984 2.88 1566 (Becker et al. 1985, 0029) 

1983 0.5 816 (Punymun et al. 1984, 0210) 

1982 9.9 7.3 941 (ESG 1983.0621) 

1981 1.3 2.3 1367 (ESG 1982, 0620) 

1980 1.57 0.67 1755 (ESG 1981, (424) 

1979 0.33 6.S 1072 (ESG 1980. 0406) 

1978 1.9 11.2 1169 (HakoneDn et al. 1979. 0119) 

1977 S.4 55 2192 (ESG 1978. 0095) 

1976 5.0 112 1231 (ESG 1977. 061S) 

1975 12.3 3.9 722 (Apt and L.,e 1976, 0617) 

1974 23.9 1.3 941 (Apt and Lee 1975, 0616) 

8fota/ Includes 240pu for 1883-1888. 
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•  SWMUNo. 48"()02(a) was a container storage area locatedon 
the south end of TA-48-1 (Figure 3-8). An initialfield observa
tion report (Perkins 1986. 04-0169) mentionedthepresence of 
about 200 rusty flasks in decayed and broken wooden-frame 
holders. A foUowootJp memorandum (Garvey 1986. 04-0087) 
confirmed the presence of these flasks. Each flask was 
estimated to hold about 2 quarts (761b) of high-puritymercury. 
which Is thought to have been recycled at TA-SO-1 by a triple 
distillation process to remove radionuclides. The flasks were 
estimated to have been there from between 1976to 1981 until 
approximately 1989. at whichtime the mercurywas eventually 
removed (LANl1990. 0145). The available documentation 
contains no indicationof anyspills or leaks associated with this 
storagearea. The areaisno longerusedforstorage(Roberson 
1991,04-0175). 

•  SWMU No. 48..Q02(b) was a container storage area located at 
one of the loading dock areas on the south side of T A-48-1 
(Perkins 1986. 04-0169) (Figure 3-8). The 1986 CEARPfield 
survey noted the presence of labeled and unlabeled drums at 
the site, and evidence of spills and leaks (Perkins 1986. 04
0169). The contents of the drums was unknown. A November 
1988 field survey noted spills at this area, which was appar
ently from leaky drums. The 1989 laboratory subcontractor 
environmental audit noted only one long, unlabeled cylinder 
(LANl1990, 0145). All materialswere removed fromthis area 
before July 1991, and the site is no longer used for storage 
(Roberson 1991. 04"()175). 

•  SWMU No. 48-002(c) Is a container storage area on asphalt 
between ametal storage shed (TA-48-91) andtl1& ftfnee on the 
east side of TA-48-1 (Figure 3-8). Drums, lead pigs, and 
batteries were stored here from 1988 to 1989. Some drums 
and cans formeJ1y stored in this araa were unlabeled; othar 
dr\.'ms wer.~ late:ed ~s xr.ain·"'!g ct,9mical wa~p (t.nsre:i
fitld), de:ontaminatior. wa&tc. auo pump o-i. Tn~ cl)nd••lOn ..>f 
the containers was not mentioned (LANl 1990. 0145). and 
releases and spills have not been documented at this area. In 
1991, the area contained a few batteries and scrap metal. No 
drums are currently stored at this site (Roberson 1991. 04
0175). 

•  SWMU No. 48"()02(d) is a satellHe storage area located on the 
northwest side of TA-48-1 (Figure 3-8). According to labora
tory personnel. the containers here may store radioadive 
wastefromtheTA-48 hotcell (LANl 1990. 0145). In 1991,the 
area contained two cardboard boxes labeled "'hot trash- that 
were awaHing piciwp (Roberson 1991, 04-0175). Rbleasesor 
spHls have not been documented at this area. 

•  SWUU No. 48-002(e) was a satellite container storage area 
located on the east side of TA-48-1 (Figure 3-8). This area was 
listed on the 1988 laboratory Active Container Storage Data
base and was used for many years for the storage of solvents 
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such as a.ltting 011. All containers and other matenals were 
removed from this area In 1989 or 1990 (Roberson 1991. 04
0175). Releases-or spills have not been documented at this 
area (LANL 1990.0145); however. rust stains were observed 
on the pavement on which drums were formerty stored. 
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SWMU No, 48..QQ3, Inactive Septic §.ystem: SWMU No. 48-003 was a septic system 
that served TA-48-1 from 1957 until It was abandoned in January 1986 (The Zia 
Company 1986. O4-020S). This unit consisted of a septic tank (TA-48-S). a filter bed 
(TA-48-6). and anoutfall Into Mortandad Canyon (Figure 3-8). Sanitary wastes from 
TA-48-1 went to the tank. and the decanted liquid went to the fllterbed. The tank and 
the dosing chamber towhich it was connected totalled 21 ft 7 in. in length. Thedosing 
chamber was connected to the sand filter bed (which'measured 40 ft 7 in. wide by 
81 ft 2 In. long) by 20 ft of 6-in. pipe (AEC 1967.04-0008). 

Although the septic system primarily received sanitary waste, the septic tank system 
Is suspected of receiving the discharge of hazardous chemicals and radionuclides. 
In 1973. an environmental assessment of a project to improve the Laboratory's 
septic tank systems listed this system as one with a potential for receiving an 
accidental release of chemicals or radioactivity (LASL 1973. 0493). The report 
proposed that the existing surface sand filter be renovated to 'adlitate the monitor
ing of an accidental release.- Readings taken in a 1988 ER Program site reconnais
sance survey measured 14-mRlhr ganma activity 3 ft from the surface near the 
former site of the filler bed (Shafer 1989.04-0187). During the same reconnaissance 
program, ttle inactive outfall was located to the north of the former location of the filler 
bed. The outfall had an NPOES Serial No. 08s and EPA 10 No. SSS. both of which 
were delisted and combined with NPOES Serial No. 105. The waste that was han
dled by this septic system now discharges to the sanitary lagoons at TA-35. The 
septic tank and filler bed were decommissioned and removed in 1986. and building 
TA-48-4S was buill over the slle (Roberson 1991. O4-o17S). 

SWMU Nos, 48-QQ4(a-d), Sturp andTanks; The sumps and tanks at TA-48-1 were 
operational from the 19S05 until the 19705 and were abandoned in place in 1982. 
Some of the tanks were subsequently removed. SWMU No. 48-004 includes the 
remaining Inactive sumps and tanks that were a part of the acid-neutralization 
process in TA-48-1 (Table 3-35). Figure 3-9 shows the locations of these SWMUs. 

A 1968 m8r.:lOran::um liGtc t~ir£e &ump: at i.\-45 t!lct. ~y contaia pcte!'ltia:1y 
hazardous materials (Kennedy 1968. 04-0107). The three sumps are not identified 
but the memorandum mentions the possibility of the tanks overflowing. To prevent 
the overflow of the tanks. the tanks were equipped with alarms that would be 
activated w: len the t~nks '!.Pf)f'O~cIMd full ~~cit". Wa4J\eR tJandled t!'" these SU"1)s 
were eithea :las~ a ~. C!a~.... C (Ker.nooj 19&, 14-0'aG7). ,~.... aU1C':-:1ati:, neutra/;z;.
tion station added UlUstics to the acid wastes in these sumps (H-Oivision 195e. 
0479). Each sump was equipped with a dual sump purnpforpumping treated liquic: 
waste to TA-SO for further processing. The mud that precipitated in the sumps was 
drummed and buried in the contaminated solid waste disposal area at TA·54. Acid 
wastes are now piped to TA-SO without pretreating with caustics. 

Releases or spills from these sumps andtanks have not been documented. butsome 
contamination may remain inside the sumps and tanks. 

SWMU No. 48-005. Waste lines; From 1957 to 1965. industrial waste lines were 
used to transport liquid wastes containing radionuclides and chemicais from TA-48 
to a ct.emica! waSte tr'3a1mcm plant a! TA45. Starting in 1963.IiC)uid YJastus from 
TA-48 were diverted through new underground pipes to an Improved treatment 
facility at TA-SO. Bythe end of 1967. lin,s carrying wastesto TA-45 were considered 
to have been decommissioned (LANL circa 1984, 04-0116: Elder et al. 1986, 0456). 
Portions of the industrial waste line system that lay outside the TA-48 fence were 
removed in 1981 and 1984. Portions of the Unes that lay inside the S8aJrity fence 
were not removed (Elder et al. 1986, O4S6). The locations of these lines are shown 
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TABLEH5 

SUMPSANDTANKSATTA~ 

SWMUNo. Description Location 

48-o04(a) Two sumps: one Is 
approximately 4 ft by 3 ft by 2 ft 
deep; and the other is about 6 ft 
by 6 ft by 5 ft deep. 

Below the floor of the shop. 
Room SO 

48-004(b) Three sets of tanks: one set is 
located in a pit araa In which a 
sump exists. Waste mud 
ramoved from the second set Of 
tanks had radionucllde 
contamination. 

South basement, Room 80 

48-004(c) Two tanks (now ramoved) that 
contained sodium hydroxide 
solutions, and a sump that 
collectecl condensate from the 
caustic tanks. 

North basement 

48-o04(d) One tank that appears to have 
never been used. 

Below hot cell in the 
basement 

In Figura 3-8. Table 3-36 summarizes the status of industrial waste lines at TA-48. 
Mvre infonnatlOu on the irdUGtriif waste Ifn6 rer:li>val project at TA-48 is provfdec in 
Section 3.5.2.4, Environmental Surveys and 0&0 Activities. 

Releases and leaks from these industrial waste lines ara not well documented, and 
the eY.tent of so!! co:ltam!nation Asseciatcd with tNse Unes is unknown. In Marc" 
·,t.3~. r;. braG:' i') Line 3t:; W3& Qlsc:J'Jer~d :0 be th~ sourt.:;e :)f wa~er pJnaing at ~he 
northwest corner of TA-48-1. The break was repaired, and an unspecified amount 
of contaminated soil was removed (Emellty 1982, 04..()()63). No fnformation is 
available on the levels of activity in this water or In the soil that was removed. Other 
releases from these lines have not been documented. 

No information is available conceming the extent of contaminants released from the 
Une 37 outfall Into Mor1andad Canyon. 

SWMU No. 48-006. Active Septic System: An active septic system (TA-48-32) 
located northwest of TA-48-29 (Figure 3-8) is designated as SWMU No. 48-006 
(LANL 1990, 0145). The system, which began operation in the mld-1980s, consists 
of iWO 1,OOO-ga1. tanks c.:onl'eotAd ~n ~arallol, although a 1985 repistration of an 
unpermitted individual liquid waste system lists this system as one 2.000-gal. tank 
(LANL 1990, 0145). The overflow from TA-48-32 goes to a seepage pit. Blockage 
in the line between the tank and the seepage pit was removed in January 1986. 
Before removal of the blockage, the system required frequent pumping (The Zia 
Company 1986,04-0205). The system currently serves approximately 70 people 
in six transportable office buildings (LANL 199C,. 0145). The Waste Stream 
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Characterization Report covering TA...t18-29, -34, -56, and -57 (all located In this 
vicinity) indicates that only offices, computer rooms, draftsmen·s work stations, 
restrooms. and kitchenlbreak areas occupy these buildings (LANL 1991, 04-(133). 
The system is believed to manage only sanitarywaste from these buildings. No past 
or present releases of hazardous chemicals or radionuclides to or from this system 
are suspected (Roberson 1991.04-(175). 

SWMU No, 48=007, Qytfalls; TA...t18 has six active outfalls pemitted under NPOes 
Permit No. NM0028355 (Table 3-37). All of the outfalls discharge to Mortandad 
Canyon. north and east of TA-418. Small "'Wetland" areas have developed at several 
of these outfalls. particularly at SWMU Nos. 48-007(a and d). Five of these outfalls 
discharge untreated noncontact cooling water used in heat exchange for equipment 

TABLE 3-. 

RADIOACTIVE WASTE LINES AT TA-48 

Waste DelCl'lptlon 
Line 

Line 34 

Line 36 

Une37 

Une38 

Une39 

Une40  

Une4i  

A 3-in. cast-iron pipe that ran 
westwartl from TA...t18-1; carried 
industrial wastes to TA-45 before 
1963. Contained up to 
1.QOO-dprnJ5()-crn2 alpha activity. 

A 3-in. cast-iron pipe that runs 
soUthwartl from the north wing of 
j'.;~·1 to Une 24. No ~ctrlity was 
detected In L!ne 36. 

A 2-in. cast-iron pipe. 56 ft in length, 
that ran from sumps in the north 
b::U:3i.1;,H of H 4.,:1 nortrwo,'d to 
tne canyon Outfall. 

A 3-in. cast-iron pipe that ran 
southward from TA...t18-1 to Line 33. 

An &-in. Vitrifiecl-clay pipe that ran 
soUtheastwartl along Pajarito Road 
from MH-RC-10 to MH-1016. 

A 5-in. PVC pipe parallel to Line 39. 

A 1-112 in. ~ta:nless-rtsel pipe ti'lat 
ran southeastwartl from the south 
end ofTA-48-1 to MH-1016. 

A 2OO-ft section of Line 34 
outside the TA-418 fenced area 
was removed In 1984. A 1QO-ft 
section remains inside the 
security fence at a depth of 
approximately 11 ft. 

A 3OO-ft section of Une 36 
remains Inside the security 
fence at a c1epth of 
approximately 11 ft. 

Completely removed in 1981. 

A 5O-ft section inside the 
security fence remains at a 
depth of 10ft. 

Completely removed in 1981. 

Completely removed in 1984. 

CompltiteJy re:noved in IS9i . 

Source: Elder at aJ. (1986. 0456). 
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TABLE3:3Z 

OUTFALLS AT TA-48 

NPDES W... OUtfall 
SWMUNo. Permit No. Source Locationi' 

48-007(8) 0451046 EPA 03A 
48-OO7(b) 016 EPA04A 
48-OO7(c) 131 EPA04A 

48-OO7(d) 153 EPA04A 

48-007(8) 126 EPA04A 

48-007(1) 137 EPA04A 

&outfaJIloc:aliolls ..shown In F"IQID 3-8. 

TA-48  

TA-48-1  

TA-48-1  

TA-4S-1  

TA-4S-1  

TA-4S-S  

TA-48-46  

East of TA-48-1  

Nonheast of TA-48-1  

North of TA-48-1  

East of TA-48-1  

Nonhwest of TA-48-S  

Northeast of TA-4S-46  

___Outfall from .-.oos.",.-:-._._._-_._._._._._-
.J' :

"'" . 

ss ••••••• 

SWMU48-005 
Ahnoo"'-O i:'IdIalr.,J 

............  

..  
OIherSWMU 

Ioc:atiana 

o so tOO 1SOft 
I.! I ! 1,1 LLI.I.!.I.!.!.I.I 

FIgure M. ~tlona of structures and SWIIU. at TA..... 
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such as vacuum pumps, electromagnets, x-ray machines, and lasers in various TA
48 buildings. Because these are once-through cooling systems, they do not require 
chemical treatment. One outfall, SWMU No. 48-007(a), discharges treated cooling 
tower water. The water used for cooling enters the systems as potable water. 
However, the exactorigin of the cooling water for eachdischarge point in buildingTA
48-1 is unknown, and results of a dye test conducted in the early 1980s were 
inconclusive. Because their origin is unknown, leaks may have occurred that could 
have resulted incontaminationof outfallsdischargingfrom this building (SWMU Nos. 
48-oo7(a, b, c, and d]) (DOE 1987, 0264; LANl1990. 0145). 

SWMU No. 48-007(a) discharges up to 750 gph as treated cooling-water blowdown 
fromtwocoolingtowerslocatedontheroofofTA-48-1. Thesecoolingtowersreceive 
1,875 gph of potable water, of which 1,125 gph are lost to evaporation. Because 
these cooling towers are defined as open systems (open to evaporation loss), the 
water used in them must be treated to control scale, conosion, microbiological 
growth, and algal growth. The following treatment chemicals used are Garratt
Callahan (G.C.) Company products: G.C. Formula 227-l, which inhibits corrosion 
and scaling, and G.C. Formula 314-T, which acts as a biocide (Radzinski 1991, 04
0171). The exact chemicals used in these formulas are unknown, but some of the 
watertreatment chemicals used at the laboratory are knownto contain mercury and 
lead (Fresquez 1990. 04-0073). This outfall discharges into the unlined surface 
impoundment (SWMU No. 48-010) east of TA-48-1. 

SWMU No. 48-007(b) discharges up to 420 gph as noncontact cooling water that 
cools avacuum pump housed in the northeast comer of TA-48-1. This outfall, which 
was "grandfathered"Inunderthe NPDES permit, discharges directly into Mortandad 
Canyon on the north side of TA-48-1 (LANL 1985,04-0121). 

SWMU No. 4B-007(c), submitted to the EPA in Aprfl1987 for inclusion under the 
NPDES permit, discharges up to 110 gph as noncontact cooling water from a 
vacuum pump cooling system in the basement at the north end of TA-48-1 (LANl 
19£'1c, 04w026~;. This our.all dis:=-!arger. irn.o fJ.t)rt?!1dad ~CnlOi1 no.lhea.:t ofTA
48-1. 

SWMU No. 48-o07(d) was listed as unpermitted in the SWMU report. but was 
submitted tCi EP~ in May 199~ for ine:usio~ cn1er thfl NPOES ,armit as Outfall 
:41-\·.~3 (:'A. ,,_ ::iCf.. 1~C;J. \J4·0~.;1). The ~....::f~h, c.u::;(,raroe~ ui) L 4,0(;, lifpd of 
noncontact cooling water uSecl to cool a vacuum pump housed In the south end of 
TA-48-1. The effluent drains into the surface In.,oundmentlWetlands area (SWMU 
No. 48-010) east of TA-48-1 (LANl1990. 0145). 

SWMUNo. 48-o07(e). was submitted to the EPA in May 1985for inclusion under the 
NPDES permit, but was dropped from the permit in 1991 (LANL 1991c, 04-0261). 
The outfall discharged a maxil1l.lm of 500 gph as noncontact cooling water used to 
cool an electromagnet in the northwest comer of TA-48-8. the isotope separation 
building (LANl1990, 0145). No release history for this outfall exists; however, 
chemicals including inorganics and solvents such as acetone, alcohol. and benzene 
are used at TA-48-8 (LANL 1990, 0145). This outfall discharges Into Mortandad 
Canyon nc:,!'l.hwem ~f TA-46-1. 

SWMU No. 48-oo7(f), submitted to the EPA in November 1987 for inclusion under 
the NPDES permit, discharges up to 100 gpd of noncontact cooling water as x-ray 
cooling load from an office and laboratory building. TA-48-46 (LANl1990. 0145). 
Materials used at T A-48-46 and possible releases to Mortandad Canyon from this 
outfall are unknown (LANl1990. 0145). 
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A new outfall that was not addressed in the SWMU report, Outfall 04A152, was 
submitted to EPA for inclusion under the NPOeS permit In May 1990. This outfall 
discharges a maximum of 11,000 gpd of noncontact cooling water as laser jacket 
cooling water for the barrel and power supply housed in the instrument building, TA
48-28 (LANL 1991, 04-0133). The outfall discharges into Mortandad Canyon north 
of TA-48-28. Because this outfall has been permitted under NPOeS since its 
operation began, it is not considered a SWMU. 

SWMU No. 48-008. Leakage from PCB Transformers: Two transformers leaking 
PCB-contaminated oil are located in Room 26, a switchgear room located on the east 
side of the basement of TA-48-1 (SWMU No. 48-0(8). The first one (10 No. 5549) 
was cited as leaking from the top valve in a 1987 memorandum regarding leaking 
PCB transformers that required daily inspections. The second one (10 No. 5548), 
located next to No. 5549, began to leak sometime before September 1989. By then, 
both transformers had produced about 4 gal. of PCB-contaminated oil. The 011 in 
transformer No. 5549 mntained 40.3 ppm of PCBs and transformer No. 5548 had 
51.9ppmof PCBs (50 ppm Isthe EPAaction IevelforPCBs) (LANL 1990,0145). The 
oil leaked onto the painted concrete floor in Room 26, but did not flow from the room 
and was cleaned up. During a 1991 ER Program site visit, Laboratory personnel 
stated that the transformers had been retrofitted four times, most recently In 
December 1990, and the transformers no longer use PCB oil (Helmick personal 
communication in Roberson 1991, 04-0175). No sign of Oil leaks was observed on 
the transformers or the floor during this inspection (Roberson 1991, 04-0175). 

SWMU No. 48-009. Soil Contamination from Air Compressor Qgeratlons: Two air 
compressors are located in a caged area on a loading dock east of TA-48-1. Each 
mmpressor is approximately 3 ft by 4 ft 6 in. by 3 ft 6 in. and mntains 35 gal. of oil. 
One of the units compresses air for TA-48-1 and the second acts as a backup. Since 
early 1989, the main air compressor has periodically broken down every 2 to 3 
months. When this occurs, about 2 to 3 gal. of crankcase oil sprays onto the ground 
and the backup compressor is activated. An absorbent clay material placed on the 
S;rolJr.d to abso.'b th& oil is ren !avec! and repla:::aC: after e:t~h ~rgakdown. ~WMUNo. 
48-009 is a trail of visble oil stains that was observed to extend about 200 It away 
from the east loading dock area, across the paved parking lot, and down to a level 
area that drains into Mortandad Canyon. The spilled oil was sampled in 1989 and 
mes '10: contain rCBs (LANL 1990, C145~. Staine1 asphalt was observed below the 
.;o,l1rrJ~s.:"r C;JUI'W a:1 EP h'Jgr::mi site • (sit in ..'L;ly -C.?1, !.Jut !h,. m:.i: of stair.: 
extended only about 40 ft. Oil stalns did not extend oft of the paved area east of rA
48-1 (Roberson 1991,04-0175). 

SWMU No. 48-010. Surface Impoundment: SWMU No. 48-010 Is an unlined pond 
located about 500 ft southeast of TA-48-1 that was excavated into the tuff in 1978. 
Industrial noncontact cooling water and treated Q)Qling water from Q)Qling towers on 
the roof of TA-48-1 discharge to Outfall 03A045 (SWMU No. 48-OO7(a]) and Outfall 
04A153 (SWMU No. 48-007(d]), which drain into this ifl'1)OUndment. The pond 
discharges eastward into a side canyon that is a tributary to Mortandad Canyon. A 
large wetlands area has developed around this pond. The extent of contamination 
in the pond has not been characterized. 

SWMU No. 48-011 (orgposed). Shaft Containing Lead Shield: In 1976 or 1977, a 
shaft 65 ft deep and 3 ft in diameter was drilled int,o the tuff on the east side of T A
48·1 (Figure 3-8). A stainless-steel cylinder 2 ft in diameter by 3 ft high filled wHh an 
estimated 3,000 Ib of "clean, poured lead" and containing aNal detector was to be 
lowered into this shaft for use in radiation-counting experiments. When the cylinder 
was being lowered into the shaft, the cable broke a~ the cylinder fell-to the bottom. 
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Attempts at removing the cylinder failed. and it has been abandoned at the bottom 
of the shaft (Butler 1991,04-0214). 

This site has not been listed as a SWMU or AOC but is currently undergoing formal 
ER Program consideration for inclusion on the list. The shaft Is being addressed In 
this Work Plan. The steel cylinder may have ruptured during this incident, and lead 
may have been released Into the environment. The shaft provides a conduit for 
rainwater to enter the site and come in contact with the lead. Lead is the only 
suspected contaminant at this site. 

3.5.2.2 summary of Potential Waste Materials 

Based on available infonnatlon. potential waste materials handled at TA-48 include 
the following: 

• Perchloric acid 

• BeryUium-10 (10Be) 

• Solid transuranic wastes 

• Unspecified acids 

• Unspecified bases 

• Mixed fission products 

• Spallation and activation products 

• Uranium 

• Plutonium 

• Strontium-89 (8gSr) 

• Lea~ 

• Hydrofluoric acid 

• Cobalt-60 (60Co) 

• Asbestos 

• Welding and silver soldering materials 

• Aluminum-rabbit" 

• G C. Forrruia ~7~L (~rrosion and scale inhnitnr) 

• G.e. FOmIJla 314-T (biocide) 

• Mercury 
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3.5.2.3 Past wast. SpiUs. Releases. and Incidents 

Normal or routine releases of solid. liquid. and atmospheric effluents from TA-48 are 
discussed in Section 3.5.2.1, Waste Management Activities. Atmospheric releases 
from TA-48-1 were discussed as SWMU No. 48-001. Accidental spills or releases 
documented In Laboratory reports and memoranda are discussed in the following 
text. 

In March 1982. a bIoken radioactive waste force main over a leakingwatermainwas 
determinedto bethecause ofwater ponding atthe northwest cornerofTA-48-1. The 
break and leaks were repaired. and contaminated soil was removed (Emellty 1982. 
04-0063). This release Is associated with SWMU No. 48-005. Information on the 
extent of contamination from this incident Is not available. The sources of the 
radioactive waste were connected to the new collection system so that the radioac
tive waste main could be drained and abandoned (Emellty 1982, 04-0064). The 
daylight discharge that receives storm rulH)ff from TA-48-1 may have been 
contaminated from this incident (Emellty 1982,04-0063). 

3.5.2A Environmental SUrveys and D&D Activities 

Because TA-48 Is an active laboratory area, few D&D activities have been carried 
out. SWMUs affected by D&D activities are SWMU No. 48-003 (the former septic 
system was removed in 1986) and SWMU No. 48-005 (portions of the Industrial 
waste line system were removed in 1981 and 1984). More Infoanation on the D&D 
of the waste lines Is provided in the following text. 

The 1977 laboratory Ten-Year D&D Plan discusses radioactive contamination 
(plUtonium. uranium, and fission products) associated with an underground indus
trial waste line that runs from a TA-48-1 manhole to UlR-149 (lASl1977, 0469; 
Bradshaw 1&77, 0-'t-OIJ31}. !hi: line and ~hers cutsidE: t~ TA-48 Re~rty f3rr.e 
were eventually removed In 1981 and 1984. These lines had been used to pipe 
radioactive liquid waste to the treatment facility at TA-45 before 1963 and had been 
abandoned since that time because of the opening of an improved liquid waste 
traatmont facility at T A-50 (LANl circa 1984, ().( -0116). 

A major project to remove urwsed and contar''linated sections of the industrial waste 
lne system at TA-48 began in September 1981 and ended, because of a lack of 
funds, in Decermer 1981 (McAtee 1981, 04-0155; Hohner 1981, 04-0100; Harper 
1981, 04-0094; Harper 1981, 04-0095). The following sections of the system 
connected with TA-48 were removed in 1981: 335 ft of line32 running from manhole 
UlR-149 eastward; 150 ft of line 35 running from manhole UlR·149 eastward; 
56 ft of Une 37 running from the north end of TA-48 northward to a canyon outfall; 
505 ft of Une 39 running between manholes TA-48-10 and UlR-1 016; and 630 ft of 
Une 41 running from the south side of TA-48 southeastward. line 42 had been 
removed in 1976 and 1977 when TA-55 was under construction (Elder at al. 1986. 
0456). Radioactive contamination levels up to 800,O()()..dpml50-cm2 alpha activity 
were datacted "'uri~ lino ;err·:val ~f)e;a!ionc (Hc;rpAr ~ aS1, 04-'.)094). Th3ioca!ions 
at which high radioactivity was detected are not Identified in thIS memorandum. 

Additional decommissioning in the TA-48 area was not done until 1984 when the 
following industrial waste line segments were removed: 290 ft of line 33 from Its 
junction with line 31 near TA-48 to its junction with Une 40 at man~le TA-48-10; 
459 ft of line 40 running parallel to Une 39 between manholes TA-48-10 and 
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ULR-1 016; 200 ft of Une 34 from TA-48-1 to its junction with Une 33; 6 ft of Une 38 
from TA-48-1 to manhole TA-48-1 0; and 1,762 ft of Line 43 from manhole ULR-1 016 
to the east side of Pecos Drive (Elder et al. 1986,0456). Contamination levels up 
to 80.000 c:Jpml100 crn2 were detected during this phase of line removal (Cox 1984, 
04-0045). As before. the locations at which activity was detected are not given Inthe 
reports. 

By September 1986. the following segments of the lines remained in place: 100ft of 
Une 34; 330 ft of line 36; and 50 ft Of Line 38. These line sections were all inside 
the security fence at T A-48 and were left in place because of the low levels of 
contamination and because they were situated under a guard station. roads and 
sidewalcs. and various utilities (Cox 1985. 04-0053). A survey of Une 34 measured 
less than 1.000.c:Jpmls0-crn2alpha activity. Une 36 showed no activity. and Una 38 
was not surveyed for radioactivity (Elder et al. 1986, 0456). 

During 1988 ER Program reconnaissance surveys, gamma-ray count data mea
sured using a Ludlum Model 19 counter determined background radioactivity in the 
TA-48 environs to be 20 ....RIhr. Waste barrels at TA-48 measured less than average 
background for beta.gamma activity. The HEPA filter area associated with the air 
exhaust system (SWMU No. 48-001) at TA-48-1 measured 233 cpm (60 Jl.AIhr) 
greater than backgroundbeta.gamma activity. The former sand filterbed area atT A-
48.s (SWMU No. 48-(03) measured 103 cpm greater than background at the 
surlace (Shafer circa 1989,~0187: LANL 1988. ~126; LANL 1988, ~0127). 
Measurements from the parking lot on the east side of TA-48-1 were less than 
background, but the radioactive waste dumpsters in the east parking lot measured 
from 100 to 450 ....Rlhr greater than background and 80 J.LRIhr greater than back
ground at 10ft. The fission product area inside TA-48-1 measured 400 ....Rlhrgreater 
than background. The entire hot cell area exceeded the -action level. - which is not 
specified in the notes (Shafer circa 1989, ~187; LANL 1988. 04-0128). 

In April 1991, five surface and five subsurlace soil samples were collected north of 
TA-48..(J as P~I: of an F-R P~:'Amlnte'im Action ~ERIA~ rf'C?nnaicsance ,;urvey at 
the site of a proposed building, the Weapons Isotope Separator Facility (Fresquez 
1991, 04-0079}. SUriace samples were defined in the memorandum as samples 
taken between 0 and 4.8 ft In depth, and subsurlace samples were defined as 
,=lamores coll~ed fmrr greatarthar 4.8 ft 1'1 tlerlt' ~Fresquez 1991, ~078}. The 
eXact I..:IF.h::: trc:. m w;lich t:',3se sarr.?le::. v.are taker. ;s not.: ro\ .... ::::1. Tilt, Sa.1 ,Jle~ 
were taken in the vicinity of three SWMUs: No. 48-001, potential soU contamination 
from improperly filtered atmospheric emissions: No. 48-005. buried industrial waste 
Une 36. and associated soil contamination from lines 36 and 37 (removed): and No. 
48-OO7(e}, a cooling water outfall northwest of TA-48-8. 

Levels of gross-alpha. -beta, and.gamma activitywere atbackground for all samples 
collected. No PCBs or SVOCs were detected in any of the samples. All samples 
revealed concentrations of TCLP metals (Ag, As, Ba. Cd, Cr. Hg, Pb. and Se) to be 
less than EPA guideline levels. Trace amounts of three VOCs, p-Isopropyltoluene 
(p-Cymene}.lsopropylbenzene(a.lmene),andtrichlorotrifluoroethane(Freon),were 
detected at less than 52 ppb. EPA action level concentrations are not listed for 
these VOCs (Frosqt;ez 1 e91, rr4-0079~. 

In January 1991, five surlace and five subsurlace soil samples were collected from 
the site of a proposed parking lot immediately east of the security fence on the east 
side of T A-48 (Figure 3-8). The samples were -Systematically collected over the 
entire area;- however, the exact locations from which samples were taken are not 
provided (Fresquez 1990, ~073; Fresquez 1991, ~077). Two additional 
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surface soil sarq,les were collected from a channel that diverts surface run-off along 
the northem edge of the proposed parking lot into the surface In.,oundment east of 
TA-.48 (SWMU No. 48-010). 

The proposed parking lot area was suspected of being contaminated byfallout from 
Improperiy filtered air emissions (SWMU No. 48-001). and run-off from container 
storage areas on the south and east skfes of TA-.48-1 (SWMU Nos. 48-OO2[a, b, c, 
and e]). SOil In the run-off channel was reportedly stained byoil spilled from a leaking 
air compressor (SWMU No. 48-D(9). 

Gross-beta and -gamma activity In all surface and subsurface samples was at 
background levels. However. gross-alpha activity ranged from background to 45 
pellg for surface soil samples and from background to 65 pellg for subsurface 
samples. Alpha activity was below the DOE guideline value of 75 pellg for 
subsurface samples. but surface soil sal11lles from the westem and northWestem 
half of the proposed parking area exceeded the DOE gukfeline level of :>25 + 
18 pellg for surface alpha activity (Fresquez 1991, 04-0(77). 

No VOCs were detected in any of the sal11lles, and most samples dkf not contain 
detectable levels of SVOCs. Di-n-butyl-phthalate (an SVOC plasticizer) was 
detected in two samples at 1 ppm,farlessthanthe EPAgukfelinelevelof8.0ooppm. 
The only PCBs detected. mixed arochlors at less than 0.61 ppm. were also well 
beloW EPA action levels. TCLP metals were all at concentrations less than EPA 
regulatory gukfelines (Fresquez 1991. 04-0077). 

In summary. the samples collected in 1991 from the site ofthe proposed parking area 
east of TA-48-1. and from the site of the proposed Weapons Isotope Separator 
Facility north of TA-48-8 indicated "'no organic. inorganic. or radiological constituents 
In concentrations high enough to pose a health hazard- (Fresquez 1991, 04-0077; 
Fresquez 1991. 04-0(79). Gross-alpha activity in the northWestem and westem half 
of the proposed parking area is the only constituent that exceeded DOE gukfeline 
Jeljf3~s. 

3.5.3 Regulatory Actlvbles 

3.5.$.1 Pennlts 

Seven outfalls are permitted under NPDES at TA-48. as listed in Tabie 3-37 and 
discussed in Section 3.5.2.1. Waste Management Activities. 

3.5.3.2 Interim Corrective Measures 

The 1988 Inventory of Federal Hazardous Waste Activities forms col11lleted for T A
48 indicate that CERCLA PAISI corrective actions were completed in October 1987 
as part of the CEARP Phase I Investigation. 
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3.6 Description of TA-52, Reactor Development SHe 

3.6.1 Site Location and Physical Description 

TA-52. which is located southeast of TA-3S. houses the operations of the Safety 
Assessment. Safety Code Development, and Reactor Design and Analysis groups. 
The site was also the location of the Ultra-High- Tel'q)erature Reactor Experiment 
(UHTREX) until its rernovalln 1990. TA-S2 occupies the central portion offorrnerTA
4. The foUowIng subsections provide a detailed description of the site. 

3.6.1.1 Geographic location and Local Area Description 

TA-52 is located on Mesita del Buey on the south side of Puye Road approximately 
2.000 ft east of the intersection with Pajarfto Road. The facility is located at an 
approximate latitude and longitude of 3SOS1'SS- Nand 1 Q601 T20- W, respectively 
(USGS 1984,()4..()239). The area lies between elevations of 7,140 and 7,200 ft, and 
is bounded on the north by Ten Site Canyon (a tributary of Mortandad Canyon) and 
on the south byCanada Del Buey. TA-52 lies within the boundaries of the Laboratory 
and Los Alamos County. 

3.6.1.2 Physical Site Description 

TA-52 was built in the mid-1960s to house the UHTREX reactor. The reactor was 
shut down in February 1970 (LANL 1989, 0459). Since then. the sile has housed 
offas and laboratories used bythe Energy Division (O-Division) and Its successor, 
the Nuclear Technology and Engineering Division (N-Division), and a classified 
document disposal operation (LANL 1989. 0459). 

Three principal structures exist at TA-52. The UHTREX Building (TA-52-1), which 
housed the reactor, consists of the reactor containment area and areas outside the 
main containment area, which include the ground-floor leve~ the operations level, 
and a baRp.ment (Balo and Warran 1992, 0457). This ax 'iljing currerfly tv.HJses the 
;~ :Jivi:..ior. o::ic.ac a'1e' :i:.bor2tor•. ,is Tn\: sflcond mal"') bullJing at -IA-5~ i~ t~,e 

Mechanical Assembly Esulcling (TA-52-11). which houses the dOCUm&nt-shrec:tdi.1g 
facility (LANL 1990.0145). TA-52-33 is the Weapons Support OffICe Facility, which 
is used for R-Division research and support. Other buildings at TA-52 are used 
primarily for office space. 

Other structures at TA-S2 include the Waste Neutralization and Pumping Facility, 
TA-52-2. in which acid wastes from UHTREX were treated; the filter pit. T A-52-14, 
Inwhich the helium reactor coolant. possibly contaminated with fission products. was 
passed through a subgrade bank of HEPA and charcoal filters; and the Heat Dump 
Building and Pad. TA-52-15 and -16, respectively, in which colis and fans for cooling 
of the helium reactor coolant were contained (Ahlquist 1985. 04-0016; LANL 1989. 
0459). Fft)urp 3·10 sho-.vs klcaiions of the Etnccturetl within TA-G2. and Table 3-3P 
contains detailed descriptions of these structures. 

3.6.1.3 Ownership Profile and Land Uses 

DOE owns TA-52. and Laboratory personnei use the space for offices. 
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Figure 3-10. Locations of structures and SWMUs at TA-S2 (LANL 1983, 04-(244). 
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lABLE3=38 

DESCRIPTIONS OF STRUCTURES AIIA-52 

•  lA-52-1, UHTAEX Building. Composite rectangular building with 
dimensions 132 ft by 85 ft. Completed February 3, 1965. Formerly 
housed the UHTREX reactor and associated equipment (SWMU No. 
52"()()1(d). Now used by N-DiYision as office and laboratory space 
(DOE 1987, 0264). 

•  lA-52-2, Waste Neutralization and Pumping Facility. Completed 
February 3, 1965. Used for the treatment of UHTREX liquid wastes. 
Designated as SWMU No. 52-003. Removed In 1989. 

•  lA-52-3, SeptiC tank. Completed February 3, 1965. Designated as 
SWMU No. 52-oo2(a). 

•  lA-52-4, Distribution box. Served septic tank TA-52-3. SWMU No. 
52"()()2(a). Completed February 3, 1965. 

•  lA-52-5, ElectrIC manhole. Installed February 3, 1965. 

•  lA-52-6, Water valve manhole. Installed February 3, 1965. 

• lA·52-7, Exhaust stack. 100 ft high. Completed February 3, 1965. 
Removed in 1989. 

•  lA-52-8, Retaining wall. Completed February 3,1965. 

•  lA-52-9, Substation. Completed February 3, 1965. Contains two 
pad-mounted transformers. 

•  lA-51-10, OffIce building. Relocated to TA-3-204. 

•  lA-52-11, Mechanical Assembly Building. Completed February 5, 
1965. Contains cJassified-document-shredding facility (hammer mill). 
SWMU No. 52·004 is an inactive outfall from the Mechanical Assembly 
!luiirtir.q 

•  lA-52-12, Fuel tank. Installed February 5, 1965. 

•  lA,52-13, SwHchg.r station. Completed December 29, 1964. 

,  TA-S,.-14, niter' pit. Complete( Fe~ruary 5,1965. Consisted of HEPA 
ai1~ ';harC'.oa' filtA. banks If"! a suoc:Jrf, c? pr- Desl~n ... _:td:';:- SV:·.AU 
No.52-OO1(a). Removed in 198~. 

•  lA-52-15, Heat Dump Building. Completed February 5, 1965. Used 
for cooling reactor coolant. Designated as SWMU No. 52-001 (b). 
Removed in 1989. 

•  lA-52-16, Heat Dump Pad. Completed February 5, 1965. Associated 
with TA-52-15. Designated as SWMU No. 52-oo1(c). Removed in 
1989. 

•  lA-52-17, ManHold. Steel-grating walkway. Completed February 5, 
1965. Removed in 1989. 

•  lA-52-18, le1ephone manhole. Completed February 5,1965. 

•  lA-52·19, Eleclrlcal manhole. Completed February 5,1&65. 

•  16-52-20, lelephone manhole. Completed February 5,1965. 

•  16-52-21, Electrical manhole. Completed February 5, 1965. 
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TABLE 3-38 Continued  

DESCRIPnONS OF STRUCTURES AT TA-52  

• TA-52-22 through -26, Test wells. Drilled in 1964 and 1965 as Gas 
InjeCtion Study Test Wells. TA·52·22 Is a 295 ft--deep, 4-in.-diameter 
open hole. TA-52-23 Is 99 ft deep, 3 In. In diameter with 6-ln. casing. 
TA-52-24, -25, and -26 are 97 ft deep, 5 In. In diameter with steel 
casing. 

• TA-52-27, Graphite building. Moved to TA-52 In January 1965 for 
use as a construction shack. Transferred to The Zia Company In 1967. 

• TA-52-28. OffIce traUer. Moved to TA-52 from TA-35 on June 16, 
1967. 

• TA-52-29, Gas-materlng station. 

• TA-52-30, OffIce trailer. Relocated from TA·35-79. 

• TA-52-31, Transform station. Removed In 1977. 

• TA-52-32, Electrical manhole. Completed September 4, 1975. 90 ft 
south of TA-52·13. 

• TA-52-33. Weapons Support Office Facility. Completed March 22, 
1977. 134 ft by 40 ft, 3-stories tall, located west of T A-52-1. Used by 
R-Division. 

• TA-52-34,  Septic tank. Designated as SWMU No. 52-002(b). 
Consists of two 2,OOO-gal.-capacity septic tanks that drain to a 
seepage pit. 

• T A-52-35.  and -36. Transportable offlca buildings. 24-ft by 6O-ft 
trailers. Located east of TA-52-1. 

• TA-52-41 through ....5, Transportable office buildings. 

• T A-52-46.  and -47. Septic tanks. 500-gal. tanks planned for 
Installation in 1984; possibly never installed. 

• TA-52-48, Metal building. 40-ft by 100-ft corrugated-metal building at 
4ntrar:ce to TA-52. 

•  ,"'-52~, Sapt.c ~nk. 1.UOC;;Jd•. tailk,llOY lA-SJ-12. Da&igllatad 
as SWMU Nos. 52-002(e) and 63-001 (a). 

• TA-52-50,  Seepage pit. Associated with TA-52-49, now TA-63-12. 
Designated as SWMU Nos. 52-o02(e) and 63-001 (a). 

• TA-52-52, Transportable office. Located at intersection of Puye and 
Pajarito roads. Installed 1984. Now in TA-63. 

• TA-52-53, Guard station. Installed 1984. Now located In TA-63. 

• TA-52-64, Transportable office. Located south of TA-52-35, and -36. 

• TA-52-65, Guard station. 5-ft by 9-ft structure adjacent to TA-52-64. 
Installed in 1985. 

• TA-52-72, Office trailer. Install6d In 1986. 

• TA-52-73 through -83, Electrical manholes. Installed 1986. 
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3.6.2 Historical Overview 

TA-52 was built on the central portion of former TA-4. The site was established In 
the mid-1960s to house the UHTREX facility, which was an experimental fission 
reactor fueled by graphite roads loaded with triply-coated, 93% enriched uranium 
beads (AhlqUist 1985, 04-0(16). The reactor was heliurn-cooled, graphite-moder
ated. and designed to operate at an outlet gas temperature of 2.4O()OF (DOE 1987. 
0264; LANL 1989, 0459). UHTREX was Intended for the advancement of high
temperature, gas-cooled reactor technology and research and development of new 
fuels. Plans to operate UHTREXwith uranium-thorium fuel elements and other fuels 
with high yield of fISsion products did not materialize (LANL 1989, 0459). This unit 
was actively used for reactor experiments from 1965 to 1968 (LANL 1990. 0145). 
Criticality was attained in August 1967 and the reactor operated for about one year, 
achieving the desired 2.400°F temperature, and reaching peak power at &bout3 MW 
(Regan 1967. 0462; Ahlquist 1985, 04-0(16). In 1970, the reactor was shut down. 
and the fuel was removed and taken to TA-3. The graphite liner ofthe reactorv8SS8I, 
which in 1977 reportedly still contained an undetennined quantity of fuel fragments 
and a 239Pu source, was also later removed (DOE 1987. 0264; LANL 1990. 0145). 
Since then, the UHTREXfacility has been used by Q-Division and its successor. the 
N-Division for office and laboratory space. The site also houses a classified 
document-shredding and disposal facility. 

The westem portion of former TA-4 was incorporated Into TA-52 in the 19805, and 
then was redesignated as TA-63 in 1989. 

3.6.2.1 Waste Management ACllvnles 

The reactor experiment at TA-S2 lasted only one year after criticality was attained. 
Radioactive and mixed wastes were possibly released to the environment while the 
reiCto~ \"las Ir. operetioil. Watte~ cu:renfly manogae4 at tnis far.ll~ Are lim!ted to 
sanitary liquid wastes from se\'era! septic systems and solid nonhazardous wastes 
from the document shredder. Table 3-39 lists the SWMUs that were designated at 
TA-S2 in the 1990 SWMU report (LANL 1990. 0145). 

TA-52 SWu. 

SWUNo. Ducrlptlon 

SWUU No. 52.(J()1(a-d) UHTREX Equipment 

SWMU No. 52-002(a-gf Active Septic Systems 

SWMU No. 52.Q03(a-b) Waste Treatment Facility 

s~u No. 52-004 Inactive Outfnll 

-SWMU Nos. 52-001(a-d) and 52-002(8-1) were Ii.-ct in the 
HSWA Module VIII (EPA 1990, 0306). In addition ID Ihese 
SWMUa. two AOCa. c.52-OO1 and c.52-OO2, have been 
deaigna18d at TA-52. 
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SWMU Nos: 52-pal (811) UHTBEX Equipment: This SWMU consists of equipment 
that was associated with the operation of the UHTREX reactor. Structures included 
In this SWMU are listed In Table 3-40. The locations of these structures are shown 
In Figure 3-10. 

TABLE 3=40 

UHTREX EQUIPMENT 

SWMUNo. Structure No. Description location 

52-001 (a) TA-52-14 Filter Pit In ground immediately 
east of TA-52-1 

52-001 (b) TA-52-15 Heat Dump Building Near SE comer of TA
52-1 

52-001 (c) TA-52-16 Heat Dump Pad Imrnecliately west of 
Heat Dump Building. 
SE comer of TA-52-1 . 

52-001 (d) TA-52-1 Sump Pump Room. Inside the UHTREX 
Hot Cells. Duct Work Building. TA-52-1 

The filter pit and the Heat Dump Building and Pad (SWMU Nos. 52-001 (a-cD were 
removed in 1989during the 0&0of the UHTREXfacility. Reactorsupport equipment 
inside TA-52-1 (SWMU No. 52-001 (d) was removed and decontaminated in 1990 
(Salazar and Elder 1991. 0623). 

SWMU No. 52-001 (a). the filter pit. was a below-grade pit that contained a bank of 
f~ur KEPA and j(".Jr eha~tll finC3~. Tha 9rlmlll)' he!ium coolan~ fm~ tJlt UhiREX 
reactor was circulated through these filters to remove fission product particulates 
that may have leaked into the coolant from the reactor vessel. Filtered coolant was 
either recirculated back through the reactor. or exhausted out stack TA-52-7 during 
sll..li-ck..wn periods (Salazar and Elder 1 S91, 0623). The extent of corr..3min~tion 
associate~hvltr. thE' filters vr t,le fil:&, ..,r. i~ UI :knuwr /l 1371 n,,~r.lOr&lnO:J:n rnmtions 
that a filter was removed from T A-52 for disposal at TA-54. The filter did ncA contain 
235U. but was contaminated with mixed fission products (unspecHied) and 6Oeo 
from induced activity. Radiation on the filter when it was removed in January 1970 
was 23 Rlhr at contact. Eighteen months later radiation levels from the filter were 18 
mRlhr at a distance of 3 ft (Buckland 1971. 04-0033). It is not known H this level of 
contamination was typical of the filters. or If this filter had been contaminated by an 
anomalous release or leak of fission products to the reactor coolant. 

In 1989. all filters and frames were removed from the filter pit. which was then 
decontaminated to the DOE surface residual guidelines for radioactivity. backfilled 
with clean soil, and covered with asphalt. The concrete pit shellwas left in the ground. 
and no soil wa~ re:noveci from beneath the pit (Ekier 1991. 04~0?18). 

SWMU No. 52-001 (b). the Heat Dump Building, and SWMU No. 52-001 (e). the Heat 
Dump Pad, were the sites of fans and coils that were used to cool the secondary 
reactor coolant. Reports indicate no leakage from the primary coolant system to the 
secondary system (Ahlquist 1985, 04-0016). Releases of contaminants to the 
environment from the Heat Dump Building or Pad haVe not been recorded. The filter 
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pit. Heat Dump Building. and Heat Dump Pad were screened for radiation duringthe 
1988 UHTREX radiological characterization and were found not to exceed back
ground levels (LANL 1990.0145).The heat duJY1) areawas surveyed again In 1989 
by Group HSE-7 and radiation levels were found to exceed the background level. 

In 1989, the metal Heat DuJY1) Buildingwas removed. the concrete pitbeneath Hwas 
surveyed to verify that no above-background radioactivity existed. and then the pit 
was backfilled with clean soil. The area was covered with asphait. The concrete pit 
remains in the ground. The Heat DuJY1) Pad was col'J1)letely removed and the area 
was paved with asphalt (Elder 1991, 04-0218). Soil saJY1)les were collected at the 
excavation site to demonstrate that residual soil contamination guidelines for 
radIonuclides (developed by RESRAD modeling) were not exceeded (Salazar and 
Elder 1991. 0623). 

In addition to the reactor vessel. numerous large pieces of equipment such as heat 
exchangers, gascleanup systems. pumps. andfliterswere located inTA-52-1 (LANL 
1990.01<45). SWMU No. 52-001 (d) includes the sump pump room. ducts, and hot 
cells located within the UHTREX Building (TA-52-1). The sump pump, located In 
Room 303, probably received some contaminated wastes. Hot cells were located In 
rooms 104, 211, 212,and213 (LANL 1989,0459). An inaclive outfall associatedwith 
TA-52-1 exists. but its exact location Is uncertain. His believed to have discharged 
noncontact cooling water(LANL 1990. 0145). The operation of the UHTREX reactor 
has no documented releases of contaminants to the environment. However. some 
contamination within the system in TA-52-1 existed. Some residual fuel fragments 
were believed to remain in the reactor vessel. and some fuel elements were 
reportedly broken during fuel-handling problems. possibly Introducing contamina
tion to the system (Ahlquist 1985. 04-0(16). 

SWMU Nos. 52-002(a-g), Acljye Septic Systems; Several active septic systems are 
present at TA-52. Infonnation on these systems is provided inTable 3-41 and in the 
following text. 

SWMU No. 52-002(a) is the original septic system for the UHTREX facility. The 
2.58Q..ga1. septic tank (TA-52-3) and the associated distribution box (TA-52-4) were 
installed in 1965 (LASL no date, 0402). The system Is located north of TA-52-1, 
approximatelY 30 ff north of Puye Road Rnd 10 ft eFist mTA-52-2, tl1e Wast,. 
N,,;u!,&,i!a~lol. Ci'ld :-'umpirtW Fac:lit) (£VJ~~u ~o. '~~-r .. ,11. :)v£rll.:>w fr::>m el~ tc.nl', 
goes to a tile drain field trench 300 ft In length that tuns east and west near toe Ten 
Site Canyon edge (LASL 1968, 04-0241). The tank must be puf1ll8d regularty 
becausethe leachfield Issaturated (The Zia Company 1986. 04-0205) However. the 
tile drain field isstiliused(Smithour1992,04-022.). TankT A-52-3currently receives 
only sanitary waste, but solvents, chemicals, and radionudides may have been 
introduced to the system from the UHTREX facility in the past. 

The other septic systems at TA-52 have been installed since 1983 and serve only 
offices. Most likely these systems have not received hazardous or radioactive 
constituents (Srnithour 1992, 04-0223). Radiation screening measurements per
formed in 1988 for the ER Program in the areas of SWMUs Nos. 52-oo2(a. b, and 
f) aid rot ex~oo back~round 1e'/6h:s. SWMU No. 52-002(b) is a composite syS1em 
that includes four tanks: TA-52-97. TA-52-98. and two adjacent tanks designated 
collectively as TA-52-34 (Figure 3-10). Tanks TA-52-97 and -98 serve office trailers 
TA-52-45 and -44. respeclively. Overflowfrom these tanks goes to the tanks at TA
52-34, and drains to a seepage pit located at the south edge of the mesa near the 
north wall of Canadadel Buey, Allthesetanks.areroutinely pumped(Smithour1991, 
04-0222). 
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TABLE 3::41  

SEPTIC SYSTEMS AT TA-52  

SWMUNo. Structure No. Structures Location PeriodofU. 
served 

52-oo2(a) TA-52-3, -4 TA-52-1 North side of 1965-Present 
Puye Road 

52-002(b) TA-52-34(a) TA-52-44, Southeclge 1983-Present 
TA-52-34(b) TA-52-45 of Mesa, 
TA-52-97 Possibly other south of 
TA-52-98 transportables TA-52-1 

52-o02(c,d) TA-52-46, -47 Unknowna Unknowna Unkn0wn8 

52-OO2(e)b TA-52-49. -50 TA-63-1 TA-63 1984-Present 

52-OO4(f) TA-52-99 TA-52-35, -36 East of 1983-Present 
TA-52-1 

52-o02(g) TA-52-95 Newofface SWofTA 1989-Present 
trailers west of 52-33 
TA-52-33 

Soutr:e: 1990 SWMU report (LANL 1990. 0145).  
&existence of these tanks has not been confirmed.  
bt"his septic system is now within TA-63 boundaries and is designated as  
SWMU No. 63-001 (a). 

--------------- ------------ ,--- 
Although tanks TA-52-46 and -47 were designated in the SWMU report as SWMU 
Nos. 52-OO2(c) and52-002(d), respectively, their existence has not been confirmed. 
Rec~nt e.n;:neerirg dr;twi'10~ d~ n....t Sh(\'N It;):a·iofls for th~~9 sept:c 'ankb, a~ 
neil.'1er Grol,;tl EtJG·~' nor tole Ctntrols WClrr;j St)r"lCes inc. ,JCt) nave any intormation 
on the tanks (Madrid 1991.04-0225; Smithour 1991. 04-0222). The tanks were 
probably planned but never installed. 

SWMU No. 52-OO2(e) consists of a septic tank. TA-52-49, and a seepage pit. T A-52
50. This septic system was installed in 1984 In the western portion of TA-52, but now 
occurs within the boundaries of TA-63 and serves buildings at TA-63. The system 
was also designated as SWMU No. 63-001 (a). This system will be treated as a TA
63 SWMU throughout the remainder of this Work Plan. 

SWMU No. 52-OO2(f) consists of a 2,soO-gal. tank (TA-52-99) and seepage pit 
located at the east end of T A-52 near Canada del Buey (Agure 3-10). The system 
serves transportabla office$ 1A-52-35 ano -3G, and is regularly pu~ed (Smithour 
1991. 04-0222). SWMU No. 52-002(g). TA-52-95. Is a 3.000-gal. holding tank 
Installed in 1989 or 1990 to serve new transportable offices located west of T A-52
33. The tank is located to the southwest of TA·52-33 (Figure 3-10). 
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SWMU No, 52-003, waste Treatment Faci1i1Y: Building TA-52-2, the Waste 
Neutralization and Pumping Facility for liquid wastes from the UHTREX facility, has 
been designated as SWMU No. 52-OO3(a). The structure was located approximately 
200 ft north of TA-52-1, on the north side of Puye Road (Figure 3-10). The building 
consistedof two stories, abasement and a ground-Ievelfloor (LASl 1968. 04-0242). 
The basement foundation was approximately 10 ft below ground level. The entire 
facility was removed In 1989 during the UHTREX 0&0 Project (Salazar and Elder 
1991, 0623). The system was designed for caustic pretreatment of UHTREX wastes 
before they were piped to TA-50. The treatment facility included several tanks. Two 
5,OOO-ga1. concrete waste holding tanks were located on the north side of TA-52-2. 
These holding tanks were recessed into the ground at basement level (lASl1968. 
04-0242). Also, twotanks existed in the basement of TA-52-2. The size and purpose 
of one of these concrete tanks is unknown; the other tank was a mixing basin of less 
than SO-gal. capacity that was used to neutralize caustics. A 150-gal. tank on the first 
floor stored sodium hydroxide. Potential waste materials handled at TA-52-2 include 
radionuclides. acids, and other chemicals that are suspected to have been in the 
liquid wastes from the UHTREX reactor operations (LANl 1990, 0145). 

When the facility wasdecontaminated and removed in 1989, all tanks were removed 
and the structure was 'demolished and excavated. Soils beneath the structure 
foundation were excavated to solid tuff, and the area was backfilled, graded. and 
revegetated (Salazar and Elder 1991, 0623). Soil samples were collected to 
demonstrate that residual soil contamination guidelines for radionuclides were not 
exceeded (Salazar and Elder 1991, 0623). Whether these samples were analyzed 
for nonradiological contaminants is unknown. 

liquid wastes entered and were discharged from this facility through 3-in. cast-iron 
industrial waste lines (SWMU No. 52-003[b]).line 66 ran northwardand transported 
wastes from TA-52-1 to TA-52-2. Une 65 ran west along the canyon edge behind the 
north fence line of MOA-C and transported wastes from TA-52-2 to TA-50 (Ernelity 
et at 1975,0282; Salazar and Elder 1991, 0623) (Figure 3-10). The activity level of 
V/aSles ~rnvect throv~h the r~"Tlping stitioil ill 1969pncl "9':'0 wa;;10llnet!o be3.000 
dpmll for alpha emissions, 13,000 dpmII for beta emissions, and 207,000 dprnll for 
gamma emissions (Elder 1988,04-0059). Soils along the trace of the waste lines 
were sampled In 1988 by Group HSE-8 for radioactivity. Of 173 soil samples 
ccllectJd along \\'ast~ lines ~ and 66 between TA-52-1 '1M TA-SO, roOne showed 
dt;te:::tanld beta act;• •:y, ::n~ .,amt":l", activitie~' wei't;. ..I~low 3 pC,,'Q ('S2Iaz('..1 an:! :':Idpr 
1991, 0623). Twewe samples had alpha activitytilat exceeded ";e limit M by Group 
HSE-8of 25 pCilg. Ofthese, the maximumvalue was 126 pCilg andthe averagewas 
67 pCilg. None of these samples contained activity that exceeded the value of 267 
pCilg for residual soil radioactivity, as determined by site-specific RESRAO model
ing. Soil samples from the waste lines that were analyzed for metals In 1988 found 
that concentrations of several metals (Ba. Cr, Mg, Ni. V. and Zn) were greater than 
background levels for areas near TA-52-2. However, all metals except vanadilm 
were determined to be within background ranges for other nearby areas (Soholt 
1988, 04-0189). The waste lines were removed in the fall of 1989(Salazar and Elder 
1991, 0623). 

Envinefjring drawings for the instafla1ion of TA-52-2 indicato a short section of line 
(Une 66A) running northward from TA-52-2 to an outfall in Ten Site Canyon (LASl 
1968,04-0242). Exploratory excavation~ performed in 1989 during the removal of 
TA-52-2 did not reveal thepipe. Also, the sump in TA-S2-2 thatwas supposed to feed 
line 66A did not exist (Salazarand Elder 1991, 0623). Therefore. the canyon outfall 
and line 6SA were probably never install~. 
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SWMU No. 52-004. Inactive OuUall; SWMU No. 52-004 Is an Inactive outfall near 
the southeast comer of TA-52-11 , the Mechanical Assermly Building (Figure 3-10). 
The Safety Assessment Group, 0-6, reportedly used TA-52-11 for wind-tunnel 
experiments In which water was run over simulated fuel rods and discharged as 
noncootact cooling water to this outfall (DOE 1987, 0264). This inactive discharge 
point has NPDES Outfall No. 112EPA04A. The extent of contamination associated 
with the operations in the Mechanical Asseni)ly Building, if any, Is unknown. 
Radioactive measurements taken In the area of TA-52-11 during 1988 ER Program 
site reconnaissance did not exceed background levels (LANl1990, 0145). Mason 
and Hanger (the Laboratory seauty force) had a hammer mlillincinerator installed 
inthis building sometime in late 1970todestroyclassified doaJments and film (LANl 
1990,0145). The residue from the destroyed documents goes to dumpsters and is 
then transported to TA-54 (DOE 1987, 0264). The building no longer has any liquid 
effluent. 

0-52-001 and CCS2-002. Potential Release Sites; Potential soil contarrination may 
be associated with Substation TA-52-9. Oil stains were observed on the pad 
containing two transformers (Serial Nos. E-688470B and l-688470A). No active 
leaks were observed during an inspection on September 21, 1985 (LANl1990, 
0145). 

3.6.2.2 Summary of Potential Waste Material 

A summary of waste material that could have been generated at TA-52 Is as follows: 

•  Filters contaminated with 6000 and other 235U fission prod
ucts 

•  Uranium-235 (235U) and fission products 

•  POSSlbt3 SlJI\'t;lflt5 and vhemicai::; frc:lm tt.e UHTREX facility 

3.6.2.3 Past Waste Spill., Releases, and Incidents 

Nc wastu s;:.:11E. hc.;·.'e bverl repol1f.d at TA·S:'; tOIl'eve" Cllmospt-Ip,~tc r':I\.ases dio 
occur from the stack (TA-52-7) because of UHTREX operations in 1969 and 1970. 
Filtered helium coolant was discharged through the stack during periods when the 
reactor was shut down. In 1969, the fission products released had an average 
concentration of 4.7 x 10-10 ."Cilml and a total discharge of 130 Ci (Chelius 1970, 
04-00(1). In 1970, fiSSion products released had an average concentration of 4.9 x 
10-12 ."Cilml and a total discharge of 2.4 x 10-4 Ci (Voelz 1971,04-0194). 

3.6.2A Environmental Surveys and D&D Activities 

Although use of the UHTREX reactorwas discontinued In 1970and several portions 
of tt.a Uh'TREX tacility {e.g., the reactor vessel and hot cells in [TA-52-1], the 'liter 
pit [TA-52-14]. and exhaust stack [TA-52-7J) were known to be radioadiYely 
contaminated, funding to decommission the facility was not made available until 
manyyearslater(Koenig1988,04-0109).D&DoftheUHTREXfacilitywasproposed 
in the LASl Ten-Year Decontamination and Decommissioning Site Plan (lASl 
19n. 0649). This proposal pointed out that decontamination of the UHTREX 
Builaing. TA-52-1, would provide almost 10,000 ft2 of usable floor space for future 
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occupants. However. 0&0 of UHTREX was ranked amoderate priority-8 out of 17 
Laboratory facilities for which decommissioning was proposed (LASL 1977.0649). 
The moderate risk level was because radiation fields in accessible areas of the 
building were "manageable (10-20 mRlhr)" (LANL 1988. 0483). 

In September1988, a plan to cIecommission anddecontaminatethe UHTREXfacility 
was proposed (Koenig 1988. 04-(109). The plan included the removal of several 
outdoor structures that were associated with UHTREX operations. as well as 
reactor-related equipment that remained inside TA-52-1. Two of the outdoor 
structures. the filter pit (TA-52-14; SWMU No. 52-OO1[a)) and the emissions stack 
(TA-52-7). were known to be "'Contaminated beyond residual radioactivity guide
lines" (Koenig 1988. 04-0109) (Note: These guideline levels were not provided.) 
Removal of several structures not contaminated above these guideline levels-the 
Waste Neutralization and Pumping Facility (TA-52-2; SWMU No. 52-003). industrial 
waste lines 65 and 66 (SWMU No. 52-003[b)). and the Heat Dump Building and Pad 
(TA-52-15 and -16; SWMU Nos. 52-OO1[b and c])-was also proposed because 
these structures offered no beneficial use and presented operation. safety. and 
environment liabilities. 

By September 1989. the following outdoor structures had been removed (Shafer 
circa 1989. 04-0187): 

•  Waste Neutralization and Pumping Facility. TA-52-2 (SWMU 
No. 52-o03[aD 

•  Industrial waste lines 65 and 66 (SWMU No. 52-OO3[b]) 

•  Filter pit. TA-52-14 (SWMU No. 52-001[a]) 

•  Heat Dump Building. TA-52-15 (SWMU No. 52-OO1[b]) 

•  Heat Dump Pad. TA·5~-1& (SWMU No. 62-001(cjj 

Other structures removed included the exhaust stack (T A-52-7). two block sheds. 
and a concrete dock (TA-52-17). Areas in which excavation was required were 
b, :~;fll!ad u:itt, ::;011 ::r.:f pave1 wit~ £.cpt'1alt 'saiazar and F'jer 1!?91 , ut23}. 

0&0 activities inside TA-52-1 (SWMU No. 52-001[d]) Included the following (LANL 
1988.0483; Salazar and Elder 1991. 0623): 

• Removal of lead shielding bricks in rooms 104. 215. 216. 307. 
310. 401. and the heat dump 

•  Removal of loose contamination in rooms 310. 401. 402. and 
possibly others 

•  Removal of reactor support systems in rooms 101. 102, 103. 
105. 107.202. 214,215.303.304,305.and306 

•  Removal of asbestos insulation in rooms 216. 307. 310. the 
heat dump. and others 

•  Decommissioning of hot cell areas (rooms 104, 211. 212. and 
213) 
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..  Removal of reactor auxiliary systems in rooms 106, 216, 307, 
308, 401, 402, and 403 

..  Removal of reactor vessel and associated components (pri
mary cooling-loop pipes, heat exchanger, and recuperator) 
from Rooms 217, 309, and 310 

..  Certlication that residual contamination of walls, floors, and 
other accessible surfaces is less than guidelines 

According to Laboratory personnel, 0&0 of TA-52 was completed in October 1990. 
The only part that is still radioactively contaminated is the area in which the reactor 
was actually housed. This is a small area, 4 ft high, that personnel will not use 
(Hanson 1991, 04-0092). 

3.6.3 Regulatory ActlvUIes 

3.6.3.1 Permits 

No previous or existing permits are associated with TA-52. 

3.6.3.2 Interim Corrective Measures 

0&0 of UHTREX-associated equipment was acco~ished between 1988 and 
1990. No otherknown interim corrective measures have been undertaken at TA-52. 

3.7 Description of TA-SS. Plutonium Processing Facility 

3.7.1 Site location and PhySical Description 

TA-55 was establi~t-ed for the operation of a Plutonium Processino Facility in 1973. 
PrirKO~i:li ctJ3ratil)n~ cond:.J:ted a\ 1 A-55 in~lude tabricp.!ion 01 p!u,onium --:1et2: 
components, plutonium processing, aild basic research on TAU materials. TA-55 
also includes the location of former TA-42. The following subsections provide a 
detailed description of the site. 

3.7.1.1 Geographic Location and Local Area Description 

TA-55 is located on Pecos Drive north of Pajarlto Road at an approximate latitude 
and longitude of 35°51'50" N and 10s017'OT' W, respectively (USGS 1984.04
0239). The 21-acre site is located on a finger mesa between a branch of Mortandad 
Canyon on the north and Two Mile Canyon on the south. The surface of the mesa 
is relE!tively flat, sloping tClward th.l northl1t!st, aw2Y from the J6m2Z Mour.tains, wit... 
drainage into a small canyon that joins Mortandad Canyon. TA-55 is bounded on the 
south by the north wall of Two Mile Canyon. The elevation at TA-55 ranges from 
approximately 7.100 to 7,300 ft. The site lies within the boundaries of the Laboratory 
in Los Alamos (LANL 1990, 0145; ESG 1978, 0095). 
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3.7.1.2 PhySical Site Description 

Construction of TA-55, the Plutonium Processing Facility, was initiated in 1973 to 
replace theplutoniumpmcesslngoperations at TA·21. Today,TA-55 houses agroup 
of structures inside a security fence. The largest structure Is the Plutonium Building, 
TA-SS-4. Associated with TA-55-4 are several support and storage buildings 
including TA-55-1 , the Administration Building; TA-55-2, support offices; TA-55-3. 
the support building, which houses offices, shops, and ·cold" (nonradiological) 
laboratories (DOE 1987, 0264). Table 3-42 provides a complete listing of TA-SS 
structures. The locations of these structures are found on Figure 3-11. 

TA-55 

- ,---
f• , ___JI ----_.- May '1IIQ3 • 

Building Former building Fence Road Pipeline 
OI'structure or81NCtU18 

Figure 3-11. Locatfon. of structures and SWMUs at TA-$S. 
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TABLE 3:42 

DESCRIPTION OF STRUCTURES AT TA-55 

• TA-55-1 (PF-1), Administration building. 

• TA-55-Z (Pf.Z), Support office building. Contains offices, an analysis 
laboratory, and mechanical equipment rooms. Radioactive materials are 
handled only in the analysis laboratory (Room 124B). 

• TA-55-3  (PF-3), Support building. Contains change rooms, offices, 
Iaboralories for nonradiological research. darkrooms. a machine shop. 
and mechanical equipment rooms. SWMU No. 55-013(a) is In Room 186 
of this building. 

• TA-55-4 (PF ....), Plutonium Building. this Is the primary site for 
plutonium processing, fabrication. and research. SWMU Nos. 55-001, 55
oo2(a).55-004, 55-005. 55-Q06. 55-007, 55-008, 55-012, and 55-103(b) 
are located inside this building (see Figure 3-10). 

• TA-55-5 (PF-5), Warehouse. 

• TA-55-6 (PF-6), Utility Building. A oooling tower is associated with TA
55-6. Blowdown from the boilers goes to the sanitary sewer system. 

• TA-55-7 (Pf.7), calcium building. 

• TA-55-8 (PF-8), Generator building. 

• TA-5S-1 (PF.I), Guard station. 

• TA-5S-10 and -11, Pump houses. These structures are used for emer
gency fire response. 

• TA-55-1Z, -13, and -14, Water tanks. TA-55-12 and TA-55-14 are used 
as sources of tir6-f!~t",tii1g wAter. TA-55-13 provid9S potable water. 

• TA-5S-15, -16, and -17, Diesel tanks. TA-55-15 and TA-55-16 are 300
gal.-capacity steel tanks, installed in approximately 1978. used to store 
fuel for fire-protection system pumps (Martz 1986, 04-0152; Roy F. 
Westo'1 ''le, 1ge9, 046r». TA-5~-17 is a :;,OOO-gal.-:::apacity f:.tAei taflk, 
ins.tG.II8C" In QJ:spn,iX'liIzt&IY 1~8t, ""fee.: tv s!urtt fuel tal :lIe star • .:1t,y dj~S6: 
generator in TA-55-8. 

• TA-55-11,  canopy. A vehicle passageway for trucks carrying TRU 
materials into or out of TA-55-4. 

• TA-55-19, COmpressed gas trailer station. 

• TA-55-20 (PF-20), Covered passageway. 

• TA-5S-Z1, Utility tunnel. 

• TA-5S-ZZ (PF-ZZ), Vehicle monHoring station. 

• TA-5S-27, Flag pOle. 

• TA-5S-28 (PF-ZI), Nuclear materials building. 

• TA-55-41 (PF ....1), Nuclear materials storage building. Most of this 
structure is underground. 
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IABLEH2 

DESCRIPTION OF STRUCTURES AT TA-55 

• TA·55-1 (PFe1), Administration building. 

• TA·55-2 (PF-2), SUpport office building. Contains offices, an analysiS 
laboratory. and mechanical equipment rooms. Radioactive materials are 
handled only in the analysis laboratory (Room 124B). 

• TA-55-3 (PFeI),  Support building. Contains change rooms. offices, 
laboratories for nonradiological research. darkrooms. a machine shop, 
and mechanical equipment rooms. SWMU No. S5-013(a) is in Room 186 
of this building. 

• TA-55-4  (PF-4), Plutonium Building. This is the primary site for 
plutonium processing, fabrication, and research. SWMU Nos. SS-001, 55
002(a).55-004, 55-005, SS-Q06, SS-007, S5-008. SS-012. and 55-103(b) 
are located inside this building (see Figure 3-10). 

•  TA-55-S (pFeS), Warehouse. 

• TA·S5-6 (pF-6), utility Building. A cooling tower is associated with TA
SS-6. Blowdown from the boilers goes to the sanitary sewer system. 

• TA-55-7 (PF·7), Calcium building. 

• TA·55-8 (PF-8), Generator building. 

• TA-55-9 (PFe9), Guard station. 

• TA·55-10 and ·11, Pump houses. These struCbJres are used for emer
gency fire response. 

• TA-55-12, ·13, and ·14, Water tanks.  TA-SS-12 and TA-55-14 are used 
8') sour::as of fire-fig~j!"!g warer. TA-55-13 provid9~ pot:lDle water. 

•  TA-55-1S, ·16, and -17, Diesel tanks. TA-55-1S and TA-SS-16 are 300
gal.-capadty steel tanks, installed in approximately 1978, used to store 
fuel for fire-protection system pumps (Martz 1986. 04-0152; Roy F. 
Neston. Inc. 199r 0486). TA-:;S-17 is ~ 3,OIJO-,al-capadt.y steel tnnk, 
instaliE'o i:-. app"o)...:nQ\cl:/ 1988, useJ to .,;)tore tll;. tor ~-. ~ stan1~y jip.s€.! 
generator in TA-SS-8. 

• TA-55-18, canopy.  A vehicle passageway for trucks carrying TAU 
materials into or out of TA-55-4. 

• TA-55-19, Comp ....sed gas trailer station. 

• TA-55-20 (PF-20), COvered passageway. 

• TA-55-21, utility tunnel. 

• TA·S5-22 (PF·22), Vehicle monitoring station. 

• TA·55-27, Flaa pole. 

• TA·55-28 (PF-28), Nuclear materials building. 

•  TA-55-41 (Pf-41), Nuclear materialS storage bulldlng. Most of this 
structure is underground. 
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3.7.1.3 OWnership Profile and Land Uses 

TA-SS is located on DOE property and is the site of plutonium metal components 
fabrication and plutonium processing. Including scrap recovery and purification to 
pure metal, and research In plutonium metallurgy. Although the facility was originally 
designed only as a research and development faCility. it has been needed in recent 
years for backup production of purified plutonium to supplement the Rocky Flats 
Plant (DOE 1988.0614). 

3.7.2 Historical OVerview 

The Plutonium Processing Facility at TA-SS was constructed inthe 1970s to provide 
more advanced equipment and a safer working environment than was possible at 
TA-21. The site was first occupied in 1977, and by January 1978 operations at TA
SS had replaced the plutonium processing facilities at TA·21 (Roy F. Weston, Inc. 
1989.0486). The following is an overview of activities and a description of SWMUs 
at TA-55. 

3.7.2.1 Waste Management Activities 

The following activities are conducted at TA-SS: preparation of ultra-pure plutonium 
metal, alloys, and compounds: large-scale preparation of certain specific alloys; 
metal machining and fabrication to form these materials into specific shapes; 
determination of high-temperature thermodynamic and physical properties of pluto
nium; reclamation of plutonium scrap; production of 238Pu heat sources; fabrication 
of plutonium-uranium fuels for breeder reactors; and research and development of 
isotope separation programs (Roy F. Weston, Inc. 1989, 0486). 

Plutoniu'TI ;na::-.ining and recovery operations are performed i:i seAled g:OVGbo~es 
under inert or dry atmospheric conditions and under negative pressure so that in the 
event a leak developed, air would flow from the room Into the glovebox. In this way, 
contamination would remain inside the glove box and would not be spread into the 
room (Fo)(x personr-I co:nrnunir.ation In Roberson 1991, 04-02~1). Eyhal'st from 
Vttntilati...ns of glgve:JOx~:-: alld f2C:Hly roans is j.li.£l,ed thmL!gh !'Ja~ks of HFilA. W'!e:-c; 
and continuously monitored before t»ing discharged to the atmosphere (DOE 1987, 
0264). 

Liquid wastes generated at T A-SS are primarily from two sources: the plutonium 
scrap recoverylpurification operations and the sanitary waste wywterns. Significant 
amounts of liquid wastes are generated from glovebox cooling water. Liquids from 
the recoverylpurification operations are distilled in an evaporator to reduce volume 
and as part of the extraction process for recoverable plutonium. The distillate is piped 
to the liquid waste treatment system at TA-50 for processing. Sanitary wastes. which 
may contain small amounts of radio nuclides from the showers at T A-55-4, are piped 
to the lagoons at TA-35 (DOE 1987, 0264). 

Evaporator bottoms, spent analytical solutions, acidic aqueous waste, salts, a'ld 
solid particulates generated at TA-55 from recovery processes and other research 
and development activities are mixed with cement in SS-gal. drums and transported 
to TA-54 for storage. Miscellaneous solid wastes (e.g .• KimwipeS®, gloves, etc.) 
discarded from the Plutonium Processing Facility are segregated b~ radionuclide 
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content before storageor disposal at TA-54. Office trash is sent to the county landfill 
(oOR 1987, 0264). 

Twenty SWMUs have been identified at TA-55. These SWMUs are listed in Table 
3-43. Locations of the SWMUs are shown on Figure 3-11. None of these SWMUs 
were listed in the HSWA Module VIII (EPA 1990, 0306). 

One AOC, C-55-oo1. has also been designated at TA-55, but this AOC is the same 
site at SWMU No. 55-010. 

TABLEH3 

TA-55 SWMU8 

SWMU No. Description 

55-001 

55-002(a-c) 

55-003 

55-004 

55"()05 

55-006 

55-007 

55-008 

55-ilLS 

55-010 

55-011 (a-e} 

55-012 

55-013(a-b) 

Cementing Process 

Radioactive Waste Container Storage Areas 

Containment Area 

Evaporator 

Filtration Unit 

Glass Breaker 

Thermal Treatmrnt Unhs 

Sumps and Tanks 

Monit')rlng Sump 

Solvent Spill 

Drains anet Outfalls 

11l3Ctiv~ Hoz~rd;.us·w\'a'5te eu.,taintJ," Gtora..3 J\rt:.a 

Hazardous Waste Container Storage Areas 

$WMU No, 55-001. Cementing Process: The cementing process. SWMU No. 55
001, is perlormed inside a series of negative-pressure gloveboxes in Room 401 in 
the southwest comer of the Plutonium Building (TA-55-4) (Figure 3-11). The 
cementing process is a RCRA interim status treatment for mixed waste. Various 
types of TRU and TRU-mixed waste generated from plutonium recovery processes 
are immobiiized using cement in lead-shielded drums. Liquid wastes which are 
.:emen~ecI cons;~t of TnU material co~ainir.g ar.lc1:C waS!es from plL.10nklm recov
ery, organic liquids, and other liquids (LANL 1990, 0145). Bagged solid wastes 
placed in the cement slurry include hydroxide cake, nonrecoverlble incirJerator ash, 
plastic, acidic filtrate salts, pyrochemlcal salts, and other TRU-containlng particulate 
solids (LANL 1990, 0145). Oils contaminated with TRU material are plaCed in 
cement with an emulsifier (LANL 1990, 0145). The solid salt wastes that precipitate 
from the evaporation process typically contain about 1 g of 239pu per kg of solid 
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waste, which would contain about 0.07 CI radioactivity if the plutonium was high
grade (Foxx personal communication In Roberson 1991, 04-0211). To Iowerthe 
aciditYof the waste mixtures, caustics are addedduring the cementing process. Most 
cemented mixtures have a pH of approximately 4.0 (Foxx personal communication 
in Roberson 1991, 04-0211). Cement is added to the drums through a hopper that 
feeds from a cement silo (TA-55-53) located near the southwest comer of the 
building. The drummed cement-mixed waste paste is then transported to TA-54 for 
storage pending permanent emplacement in the Waste Isolation Pilot Project 
(WIPP) (LANL 1990, 0145). 

The gloveboxes in which the cementing process is conducted are designed to 
contain spills. No releases of contaminants from the cementing process have been 
documented (Foxx personal communication in Roberson 1991. 04-0211). 

SWMU Nos. 55-002(a-c). Radjoactive Waste Container Storage Areas: TA-55-4, 
the Plutonium Building, contains several areas in which radioactively contaminated 
waste is stored (SWMU No. 55-o02[aD. Vacuum-pump waste oil is stored in SS-gal. 
drums at a designated satellite storage area in Room 425. The waste oil may be 
mixed with vermiculite and contains less than 100 nClIg per gram of TRU or may 
consist entirely of oil contaminated With various radionuclides. A glovebox in Room 
124 contains fuel pellets that may be recycled, and a pellet grinder contaminated with 
235U and 239Pu from a special uranium oxide development project conducted at the 
Hanford FacilitY in 1988. Neither the pellets nor the pellet grinder are considered 
waste but are placed in the glovebox for safe storage (Foxx personal communication 
in Roberson 1991,04-0211). Low-level waste is stored inthe basement (B38) before 
Multiple Energy Gamma Assay Spectrometer (MEGAS) surveying. If the waste has 
a radioactivity count greater than 5 mRlhr, it is sent to Room 432 for repackaging. 

Waste with a count less than 5 mRlhr is packaged in cardboard boxes and placed 
in dempster dumpsters (SWMU No. 55-002[b]) located northeast of the Plutonium 
Building and adjacent to TA-SS-8 and TA-55-18. The waste in B38, Room 432, and 
f;'l !he c:tem;lste~ dumps~erF consis?s tlrirn3rily of rags, plastic. pape:", glassware, 
packaging material, and metal scraps contaminated with various radionuclides 
(LANL 1990, 0145). B38 is part of an area that is RCRA interim status storage for 
TAU mixed waste. The dumpsters are used stricIly for packaged, low-level, radio
3ctively contaminlited 'lolid waste. No liquids or mixed wastes rnterthf\ dumpsters. 
Ht-oleasec "l~ r~dio:-.uc!ides cr hazardous wastE'~ fr:-.m the dUmpStHS he:. 'e not been 
documented (Foxx personal communication in Roberson 1991, 04-(211). 

The corridor in the basement also contains several areas designated for terJ1X)rary 
storageof radioactively contaminated waste. and areas that are RCRAinterim status 
storage areas for mixed waste. Waste is typicaHy contained in lead-shielded drums 
orcardboard boxes. These areas are marked off with pylons and chains or tape. Two 
of the areas contain 55-gal. drums of low-level mixed liquid waste. Another area was 
used for storage of cardboard boxes containing low-level contaminated trash. Yet 
another area was provided for temporary storage of oversized contaminated solid 
wastes, such as pipes and equipment. Releases of radionuclides or chemicals from 
these storage areas are unknown. Although the storage drums are lead-shielded, 
the areas are no1 tOnielded, and might presem 2 racJioactivit;t ha~erd. Radioactivity 
at these areas is monitored. These materials are all staged and awaiting transport 
to TA-54 (Foxx personal communication in Roberson 1991, 04·0211). 

An outdoor waste container storage area (asphalt pad) is located on the west side 
of TA-55-4 (Figure 3-11). This area was not identHied as a SWMU in the SWMU 
report, but it is an area in which radioactive and mixed wastes are managed. It is a 
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Intennstatus storage areafor mixedwaste. RCRA InterimThisareais currently under 
consideration for inclusion on the SWMU list and is referred to as SWMU No. 55· 
002(c) In this report. The site Is used for te"1JOrary storage of wooden crates that 
contain low-level and TRU waste awaiting transport by truck to TA·54. Plastic 
vessels containing unidentified liquid wastes are also stored here. Releases of 
contaminants at this site have not been documented but the potential for releases 
exists. 

SWMU No. 55-003. Comainment Area: SWMU No. 55-003 (structure TA-55-127) 
is the nitric acid tank and the surrounding secondary containment area located on 
the south side of the Plutonium Building (Rgure 3-11). The aboveground tank holds 
6,100 gal. of hlgh-quality nitric acid that is used for several dissolution processes in 
TA-55--4;the acid Is aproduct. not waste (Foxxpersonalcoml1lJnication in Roberson 
1991. 04-0211). The containment area almost comptetely encloses the tank (except 
for the top) and could easily hold the entire contents of the tank. The containment 
structure consists of 1 G-in.-thlck concrete floor and walls that extend approximately 
3.5 It aboveground. and glass windows that extend approximately another 4.5 ft 

, upward. The structure Is provided with a vacuum pump for removal of rainwater. 

Spills have not occurred since the containment benn was constructed; however, a 
nitric acid spill occurred from this tank before the benn was bull. Approximately 500 
liters (132 gat) of HN0:3 was spilled onto the asphalt and was contained by the 
parking lot curb. The acid did not reach the stonn sewer and was not released to 
surrounding soils (Foxx personal coml1lJnication in Roberson 1991. 04-0211). 

SWMUNo. 55-004. Evaporator: Thethermosyphon evaporator. SWMU No. 55-004. 
Is located adjacent to the cementing process in Room 401 in the Plutonium Building 
(TA-55-4) (Figure 3-11). The evaporator system Is a part of a recovery process for 
plutonium dissolved off scrap or from impure oxides. The evaporation process 
reduces the volume of liquid wasteby removing water. Radionuclides, heavy metals. 
and other solutes are concentrated in the "bottoms- that precipitate during the 
process. Liquid wast3s are Clrcu'irt&d 2!':d d:stillp.d In tM {"I3PC'ratcr in Go(}-!o 70(\
liter batches. The liquid distillate, which Is composed primarily of acidic aqueous 
solution and small quantities of plutonium and other heavy metals such as uranium, 
lead. iron, chromium. and nickel, Is sampled for 239Pu and 241Am content. H 
J}llJwnium or americium enntent Is greater than a cert3in !eveI, the liquid Is recircu
Ic:tedthrcugh \he ev ,-po. ator.If t'lt' r...u!onucIiJe ~.ontent ~x:eed~; the discard iim!! t 1E; 

distillate goes to a filtration unit (SWMU No. 55-005) for additiona! recovery. The 
prfICipitate. which consists of NaN0:3 and other nitrate salts. typically contains more 
than 100 nCilg TRU content. These salts go to cooling trays and then are passed 
through the filtration process, In which all recoverable plutonium is extracted. After 
recovery. the salt precipitate Is stored inthe filtrationglovebox. This salt Is potentially 
mixed waste; ttlls the glovebox Is a RCRA interim status storage area for mixed 
waste. 

The evaporator Is part of a closed-loop process and does not release contaminants 
to the environment. Should contamination of the cooling water ocnJr. the water 
would be distilled in the evaporator (LANL 1990.0145). Releases of radionuclides 
or Il8Zarcbus ohemicals f!'om t!le evaporator "ave I'lOt bt!en dO.'~Jr.l&nted. 

SWMU NQ. 55-~. FiHratjog UnO: SWMU No. 55-005 is a closed-loop flltratLon 
systemclosely associatedwith. and adjacentto, the evaporator (SWMUNo. 55-004) 
and the cementing process (SWMU No. 55-001) in Room 401 of the Plutonium 
Building (T A-55-4) (Figure 3-11). The fiitrationunit removes radionuclides from TRU
contaminated acidic liquids and precipitates from the evaporator (SWMU No. 55
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004). After filtration, liquids with plutonium and americium content belowthe discard 
limit go to TA·50 for treatment. The solids removed during filtration are subjected to 
a plutonium recovery process. Solids are fixed in cement in the adjacent cement 
processing area (SWMU No. 55-001) when TRU content less than acenain level is 
achiev~d, and from there are tClkcn!c TA-54 for d!sPOsal {I..ANL 1990,0145). 

Like the evaporator and cement process, the filtration unit operates in a sealed, 
negative-pressure glovebox designed to contain spills. Releases of radionuclides or 
hazardous chemical! from the filtration unit to the environment have not been 
d....;umE :-'!ed (Foxx iJe:-~o.,al cOT.munication in R::berson 1991, 04-02~', i 

SWMU No. 55-006. Glass Breaker: The glassbreakerlocated in aglovebox in Room 
133 of the Plutonium Building (TA-55-4) is SWMU No. 55-006. The glass breaker is 
intended to break glassware that may have been contaminated with mixed waste. 
The glass breaker had not beenused as of January 1991, pending stanup of a new 
conveyer system and new assay capabilities (Kaal 1991, 04-0105). The glass 
breakerdoes not release radionuclides or hazardous chemicals to the environment. 

SWMU No. 55-007. Thermal treatment Units: Two thermal treatment units (SWMU 
No. 55-007) are located in Room 420 of the Plutonium Building (TA-55-4) (Figure 3
11). The units were formerly used to incinerate small quantities of rags, with 
potentially re:overable radionuclides. to ash. After that, 3 deferent technology was 
developed in which the waste was treated with heat, in the presence of argon gas. 
to reduce the waste to ash without flame (FoD personal communication in Roberson 
1991 t 04-0211). Two types of thennal treatment were used: one for nitrocellulose 
rags and one for plasticized rags. After thermal treatment, the ashes were sent 
through a leaching system to recover radionuclides if the TRU content was high or 
sent to the cement plant if the TRU content was low. The gases released from the 
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units were passed through a liquid (NaOH) saubbing solution to remove radionu
elides before passing into the glovebox ventilation system, which is equipped with 
HEPA filters (FoD personal communication in Roberson 1991, 04-0211). The 
scrubber solution was sent to TA-50 for treatment (LANL 1990, 0145). 

SWMU No, 55-008, Surrps and Tanks: SWMU No. 55-008 includes the sumps, 
tanks, and pumps located in the basement of the Plutonium Building (TA-55-4). Six 
3-ftby3-ftby3-ft-deepsumpslpulf1)S receive spills andthe mopwater in the building; 
four 8";n.-diameter by 4-ft-long condensate tank pumps receive condensate from 
cooling coils; and eight 8-in.-diameter by 4-ft-long bIowdown tanks receive conden
sate from cooling coils. The liquids discharged to these units have in the past 
contained small amounts of mixed waste constituents (LANL 1990, 0145; FOD 
personal communication in Roberson 1991, 04-0211). All of these units are con
nected by direct pipeline to the Liquid Waste Treatment Facility at TA-50. and do not 
release wastewater to the environment. The sumps may beelightly contaminated 
from radionuclides that previously enteredthe sump system. Whethercontaminants 
have entered the environment directly from these units is unknown. 

SWMU No, 55-009, Surrp: A monitoring sump (TA-55-71) located outside nearthe 
TA-SS security fence northeastof the Utility Building (TA-55-6) is SWMU No. 55-009 
(Agure 3-11). The sump was used to monitor sanitarywaste liquids produced at TA
SS for radionuclides before discharge to the TA-35 sewage treatment lagoons. 
Significant levels of radionuclides were never detected, but the waste liquids may 
have contained small quantities of cherricals and solvents. The concrete pit 
measures about 7 ft by 7 ft by 5 ft 5 in. deep and is connected to the Plutonium 
Building by a 6";n. vitrified clay pipe approximately 250 ft long. The sump is 
connected to the TA-35 sewage treatment lagoons by approximately 4,000 ft of 8

. in.-diameter vitrified clay pipe. Because radionuclides were never detected by the 
monitoring sump during several years of use, the sump is no longer used and has 
been abandoned in place (FoD personal communication in Roberson 1991, 04
0211). 

SWMUNo,55-010 StllyemSpill: Asolventsplll,SWMUNo.55-010,wasdiscovered 
at the southwest side of the Plutonium Building (TA-55-4), immediately beneath the 
cement silo (TA-55-53) that servesthe cement process (SWMU No. 55-001) (Figure 
3- ~ '!) Durinp d ill:ngft'rt'1e :,.sta'iaiit'n OHM cement sI~o in 1SE4, co"e sampleswere 
,Cb("n ne;.;t tt. hOU.TI4J', c;.prCJx;rna~61) C to l t. fron, ~he ba..:oement wall. A ,(.!YSI;'. of 
the core samples showed a large quantity of methyl ethyl ktttone (MEK), along with 
toluene and methyl isobutyl ketone (MIBK) in smaller quantities, at a depth of 18-ft
below present grade (Foxx personal communication in Roberson 1991, 04-0211). 
The Health and Environmental Chemistry Group, EM-9, analyzed some samples 
from the borings and found the samples to contain plasite paint, an organic solvent
based epoxypaint (LANL 1990, 0145). Thecontaminationwas deterrrined to bethe 
result of an accidental spill by the painting contractors during construction of the 
Plutonium Building (Schmidt 1984, 04-0182). The contaminated soil was covered 
with additional clean soil and asphalt in 1978 (Roy F. Weston, Inc. 1989,0486). 

SWMU Nos, 55-011 la-e) Prains and QuUa"s; The storm drainage system for TA
GS =nsib~sof ca!cheasins equ~edwith stonndrains!hatdischRrge to outfall::.. ThE' 
catch basins, storm drains, and outfalls that serve TA-55 are listed in Table 3-44. 
Their locations are shown in Figure 3-11. 

The storm drains manage storm water collected from TA-55-4 and may contain very 
low levels of TRU radionuclides, solvents, ormetalsthat may have settled onthe T A-
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TABLEHf 

TA-55 OUTFALLS 

SWllUNo. Structure No. W••rSourot 

55-011 (a) 
55-011(b) 
55-011(C) 
55-011(d) 
55-011 (e) 

TA-55-79 
TA-5S-82 
TA-55-83 
TA-55-78 
TA-55-81 

HW aide of TA-55-4 
HE aide ofT.A-55-4 
HE aide of TA-55-4 
SWaIde ofTA-55-4 
HE IIide ofTA-55-4 

Mort.wKtad canyon  
Mot1andad canyon 
Mot1andad canyon  
Two Mile canyon  

Mot1andad CMyon  

55 facility roof or parking area from air emissions. Contaminants may be concen
trated in the catch basins or at the outfall discharge points (LANL 1990, 0145). 

SWMU No. SS"()12. Inactive Hazardous waste Comajner Storage Area: A bottle of 
waste acid containing heavy metals, SWMU No. 55-012, was stored on a shen in 
Room 503 in the Plutonium Building. The jar contained about 100 mI of waste nitric 
acid containing nonradioactive heavy metals generated during reagent preparation 
for plutonium analysis. The storage site was inactive in January 1990 (LANL 1990, 
0145). The Jar had been disposed of before a November 1990 ER Program site visit. 

SWMU Nos. SS.013(a-Q\. Hazardous Waste Container Storage Areas; SWMU No. 
55-013 includes two active hazardous waste storage areas atTA-55 (FIgUre 3-11). 
The fume hood (SWMU No. 55-o13[a]) in Room 186 inthe northeast quadrant of TA· 
55-3 is a satellite facility used to store acetone, trichlorethylene, tetrahydrofuran, 
pyridine, toluene, ethanol, Freon-113, diethyl ether, pentane, dichloromethane, 
solvent-contaminated . hydrolysis products of alkali, diatomaceous earth (cellte), 
metals, hydrides, and molecular sieves. In Room 208 of TA-55-4, hood XB-206 
(SWMU No. 55-013[b)), in the southeast corner ofthe room, is a satellite facility and 
stores tetrahydrofuran, pyridine, and dimethoxyethane (ethylene, hexane, glycol, 
:!i:nethyl ether). Coth ~toragt' iooms c:re Nc;uls1y Insp£cto~ (LA"!llWC 0145). No 
releases to the environment from these areas havebeen documented, except forthe 
fiitered air emiSSions from the hoods. 

3.7.2.2 Summary of Potential Waste Materials 

Available information suggests that waste materials potentially handled at TA-55 
include the following: 

•  Plutonium-238, -239, -240, -242 (238Pu,239Pu, 240pu, 242Pu) 

•  Organic chemicals (i.e., acetone, trichloroethylene, pyridine, 
ethanol, Freon-113, diethyl ether, pentane, dibromomethane, 
t6t:chydro!uran, dimct~x1'el!la:ne, MEK, MIBK, tC'luene} 

•  Fission products (e.g., 137Cs, 1291, 9OSr) 

•  Heavy metals (i.e., lead, iron, chromium, nickel) 

•  Americium-241 (241 Am) 
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•  Uranium-235 (235U) 

•  Acidic aqueous solutions 

•  Vacuum-pump waste oils 

•  Miscellaneous contaminated solkl wastes (i.e., rags, plastic, 
paper, glassware, packaging material, and metal scraps) 

3.7.2.3 Past Waste Spills, Releases, and Incidents 

Because this Is a relatively new site at the Laboratory, modem facilities and better 
documentation have resuned In fewer contamination incidents than have occurred 
at okler T As (Roy F. Weston, Inc. 1989, 0486). Potential spills, releases, and 
incidents at TA-55 that have been documented in Laboratory memoranda are 
discussed in the following text. 

. In October 1984. MEK. toluene, and MIBK were detected at approximately 18-ft· 
below present grade In core samples collected during driUingconducted 6 to 8 ft from 
the basement waD on the southwest side of T A-55-4. This spill has been designated 
asSWMU No. 35-010 (LANL 1990,0145).Aninvestigationconcludedthatapainting 
contractor contaminated the area in 1976. The contaminated soU was covered with 
asphalt In 1978 (Schmidt 1984, 04-0182). Releases of radionuclides to the atmo
sphere for the years 1978 through 1988 are summarized in Table 3-45. 

16BLEHS 

ATMOSPHERIC RELEASES OF RADiONUCUDES 
e=RCM TA·55, 1mTHFIOUGH 1888 

Vear 238,231Pu 3H (eI) Re.....nce 
(f1CI) 

.......--.

1_88 1:i31 3~4 ,ESG 1 f.,,8~. 0308) 

1987 0,2ll 85.4 (ESG 1988, 0408) 

1986 0,2ll (Purtymun and Maes 1985. 0203) 

1985 1.1· (8ac:ker 1984. 0027) 

1984 UJIl 152 (Becker 1985, 0029) 

1983 1.1· 44 (Purtymun at al 1982, 0210) 

1982 2.6 19 (ESG 1983. 0621) 

1981 0.1 (ESG 1982, 0620) 

1980 0.3 (ESG 1981, 0424) 

1979 0.1 (ESG 1980, 040G) 

1978 0.4 (Hakonson 1979, 0119) 

.TotaIlncludes 2~ tor 1983-1988. 
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3.7.2.4 Environmental Surveys and D&D Activities 

As part of the preoperational environmental survey for the new Plutonium Process
ing Facility at TA-55, soil and sediment samples from natural drainages were 
collected before processing of plutonium at the plant began. Eight soil samples and 
nine sediment samples (four interior drains, five exterior drains) were collected by 
taking five plugs using standard environmental samplers (7.6 an diameter, 4.5 cm 
length). All but one of the samples analyzed for plutonium were within the range of 
naturally expected background or worldwide fallout. One soil sample taken from 
location 6 just west of the T A-42 fence contained a higher concentration of 238Pu and 
239Pu (16 pCifg) compared to the other samples. This plutonium was attributed to 
incineration or decontamination activities at TA-42 (ESG 1978,0095). 

In August 1984, during the Laboratory Radioactive Liquid Waste Lines Removal 
Project, a 40ft section of Line 43 was left in place at Station 2+80 south of TA-55, at 
a depth of 4 ft. Line 43 was an 8-in. cast-iron pipe encased in concrete that ran to T A
50 along Pajarlto Road on the south side of TA-55. The abandoned section was 
under gas and water mains. A decision was made that removing the section would 
jeopardize the integrity of the water main. The section of Line 43 left in place was 
decontaminated and the ends were sealed with concrete. Before decontamination, 
alpha surveys detected contamination levels up to 40,000 dpm/1oo cm2 by SWipe. 
After decontamination, levels were reduced to 4,000 dpml100 cm2, as indicated by 
direct measurement, and no detectable contamination by swipe (Cox 1984. 04
0046). In April 1985, approximately 55 ft of Line 43 was removed. bringing the total 
of Une43 removed to that date to 1.762ft. Upto 120.000dpml1 OOcm2 wasdetected 
inside the pipe (Cox 1985. 04-0054). 

During 1984 to 1985, a preoperational survey was conducted in outfall areas at T A
SS (Roy F. Weston, Inc. 1989. 0486). Composite soil samples were collected for each 
outfall and analyzed for PCBs, some organics, metals, and radioactive contami
nams. Nont.' o! thase co"s:itu .. nt~ were cetocte~ in ti'lll outfo!J:l around TA f:5 (Roy 
F. Weston, Inc. 1989. 0486). 

nle 1987 Laboratory Environmental Surveillance Report noted that the 239Pu and 
240pu COllCerltrations o! C'.2 JlCi at two static,'1S naar T A-55 were great,?f than 
bacl(.gmun.l (ESG 13b&. 04(;3). Ar.:lLl~1 .:1er:-rdlcmine~cent aO&:.TI'3ter mei'.su;-J

ments for TA-55 in 1937 were 106 mrem for the iJlUtonium Facility South. 117 mrem 
for the Plutonium F acUity West, and 188 mremfor the Plutonium Facility North (ESG 
1988,0408). 

3.7.3 Regulatory Activities 

3.7.3.1 Pennlts 

In January 1991, the Laboratory submitted a RCRA Part A permit application for 
:"nMea v/aste: w:'ich iooluded a ~ :mber of mixod waste tro&tment and stC'r&~e units 
at TA-55. These units qualify for interim status under section 3005(e) of RCRA and 
must beoperated in compliance with interim status standards until a permit is issued. 
The following storage areas at TA·55 are interim status mixed waste storage areas: 
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SWMUNo. 
55-004  Container storage area for evaporator salt precipitate 

(glovebox) 
Container storage area in basement vault 
3 container storage areas for TRU mixed waste in base 
ment 
Container storage area for low-level mixed waste in base 
ment 
Container storage for oversized mixed waste in basement 

SS-002(c) (proposed) Outside container storage pad 
55-004. SS-001 13 storage tanks for evaporator buttons solution 

The following unHs are interim status mixed waste treatment processes at TA-55: 

SWMUNo. 
55-001 Cementing process 

Oxygen sparging furnace for pyrophoric salts 

As indicated. only a few of these treatment and storage unHs have been identified 
asSWMUs. 

3.7.3.2 Imerlm CorrectlYe Measures 

The 1988 Inventory of Federal Hazardous Waste Activities forms co.,.,.eted for TA
SS indicate that CERCLA PAISI corrective actions were completed in October 1987 
as part of the CEARP Investigation (LANL 1988. 04-(125). No additional documen
tation on corrective actions has been located. 

3.8 Description of TA-63, Satellite Service Area 

3.8.1 Site Location and Physical Description 

TA-63. wt,ich houses a laboratory engi"lge~gsection office and seveAIsUpr:M)rti!1g 
vfflcc tia.llal~. '\'Vab cc£atf~. from th(. Wf..tteril portIOn 0, 'I A·f.2 woe., the Lao:m:.tc:..r'!' 
redefined the TA boundaries In 1989. The following subsections provide a detailed 
description of the site. 

3.8.1.1 Geographic Location and Local A .... Description 

TA~63 is located on the north side of Puye Road, approximately 250 ft east of the 
intersection of Pajarito and Puye roads. The site is situated south ofTA-35 on Mesita 
del Buey at an approximate latitude and longitude of 35°51"35-N and 106°17"35"W. 
respectively (USGS 1984.04-0239). The elevation at TA-63 is about 7,220 ft. The 
site is bounded on the north by Ten Site Canyon (a tributary of Mortandad Canyon) 
ar.a on the south by Pajant\l ::anyOn. TA-63 lies withi" !he b:)llndaric.ls of the 
Laboratory in Los Alamos County. 
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3.8.1.2 Physical Site Description 

TA-63 was established In 1989during the Laboratory's redefinition of T As areas. TA
63 is currently used as a satellite service and maintenance area for the Field 
Operations Group (ENG-5), and Johnson Controls Wortd Services Inc. (JCI), the 
Laboratory's maintenance contractor. The site presently contains nine structures 
and two active septic systems. Table 3-46 contains a description of structures at TA
63, and Figure 3-12 shows the approximate location of these structures. . 

. TABLEH6 

DESCRIPTION OF STRUCTURES AT TA-83 

• TA-63-1, Offices and crafts shops. This building is a single-story 
structure that houses offices, an electronics shop, and a machine shop. 
Fonnerly deSignated as TA-0-155. 

• TA-63-2, Crafts shop and office. TA-63-2 is a trailer being used as 
the electrical shop and an office. 

.•  TA-63-3, Crafts shop and office. A single-story concrete-block 
structure that houses carpentry. welding, plumbing and paint shops, 
and two offices. 

• TA-63-4, Offices. A modular building used for offices. 

• TA-63-5, Offices. This is a trailer divided into three offices. 

• TA-63-0, Cfflces. This is a trailer divided into throe offices. 

• TA-63-8 and 10, Storage sheds. Frame and plywood storage sheds 
for equipment and materials. 

• TA-!:3-11 , Sto.age. Met:!' storage s' £j f(' eqL'iplTlt:r.. 1nd rolateri2is. 

• TA-63-12, Septic system. Consists of a 1.000-ga1. septic tank and the 
associated seepage pit. This system is SWMU No. 63-001 (a) and is 
also designated SWMU No. 52-o02(e). The tank was former1y 
designated TA-52-49. and the seepage pit was designated TA-52-SO. 
The system receives sanitary waste water from TA-63-3 and TA-63-4. 

• TA-63-14,  Septic system. Consists of 920-ga1. septic tank and 
associated seepage pit. Designated SWMU No. 63-001 (b). The tank 
had fonner structure number ULR-154. and the seepage pit had 
number ULR-462. Receives sanitary waste water from offices and 
crafts shops in TA-63-1. May have received potentially hazardous 
Yastes: from the maintenance shop that fonno~J occupieC T-'-63-1. 
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3.8.1.3 OWnership Profile and Land Uses 

DOE owns the TA-53 property, and Group ENG-5 and JCI currently use the facility 
for satellite service and maintenance operations. 

3.8.2 Historical OVerview 

The area now designated as TA-63 has undergone several technical area  
redesignations. In the 1950s,the area was part of TA-4 (LASL 1955.0243). The area  

. wasthenpartofTA-oforsometimeinthe 1960sand1970s.lnthe mid-1970s, Group  
ENG-5 had a maintenance shop on the site in building TA-o-155 (now TA-63-1).ln  
1983 nine structures on the site had TA-O building designations (LANL 1983,04
0244). The site has also been defined as a portion of TA-52. The dates of the  
redesignations from TA-4 to TA-O and fromTA-oto TA-52 are unknown. Thewestem  
portion of TA-52was redesignated TA-53 in 1989 (LANL 1990,0145). 

3.8.2.1 Waste Management Activities 

Throughout Its history. the area has been occupied by only office trailers. storage 
sheds. and maintenance shops (LANL 1991, 04-0262). Two septic tanks (both still 
active) have served the occupants of these structures. These septic systems 
currently receive only sanitary waste. Laboratories have not occupied the site, and 
radioactive materials have not been managed. Hazardous substances used in the 
shops are believed to be limited to paints, solvents, oily rags. and batteries. These 
wastes are taken to a satellite storage area within a fenced area east of the TA-63 
parking area for temporary storage (Figure 3-12). From there. the wastes are taken 
to Disposal Area LatTA-54 for burial (LANL 1991, 04-0133). 

$WMU No 63-001. Septic SVglams; T'..'ICI active 'Septic sys,am3 are !.sted as 
SWMUs at TA-63. The locations of these systems are shown in Figure 3-12. SWMU 
No. 63-001 (a) is a 1000-ga1. septic tank (TA-63-12) and its associated seepage pit 
and drain line. The seepage pit is 4 ft in diamEtter and 50 ft deep (Smithour 1992, 04
02~'3:. The '~~'st~m ! grver ar-p~ox!f"1~'elv 20 to ~o ;>enp'e {LANl 1~90, £,,1i'5). " is 
belif-vea tnat this s}ste;n Derves OOi,I"..t11l{;P TA-~'3-3, -4, -5, anJ·S lne tnuk anc 
seepage pit In this system were formerly designated as TA-52-49 and TA-52-50. 
respectively. In the 1988 SWMU report, this system was listed as SWMU Nos. 52
002(f and g) (Intematinal Technology Corporation 1988. 0329). The system was 
listed on the HSWA Module VIII as SWMU No. 52-oo2{f and g) (EPA 1990,0306). 
In the 1990 SWMU report. the designation for this SWMU was changed to SWMU 
No. 63-001 (a) (LANL 1990, 0145). Note that this system is also listed as SWMU No. 
52-oo2(e) (LANL 1990, 0145). The SWMU report states that this system may have 
in the past received hazardous or radioactive wastes from the UHTREXfacility (TA
52-1) (LANL 1990, 0145). However. this is considered highly unlikely because this 
system is located a considerable distance away from the UHTREX facility and has 
never been conneded by waste lines to the UHTREX facility. 

SWMU No. 63-001(b) is a 920-gal. septic tank (TA-63-14) and Its aSsociated drain 
lines and seepage pit. This seepage pit is 4 ft in diameter and 50 ft deep (Smithour 
1992,04-0223). The tank and seepage pit in this system were formerly designated 
as TA-52-154 (ULR-154) and TA-0-462 (ULR-462). respectively. This septic system 
was listed as SWMU No. 52-002(k) in the 1988 SWMU report and in the HSWA 
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Module VIII (Intemational Technology Corporation 1988,0329; EPA 1990, 0306). 
The SWMU designation was changed to SWMU No. 63-001 (b) In the 1990 SWMU 
report (LANL 1990, 0145). This system currently serves approximately 30 to 40 
people in building TA-63-1 (LANL 1990, 0145). This system currently receives only 
sanitary waste; however, solvents and other chemicals may have been discharged 
into this system in previous years when this building (formerly TA-o-155) was used 
as a maintenance shop by Group ENG-5 (LANL 1990, 0145). 

Both of the septic systems are currently active, and no plans exist to discontinue use 
of the systems (Smithour 1992, 04-0223). 

SWMU No. 63-002. Comajner Storage Area (proposed); Potentially hazardous 
wastes generated at TA-63 are temporarily stored in a rectangular fenced area east 
of the north parking lot (Figure 3-14). Wastes Including paint, solvents, oily rags, and 
batteries are reportedly stored in this uncovered, unpaved area. During a 1991 ER 
Program site Inspection, several drums were observed on wooden pallets in this 
area, Including one drum with a bulging top labeled "MEl<" (methyl ethyl ketone). 
Some materials are stored on a 4-ft2 bermed asphalt pad (Roberson 1991, 04-0229). 
This site was not Included in the 1990 SWMU report, but is currently In the process 
of inchJsion on the SWMU list. . 

Releases of hazardous materials have not been doQJmented at this storage area, 
but the potential for a release exists, with little or no means of containment. 

3.8.2.2 Summary of Potential Waste Materials 

The following materials are potentialwaste materials from past or current operations 
at TA-63 (LANL 1991, 04-0133); 

•  Used batteries 

•  Paints. paint thinner, andothersolvents. including methyl ethyl 
ketone (MEK) 

.  C':"er t',spe::f3d c'1e""ic~lc 

3.8.2.3 Past Waste SpillS, Releases and Incidents 

No documentation of spills. releases. or Incidents at TA-63 has been found. 

3.8.2.4 Environmental Surveys and D&D Activities 

No environmental surveys or 0&0 have been conducted at TA-63 because no 
laboratory operations are conducted there. 
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3.8.3 Regulatory Activities 

3.8.3.1 Pennlts 

Septic system TA-63-14 is registered as an Unpermitted Individual Liquid Waste 
System with NMED Registration Number LA-OS (LANL 1990,0145). 

3.8.3.2 Interim COrrective Measures 

No known corrective measures have been implemented for TA-63. 

3.9 Description of TA-66. ATAC Facility 

3.9.1 Site location and Physical Description 

TA-66 was established in 1989 when the laboratory redefined the TA boundaries. 
The site is occupied by the Advanced Technology Assessment Center (ATAC), 
which is operated by the Laboratory's ATAC Program office for the US Department 
of Defense (000) (Wolfsburg 1991.04-0246). TA-66 also serves as a buffer zone for 
the Laboratory. The following subsections provide a detailed description of the site. 

3.9.1.1 Geographic Location and Local Area Description 

TA-66 is located on Meslta del Suey, south of Pajarito Road adjacent to the north rim 
of Two Mile Canyon, a tributary of Pajarito Canyon. The site is situated at an 
f'Pfjrocimate :i:ltit:Jde and longitudo of 35OS1'22" N, 10eo~ r27" W. resp&dr-lely 
(USGS 1984 04-0239). The elevation at TA-66 is approximately 7,180 ft and lies 
within Laboratory boundaries in Los Alamos County. 

3.&.1! Phrrl.:a' 31t£ t.esc.-!ptlo· 

TA-66 has one structure, TA-66-1, which is used as an office building by the 
Laboratory's ATAC program office (LANL 1990, 0145; Wolfsburg 1991,04-0246). 
This office building is served by a septic system, which operates under NMED 
Registration Permit No. SF-880258. The septic system consists of a 2,OOO-gaI. tank 
(TA-66-3), which drains to a 4-ft-diameter seepage pit (TA-66-4) (LANL 1991, 04
0133). The septic system was installed when the office building was constructed in 
1989 and currently serves approximately 25 people (Wolfsburg 1991,04-0246). 
Table 3-47 provides a description of these structures. 

IULEW 

DES.:R:PTlOH ~F SlRUCT'oJR£e A':'TI.-18 

• TA-4Sfl-1, OffIce bullctl~ Constructed In 1989, the building Is 
currenlly being UMd lor OIfiQ8S by LaboratDry pel'1lOnnei• 

• 
•  TA.ee-S, -4, SeplJc ... MCI .... pit Septic system uled for 

tanitary waste disposal from TA·66-1. NMED Registralion Permit No. 
Sf:.880285. 
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3.9.1.3 OWnership Profile and Land Uses 

DOEowns TA-66property. and DoD usesthe site for anoffice building for Laboratory 
personnel. T A-56 also serves as a buffer zone for the Laboratory. 

3.9. Historical Overview 

TA-66 was established in 1989 when the Laboratory redefined the T A boundaries. 
The ATAC has been the sole occupant of TA-66 since the TA was defined. 

3.9.2.1 Waste Management Activities 

Because the site has not been used for any laboratory operations, no SWMUs are 
listed for TA-66. Hazardous materials have not been handled and are not cunantly 
used at TA-66 (Wolfsburg 1991.04"()246). 

3.9.2.2 Summary of Potential Waste Materials 

Available Information indicates that potential waste materials handled at TA-66 are 
limited to sanitary wastewater. 

3.9.2.3 Past Waste Spills, Aeleases. and Incidents 

No spills. releases. or incidents have occunad at TA-66. 

3.9.~A Enwtronmental Surveys and D&D Act'vltles 

In March 1991. a RCRA waste characterization survey was performed. No hazard
ous wastes or unusual occurrences were noted during the survey (LANL 1991, 04
01~3~. 

3.9.3 Aegulatory Activities 

3.9.3.1 Permits 

The only known permit is the NMED Registration Permit No. SF-880258 for the active 
septic system (LANL 1991. 04"()133). 

3.9.3.2 Interim Corrective ....asures 

No known interim corrective measures have been or are presently being imple
mented at TA-66. 
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DO) from Jim Cox (HSE-1), Los Alamos, New Mexico. (Cox 1985,04-0054) 

Crismon, W. H., Jr., July 12,1978. -Decontamlnation-TA-42," Letter to Harry S. 
Jordan, Assistant Division Leader for Operations. H-Division, from William H. 
Crisman, Jr. (Chief, Technical Programs. AEC). Los Alamos, NewMexico. (Crismon 
1978, 04-0055) 

Daniels. J. D .• January 10. 1968. -rech Area Septic Tank Survey-Findings and 
Corrective Action Being Taken, -The Zia Company Memorandum ZU-7969 to files 
from Joe Daniels, Los Alamos. New Mexico. (Daniels 1968,0613) 

DOE (US Department of Energy) April 27, 1987. DOE Environmental Problem 19. 
Los Alamos, New Mexico. (DOE 1987. 04-0251) 

DOE (US Department of Energy) April 27• 1987. DOE Environmental Problem 21, 
Los Alamos, New Mexico. (DOE 1987. 04-0253) 

DOE (US Department of Energy) April 27. 1987. DOE Environmental Problem 16, 
Los Alamos. New Mexico. (DOE 1987. 04-0252) 

DOE (US Department of Energy) AprIl 29. 1987. DOE Environmental Problem 24. 
Los Alamos. New Mexico. (DOE 1987. 04-0257) 

DOE (US Department of Energy) April 30. 1987. DOE Environmental Problem 25. 
Los Alamos. New Mexico. (DOE 1987. 04-0256) 

DOE (US Department of Energy). OCtober 1987. ·Phase I: Installation Assessment. 
Los Alamos National Laboratory; Volumes 1 and 2, (draft), Comprehensive Envi
ronmental Assessment and Response Program, Albuquerque Operations Office, 
Albuquerquft, Ne'N Mexi~. (D'JE '.S87, 0~64) 

DOE (US Department of Energy), September 1988. -Remedial Investigation Plan, 
Los Alamos National Laboratory. Task 6, Technical Areas 35.42,48.55 Synopsis," 
I.os Alamos NationAl Laboratory Report (Working Draft), Los AIa~s, New Mt'xico. 
(DOr:. ~9o"';,lJG1~) 

DOE (US Department of Energy). September 1988. -Remedial Investigation Plan,  
Los Alamos National Laboratory. Technical Areas 4, 5. 35. 52. Task 7. SaI11l'ing  
Plan." Department of Energy Report (Working Draft). Albuquerque. New Mexico.  
(DOE 1988, 0491)  
Dropesky. B. J.• and J. W. Barnes. January 27. 1970. "Preparation of Be Targets;  
Los Alamos Scientific Laboratory Memorandumto G. A. Cowan'rom B. J. Dropesky.  
and J. W. Bames. Los Alamos, New Mexico. (Dropesky and Barnes 1970, 04-0056)  

Efurd, D. W., May 16. 1988. -Estimates on Waste Generated from TA-48,· Los 
Alamos National Laboratory Memorandum INC-11-88-271 to R. Lotspeich (A-4) 
hem D. W. Efurd (INC-11). Lot Alamos, Nf'W Mexico. (Efurd 19M. 04-0058) 

Elder. J., November 21. 1988. Letterto Michelle Landis from John Elder. Los Alamos 
National Laboratory, Los Alamos, New Mexico. (Elder 1988, 04-0059) 
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Elder, J., October 30, 1991. "'fA-52 Facilities Decommissioned in UHTREX 0&0 
Project: Remove From SWMU and RPIS Lists,· Los Alamos National Laboratory 
Memorandum HS-3-FSA:91-206 to Joe Wanda Cramer (EES-13) from John Elder 
(HS-3), Los Alamos, New Mexico. (Elder 1991, 04-0218) 

Elder, J. C., E. J. Cox, D. P. Hohner, and A. M. Valentine, September 1986. 
-Radioactive Liquid Waste Lines Removal Project at Los Alamos (1981-1986) ,-Los 
Alamos National Laboratory Report LA-1 0821-MS. Los Alamos, NewMexico. (Elder 
et at 1986. 0456) 

Emellty, L. A•• January 15, 1958. "'fA-35, Ten Site Waste Treatment PIant,- Los 
Alamos Scientific Laboratory Report (Draft). Los Alamos, New Mexico. (Emelity 
1958,04-0060) 

Emellty, L. A., April 15. 1958. ,...Istory of Ten Site Plant; Los Alamos Scientific 
Laboratory Report. Los Alamos, New Mexico. (Emelity 1958, O4-o205) 

Emelity, L. A., December 1,1975. -Report of the Liquid Waste Study Group,· Los 
Alamos Scientific Laboratory Memorandum to G. L. Voelz (H-Oivision) from L. A. 
Emelity (H-7), Los Alamos, New Mexico. (Emellty 1975. 04-0061) 

Emellty, L. A., August 16, 1979. -OecontaminationlOecommissioning, TA-35. Los 
Alamos National Laboratory Memorandum to T. K. Keenan (H-7) from L. A. Emelity 
(H-7); Los Alamos. New Mexico. (Emellty 1979, 04-0062) 

Emellty. L. A., April 19. 1982. -Monthly Achievement Report for April 1982,· Los 
Alamos National Laboratory Memorandum H-7-82-149 to Jesse Aragon (H-DO) 
from L. A. Emelity (H-7), Los Alamos. New Mexico. (Emelity 1982, 04-0063) 

Emellty. L. A., July 15, 1982. -Significant Events. FY1980, 1981, and 1982,· Los 
Alamos National Laboratory Memorandum H-7-82-252 to Jesse Aragon (H-DO) 
from L. A. Emt1ltty (!-I-i), ~"s AlarMS, .-Jaw tJla~~ !E=melity ~982. ~-OO64; 

Emellty, L. A., J. R. Buchholz, M. Muller, A. Valentine, W. Goldsmith, and L. Bordvin, 
January 1975. -A Survey of Liquid Waste Management Problems at the LASL,· Los 
Alamos Sclentifir.Laboratory Re:lOrt, Los Alamos. New Mexico. (EmGIIty f't at 1975. 
G':32) 

Enders, J., March 22, 1965. "MaterialDeposited in Disposal Well #88 since8117/64,· 
Los Alamos Scientific Laboratory Memorandum to Dean Meyer (H-1) from John 
Enders (H-1), Los Alamos, New Mexico. (Enders 1965, 04-0066) 

Enders, J. t March 30, 1965. -Request for Additional Pit Space and Oisposal Wells,· 
Los Alamos Scientific Laboratory Memorandum to Charles Reynolds (Eng-4) frum 
John Enders (H-1), Los Alamos, New Mexico. (Enders 1965, 04-0067) 

EPA (US Environmental Protection Agency), July 27,1990. "Corrective Action for 
Solid Waste Management Units (SWMUs) at Hazardous Waste Management 
Facilitia~,- protx'sed IU!::l, Tdle 40 Part! 264, 265, 270, and 271, Federal RBG.'ister, 
Vol. 55. (EPA 1990, 0432) 

ESG (Environmental Studies GrouP). Apr" 19". -Envlronmerol Surveillance at 
Los Alamos During 1976,- Los Alamos Scientific Laboratory Report LA-6801-MS, 
Los Alamos, New Mexico. (ESG 1977, 061~) 
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ESG (Environmental Studies Group), April 1978. "Environmental Surveillance at  
Los Alamos During 1977," Los Alamos Scientific Laboratory Report LA-7263-MS,  
Los Alamos, New Mexico. (ESG 1978. 0095)  

ESG (Environmental Surveillance Group). April 1980. -environmental Surveillance  
at Los Alamos During 1979," Los Alamos Scientific Laboratory Report LA-8200
ENV, Los Alamos, New Mexico. (ESG 1980, 0406)  

ESG (Environmental Surveillance Group), April 1981. "Environmental Surveillance  
at Los Alamos During 1980,"Los Alamos National Laboratory Report LA-881 O-ENV,  
Los Alamos, New Mexico. (ESG 1981, 0424)  

ESG (Environmental Surveillance Group), April 1982. "Environmental Surveillance  
at Los Alamos During 1981,·Los Alamos National Laboratory Report LA-9349-ENV,  
Los Alamos, New Mexico. (ESG 1982, 0620)  

ESG (Environmental SurveiHance Group), April 1983. -environmental Surveillance  
at Los Alamos During 1982,"Los Alamos National Laboratory Report LA-9762-ENV,  
Los Alamos, New Mexico. (ESG 1983, 0621)  

ESG (Environmental Surveillance Group), OCtober16, 1984. ·Site Characterization 
Technical Plans for the Los Alamos National Laboratory: Los Alamos National 
Laboratory Report, Los Alamos, New Mexico. (ESG 1984, 0622) 

ESG (Environmental Surveillance Group), May 1988. "Environmental Surveillance 
at Los Alamos During 1987," Los Alamos National Laboratory Report LA-11306
ENV, Los Alamos, New Mexico. (ESG 1988, 0408) 

ESG (Environmental Surveillance Group), June 1989. "Environmental Surveillance 
at Los Alamos During 1988," Los Alamos National Laboratory Report LA-11628
ENV, Los Alamos, New Mexico. (ESG 1989, 0308) 

Fowler, E. B., November 28, 1973. "Radioadive Liquid Wastes, Environmental 
Data," Los Alamos Scientific Laboratory Memorandum EBF-H7-463 to R. Schreiber 
from Eric Fowler (H-7), Los Alamos, New Mexico. (Fowler 1973, 04-0069) 

Fres",... ez ~ .• OctolJer :;~. 1£030. ",-\:1 Er,/ir::>n'7lentrll Re~:oratio, .•nterir,·, I.etior. 
(ERIA) Reconnaissance Survey of a Proposed rarking Lot Just East 0: TA-48-1," 
Los Alamos National Laboratory Memorandum HSE-8:90-1107 to John Krueger 
(HSE-13) from Phil Fresquez (HSE-8). Los Alamos, New Mexico. (Fresquez 1990, 
04-0073) 

Fresquez, P., November 27, 1990. "Final Closure Verification Sampling of Two 
Former Waste Oil Surface Impoundments (TSL-85 and-125) Located at TA-35," Los 
Alamos National Laboratory Memorandum HSE-8:90-1220 to John Krueger (HSE
13) from Phil Fresquez (HSE-8). Los Alamos, New Mexico. (Fresquez 1990, 04
0074) 

F:'ssqt.: ill, P., Mllrch 1, 1991. -Results Cif an En'/ironmental Restoration Er1'Iiron
mental Action (ERIA) Reconnaissance Survey at the Site of the Proposed Nuclear 
Safeguard Technology Laboratory (NSTL) Near TA-55," Los Alamos National 
Laboratory Memorandum HSE-8:91-340 to HenryNunes(EE5-13) from Phil Fresquez 
(HSE-8), Los Alamos, New Mexico. (Fresquez 1991, 04-0075) 
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Fresquez, P., March 6. 1991. -Results of an Environmental Restoration Verification 
Survey of a Former Waste Oil Surface Impoundment (TSL-125) at TA-35,- Los 
Alamos National Laboratory Memorandum HSE-8:91-352 to John Krueger (HSE
13) from Phil Fresquez (HSE-8), Los Alamos. New Mexico. (Fresquez 1991, 04
0076) 

Fresquez, P., March 12. 1991. -Results of an Environmental Restoration Interim 
Action (ERIA) Reconnaissance Survey of a Proposed Parking Lot East of TA-48; 
Los Alamos Natkmal Laboratory Memorandum HSE-8:91-376 to Henry Nunes 
(HSE-13) from Phil Fresquez (HSE-8), Los Alamos, New Mexico. (Fresquez 1991, 
04-0077) 

Fresquez, P., April 1, 1991. -An Environmental Restoration Interim Action (ERIA) 
Reconnaissance Survey at the Site of the Weapons Isotope Separator Facility at TA-
48,- Los Alamos National Laboratory Memorandum HSE-8:91-507 to Henry Nunes 
(HSE-13) from Phil Fresquez (HSE-8), Los Alamos, New Mexico. (Fresquez 1991, 
04-D078) 

Fresquez, P., April 11, 1991. -Results of an Environmental Restoration Interim 
Action (ERIA) Reconnaissance Survey Over Areas Where Wastewater Collection 
Unesare Plannedto be Installeden Routetothe New Sanitary Wastewater Systems 
Consolidation (SWSC) Treatment Plan at TA-46,- Los Alamos National Laboratory 
Memorandum HSE-8:91-597to Henry Nunes (HSE-13) from Phil Fresquez (HSE
8), Los Alamos, New Mexico. (Fresquez 1991, 04-0232) 

Fresquez, P., May 31, 1991. -Results of an Environmental Restoration Interim 
Action (ERIA) Reconnaissance Survey attha Siteof the Weapons Isotope Separator 
Facility at TA-48,- Los Alamos National Laboratory Memorandum HSE-8:91-900 to 
Robert Gonzales (HSE-13) from Phil Fresquez (HSE-8), Los Alamos, New Mexico. 
(Fresquez 1991, 04-0079) 

FreS~L!9Z, 1'''., J:,Jn'! 17,1991. -Art Ellvimnmsnta: RestOf8!ior: 'nt~lim Action ~E~I".) 
Reconnaissance Survey at the Site of the Los Alamos Power Reactor Experiment 
No. 2(LAPRE II) Reactor Vessel and Fuel Reservoir Removal Project at TA-35,- Los 
Alamos National Laboratory Memorandum HSE-8:91-1037 to Robert Gonzales 
(HSF.-13, from Phil r=resquez (HSE·8), Los At1rTl(\S. New Mexico. (Frctscr..ez 1~1, 
~4-c.~,aO; 

Fresquez, P., July 9. 1991. -Results of an Env~ronrnental Restoration Verification 
Survey of a Former Waste Oil Surface Impoundment (TSL-85) at TA-35,- Los 
Alamos National Laboratory Memorandum HSE-8:91-1181 to John Krueger (HSE
13) from Phil Fresquez (HSE-8), Los Alamos, New Mexico. (Fresquez 1991,04
0081) 

Garcia, T. M., May 20, 1968. -Ten Site Monitoring - Week Ending 5-10-68,- Los 
Alamos Scientific Laboratory Memoranclumto Dean Meyer (H-1) from T. M. Garcia 
(H-1), Los Alamos, New Mexico. (Garcia 1968, 04-0084) 

Garde, P.., Mar:h 25, 1976. -TA-3&-2 Trnium Facility.- Lt)s Alamo~ S:;ient!fic' 
Laboratory Memorandum to John Farr (CMf3..3) from Ray Garde (H-1), Los Alamos, 
New Mexico. (Garde 1976. 04-0085) 

Garde, R., January 20, 1978. -DOE National 0&0 Planning Program Survey for 
Contaminated Facility Data,- Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico. (Garde 1978, 04-ooa6) . 
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Garvey, D. B., August 29,1986. Los Alamos National Laboratory Memorandum 
53201555570FV12 to Distribution from Doris B. Garvey, Los Alamos, New Mexico. 
(Garvey 1986. 04-0087) 

Gonzales, R., April 25, 1991. -Lab Job No. 10724-35, 0&0 of Separator Pit,· Los 
Alamos National Laboratory Memorandum to Distribution from Robert Gonzales, 
Los Alamos, New Mexico. (Gonzales 1991, 04-0088) 

Gonzales, R., April 29, 1991. -Work Order No. 6575723. Remove Old Buried 
Reactor Vessel; Los Alamos National Laboratory Memorandum to Distribution from 
Robert Gonzales, Los Alamos, New Mexico. (Gonzales 1991, 04-0089) 

Graf, J. M., and H. H. Howard, March 28,1978. -Residual Radioactivity Associated 
with the LAPRE" Fuel Reservoir and Reactor Vessel,· Los Alamos Scientific 
Laboratory Memorandum to Ray Garde fromJ. M. Graf and H. H. Howard, Los 
Alamos, New Mexico. (Graf and Howard 1978, 04-0090) 

Hakonson, T. E., G. C. White, E. S. Gladney, and M. Dreseer, April 1978. 
-Environmental Surveillance at Los Alamos Scientific Laboratory During 1978,· Los 
Alamos Scientific Laboratory Report LA-780Q-ENV, Los Alamos, New Mexic». 
(Hakonson et at 1979, 0119) 

Hansen, W. R., August 10, 1984. -Site Characterization Priority Listing,· Los Alamos 
ScIentific Laboratory Memorandum HSE-8:84-660 to Jesse Aragon (HSE Division 
Leader) from Wayne Hansen (H-1), Los Alamos, New Mexico. (Hansen 1984, 04
0091) 

Hanson, J., June 21, 1991. Telephone communication between B. Hooker and J. 
Hanson, Intemational Technology (IT) Corporation telephone Log, Los Alamos, New 
Mexico. (Hanson 1991, 04-0092) 

....arper, J" Nov~tn~rU, 19~1_ -Octabar Sta:uz Re;x>rt ~~ the Rern~val Project.· Lvfl 
Alamos National Laboratory Memorandum H-7-81-575 to H. S. Jordan (H-DO) from 
J. Harper (H-7), Los Alamos, New Mexico. (Harper 1981, 04-0094) 

Harper.J. t :Jecemuar2 1~1. -ofOjcctActivityDuringNovember1981:LosAla""1Os 
tJ.ltional Ldborator) t~e~'").c..ildu"TI Hi·8 •. ;;.;;:' to h. So Je-. 1ar tro::-: J. G. Harpr ~ (>-i. 
7), Los AIa~s, New Mexico. (Harper 1981,04-0095) 

Harper, J. R" July 9, 1979. -Activities June 11 - June 29, 1979,· Los Alamos 
Scientific Laboratory Memorandum to N131 File from Johnny Harper, Los Alamos, 
New Mexico. (Harper 1979, 04-0096) 

Harper,J. R.,August10, 1979. -N131 Activities July 1-July31,1979;LosAiamos 
Scientific Laboratory Memorandum to Ray Garde (H-1) from Johnny Harper (H-1), 
Los Alamos, New Mexico. (Harper 1979, 04-0097) 

Harper, J. R., and R. Garde, November 1981. '1l1e Decommissioning of the TA-42 
P~utonium Contan-,inat'Sd !.1Cinerator Facility; Los Alamos National !..3bor8tory 
Report LA-90n-MS, Los Alamos, New Mexico. (Harper and Garde 1981, 0457) 

Harper, J. R., and R. Garde, November 1981. -The Decommissioning of a Tritium 
Contaminated Laboratory,· Los Alamos National Laboratory Report LA-9056-MS, 
Los Alamos, New Mexico. (Harper and Garde 1981, 0458) 
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Harper, J. R., and R. Garde. November 1981. -Decommissioning of the Los Alamos 
Molten Plutonium Reactor Experiment (LAMPRE-I)," Los Alamos Nation@1 Labora
tory Report LA-9052-MS, Los Alamos, New Mexico. (Harper and Garde 1981,0467) 

H-7, February 1957. -Group H-7 Annual Report; Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico (H-7 1957, 0700) 

H-Division, June 1953. -H-Division Progress Report May 20 - June 20, 1953;Los 
Alamos Scientific Laboratory Report, Los Alamos, New Mexico. (H-Division 1953, 
0466) 

H-Division, January 1954. -H-Division Progress Report; December 20, 1953 
January 20, 1954", Los Alamos Scientific Laboratory report, Los Alamos, New 
Mexico. (H-Division 1954, 0488) 

H-Division, March 1955. -H-Division Progress Report February 20 - March 20, 
1955; Los Alamos Scientific Laboratory Report, Los Alamos, New Mexico. (H
Division 1955, 0477) 

H-Division. May 1955. -H-Division Progress Report April' 20 - May 20, 1955; los 
Alamos ScientHic Laboratory Report, Los Alamos, New Mexico. (H-Division 1955. 
0482) 

H-Division, July 1955. -H-Division Progress Report June 20 - July 20, 1955," los 
Alamos ScientHic Laboratory Report, Los Alamos, New Mexico. (H-Division 1955, 
0625» 

H-Division, August 1955. -H-Division Progress Report July 20 - August 20, 1955," 
Los Alamos Scientific Laboratory Report, los Alamos, New Mexico. (H-Division 
1955,0467) 

H-DrJision, Feb:unrf 1 sse. -H-::livision, Report JS:1uery - Febru:ry 20, 19513."1..05 
Alamos ScientHic Laboratory ~eport, Los Alamos, New Mexico. (H-Division 1956, 
0468) 

H-Div;sion, MlItIrrh 195e. -H-Division ProcrS'!s Report Febru;wry 20 - March 20, 
1~5e." :..os ..~lal'iX'l. S:ienti.: L~Mratory Rep'r., :"05 AI~'11IJ~; ;Jew Me>':Al ~I-f
Division 1956, 0469) 

H-Division, Septeni)er 1956. -H-Division Progress Report August 20 - September 
20, 1956", Los Alamos Scientific Laboratory Report, Los Alamos, New Mexico. (H
Division 1956,0471) 

H-Division, October 1956. -H-Division Progress Report September 20 - October 
10, 1956; los Alamos Scientific Laboratory Report, los Alamos, New Mexico. (H
Division 1956. 0472) 

H-Division, November 1956. -H-Division Progress Report October 20 - November 
20, ~ ;1'56," LOR AiarO'ls Scientif1; laborator,f Rr.port, Los A:amot. ~Jew Mexico. (H
Division 1956, 0473) 

H-Division, January 1957. -H-Division Progress Report December 20, 1956
January 20, 1957", Los Alamos ScientHic Laboratory Report. Los Alamos. New 
Mexico. (H-Division 1957, 0474) 
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H-Divlsion. September 19. 1957. "H-Division Progress Report August 20 
September 20. 1957,· Los Alamos Scientific Laboratory Report. Los Alamos. New 
Mexico. (H-Dlvision 1957. 0489) 

H-Divislon. October1957. "H-Divislon Progress Report September20-October20. 
1957,· Los Alamos Scientific Laboratory Report. Los Alamos. New Mexico. (H
Division 1957. 0475) 

H-Divlsion. November 1957. "'H-Division Progress Report October 20 - November 
20, 1957,· Los Alamos Scientific Laboratory Report. Los Alamos. New Mexico. (H
Division 1957,--> 

H-Divislon, Decel'Jt)er 1957. "H-Divlslon Progress Report November 20 - Decem
ber 20. 1957,· Los Alamos Scientific Laboratory Report, Los Alamos. New Mexico. 
(H-Divislon 1957, 0476) 

H-Divislon. January 1958. ·H-Divlslon Progress Report December 20, 1957 
January 20, 1958,· Los Alamos Scientific Laboratory Report, Los Alamos. New 
Mexico. (H-Divlslon 1958. 0478) 

H-Divlslon. April 1958. "'H-Dlvision Progress Report March 20-April 20. 1958.·Los 
Alamos Scientific Laboratory Report. Los Alamos. New Mexico. (H-Divlslon 1958. 
0490) 

H-Divlsion. May 1958. -H-Division Progress Report April 20 - May 20. 1958; Los 
Alamos Scientific Laboratory Report. Los Alamos, New Mexico. (H-Division 1958, 
0479) 

H-Dlvislon, February 1959. "H-Division Progress Report January 20- February 20·, 
Los Alamos Scientific Laboratory Report, Los Alamos. New Mexico. (H-Divislon 
1959.0480) 

H-Division, January 1960. ·H-Divislon Progress Report December 20, 1959 
January 20, 1960,· Los Alamos Scientific Laboratory Report. Los Alamos, New 
Mexico. (H-Divislon 1958. 0481) 

Helce~. ~.• circa 1971. "A SI,.;'w'ey of tile Natun:. a':!.. :ffe:iiv3,1€;S ')j LASL 
Boondaries,· Los Alamos Scientific Laboratory R&pon, Los Alamos, New M6Xioo. 
(Herceg circa 1971, 04-0099) 

Herceg. W. E. (CofT1).). March 1973. "Environmental Monitoring in the Vicinity ofthe 
Los Alamos Scientific Laboratory Calendar Year 1972,· Los Alamos Scientific 
Laboratory Report LA-5184, Los Alamos, New Mexico. (Herceg 1973. 0440) 

Hohner. 0.. October 1981. Zia Work Order #6-5752-03 for Removal of Contami
nated Waste Lines. Los Alamos. New Mexico. (Hohner 1981.04-0100) 

Hurdle. R. C•• Oecember 22. 1983. "Asbestos Insulation Usage at Los Alamos 
Natloll3i Labcr3tory." u·s Alamos Natior.a~ Latomory Memorandum HSe:-5:8~ 
1084 to Jesse Aragon (HSE-DO) from R. C. Hurdle (HSE-5). Los Alamos. New 
Mexico. (Hurdle 1983.04-0101) 

Hyatt. E. C., July 16, 1959. ·Surveyof Abandoned Structures.·Los Alamos Scientific 
Laboratory Memorandum to S. E. Russo (ENG-3) from E. C. Hyatt (Industrial 
Hygiene). Los Alamos, New Mexico. (Hyatt 1959, 04-0102) . 
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Hyatt, E. C., July28, 1959. ·Surveyof Abandoned Structures,"Los Alamos Scientific 
Laboratory Memorandum to S. E. Russo (Eng-3) from E. C. Hyatt (Industrial 
Hygiene), Los Alamos, New Mexico. (Hyatt 1959, 04-0103) 

Intemational Technology Corporation, December 1988. -SOlid Waste Management 
Units Report, Los Alamos National Laboratory, Los Alamos, New Mexico," Volumes 
1-IVprepared by Intemational Technology Corporation, Project No. 301215.02.01, 
Los Alamos, New Mexico. (International Technology Corporation 1988, 0329) 

Intemational Technology Corporation, September27, 1991. ·UST Integrity Testing, 
Los Alamos National Laboratory, September 1991,· Los Alamos, New Mexico. 
(International Technology Corporation 1991,0648) 

Jordan, H. S., February 21, 1975. ·Disposal of LASL Water Boiler Reactor,· Los 
Alamos Scientific Laboratory Memorandum to C. I. Browne (ADA) from H. S. Jordan 
(H-DO). Los Alamos, New Mexico. (Jordon, 1975, 04-0104) 

Kaal, K., July 23. 1991. Notes recorded during site inspection of TA-55 on 
Intemational Technology (IT) Corporation Field Activity Daily Log, Los Alamos, New 
Mexico. (KaaI1991, 04-01 OS) 

Keenan, T. K., September1 0,1975. -Releases of Effluents to Ten Site Canyon."Los 
Alamos Scientific Laboratory Memorandum to LaMar Johnson (H-8) from T. K. 
Keenan (H-7), Los Alamos, New Mexico. (Keenan 1975, 04-0106) 

Kennedy, W. R., February 8, 1968. -Prevention, Control, and Abatement of Water 
Pollution by Federal Activities-Storage of Hazardous Materials." Los Alamos 
Scientific Laboratory Memorandumto Herman Roser (LAAO) from William Kennedy 
(H-6). Los Alamos, New Mexico. (Kennedy 1968, 04-(107) 

Koenig, R. A., September 15, 1988. -UHTREX Project Plan,· Los Alamos National 
labcralory Mt!fnc.ulld~rr. ~SE 7-8'3-407 to C. GarcIa 'row. R. A. K03'1ig, Lo~ 
Alamos, New Mexico. (Koenig 1988. 04-0109) 

LANL (Los Alamos National Laboratory). circa 1981. -Annual Report FY 1980, 
Surplus LASL Far-jlfty O~s':.rlptiC'n·LocNarrt:)s, New Me)fico. (L ANLcirca1981, 04
J2J9) 

LANL (Los Alamos National Laboratory), 1983. Engineering Drawing ENG-R3188. 
Los Alamos, New Mexico. (LANL 1983. 04-0110) 

LANL (Los Alamos National Laboratory), 1983. engineering Drawing ENG-R5212, 
Los Alamos,New Mexico. (LANL 1983, 04-0244) 

LANL (Los Alamos National Laboratory), 1983. Engineering Drawing ENG-R5272, 
Los Alamos, New Mexico. (LANL circa 1983, 04-0112) 

LANL (Los Alamos National Laboratory). 1983. Engineering Drawing ENG-R5304, 
Los A:amos, N~w Mexico. (Lft.NL 19e3, 04-~~ 13) 

LANL (Los Alamos National Laboratory), 1983. Engineering Drawing ENG-R2148, 
Los Alamos, New Mexico. (LANL 1983. 04-0114) 

LANL (Los Alamos National Laboratory). 1983. Engineering Drawing ENG-R5129. 
Los Alamos, New Mexico. (LANL 1983, 04-(249) 
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LANL (Los Alamos National Laboratory), Circa 1984. -lnclusionlBimination Review 
Los Alamos Country Industrial Waste Line, Los Alamos, New Mexico,- Los Alamos 
National Laboratory Report, Los Alamos, New Mexico. (LANL circa 1984, 04-0116) 

LANL (Los Alamos National Laboratory), 1984. Engineering Drawing ENG-R5182, 
Los Alamos, New Mexico. (LANL 1984, 04-(117) 

LANL (Los Alamos National Laboratory), 1984. Engineering Drawing ENG-R151 0, 
Los Alamos, New Mexico. (LANL 1984, 04-0118) 

LANL (Los Alamos National Laboratory), 1984. engineering Drawing ENG-R5365, 
Los Alamos, New Mexico. (LANL 1984, 04-0119) 

LANL (Los Alamos National Laboratory), November 25, 1985. -Cross Index of 
NPDES Serial #s to Technical Areas and Types of Discharge,- Los Alamos, New 
Mexico. (LANL 1985, 04-0121) 

LANL (Los Alamos National Laboratory), 1986. Engineering Drawing ENG-R-5117, 
Los Alamos. New Mexico. (LANL 1986, 04-0249 

LANL (Los Alamos National Laboratory), 1987. Engineering Drawing ENG-R5480, 
Los Alamos, New Mexico. (LANL 1987.04-0123) 

LANL (LoS Alamos National Laboratory), 1987. Engineering Drawing ENG-R5585, 
Los Alamos, New Mexico. (LANL 1987, 04-0231) 

LANL (Los Alamos National Laboratory), 1988. Engineering Drawing ENG-R5125, 
Los Alamos, New Mexico. (LANL 1988, 04-0259) 

LANL (Los Alamos National Laboratory). 1988. -1988 Inventory of Federal 
Hazardous Waste Activities,- Los Alamos, New Mexico. (LANL 1988. 04-0125) 

LANL (Los Alamos National Laboratory). April 25. 1988. Beta-Gamma Measure
ments, Los Alamos, New Mexico. (LANL 1988.04-0126) 

LANL (Los ~Iamos r..:atb~al Laborato~"), April 25, 1988. Gamma Ray Count Rate 
Dota, Los f.lamo ... New MeXICO. (LAi~L 1938. U..,.-01::,) 

LANL (Los Alamos National Laboratory), April 29, 1988. Beta-Gamma Measure
ments, Los Alamos, New Mexico. (LANL 1988, 04-0128) 

LANL (Los Alamos National Laboratory). September 12,1988. ·UHTREX Decom
missioning Project Plan,· Los Alamos National Laboratory Report. Los Alamos. New 
Mexico. (LANL 1988. 0483) 

LANL (Los Alamos National Laboratory). 1989. Building Records for TA-5, Los 
Alamos. New Mexico. (LANL 1989,04-0129) 

i..ANL (Lus Alamoo riafonai LatY.)ratory). 1989. Encineering Drawing ENG-R7100 
Rev., Los Alamos, New Mexico. (LANL 1989.---.J 

LANL (Los Alamos National Laboratory). February 1989 . .,.A-52 UHTREX Reactor 
Decommissioning Project Management Plan,- Los Alamos National Laboratory 
Report. DoaJment Control Number DAD-HSE-7-PMP-01. ROO, Los Alamos. New 
Mex~. (LANL1989.0459) . 
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LANL (Los Alamos National Laboratory), 1990. Engineering Drawing ENG-R5481, 
Los Alamos, New Mexico. (LANL 1990, 04-0130) 

LANL (Los Alamos National Laboratory), circa 1990. NPDES PermH Outfalls, Los 
Alamos, New Mexico. (LANLcirca 1990, 04-0131) 

LANL (Los Alamos National Laboratory), November 1990. "Installation Work Plan 
for Environmental Restoration,- Los Alamos National Laboratory Report LA-UR-90
3825, Los Alamos, New Mexico. (LANL 1990, 0144) 

LANL (Los Alamos National Laboratory), November 1990. -SOlid Waste Manage
ment Units Report," Volumes I through IV, Los Alamos National Laboratory Report 
No. LA-UR-90-3400, prepared by Intemational Technology Corporation under 
Contract Number9-XSS-0062R-1. Los Alamos, New Mexico. (LANL 1990, 0145) 

LANL (Los Alamos National Laboratory), September 17, 1991. NPPES Outfalls, Los 
Alamos, New Mexico. (LANL 1991, 04-0261) 

LANL (Los Alamos National Laboratory). 1991. Engineering Drawing ENG-R71 00, 
Los Alamos, New Mexico. (LANL 1991, 04-0262) . 

LANL (Los Alamos National Laboratory), 1991. "Waste Stream Characterization 
Reports," Los Alamos National Laboratory Reports, Los Alamos, New Mexico. 
(LANL 1991, 04-0133) 

LASL (Los Alamos Scientific Laboratory), March 15, 1945. -Manhattan District 
History -V- Project,· Los Alamos Scientific Laboratory Report, Los Alamos, New 
Mexico. (LASL 1945, 04-0134) 

LASL (Los Alamos ScientifiC Laboratory), December 1946. "Safety Practice M-4 
Report," Los Alamos Scientific Laboratory Report, Los Alamos, New Mexico. (LASL 
1946. OI.r-O~36) 

LASL (Los Alamos Scientific Laooratory), September 11, 1947. "A Technical 
Maintenance Group Report on G'9neral Background Data Concerning the Los 
A!?mcs Sci~ntiflc LaNlmto;v Requii"ed f'lr Plcrning Purposes,- Lof. Alamos Scier.
tRic ~ura,ol)' Repon LAB-;.-5, L.')~ AlanOt, lid'" Mt.1..lct. , .....~L. 19·+7. 0460) 

LASL (Los Alamos Scientific Laboratory), November 4, 1947. "A Technical Mainte
nance Group Report on Background Data Concerning the Organization, Space 
Occupancy, and Building Requirements of the Los Alamos Scientific Laboratory," 
Los Alamos Scientific Laboratory Report LAB-AS-2, Los Alamos, New Mexico. 
(LASL 1947, 0461) 

LASL (Los Alamos Scientific Laboratory), June 1949. "Property ClaSSification, 
Buildings, and Structures," Los Alamos, New Mexico. (LASL 1949, 04-0139) 

LASL (Los Alamos ScientifiC Laboratory), 1955. Engineering Drawing ENG-R118, 
Los Alamos, New Mexicr.'. (LASL ~g55, C4-0243) 

LASL (Los Alamos Scientific laboratory), August 9, 1955. Engineering Drawing 
ENG-RS16, Los Alamos, New Mexico. (LASL 1955, 04-(238) 
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LASL (Los Alamos Scientific Laboratory). 1955. -A Survey of Some Los Alamos' 
County Canyons for Radioactive Contamination Spring 1953 to Spring 1955,- Los 
Alamos Scientific Laboratory Report, Los Alamos, New Mexico. (LASL 1955, 0492) 

LASL (Los Alamos ScientHic Laboratory). 1957. Engineering Drawing LA-AXooC1.1. 
Los Alamos, New Mexico. (LASL 1957, Q4.0236) 

LASL (Los Alamos ScientHic Laboratory). Circa 1960. TA-5 Beta Site - Little Eva 
Notebook 10127/59 -1128160, Los Alamos, New Mexico. (LASL circa 1960.04
0141) 

LASL (LosAlamos ScientificLaboratory). 1961. Engineering Drawing ENG-R-2418, 
Los Alamos, New Mexico. (LASL 1961, 04-0248) 

LASL (Los Alamos Scientific Laboratory), May 15, 1962. -Report on Mortandad 
Canyon Soil Analyses,- Los Alamos Scientific Laboratory Report, Los Alamos, New 
Mexico. (LASL 1962. Q4.0142) 

LASL (Los Alamos ScientHic Laboratory), circa 1967. TA-5 Structure DeSCription, 
Los Alamos, New Mexico. (LASL circa 1967, Q4.0144) 

LASL (Los Alamos Scientific Laboratory), 1968. Engineering Drawing ENG-C 
31835, Los Alamos, New Mexico. (LASL 1968,04-0241) 

LASL (Los Alamos Scientific Laboratory). 1968. Engineering Drawing ENG-C 
31840, Los Alamos, New Mexico. (LASL 1968, 04-0242) 

LASL (Los Alamos Scientific Laboratory), circa 1969. "'Gaseous Waste Manage
ment: Los Alamos Scientific Laboratory, Los Alamos, New Mexico. (LASL circa 
1969,0702) 

LAZ~ (LOti .\1,11008 ~ie:lt;:i~ Laborato:y), c:irca 1S72. Ttr. SitE; Wastd Treat~1'It 
Data (handwritten). Los Alamos, New Mexico. (LASL circa 1972, 04-0145) 

LASL (Los Alamos Scientific Laboratory). February 1, 1972. LASL Pollutant 
Informatlo~. Los Alamos, New Maxh'. (LASL 1972,1)4-0146) 

LASL (Los Alamos ScientHic Labclratory), circa 1973. Listing of Potential Radlonu
clide Releases at TAs 32 through S2, 1967-1970, TA Building, Nomenclature, and 
Releases, Los Alamos. New Mexico. (LASL circa 1973.04-0147) 

LASL (Los Alamos ScientHic Laboratory), June 7, 1973. -Environmental Assess
ment for AEC/ALO Project No. 19, Improve Septic Tank Systems, LASL Tech 
Areas,- Los Alamos, New Mexico. (LASL 1973, 0493) 

LASL (Los Alamos Scientific Laboratory), 1975. Engineering Drawing ENG-E378 
Sheet D. Los Alamos, New Mexico. (LASL 1975, 04-0250) 

LASL (Los Alai!'lOs SciemHic Laooratory), JU~J 1977. rLP.SL Tan Year Decont!\ml
nation/Decommissioning Site Plan, FY 1980 thru FY 1989,- Los Alamos Scientific 
Laboratory Report, Los Alamos, New Mexico. (LASL 1977, 0649) 

LASL (Los Alamos Scientific Laboratory), circa 1977. -Material Disposal Areas at 
LASLw, Los Alamos ScientifiC Laboratory Report, Los Alamos, New Mexico. (LASL 
circa 1977, 0701) . 
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LASL (Los Alamos Scientific Laboratory). 1972-1978. Pages 1. 2, 5-9, 11, 15, 17
19, 21, 25, 27-29, 31-33, 35-38. 41-43, 45. SO. 53-60; Los Alamos Scientific 
Laboratory Notebook, Los Alamos, New Mexico. 

LASL (Los Alamos ScientifiC Laboratory), 1980. Engineering Drawing R5277, Los 
Alamos, New Mexico. (LASL 1980, 04-0260) 

LASL (Los Alamos Scientific Laboratory), no date. -Laboratory/Pan Am History 
Book; ENG-7, TA-3, Building 410, Room 1026, Betty Lea, Los Alamos National 
Laboratory, Los Alamos, New Mexico. (LASL no date, 0202) 

Madrid, S., September 20, 1991. Telephone communication between K. Roberson 
and S. Madrid on International Technology (IT) Corporation Pone Log, Los Alamos, 
New Mexico. (Madrid 1991. 04-0225) 

Marlin, R .• December 7, 1973. "'Survey of TA-5 (Beta Slte),- Los Alamos Scientific 
Laboratory Memorandum to H-1 General Monitoring Section Flie from Roberl Marlin 
(H-1). Los Alamos, New Mexico. (Marlin 1973. 04-0151) 

Martz, M., March 6, 1986. "'Preliminary Reconnaissance Rndings-Transformers 
and Capacltors,- Los Alamos Laboratory Memorandum HSE-8:86-265 to Anthony 
Drypolcher (HSE-8) from Marji Martz (HSE-8), Los Alamos, New Mexico. (Martz 
1986,04-0152) 

McAtee, L., August 28, 1981. -SUb Project B: Une Removal, Work Package 
1.2.TA35,- Los Alamos National Laboratory Memorandum to Radioactive Uquid 
Waste Collection System IfI1)rovement ProjeCt File from Lee McAtee, Los Alamos, 
New Mexico. (McAttee 1981,04-0154) 

McAtee, L., September 3, 1981. -Radioactive Liquid Waste System Improvement 
Project Subproject B, Work Package 1.5.TA-48; Los Alamos National Laboratory 
tl.ttlnoralllllJm H-~-e~ tc n. 'Nilienberp (EI'\!'3) 'rom L. McAtee: LOQ A1amcs, New 
Mexico. (McAtee 1981, 04-0155) 

Mcinroy, November 7,1991. -Information Needs Regarding USTs for 011 1129," 
Los Alamos Natior.al :..aooratory Memoran"ilm EM-8:91-591 te Joe Cramf'f !EES
)~)trc i. Dav(: a.~clnr;Jy (FM-Sj, ~os. r.:amos, Nev!l_1e;:i~ (IVIrlnn,. -: 991. 04- (l2~ S) 

Meyer, D. D., August 12, 1954. -Justification for Addition to Waste Treatment 
Facilities at Ten-Site," Los Alamos Scientific Laboratory Memorandum to John 
Bolton (Engineering) from Dean Meyer (H-1), Los Alamos, New Mexico. (Meyer 
1954,04-0156) 

Meyer, D. D., December 28, 1977. -other Sites of Interest, Los Alamos Scientific 
Laboratory Memorandum to Margaret Anne Rogers from D. D. Meyer, Los Alamos, 
New Mexico. (Meyer 1977,04-0157) 

Montoya, G. M., 1985. -Site Characterization & Enhancement Program, August 
1985,- :"00 Alarms Nal!oi1i\1 LaOOratorl Lab Rock AOC'0490, Lor .AlalTr.>s, New 
Mexico. (Montoya 1985, 04-0158) 

Montoya, G. M., October 30, 1985. -Site Characterization Enhancement Program,
Los Alamos National Laboratory Memorandum HSE-1-GM-75 to Allen M. Valentine 
from Gilbert M. Montoya (HSE-1), Los Alamos, New Mexico. (Montoya 1985, 04
0159) 
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Montoya. G. M•• J~ne 5. 1990. "'Los Alamos Power Reactor Experiment No.2 
(LAPRE II) Site Characterization Summary Report.· Los Alamos National Labora
tory Memorandum HSE-7-90-11 to Ray Garde (HSE-7) from Gilbert M. Montoya 
(HSE-7), Los Alamos, New Mexico. (Montoya 1990, 04-0161) 

Montoya. G. M., May 14, 1991. -rA-35 Los Alamos Power Reactor Experiment No. 
2 (LAPRE) Decommissioning Project Management Plan", Dowment Control Num
ber DAD-HSE-7-PMP-03, ROO Los Alamos National Laboratory, Los Alamos, New 
Mexico. (Montoya 1991.04-0162) 

Montoya, J. B., July 2, 1976. -rechnical Area 5 Clean Up," Los Alamos Scientific 
Laboratory Memorandum to Jim Parsons (ENG-4) from J. B. Montoya (ENG-3), Los 
Alamos. New Mexico. (Montoya 1976. 04-(163) 

Montoya. J. B •• July 2, 1985. -Structure Removal; Los Alamos National Laboratory 
Memorandum to A. J. Ahlquist from J. B. Montoya. Los Alamos. New Mexico. 
(Montoya 1985, 04-0164) 

Nunes, H., October 17, 1991. -rA-35, TSL-2. PCB Spill Removal, PI#10767, 
Excavation Pennit #5499, SWMU No. 35-0018," Los Alamos National Laboratory 
Memorandum ENG-1/HNI92-10 to Raul Morales (EM-8) from H. Nunes, Los 
Alamos, New Mexico. (Nunes 1991,04-0220) 

Penland, J. R., July 13, 1959. -HE Contamination of Abandoned Structures: Los 
Alamos SclentHic Laboratory Memorandum to S. E. Russo (ENG-3) from J. R. 
Penland (H-3 Safety Office), Los Alamos, New Mexico. (Penland 1959,04-0167) 

Penland, J. R•• July 29,1959. "'ContaminatiOn SUrvey: Building Beta-4, TA-5; Los 
Alamos ScIentific Laboratory Memorandum to S. E. Russo (ENG-3) from J. R. 
Penland (H-3 Safety Office). Los Alamos. New Mexico. (Penland 1959, 04-0168) 

?end!"It, B .• Marcil 2, 19a9. "Environmei.!al Sun;eillAncf. HSE-8 IniUa! f-=:ftlcl 
Observation Report.· Los Alamos, New Mexico. (Perkins 1986, 04-0169) 

Perkins. B. L.• July 1976. -Incineration Facilities for Treatment of Radioactive 
WasMs: ,.. Revi(;w· Lot Alamos Scientific Labo,atory Report LA-0252,I.o~Alamos, 
New Mex:~. ~::-erl\i.ls 19',6, Ot.,,29j) 

Peterson, R. E.• editor, January 1959. "'Los Alamos Power Reactor Experiment 
Number One: LAPRE-I; Los Alamos Scientific Laboratory Report LA-2292. Los 
Alamos, New Mexico. (Peterson 1959. 04-(240) 

Purtymun, W. D.• February 1971. -Plutonium in Stream Channel Alluvium in the Los 
Alamos Area, New Mexico; Los Alamos Scientific Laboratory Report LA-4561 , Los 
Alamos, New Mexico. (Purtymun 1971. 0190) 

Purtymun, W. D., April 1973. -Regional Survey of Tritium In Surface and Ground 
Water in the Los Alamos Area, New Mexico, August 1966 through May 1969: Los 
Alam:)s Scientific Laboratory Repurt LA-5234-MS, Los Alar!1Cs, New Mexico. 
(Purtymun 1973, 0191) 

Purtymun, W. D.• M. N. Maes, and R. Peters, 1984. "Environmental SUrveillance at 
Los Alamos During 1983," Los Alamos National Laboratory Report LA-1 01 OO-ENV, 
Los Alamos. New Mexico. (Purtyrrun et al. 1984, 0210) 
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Purtymun, W. D., and M. Maes, 1987. -Environmental Surveillance at Los Alamos 
During 1986,·Los Alamos National Laboratory Report LA-1 0992-ENV, Los Alamos, 
New Mexico. (PurtylTlln and Maes 1987,0203) 

Radzinski, B., July 20, 1991. Personal communication between L. Clark and B. 
Radzinski. Intemational Technology (IT) Corporation Telephone Log, Los Alamos, 
New Mexico. (Radzinski 1991. 04-0171) 

Regan, Bill, September 1967. -UHTREX Goes Criticar in The Atom, Los Alamos 
Scientific Laboratory Report, Los Alamos. New Mexico. (Regan 1967,0462) 
Reider, R., April 22, 1959. -J-11,· Los Alamos Scientific Laboratory Memorandum 
to H-3 Filesfrom R. Reider (H-3),Los Alamos, New Mexico. (Reider 1959, 04-0172) 

Reider, R., October 29, 1959. ~uclear Criticality Safety Committee Meeting 
Record, October 26, 1959; Los Alamos Scientific Laboratory Memorandum to 
Distribution from Roy Reider (Safety Director), Los Alamos, New Mexico. (Reider 
1959, 04-0173) 

Reider, R., November 9, 1959. ~uclear Criticality Safety Committee Meeting 
Record, November 6, 1959,· Los Alamos Scientific Laboratory Memorandum to 
Distribution from Roy Reider (Safety Director), Los Alamos, New Mexico. (Reider 
1959, 04-0174) 

Roberson, K., July 23, 1991. Notes recorded during site inspection of TA-55 on 
International Technology (IT) Corporation Field Activity Daily Log. Los Alamos, New 
Mexico. (Roberson 1991, 04-0211) 

Roberson, K., July 25, 1991. Notes recorded during site inspection of TA-48 on 
Intemational Technology (IT) Corporation Field Activity Daily Log, Los Alamos, New 
Mexico. (Roberson 1991. 04-0175) 

Rot,erso;J, K., Augu~~ 5, 199'1. N~tes recorded during 51te ~nspedior: of TA-~ .Jr: 
International Technology (IT) Corporation Field Activity Daily Log, Los Alamos, New 
Mexico. (Roberson 1991, 04-0226) 

Hebe'!;"n.l(. Augu!:." 7. 1991 M:)tes recol"".t'!K'l during site inspedic.., of T~-35 on 
INS miltional -, ccilnc.log~' 'fi} C::;rporc.tiora tv. eel;r.; Log, L"s A!anhJ5, N';j W rv1bXicl. 
(Roberson 1991, 04-0227) 

Roberson. K•• August 21. 1991. Notes recorded during site inspection of TA-35 (east 
end) on International Technology (IT) Corporation Meeting Log. Los Alamos, New 
Mexico. (Roberson 1991, 04-0228) 

Roberson. K.• August 23, 1991. Notes recorded during site inspection of T A-52 and 
TA-63 on International Technology (IT) Corporation Field Activity Daily Log. Los 
Alamos. New Mexico. (Roberson 1991. 04-0229) 

Romero. R•• February 19.1985...nltia! Soil Sampling Results at TSL·10 (TA-35); 
Los Alamos Natiunal Laborawry Memorandum HSE·8·S5·159 t~ Alitm Valentine 
(HSE-1) from Richant Romero (HSE-8). Los Alamos, New Mexico. (Romero 1985. 
04-0176) 

Roy F. Weston. Inc.• August 1989. "Site Database Task 6. TA~2, -48, and -55,· Los 
Alamos National Laboratory (Working Draft). Los Alamos. New Mexico. (Roy F. 
Weston, Inc. 1989, 0486) 
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Roy F. Weston,lnc., September 1989. "'Site Database Task 7, TA-4. -5, and -52,
Los Alamos National Laboratory (Working Draft), Los Alamos, New Mexico. (Roy 
F. Weston, Inc. 1989, 0487) 

Roy F. Weston, Inc., September 1989. "Reconnaissance Sal11)ling PlanTask 7. TA
4, -5, and -52.· Los Alamos Natinal Laboratory (Preliminary Draft), Los Alamos, New 
Mexico. (Roy F. Weston, Inc. 1989,0689) 

Russo, S. E., July 21, 1959. "'Contamination Survey: Building Beta-4, TA-5,· Los 
Alamos SclentHlc Laboratory Memorandum to Distribution from S. E. Russo (Engi
neering Department), Los Alamos, New Mexico. (Russo 1959, 04-0177) 

Russo, S. E., September 18, 1959. -Retum of Laboratory Structures,· Los Alamos 
Scientific Laboratory Memorandum to William F. Jenike (LAAO Supply and Con
tracts Branch) from S. E. Russo (Engineering Department), Los Alamos, New 
Mexico. (Russo 1959, 04-0178) 

Russo, S. E., Noverrber30 1959. "Retum of Laboratory Structures: Beta Site, T A
5,- Los Alamos Scientific Laboratory Memorandum to William F. Jenke (LAAO 
Supply & Contracts Branch) from S. E. Russo (Engineering Department). Los 
Alamos. New Mexico. (Russo 1959. 04-0179) 

Russo. S. E., October 6. 1972. -Proposed Use of Beta Site.· Los Alamos Scientific 
Laboratory Memorandum to Cart N. Henry (A-2) from S. E. Russo (ENG-3). Los 
Alamos. New Mexico .. (Russo 1972,04-(180) 

Salazar, M. and J. Elder, May30, 1991. -Decommissioning of the UHTREX Reactor 
Facility at Los Alamos. New Mexico,· (Rough Draft), Los Alamos National labora
tory Report. Los Alamos, New Mexico. (Salazar and Elder 1991. 0623) 

Sattizahn. J. E .• August 4, 1971. -Effluents from TA-48,- Los Alamos ScientifiC 
Memoi'andum!o H. F. Schulte froRi J. E. Sa:t?!atln {CNC-1~), los ~.!amrs New 
Mexico. (Sattizahn 1971, 04-0181) 

Schmidt, R. A.. October 15, 1984. ""race Organic Solvents in Core Drilling at TA
SS,-los l\lamos Uat;onal Laboratory Memorandum HSE~·M-~01 to Incident File 
;1'0111 ro. A. ~c.;1rnic •• Los Alal1'X.ll:>, !'IIe\, ~.~dXIC".). (S:;lmir. 1SB4. (l. )182) 

Scholl, J. L, April 1989. -Los Alamos Site Characterization Program Special 
Projects Report; (draft), prepared for Los Alamos National Laboratory by NUS 
Corporation, Los Alamos, New Mexico. (Scholl 1989. 0485) 

SchoR Fritz. L, September 12, 1985. -Structure TA-5-1; Los Alamos National 
Laboratory Memorandum HSes..a5-1103 to David Snow (Cross Cultural Research 
Systems) from Lynn Scholl Fritz (HSE-8), Los Alamos. New Mexico. (Scholl Fritz 
1985, 04-0082) 

Scholl Fritz. L., October 25,1985 • ..,.A-35 Oil SpilVPCB Soli Sal11)llng Survey and 
Results; Los Alamos ~at;:'nai Laboratory MAmnran.::luITI to File from Lynn Scholl 
Fritz (HSE-8). Los Alamos, New Mexico. (Scholl Fritz 1985,04-0083) 

Schulte, H. F•• April 1, 1959. "'Ventilation Requirements for Hot Cell and Dry Box 
Systems at T A-48,- Los Alamos Scientific Laboratory Memorandum to John Bolton 
(ENG-DO) from H. F. Schults, Los Alamos. New Mexico. (Schulte 1~59, 04-0183) 
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Schulte, H. F., Septermer 30, 1959. "'Contamination SUrvey: Buildings DP-32, TA· 
5-1. and TA-5-6; Los Alamos Scientific Laboratory Memorandum to S. E. Russo 
(ENG-3) from H. F. Schulte (Industrial Hygiene), Los Alamos. NewMexico. (Schube 
1959. 04-0184) 

Shafer. S. B.• circa 1989. ER Program Site Visits. Roy F. Weston. Inc. Field 
Notebook, Control #52, Los Alamos, New Mexico. (Shafer circa 1989, 04-0187) 

Shipman, T. L., December11, 1957. -Planned Overexposures-Waste Disposal
Ten Slte,-Los Alamos Scientific Laboratory Memorandum to N. E. Bradbury from T. 
L. Shipman, Los Alamos, New Mexico. (Shipman 1957, 04-(230) 

Smithour, M., September6, 1991. Telephonecommunication between K. Roberson 
and M. Smithour on International Technology (IT) Corporation Telephone Log, Los 
.Alamos, New Mexico. (Smlthour 1991, 04-0221) 

Smithour, M., September20, 1991.TelephonecornmunicationbetweenK. Roberson 
and M. Smlthour on International Technology (IT) Corporation Telephone Log, Los 
Alamos, New Mexico. (Smlthour 1991, 04-(222) 

Smithour. M., January 23,1992. Telephone communication between K. Roberson 
and M. Smithouron International Technology (IT) Corporation Telephone Log, Los 
Alamos, New Mexico. (Smithour 1992, 04-0223) 

Smithour, M., January 31, 1992. Telephone communication between K. Roberson 
and M. Smithouron International Technology (IT) Corporation Telephone Log, Los 
Alamos. New Mexico. (Smlthour 1992, 04-0224) 

Sohob. L.. October 12. 1988. -Results of Screening Analyses of Soil Material 
Corrected from Industrial Waste Line 66 Connecting TA·52 to TA-50,· Los Alamos 
National Laboratory Memorandum HSES-88-603 to Miguel Salazar (HSE-7) from 
Lars ~~r. (.-:SE~), La! Alam()R. New M&xi~, (Soholt 1eSS, ()4-0~8~) 

The Zia Company, February 26, 1986. -Septic Tank Report; The Zia Company 
Report. Los Alamos, New Mexico. (The Zia Company 1986, 04-0205) 

Uffit.thrti~. J., c"ctot.er ~~, 19::':", "Oi: Sp.II, Soutr. Side of TfL- ,2:': T A-35 " :.cs 
Alamos National Laboratory Memorandum to Chartes Nylander (HSE-8) from J. 
Umphres, Los Alamos, New Mexico. (Umphres 1986, 04-0193) 

USGS, 1984. Topographic Map. Frijoles Quadrangle. New Mexico Map No. 351 ()6. 
G3-TF-024, Denver. Colorado. (USGS 1984, 04-0239) 

Voelz, G. L., March 8, 1971. -Radioadive Effluents and Releases; Los Alamos 
Scientific Laboratory Memorandum to E. E. Wingfield from G. L. Voelz, Los Alamos, 
New Mexico. (Voelz 1971, 04-(194) 

Vogt, G" September6. 1952. -space Assignment-Disposition of Beta-11. 12. and 
13,-los Al2nlOs SciP.ntific Labom!ory Msmorancum to George Williams (Eng.-~} 
from Glenn Vagi (H-Division), Los Alamos, New Mexico. (Vogt 1952, 04-0196) 

Warren, J. L., November 18, 1974. -Areas of Concern at TA-35 to Waste Manage
ment,- Los Alamos Scientific Laboratory Memorandum H8-WM-336 to File frorr 
John Warren (H-8). Los Alamos, New Mex~. (Warren 1974, 04-0197) 
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Winbum, D. C, March 30, 1979. -Removal of Tritium Works from TSL-2 Basement: 
Los Alamos Scientific Laboratory Memorandum L-DO/A-605-79to Distribution from 
D. C. Wlnbum, Los Alamos. New Mexico. (Winbum 1979, 04-0201) 

Wingfield, E. E., January 29, 1960. -Demolition of Buildings by Fire,- Los Alamos 
Scientific Laboratory Memorandum to Distribution List from Edwin E. Wingfield 
(AEC). Los Alamos. New Mexico. (Wingfield 1960, 04-0202) 

Wingfield, E. E•• May 27,1960. -Demolition of Buildings by Buming,- Los Alamos 
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Chapter 4  Conceptual Model 

4.0  CONCEPTUAL MODEL FOR CONTAMINANT TRANSPORT AND 
EXPOSURE IN OPERABLE UNIT 1129 

4.1  Introduction 

The conceptual model for Operable Unit (OU) 1129 has been developed to 
determine the possible mechanisms of contaminant transport and the likely path
ways in which potential receptors could be exposed. The model takes into account 
the current understanding of the physical environment. site operational practices, 
contaminant behavior, and current and future use scenarios. 

4.2  Summary.of the Physical Environment at OU 1129 

au 1129 is located on·Mortandad Mesa at an approximate elevation of 7,000 ft. It 
is bounded by Mortandad Canyon and its tributaries, Ten Site and Effluent canyons 
to the north, Canadadel Bueyto the east, and PajaritoCanyon to the south. OU 1129 
is located within the central portion of the Los Alamos National Laboratory (the 
Laboratory) faCility. Figure 4-1 is a conceptual three-dimensional block diagram, 
which represents the primary environmental influences on constituent migration at 
au 1129. 

The OU 1129 mesa top is sparsely vegetated with juniper and pinon trees, grasses, 
and brush. The adjacent canyons are vegetated primarily with many varieties of 
conifer, Including ponderosa and pinon pine. The mesa sides sporadically support 
vegetation where soil is present and support little vegetation in areas where tuff is 
exposed. 

TIle pertinent irforrnatlon on climate for OU 1129 can be found in Chapter 2.0 of this 
Resource Conservation & Recovery Act {RCRA) FacilitY Investigation (RFI) Work 
Plan and in Section 2.5.3, Climate, of the 1991 Installation Work Plan (LANL 1991, 
0553). 

11.2.1 GE' ;)If)gl{.:' Cor, ~ltiuns 

Soils vary considerably in thickness and distribution across the mesa tops at OU 
1129. Ingeneral, soils are asandy, clayey loamwithin the Hackroy and Nyjack series 
classification. Soil thicknesses range from 0 to 40 in. and vary in composition from 
area to area (see Section 2.2.4, Soils). Soiis are absent along steep canyon edges 
and in eroSional channels cut into the mesas. In much of the active Technical Areas 
(TAs) at OU 1129, soils arecovered byasphalt,concrete, or physical structures (e.g., 
TA-35, -48. and -55). TAs that are inactive or have limited activity, such as TA-4, 
-5, -42. -52, -63, and -66, are more likely to have soils exposed to the environment. 

Under1ying the soil horizon (when present) at OU 1129 is the Pleistocene-age 
B~ndelier Tuff. The Bandelier Tuff is an extrusive volcanic deposit consistin~ of 
slightly welded to welded aSh-flow tuffs, pumice. and v'llcanic breccias. The 
formation ranges from 260 to 1,050 ft thick (LANL 1991, 0553). Porosity in the tuff 
ranges from 20% to 60% by volume (Abrahams 1963,0011); however. effeCtive 
porosity (interconnected porosity) is likely to be considerably less. Cooling and 
tectonic fractures are common throughout the formation. 
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4.2.2 Hydrologic Conditions 

The regional groundwater table is located approximately 950 ft beneath OU 1129 
within older alluvial deposits beneath the Jemez volcanic sequence (Figure 4-1 ). No 
hydraulic connection has been demonstrated between the shallow perched aquifers 
ofthe Laboratory and the main aquifer;the OU 1129 field investigation will be initially 
restricted to surface soils and the vadose zone ofthe Bandelier Tuff. Depths to which 
sampling will be conducted is discussed for each individual solid waste manage
ment unit (SWMU) in the sampling and analysis plans in Chapter 7.0. Moisture 
content within the shallow vadose zone of the tuff is typically very Iow-S% to 10% 
by volume (see Chapter 2.0). Unsaturated movement of fluids is expected to be 
limited within unfractured tuff conditions. The extent of fluid movement under 
saturated conditions is expected to vary widely as a result ofthe wide range of matrix 
porosity, textural and compositional variation, and fracture density, width, rugosity, 
cementation, etc., within the tuff. 

Perennial surface water is not found within OU 1129. Surface run.aff from storm 
events or snowmelt is channeled through storm sewers, diversion channels. or 
natural drainage to the mesa edge, which enables it to eventually reach the canyon 
floor. Water generated from facility operations accounts for discharges of highly 
variable volumes. Current liquid effluent discharge within OU 1129 occurs at a 
permitted outfall into containment lagoons at the east end of TA-3S. Historical, 
nonpermitted discharges in various SWMUs are the areas of interest inthis OU 1129 
Work Plan. 

4.3 Contaminant Transport at OU 1129 

Contaminant transport within OU 1129 may occur according to three primary 
transport 3Canarl()S: 

•  Resuspension and possible transport of soil particles by the 
action of wind, 

•  Vap\Jr or liquld-phas'3 transport in t'lP. ':ac,:se 2.0n6, :ii.d 

•  Surface water run-off and erosion. 

These three mechanisms, as well as site-specific factors such as contaminant 
type(s), volume(s). release history, and physical conditions of the site. govern the 
movement of contaminants from a release. 

4.3.1 Aeolian Transport at the Soil Surface 

Aeolian processes that foster the movement of soil particles along the surface can 
be an effective transport mechaflisrn for contam:nants at OU 1129. Th9 most 
significant aeolian processes include wind resuspension and dispersion of smaller 
soil particulates, and saltation of larger particulates. Only wind resuspension 
provides a direct potential exposure hazard because only the smaller particulates 
(less than 100 J..Im) are able to become suspended and are small enough to pose an 
inhalation threat. Particles transported by saltation do not remain suspended and 
are not small enough to be inhaled. Both processes can move significant quantities 
of contaminated material over time. 
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Present air emissions are not a concem of the Environmental Restoration (ER) 
Program; stacks currently emitting in OU 1129 are permitted through national 
emission standards for hazardous air pollutants or RCRA. This RFI Work Plan is 
concerned with the surficial deposition of particulates of prepermit emissions of 
currently or previously existing stacks and the potential aeolian transport of any 
contaminated soils regardless of the source of contamination. Resuspension of soil 
particles through any disturbance mechanism may expose potential receptors to 
contaminants. The potential for inhalation exposure and movementofcontaminated 
soil can be more problematic during the breezy spring months in Los Alamos, 
especially in dry years when soils are most prone to wind erosion. 

Factors affecting aeolian transport processes at OU 1129 include soil particle size, 
soil moisture, topography. vegetation cover, wind velocity, and wind direction. 
Laboratory-made structures, topography. and the nature and quantity of vegetation 
cover account for a surface that will create wind turbulence. Wind turbulence 
promotes and enhances the ability for wind to entrain and move particulates. 
Constituents released into the soil can be resuspended as respirable aerosols in 
wind-blown dust. Wind may cause contaminant migration by suspension and 
redepositionto previously uncontaminated areas. Disturbanceofsoil from site work, 
such as digging and excavation activities, will expose previously buried soil to the 
wind. Freshly exposed soils are rich in small, readily transportable particulates. 
Some sites of sufficient size andlor contamination may require mitigating actions to 
reduce dust emissions. Mitigating measures may include continuously watering the 
soil surfaces during work, covering the work areas at night orothertimes when work 
is not ongoing, and halting activities when the wind speed increases above a 
threshold level. 

Atmospheric conditions at the Laboratory are conducive to the rapid vaporization of 
volatile organic r,.ompol!n1s {VOr-s) in the shallow vadose 70ne. OrganiC vapo"s that 
ijre released to the atmosphere at the onginal SWMU or through vapoNransport 
pathways, such as vertical fractures, can be redistributed by aeolian transport. This 
type of contaminant redistribution is not a significant factor in OU 1129 because of 
the rapid off-gassing of organic vapors in the air and the relative age oftre SWMUs. 

4.3.2 Vapor/Uquid-Phase Transport in the Vadose Zone 

At OU 1129. liquid-phase contaminants are expected in the vadose zone. Fluids will 
migrate through primary effective porosity and secondaryopen fracture zones. The 
rate of fluid migration depends on the degree of saturation in the effective (intercon
nected) pore spaces. Unsaturated flow of fluids will occur through a medium when 
saturation is less than 100%. Unsaturated hydraulic conductivity can vary tremen
dously as changes in the soil moisture content occurs. Fluid migration in the tuff 
below OU 1129 is expected to be limited as a result of the low unsaturated hydraulic 
conductivity (10-8 cmls) and the moisture content as discussed in Chapter 2.0. 
Saturated flow in the vadose zone can occur when 100% of the pore spaces of the 
tuff (Ire filled with flu:d. Migration u.,dersatur.:tt9d flcVl condition~ ir. the vadcse zone, 
which can develop from significant infiltration events such as extended rainfall. 
snowmelt, or continuous discharge, can be extremely variable. Permeability in the 
tuff under saturated conditions has been measured at 10-8 cm2 (see Chapter 2.0). 
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4.3.3 Tectonic and COOling Fractures 

Fractures within the tuff are common at OU 1129. Approximately four fault traces 
exist within the OU boundaries (Vaniman and Wohletz 1990, 0541). Presently, the 
trace of most concern is at the east end of TA-35. at which potential liquid plume 
migration down Ten Site Canyon could be affected. The fracture systems associated 
with tectonic events can have high hydraulic conductivities. depending on the 
amount of montmorillonite clay that has developed as a result of solution transport 
and weathering of the tuff. 

Joints or extension fractures are a result of the cooling tuff unit at the time of 
emplacement. These fractures are commonly filled with caliche near the surface and 
grade downward to clay, and may be open at depths greater than 30 n. Fracture 
networks may restrict contaminant migration to a large vertical component. Filled 
fractures inhibit moisture movement. Open fractures are effective barriers to liquid
phase unsaturated flow because fluid cannot migrate across. They can provide flow 
paths for vapor transport under unsaturated conditions or for rapid water movement 
under saturated or near-saturated conditions. Roots have been found in joints as 
deep as 30 ft, which suggests that joints or fractures may be important infiltration 
pathways (see Chapter 2.0). The extent of fracturing in the Bandelier Tuff below a 
depth of 30 ft is not well documented. 

4.3.4 Inflbratlon 

Precipitation that infiltrates the soil generally flows vertically into the vadose zone. 
The downward migration of water in the vadose zone may be Impeded by a layer of 
clay (montmorillonite), which may develop at the soiVtuff interface on account of 
weathering (LANL 1990, 0144). Vegetation. where present. assimilates a portion of 
t:'e water infiltrating t!1-:: Hirtose zon~ and relec:ses it to the ~mosph~rp thrcugh 
evapotranspiration. Infiltration studies at the Laboratory indicate that only the 
shallow portions of the vadose zone are normally influenced by the infiltration 
process. Moisture readings in the tuff rarely exceed 5% to 100k saturation below 
depths of 33 ft (Abeele et al. 1981,0009). 

fluids infiltrali~ the vadose zone can be disc.harged to surface "'Jater through 
perched aquifers, seeps. or springs. Several hydrogeologic studies indicate that 
perched groundwater and surface water are not hydraulically connected to the main 
aquifer, which is estimated to be about 950-ft-below OU 1129 (see Chapter 2.0) 
(LANL 1991, 0553). Wells drilled to perched water zones are for investigative or 
monitoring purposes only. The perched water is not used; only the main aquifer is 
capable of supplying water (Devaurs 1985. 0046). 

The transport of fluids and constituents in the vadose zone is limited by several 
primary environmental factors (i.e .• precipitation, clay content of soils, unsaturated 
hydraulic conductivity. thickness of unsaturated zone, storm-sewer drainage). The 
annual amount of precipitation at OU 1129 is relatively low. Precipitation that does 
oc.cu:- is generally assc,ciated with a 5tor;-,1 event; dming surtace water run-of!, !lows 
travel overland because ofthe sudden influx atwater. Some soils contain clay, whicn 
abJorbs water. lowers the permeClbility, and retards downward migration. In some 
areas, the clay may act as a localized aquitard. Storm Sewers manage the 
precipitation that falls on pavement or buildings at the TAs (e.g., TA-35) and prevent 
the precipitation from infiltrating the subsurface. Some of the water that actually does 
infiltrate the subsurface may provide recharge to the perched aquifer. 
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4.3.5 Vapor-Phase Migration 

Vapor-phase migration inthe vadose zone for VOCs and tritium will be controlled by 
concentration gradients for the constituents; formation characteristics, such as 
effective porosity and rnoisturecontent; fractures; and local atmosphericconditions. 
Vapor migration can cause an exchange of gases with the atmosphere (i.e., 
contaminant evaporation) through primary porosity. fracture zones, or Laboratory
made structures. The low moisture content and moderate to high effective porosity 
of the tuff at the Laboratory is conducive to the lateral and vertical movement of 
volatile organic vapors in the vadose zone. 

4.3.6 Surface Water Run-off and Erosion 

As discussed above, precipitation that occurs at OU 1129 is not always infiltrated. 
Portions of OU 1129contain barriers (i.e .• asphalt. concrete. or physical structures) 
that prohibit storm water infiltration to the soil. As a result. storm water is mostly 
diverted to storm sewers at these locations. Surface water produced by a storm 
event, which is not diverted to storm sewers, erodes soil and runs overland intosmall 
channels leading intothecanyons. This watercontributes toephemeral-stream flow. 
Ephemeral-stream volume directly relates to the amount and manner in which 
precipitation has fallen. Because ofthe subsequent erosion of soil and rock, run-off 
water can carry constituents released either in dissolved form or as contaminated 
soil sediments. Ephemeral-stream transport is not considered in this Work Plan. 
Constituents transported by soil erosion to the nearby canyons will be addressed in 
the Work Plan for OU 1049. 

Erosional processes by water and general mass wasting of the mesa tops may 
expose and mobilize C'Ontaminated soils or buriP.CI wantes. Thet=e processes will 
p!'Omote the distributicn of contaminants through wind ~rld surface waler. Evemu
ally, these erosional processes may lead to transport to adjacent canyons and 
associated ephemeral streams. 

4... Dc..tp.ntial Wa:-.•es ::&:1c.' \\ ast~ Ch~.acteristi:-s 

Facility operations throughout OU 1129 have generated a variety of hazardous and 
radiological wastes that may havebeen released to the environment. Data obtained 
from archival information (see Chapter 3.0) suggest that the potential wastes 
released to the environment comprise the following five basic categories: 

• Radionuclides 

• Volatile organiC compounds (VOCs) 

• Semj'Iolatile organic compoul1Cls !SVOCs) 

• Polychlorinated biphenyls (PCBs) 

• Inorganic compounds containing hazardous constituents 
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Contaminants that presently exist in the environment may have maintained their 
original chemical orphysical characteristics ormay have been ahered to a derivative 
compound. Derivative compounds are generated as a result of chemical reactions. 
transformations. biological activity, or radioactive decay. In many cases, the prob
lems associated with releasing waste to the environment can be significantly 
minimized or eliminated through physical, chemical, or temporal influences on the 
parent compound. A listof potential organic, inorganic, and radiological constituents 
that may persist in the environment at au 1129 are given in Tables 5.3 through 
5.12 in Section 5.0 of the Laboratory Generic Quality Assurance Project Plan (in 
Appendix T ofthe IWP [LANL 1991, 0553]). The specific operational characteristics 
and potential wastes generated at each SWMU will guide which groups of constitu
ents will be sampled for at each site. 

4.5 Background Levels 

The determination of background concentrations for organic, inorganic. and radio
active constituents at au 1129is necessarytoset an environmental base line forthe 
site. Background levels aredefined as concentrations that occur naturally in the local 
environment. The ER Program's Framework Studies Team is responsible for 
developing a complete geologic, hydrologic, and geochemical base line document 
forthe entire Pajarito Plateau area. The ER Program iscurrently developing base line 
risk assessment scenarios and criteria that will be presented in the 1992 version of 
the IWP. This approach will be developed in adequate time for data analysis. The 
information will be used for evaluating au 1129 data and determining which sites, 
if any, contain radiological or hazardous constituents above natural levels. 

4.6 Primary Contaminant Sources 

P,;mary contaminant sour~ec r9pre£ent ~he Drir~ipal SOt:rce from which co~~ami
nants can be released to the environment as a resuh of operational procedures or 
accidents at au 1129. Thesecan be divided intothe following threebasiccategories: 

• Surfac.e sources 

• Subsurface sources 

• Atmospheric sources 

Surface sources represent the group of SWMUs from which contaminants may have 
been released directly to the land surface. Examples of SWMUs that fall into this 
group include outfalls. canyonside disposal areas, and aboveground storage tanks. 
Table 4-1 presents amore comprehensive list of surface sources at au 1129. Spills 
or leaks commonly impact a small area localized to the immediate vicinity of the 
source. Continuous discharge from treatment facilities or outfalls may cause a 
Significant area of contamination. Processes that may mobilize contaminants from 
asurface release include infiltration, volatilization, surface erosion/run-off, and wir"!::t 
di~persion. 

Subsurface sOUrces include SWM Us that may release contaminants usually from a 
source directly into the subsurface environment. Typical SWMUs that fall into this 
category include septic systems, underground storagetanks, and buried waste lines 
(Table 4-1). The size of the area impacted from asubsurface source will depend on 
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CONCEPnJAL MODEL PRIMARY CONTAMINANT SOURCES 

Surface Sources Subsurface Sources Atm~ Sources 
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- IncinanIIor emisSion Slacks 

- Air extlalJln systems 

- Evaporator systems 

- SI.II'face ImpoundmenIs 

the nature ofcontaminants, the rate and volumeofthe release, depthof release, and 
local hydrogeologiccharacteristics. Contaminant transport from asubsurfacesource 
may include liquid- and vapor-phase movement in the primary porosity and fracture 
porosity in the vadose zone. 

RCRA is concerned with the historic atmospheric discharges of particulate contami
nants of concern (COCs) from currently permitted stacks. SWMUs associated with 
this type of source consist of the contaminant deposited on soils surrounding the 
release silt:!. Ty~ica: £:xamples of almospheri: SO:'UCE:S il'll,;lude incinerc:to: :;iack 
emissions, air exhaust systems, and hot cell or other process vents (Table 4-1). 
Releases from this type of source are associated with diffuse surface contamination 
that can potentially cover a large area. The areal extent of potential contamination 
is related to emissior. volumes and t\t?€.s. pre'Joiling winds. and climatic conditions. 
: ;oc.;;s:.es c\)rlt;~llIing cvm.....T!; •• ~ nt dbtrib..lti':);) a.€' atmosrreric di.:;persi::>:1, I- ar. elG 
size, dry aeposition, volatilization. and resuspension in wind-blown soils. Stc:::k 
emissions may be modeled to predict areas of maximum deposition and expected 
concentrations for sampling plan design. 

4.7 Primary Release Mechanisms 

Primary release mechanisms consist of two types: operational and accidental. An 
operational loss of contaminants would be the release of constituents through 
routine process operations; intentional, but unplanned, releases may also have 
occurred. This would include system discharges, outfalls, septic systems. air 
emissions. or test procedures. An accidental loss of contaminants would include 
unintentional rt:!13ases, such as leaking underground storage tanks, surfCiCtI over
flows, spills, leaks, or operational accidents. 
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4.8 Mobilizing Processes for Contaminant Distribution 

Mobilizing processes are those events that mobilize contaminants within amedium 
oramong media. Mobilizing processes for water include the dischargeof ephemeral 
streams, percolation and migration in the vadose zone, groundwater transport, or 
evaporation. Stream sediments are considered soils because streams are ephem
eral. Mobilizing processes for soil include aeolian processes, plant uptake, or soil 
gas. Aeolian processes (i.e., wind resuspension, dispersion, and deposition) arethe 
mobilizing processes for airborne particulates or soil gas. 

4.9 Present and Future Land Use 

OU 1129is bounded onthree sides by other Departmentof Energy (DOE) land used 
by the Laboratory, and onone sideby an insular parcel of uninhabited San Ildefonso 
Pueblo land. Laboratory land is used for building sites, experimental areas, waste 
disposal, roads, and utility rights-of-way. However, these uses account for only a 
small part of the total land area. Most land provides a buffer zone for security and 
safety and is a reserve for future Laboratory operations (LANL 1991, 0553). 

Wdhin OU 1129, access to the TAs may be restricted according to security required 
by site operations. Access at TA-55 is restricted to authorized personnel only and 
is secured by fences. TA-66isnotsecured. TA-48 is restricted and secured byfences 
except for some oKlCe complexes. Building 87 and 213 at TA·35 are fenced, but the 
rest of the facility is not secured. TA·52 is partially fenced, but most of the SWMUs 
in TA-52 are outside fenced areas. TAs-4, -5, -42, -63, and unsecured areas of T As
48 and -52 may be accessed by unauthorized visitors. litborat6ry employees are 
known to use dirt roads within the OU as jogging and biking trails. 

Cl'rrent p;,o~!"am guide: nee for the f'-'ture land use at OU 1129 states that the currf:int 
institutior.al activities and restrictions will apply for the next 100 years. At the 
termination of Laboratory activities. DOE may tumthe area containing OU 11290ver 
to the National Park Service as an addition to Bandelier National Monument. 

4.10 Idp.ntification Of Potential r.ece~tors 

Potential receptors at present and while OU 1129 continues to be operated by the 
Laboratory are defined as Laboratoryemployees, visitors, and possible trespassers. 
For the future usp scenario, potential receptors are defined as itinerant recreational 
users. Because of OU 1129's central location within DOE-controlled property, no 
significant pathway of exposure of the general public beyond the site boundary is 
believed to exist. 

Under the occupational exposure scenario, potential receptors are exposed to 
contaminants within or inthe vicinity of an industrialorexperimental site. At OU 1129, 
this scenario applies tothose individuals who work orvisiton or nearthe site and may 
be routinely exposed for shert periCY.Is to contaminated media. O~cupationQ! 
exposure standards are not in the scopeof RCRA. Dllta gathered during the RFI will 
help to assess migration potentials and risk scenarios in a consistent manner with 
Environmental Protection Agency concems over future unrestricted public use 
scenarios. 
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The future recreational scenario addresses people who may spend alimited amount 
of time at or near a site while hiking, riding, camping, or picnicking. No hunting or 
fishing is allowed in Bandelier National Monument. Animals that graze the area 
and are later hunted in adjacent areas are considered to be of insignificant numbers 
and not a contributor to the local food chain. In general. no commercial or private 
foodstuff is produced in the areas of concern. Casual food gathering in the area is 
limited to pinon nuts, mushrooms, and few other plants or herbs. Ingestion of 
contaminated biota is not considered a likely pathway of significant exposure. 

4.11 Exposure Pathways 

Receptors may be exposed to radioactive or hazardous materials from one or more 
media. The medium (i.e., soil. water, or air) of exposure will likely be a secondary 
contaminant source, which is defined as the medium contaminated with COCs from 
oneofthe principal sources. Contaminantscould subsequently be released from the 
secondary sources and allow exposure through a variety of mobilizing processes. 
Potential contact with these media may lead to exposure of a receptor. Figure 4-2 
represents aconceptual model of surface contaminant transport to potential recep
tors within OU 1129, and Figure 4-3 represents a conceptual model of subsurface 
contaminant transport to potential receptors within OU 1129. The concept behind 
Figures 4-2 and 4-3 requires that when subsurface contaminants (Figure 4-3) 
become exposed to the surface (from erosion, mass wasting, or other processes), 
the paths shown for surface contaminants in Figure 4-2 then become applicable. 

Viable exposure pathways under RCRA could include inhalation or ingestion of 
contaminants containing either hazardous or radioactive constituents, and for 
radionuclides could include groundshine and/or air immersion from direct ionizing 
radiation. The degree of health risk from exposure is a function of the type of 
contaminant, method and duration of exposure, and characteristic of the receptor. 
In 11 Ie conceptual r.1odel for OU 11~, oirect ingestion of contaminated SQ;; is tr.E: 
pathway likelyto present the most risk. Other pathways will not present as much risk 
for the following reasons: near-surface direct radiation sources are expected to be 
insignificant; potable groundwatersources do not exist in the OU; food crops are not 
grown in the OU and animals thelt gr~7e in the au are not harvested; anc' 
COi1~ar. ;:"1a,1t g;; r.:oncentratll.. n;:; fro:T' aeolian pi. Gef,ses ctu ~ing dusty ;,criocs ar , 
expected to be insignificant. Modeling and risk assessment efforts will focus on 
predicting conditionsat future times underthis conceptual model, and data needswill 
be developed to support these activities. 
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Figure 4-2. Conceptual model of surface contaminant transport to potential receptors 
within OU 1129. 
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Figure 4-3.  Conceptual model of subsurface contaminant transport to potential receptors 
within au 1129. 
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Chapter 5  Technical Approach 

5.0 TECHNICAL APPROACH 

The goal of this Resource Conservation and Recovery Act (RCRA) Facility Investi
gation (RFI) is to ensure that the environmental impacts associated with past and 
present activities within Operable Unit (OU) 1129 are thoroughly investigated in 
compliance with Los Alamos National Laboratory's (the Laboratory's) RCRA Part B 
(Hazardous and Solid Waste Amendments [HSWA] Module) permit. To accomplish 
this goal, the nature and extent of contamination must be identified. and risk must be 
assessed for human and environmental receptors along any reasonable environ
mental pathways that may lead to exposure. The technical approach used in this 
Work Plan focuses efforts on meeting required site characterization objectives in a 
cost-effective manner. This approach uses a health-risk-based decision-making 
process (consistent with the Laboratory Installation Work Plan [IWPl [LANL 1991. 
0553] and proposed Subpart S to 40 Code of Federal Regulations (CFR] 264) for 
recommending solid waste management units (SWMUs) for no further action (NFA) 
or for further study of possible remedial actions under a corrective measures study 
(CMS). As discussed in Chapter 1.0, a decision analysis approach will be employed 
in the RFI report and CMS to manipulate data gathered as a result of the RFI. 

5.1 Summary 01 the OU 1129 Technical Approach 

The basic technical approach for OU 1129 is summarized as follows: 

•  Archival data is gathered from availablesourcesto helpdefine 
a basic understanding of the processes and events that 
produced each SWMU and the contaminants of concern 
(COCs) that may be present at each SWMU. 

•  The archival data is evaluated to identify those SWMUs for 
which no potential hazard exists so that the number of sites 
that must undergo field investigation can be reduced. 

".~~j~" , 
•  The S'NMUs ~fiat rec, J;, e t:€ j i.. ve~ .igat::m arE' .;:..S~ ;:S3ec ')'1 

ti.e basis of archival illformation to determine whetlier l!"le 
initial characterization effort will be a broad-based Phase I 
field investigation or a more detailed Phase II investigation. 

•  Phase I field investigations are carried out where needed to 
determine the presence or absence of COCs and to supple
ment existing information on source terms or site conditions. 

•  Data gathered during Phase I investigations are used to 
determine which SWMUs need further characterization and 
which maybe recommended for NFA. For SWMUs that require 
further study, Phase I data are used and modeled to help 
desi~h Phase" sCl7:1pling anc amllYl:lis pla"lJ (SAPs), The RFI 
Work Plan will be amended and submitted for Environmental 
Protection Agency (EPA) review and approval when Poase II 
SAPs are completed for sites requiring Phase II investigation. 
Interim phase reports will be submitted at least quarterly as 
characterization work proceeds. 
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..  Phase II field investigations are conducted where appropriate 
to characterize the nature and extent of contamination and to 
obtainthe data necessary for a quantitative assessmentof risk 
posed by COCs. 

..  Quantitative risk assessment is conducted for each site once 
the data needs are satisfied by the field investigation. 

..  An RFI report is compiled that contains the results of field 
investigations and recommendations for SWMUs evaluated 
by the decision process. SWMUs are recommended for CMS 
when the analytical sample mean exceeds action levels for 
individual components, or when aggregate risk assessment 
results exceed the programmatic threshold; the remaining 
SWMUs are recommended for NFA. Recommendations of 
NFA will be supported by appropriate criteria, which are 
discussed in the following text. 

The technical approach and decision process used in this Work Plan are discussed 
in detail in the following sections. 

5.2 OU 1129 Decision Process 

All SWMUs within au 1129 are evaluated using the four-step decision process 
illustrated in FlQUre 5-1. Italicized terms used in this diagram are defined in Table 
5-1. Each of the four diamonds in the diagram represents a point at which adecision 
is or will be made for each SWMU under consideration. To ensure simplicity in the 
process, each question posed has only two possible answers, "yes" or "no." The 
process is designed to identify those SWMUs that can be recommended for NFA as 
early in tne procetll:) as possib!e, wilh Ihe lea::t cxpelKiitu:e I)f reSO:JrC6S. Those 
SWMUs that cannot be recommended for NFA after Phase I and II investigations 
and risk assessm~ntarecompletewill becandidates foraCMS. Candidate SWMUs 
for voluntary corn.ctive actiOn/interim action ""ill be identified as appropriate within 
the ')rocess. 

ModUle VIII of the HSWA permit ostablishes Corrective Action ReqUirements 
(CARs). Task IV, Investigative AnalYSis. specifies that the permittee must identify all 
relevant and applicable standards for the protection of human health and the 
environment. Task VI, Identification and Development of the Corrective Action 
Altemative or Alternatives, further specifies that based on the results of the RFI, the 
permittee must identify, screen, and develop the alternatives for removal, contain
ment, treatment, and/or remediation of contamination on the basis of objectives 
established for corrective action. Cleanup requirements can be divided into three 
categories: (1) contaminant-specific requirements that address specific contami
nants, (2) location-specific requirements that arebased on aspecific site setting, and 
(3) action-specific requirements associated with specific response actions. In the 
absenceoftheSWMUs being investigated, the identification of potential CARs atthis 
time would :.,e premature. Tne full tabulation of potemiallocation-spccitic, contami
nant-specific, and action-specific requirements will be provided in future technical 
reports as adequate SWMU information is obtained through the RFI process. 
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P8rlorm PIIIItu II 
data collection and modeling .... .........~ 

Recommend 
forNFA 

ReCXlmmand 
forNFA 

"Panding ER Program Office diraction. eandidahoo SWMUs may be SCteaned 
for voIunrary CXlmIC1iva actionlinlarim action (VeAlIA) alll'lV of these poinlS. 

Figure 5-1, Decision Process for OU 1129 (Italicized terms are defined In Table 5-1). 
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TABLE 5-1 

TERM DEFINITIONS 

Archival Data: Available infonnation collected to date from published and unpub
lished records pertaining to the history or processes of a solid waste manage
ment unit (SWMU). Records can include written communication such as reports, 
memoranda, letters, notes, orcalculations. Verbal communication, if substanti
ated in writing or other independent testimony, can be considered as archival 
data. Archival data generally has unknown data quality. 

Potential Risk: A judgmental detennination on the potential release of contami
nants of concem to the environment at a SWMU solely on the basis of archival 
data. Apotential risk is basedonthe likelihood that a release may haveoccurred 
at a SWMU and may have entered a potential migration pathway leading to off
sitereceptors. Nopotential risk is associated with the SWMU if anyof thecriteria 
for no further action (NFA) in Table 5-2 are met. 

Contaminants of Concern (CoCa): Organic, inorganic, or radioactive solids, 
liquids, or gases that, because of quantity, concentration, orphysicaVchemical 
characteristics, may cause or contribute to a threat to human health or the 
environment. Contaminants of concem may consist of one or more Resource 
Conservation and Recovery Act (RCRA)-regulated orComprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA)-regulated con
stituents or of radioactive elements/daughter products. 

Phase I: The initial sampling phase of site assessment work intended to collect 
adequate infonnation to confinn the presence or absence of contaminants of . 
concem in the environment. Phase I investigations may also include the 
gat~lerir.g of gerJ!ogicul. ~evp:')'si0al, and geoche-rnk',' data c~:)[l~idF.!r£d neeee
sary for modeling and other data analysis needs. Information collected during 
Phase I sampling and analysis will detennine if Phase II sampling is necessary 
or if a recommendation for NFA is warranted for the SWMU. 

':"t; .se :': ThE' <;E:corj S::-lplir.;;, ::>hi:..2~ cf sae 3~.·3ss~::n' 31:''' 'All!:i t'12' ';ave 
COCs, whici I isdetei1Tli,lcd on (ho basis of very :...>mpletc arcr.:val oata c.r Phasa 
I sampling investigations. Phase II sampling and analysiS will help to detennine 
the physical-chemical characteristics of the site and attempt to delineate the 
nature and extent of contamination. Data collected will be used for contaminant 
fate andtransport modeling, risk assessment, treatability studies, and corrective 
measure studies. as required. 

Human Health orEnvironment: Strictly under RCRA, pertaining specifically tothe 
health and environment of the general public; occupational exposures to 
Laboratory employees are addressed under other applicable or relevant and 
appropriate requirements (ARARs), not under the Environmental Protection 
Agency's (EPA's) guidelines for the general public. 

Waste Characterization: The process of quantitatively and qualitatively describ
ing. to the compound level, the 40 CFR 261 Appendix VIII and 40 CFR 264 
Appendix IX COCs within bperable Unit (OU) 1129. 

Site Characterization: The process of quantitatively and qualitatively describinb 
t"e phYSical environment and its relationship to COCs within OU 1129. 
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5.2.1 Decision Point 1: 

On the basis of archival data, Is there any potential risk to human health orthe 
environment at this SWMU? 

Section J of the Laboratory HSWA permit allows the Laboratory to submit an 
application for a permit modification at locations in which information exists that 
demonstrates that hazardous wastes, including hazardous constituents, have not 
been released from SWMUs that pose a threat to human health orthe environment. 
The function of Decision Point 1 is to differentiate, on the basis of available archival 
data and observation, between SWM Us that clearly do not pose a potential risk to 
receptors and those that will require further investigations. This decision must be 
made on the basis of qualitative archival information and requires professional 
judgment on the part of the decision maker. 

A "yes· decision indicates that the SWMU under consideration poses some degree 
of potential risk or that the available data are insufficient to deny the possible 
existence of risk. All such SWMUs are recommended for further consideration at 
Decision Point 2. A ano- decision indicates that, on the basis of professional 
judgement, the SWM Uposes no potential risk and should be recommended for N FA. 
Because of the judgmental nature of this decision, a recommendation of N FA cannot 
be made unless the available documentation and/or site inspections clearly show 
that a release of COCs has not occurred, or if a release is dOaJmented, the release 
is physically prohibited from migrating to off-site receptors, the site has been 
adequately remediated, or the release is permitted under current regulations. See 
Chapter 6.0 of this Work Plan for a complete discussion of NFA recommendation 
information. Each recommendation of NFA must be justified by one or more of the 
criteria listed in Table 5-2. 

Evaluation at :Jecision Point 1 civides the Olj ~ ~29 SWMu~ int:> tv/o set:;: one set 
consists of SWM Us recommended for N FA and another set consists of SWMUs that 
must be evaluated at Decision Point 2. Because the first decision is made on the 
basis of existing archival infomlation, all SWMUs in OU 1129 were evaluated at 
De::ision Point 1 dur:nl') the p"el= Jration of fhis Work Plan. SWMUs recommended 
rc.r i~rA a', :Jecisio~, Point 1 3rd .. :e cr;te~ia used ,or "1f baf 'S of sLlch recumrr,~nja
tions are presenied in Chapter 6.u. 

5.2.2 Decision Point 2: 

Are the archival data sufficient to allow development of a Phase II sampling 
plan? 

Decision Point 2 allows the set of SWMUs requiring further characterization to be 
sorted for development of Phase lor Phase II SAPs. The purpose of this decision is 
to determine which SWM Us need Phase I characterization before a more detailed 
(and expensive) Phase II investigation. Within OU 1129. pre-existing analytical data 
will not be used fo,- action 1$Wj: comparisons or risk ca/wlatiop.s; arc~ival data is used 
only for N FA recommendation or sampling plan design. Archival data was reviewed 
against several criteria to help determine if Phase I or Phase II sampling is more 
appropriate. These criteria include the following: 
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IABLEH 

CRrrERIA USED FOR A RECOMMENDAnoN OF NFA AT DECISION POINT 1 

(NOTE: These criteria are designed to comply wi... guidance in proposed Subpart S, to 40 CFR 
264 as pi,tilshed in tie Federal Regisler, Vol. 55 No. 145. Section VI D.) 

Archival data for C8f1ain SWMUs in OU 1129 indicate that they may be candidates for no further 
acIian under terms propoaad in Subpart S ~ they pose no Ihreat to human health or the 
environment. These SWMUs tal into four groups on the basis or the following criteria: 

A)  The SWMU or AOC has never been used for the management (i.e•• 
generation, IreaIm8nt, storage. or disposal) of RCRA hazardouswastes or 
I'8dioacIiw wastes. 

__  Site design, condiIions. or institutional COt'IlrOIs preclude any releases from 
the SWMU that WOIJd pose a Ihreat lID human health or the environment 

C)  The SWMU or ACe is part or an adiYe process that operates under the 
current RCRA operating permit. or other applicable ragulalions. 

D)  The SWMU has been characterized or remedlated in ac:cordance with 
c:urrent applicable state or federal regulations, and the available data 
indicate that COCa are not present in concentrations that exceed natural 
badfgraund levels. 

FUI1her discussion or these criteria and individuaJ SWMUs recommended for NFA is in Section 
6.1. et seq., of the Work Plan. 

• probability that COCs are present and correctly identified, 

• prolJability ttaat the lateral and mrizontal extent are accurately 
known 

•  suitability ofexisting anlaytical data (for both location and 
analytes) to the design of a Phase II SAD, and 

kpow·edyto::. 01 CX~t:CI Ti~1 it:\! <·r op~r<.i.tl(J;)al ;x,-,cessc.;""; .t 1m 

contirbitued to the SWMU waste stream. 

Some SWMUs have an archival data set that provides significant insight into the 
nature and extent of contamination. This may eliminate the need for Phase I 
investigation and may also allow development of a very targeted initial Phase II 
investigation. However, because essentially all data available from archival records 
are either of unsubstantiated quality or only concerned with the radionuclide 
components of the waste stream, some additional field investigation and analysis will 
be necessary for SWMUs going into Decision Point 2. At the present time, no SWMU 
is being considered for initial Phase II sampling. All investigated SWMUs will 
undergo Phase I sampling to confirm archival information and to allow for develop
ment of cos!-~ffect!ve Dhasp II sampl!ng plans. ThiS contingency will not allow any 
SWMU surviving the ciecision process beyond DeciSion Point 1. regardless of 
archival data, to be recommended for NFA without a minimum amount of character
ization done under strict RCRAIER Program quality assurance (OA) requirements. 

Decision Point 2does not provide amechanism for recommending SWMUs for NFA. 
The deciSion made at Decision Point 2 may produce two sets of SWMUs: one set 
that req....ires Phase I sampling and another set that can proceed directly to Phase 
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II sampling. Because the decision made at Point Decision 2 is based on existing 
data, each SWMU was recommended for Phase I or Phase II sampling during Work 
Plan preparation. 

5.2.3 Phase I Sampling Process 

The phased approach to site characterization used in this Work Plan is consistent 
with EPA and Laboratory IWPguidelines. Thetechnical approach forOU 1129uses 
a minimal Phase I field investigation to confirm the presence or absence of COCs at 
asite. A detailed discussion of the Phase ISAPs is found in Chapter7.0 ofthis Work 
Plan. 

Phase I sampling will take place at SWMUs in which contamination is suspected but 
not confirmed by archival data. The goal of Phase I sampling is not complete 
characterization of the site, but simply discovery of COCs. The initial step of Phase 
I investigations will be a comprehensive geodetic and environmental (radiological 
and VOC) survey to further refine site knowledge and confirm or allow the revisionof 
SAPs. The Phase Isampling process design will include efforts to model the "worst
case" condition ofthe contaminant scenario so that Phase I sampling points can be 
chosen, within a predicted threa.dimensional (3-D) envelope, that have a high 
chance of yielding confirmatoryresults. Formost investigations in Phase I, sampling 
will be done on a 3·0 random basis within this envelope. (See Appendix C for a 
discussion of modeling in SAPdesign.) 8Real-time"analytical dataobtained through 
field laboratories from initial sampling will be used to continually evaluate the data 
needs for Decision Point3(discussed in Section 5.2.4). As analyticalresults become 
available, SAPs will be revised as necessary to acquire the needed data. In this 
manner, Phase I is an iterative, flexible process. Data acquired through Phase I 
investigations will serve as input for Decision Point 3. 

Mditional:y. the ql iantitativ9 cata f"om Phase I will be Lised ~o help desigl'l a mo:,,~ 
efficient Phase II sampling program. Phase I data will help identify accepted 
statistical concepts for evaluating the sufficiency of sample numbers and additional 
data needs for modeling plume condition and extent and future migration potential. 

5.2.~ [Jeclsic.r Poi.u 3. 

Do the data collected in Phase I sampling confirm the presence of COCsat this 
SWMU? 

Decision Point 3 isdesigned sothat Phase I-sampled SWMUs, at whichthe absence 
of COCs is confirmed, can be recommended for NFA. For those locations at which 
COCs are confirmed, Phase Idata will be used in the development of Phase II SAPs. 
For the purposes of Decision Point 3, the presence of COCs at a SWMU is 
considered confirmed if 

1) the analytical results for the cac chosen show it to be 
present in the sample when analyzec! by :my of t~e methcd:; 
listed in Section 5 of the Laboratory ER Program's Generic 
Quality Assurance Project Plan (OAPjP) (LANL-ER-OAPjP) 
at data quality Level III or IV, and 

2) the concentration of any naturally occurring cac exceeds 
the natural background level for that constituent. 
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The absence of COCs is confirmed if none of the suspected constituents are 
detectedor noneofthe suspected COCsexceedtheirrespectivebackground levels. 
The ER Program is currentlyconducting a pilot study on soils and the Bandelier Tuff. 
The study will determine the background concentration range of target list metals 
and radionuclicfes. The investigation will also collect data on some physical and 
chemical parameters that control mobilities of the constituents. Initial results of the 
study will be presented in the 1992 revision of the IWP and will be available for use 
in adequate time for data analysis. 

A"yes"answerat Decision Point3 indicatesthatthe presence of COCs atthe SWMU 
has been confirmed by analytical data of at least Level III gathered by a technically 
sound sampling effort. and that the SWMU must then be evaluated at Decision Point 
4. A -no" answer indicates that the absence of COCs at the SWMU has been 
confirmed by a technically sound and QA-valicfated sampling effort and justifies a 
recommendation ofNFA. Decision Point3 is the secondpoint inthe decision process 
at which a recommendation of NFA can be made for a SWMU (refer to Figure 5-1). 

The data required to make a decision at Decision Point 3 are the concentrations of 
suspected COCs at selected sample locations at each SWMU. The purpose of 
Phase I sampling is to acquire the analytical and field data needed to make a 
defensible decision at Decision Point 3. Information on site history. physical site 
characteristiCS. chemical andphysical behavior of suspectedconstituents. and other 
factors must all be considered in determining the appropriate locations and depths 
at which samples must be collected to confirm the presence or absence of potential 
COCs. Data quality objectives and data needs for Phase I sampling are discussed 
further in Section 5.3.1. 

5.2.5 Phase II Sampling and Modeling Process 

Thepurposeof Phase II sampling istodevelopamorecomplete picture of the nature 
and extent of contamination at a site. Phase II SAPS will vary significantly for 
individual SWMUs as a function of the amount and type of data available from 
arch:..,,' s and fro", Ph~:::;G I sample res'Jits. SO:Jrces C'f potentia! variation in the 
I;. ivirI.1mt:;iltr:., .Tlc3.~Ui~r..Gi1t I=~o;::eb:-' w,1 be ..A:Jdr.~ :,1 ~!",e deSI~'1 o. Pt'a..c t: 
sampling plans. Data on these variatIOn sources may come from an analysis of 
Phase I results and from data supplied by the Laboratory ER Program Office 
background studies program because no pilot or reconnaissance studies within OU 
1129 were conducted to speCifically address this concern. 

Phase II will likely be an iterative process for most sites; real-time analytical data will 
be usedto model the progress ofthe investigation against the data quality objectives 
(Doos) for the phase. The Phase II data needs will be amended as necessary to 
accommodate future program guidance on risk assessment methods. As Phase II 
analytical data becomes available, comprehensive data analysis and continued 
modeling of plume extent and migration potential will be conducted. The initial SAPs 
will be compared to contaminant dispersion and transport model results, and the 
initial site conc&ptual :tlOdel or sampling'rationale ;or completeness and sl.litaoility. 
These SAPS will then be revised as appropriate. The data set resulting from Phase 
1\ will serve as the data input to the subsequent risk assessment process. 
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5.2.6 Risk Assessment Process 

Because health-risk-based assessment Is Integral to the Laboratory RCRA pro
cess, all SWMUs in OU 1129 that undergo Phase \I investigation will include an 
assessment of risk. This assessment will include the total data set, which is obtained 
through archival review and Phase I and/or Phase II sampling activities, for each 
SWMU. The risk assessment methodology for OU 1129 will reflect the guidance set 
out in proposed Subpart S to 40 CFR 264 and the ER Program Office's 1992 IWP. 
DOOsfor Phase II investigations at OU 1129 will include any requirements. as these 
requirements are available from the Laboratory ER Program Office, specific 
to the gathering of data for risk assessment not otherwise covered. The risk 
assessment results will serve as input to Decision Point 4. 

5.2.7 Decision Point 4: 

Do contaminants of concern at this SWMU exceed action levels or have an 
aggregate risk above the ER Program threshold value? 

Decision Point 4 is the final step in the decision process and functions as a point at 
which SWMUs that have undergone field investigations will be recommended either 
for CMS or NFA. The purpose of Decision Point 4 is to evaluate the total set of 
validated data now available for each SWMU. Concentrations of individual COCs at 
each SWMU will be compared to the action level for that COC, and the calculated 
aggregate risk from COCs at the SWMU will be compared to the acceptable 
aggregate risk values determined by the ER Program Office. Risk assessment 
methodologies to be adopted by the Laboratory are assumed to reflect the basiC 
concepts of the proposed Subpart S to 40 CFR 264; calculation of risk as additive 
for sites with multiple contaminants is assumed. A recommendation of NFA at this 
point in tile deCision proce5~ will be Justified for" S\,VM'J itei::lch o( the folloVli:1g 
criteria are met: 

•  the mean sal'1'lQle concentration for any listed COC does not 
ex~pec the rifr: J3S' d aC~;::>fI ~:: "e! fo. ''''la' C: 8, an\.' 

•  the aggregate risk value for the sum of the health-risk-quanti
fied COCs present does not exceed the acceptable risk value 
set by the ER Program Office. 

The analysis of data during the OU 1129 RFI investigation will follow EPA and 
Laboratory IWP guidance for using a 900k (one-tailed) confidence interval. Uncer
tainty will be handled according to methods shown in Appendix H of the Laboratory 
IWP (LANL 1991, 0553) and applicable EPA documents. 

A CMS (or an alternative response action) is required for SWMUs in which one or 
more COC is present at a level that exceeds the risk-based action level specified in 
40 CFR 264 Proposad Subpart S for that ~;onstitucrrt, or ir. which the ..::umu:t1tive risk 
posed by two or more COCs exceeds acceptable levels. For radionuclides, numbers 
for comparison to analytical values are expected to be published in a future 
Laboratory IWP or some future EPA guidance document. However, pending further 
ER Program Office guidance, the need to carry a SWMU into the CMS or for 
corrective action whenever COCs are detected in concentrations that exceed 
Subpart S action levels may not be necessary. If further site-specific risk assess-
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ment indicates that human health and the environment are not at risk (e.g., if no 
plausible pathway exists from source to potential receptors), then no further action 
may be appropriate. The ER Program affice is expected to promulgate criteria for 
this circumstance. 

5.3 Data Quality Objectives 

Data must be collected at three stages in the decision process. The first stage 
involves the initial collection of pertinent archival information. This information 
serves as data input for Decision Points 1 and 2. The data required to make a 
decision at Decision Point3are collected during Phase I sampling, the second stage 
of data collection. Phase" sampling is the third stage of data acquisition. The data 
needs for Decision Point 4 determine the scope of Phase" efforts. 

Because these decisions must be technically sound and validated to be defensible, 
an attempt has been made to collect as much reliable archival information about 
each site as possible. To ensure thatdata of appropriate and sufficient type, quantity, 
and quality are collected during Phase I and Phase" sampling, the Daa process 
has been applied to the development of the Phase Iand Phase" SAPs. These SAPs 
are presented in Chapter 7.0 of this Work Plan. 

The Daa process is a seven-step process developed by the EPA for planning 
effective and efficient data collection programs (EPA 1987, 0086). A well-planned 
data collection program will ensure that the right type, amount, and quality of data 
are collected. auality environmental data are needed to make defensible environ
mental decisions. . 

The Daa process is a valuable tool for the following reasons: 

•  it provides a logical, Iterative struCture for study planning ana 
encourages focusing on critical questions, 

•  it provides a focused method to determine data needs. 

•  n help3 C:ala users plar. tOIl!ncerta!nty, ana 

•  it facilitates communication among the technical team mem
bers and minimizes the amount of time and money spent 
collecting data. 

The seven steps in the Daa Process are as follows: 

1. State the problem to be resolved. 

2. Identify the deciSion to be made (or the question that must be 
answered). 

3. Identify input to the decision (or identify data needs). 

4. Specify the domain of the decision. 

5. Develop a decision rule (or logic statement). 
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6. Develop uncertainty constraints. 

7. Optimize design for obtaining data (develop sampling and 
analysis plans). 

This seven-step process is followed as closely as possible in developing DOOs for 
the OU 1129 Work Plan. While Decision Points 1 and 2 require the decision maker 
to be confident in the archival data. decisions can be made from archival data of 
uncertain data quality without a formal set of DOes. Although not formally docu
mented, the Laboratory ER project leaders have agreed that accepting archival data 
atface value is necessaryfor RFI planning. Amoreformal process Is usedto develop 
the DQOs to support Decision Point 3 (post-Phase I) and 4 (post-Phase II). 

Decision Points 3 and 4 require data of certain quality for both determination of the 
nature and extent of contamination and for risk analysis. At OU 1129, EPA and IWP 
guidelines for addressing sampling and analytical uncertainties will be followed. For 
the sampling and analytical effort to determine the nature and extent, a confidence 
interval of 900k (one-tailed) will be used. A" Phase I data used in making a decision 
at Decision Point 3 will be of at least data quality Level III. with 5% of samples 
confirmed at Level IV. These uncertainty constraints are adopted globally in the OU 
1129 DOOprocess. As previouslystated. risk assessmentdataneeds have notbeen 
fully defined by the methods to be used; however, the assumption used in this Work 
Plan is that methods similar to those in proposed Subpart S to 40 CFR 264 will be 
used. Additionally, background concentration values are not yet available; it is 
assumed that the Laboratory ER Program Office will supply a diSCUSSion of the 
methodologies and uncertainties associated with these studies when they are 
complete. As required, DOOs for OU 1129 will be reviewed and amended for 
consistency as information becomes available. 

S.3.1 P~ase I Data Quality Objec~lves 

DOOs for Phase I SAPs have been developed using the seven-step process 
described. DOes for the Phase I SAPs are discussed in following subsections and 
s"'own in Fi~ure 5-2. 

5.3.1.1 Problem Statement 

For many of the SWMUs within OU 1129. some COCs are suspected. but their 
presence has not been confirmed and no data are available on the concentrations 
orspecHic locations of contaminants. Environmental samples must be collected and 
analyzed to confirm the presence or absence of COCs at the site. 

5.3.1.2 Question to be Answered 

Do the data from Phase I sampling confirm the presence of COCs at this SWMU? 
This questiol1 al1d its two pot.sii)ie answ~rs are di3cusseo ir, Sectiun 5.2.4, !)acision 
Point 3. 
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DATA QUALITY OBJECTIVES FOR PHASE I  

Problem 
Statement: 

Contaminants of concem (COCs) are suspected for most SWMUs 
within au, 129. but their presence has not been confirmed. 

Question to 
be Answered: 

Data 
Needs: 

Do the data. collected in Phase I sampling confirm the 
presence of COCs at this SWMU? 

• Field data (survey and screening results) 
• Analytical data (concentrations of COCs) 
• Site processes 
• Potential release mechanisms 
• Site history 
• Potential COOs and daughter or degradation products 

The problem domain for Phase I includes the discovery of theProblem 
Domain: location and types of COCs within the SWMU/SWMU aggregate. 

___ ~__~__~w_________~.____~~______________~____,____~ 

I If C'once' 1~~L.tions of All 9nalyzed ~or,s are h'9IOYI detectin:'1 'imits or 
Logic ~&iurQ. L... :"", ou::c :Bve s .. ,Ar 'e:. ,;T,.lena fe .:i fU'1re. C.:;"Jn I'
Statement: otherwise. prCk:eed to &.lecision POl"t 4. 

Uncertainty
Constraints: 

Sampling !lnd 
Analysis Plan: 

Sampling plans will be designed on the basis of professional 
judgement. modeling. and 3·0 random sampling to minimize 

the chance of obtaining false negative results. 

SE'~ Ser.!ion 7.0. 

Figure 5·2. Data quality objectives for Phase I. 
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5.3.1.3 Decision Inputs/Data Needs 

Two sets of decision inputs (data needs) that are necessaryto support the decisions 
made at Decision Point 3 have been identified. These sets include the following: 

•  the information necessary to design an adequate Phase I 
SAP,and 

•  the field and analytical data that will be collected during the 
sampling program. 

The first set includes information that must be gathered before development of the 
sampling plan. The second set includes the concentrations of COCs at the site as 
determined by analyses of samples collected at the site. In developing SAPs, 
SWMUs will be grouped into aggregates on the basis of proximity and similarity of 
COCs or processes. This aggregation is useful in implementing the sampling 
operation described earlier in this section, which uses real-time analytical methods 
and is designed to reduce sampling time and cost. Design of the SAP hinges on two 
important considerations: 

1.  What COCs are suspected at the site at present? 

2.  Where are the highest concentrations of these COCs most 
likely to occur? 

ConSideration of these questions will help to determine the locations and depths at 
which samples should be collected and what analyses should be run for those 
samples. Amore complete discussionoftne modeling and d~taanalysis efforts used 
to devalop a range of reas"natle ar.swers to the~e lWI,) C;:Jestio:'1s is found I.' Cna;::tt:rr 
7.0. The following general data needs for SAP development help create a SAP that 
is focused and cost effective: 

r  ,: :esses thal hall:; ol")cr:::":d ~t the sitt:. 

•  Potential release mechanisms and history (e.g., was there a 
one-time release in 1952, or were there routine releases on a 
weekly basis between 1957 and 1974). 

•  COCs potentially released to the environment. 

•  Likely present state of parent COCs (daughter produds of 
radionuclides, degradation produdS of organic compounds, 
etc.). 

•  Behavior of COCs by medium of concern, including migration 
potential. 

These approaches are considered necessary for cost-effective implementation. 
However, SAP design for areas of multiple SWMUs in close proxirnhy (e.g., at the 
east end of TA-35) require a broader analytical effort to develop a more complete 
picture of COCs present. SAPs that address sites in which multiple processes or 
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multiple potential waste streams exist will include key sampling for the full list of 
constituents in 40 CFR 261 Appendix VIII, and 40 CFR 264 Appendix IX. 

5.3.1.4 Problem Domain 

The problem domain for Phase I sampling Includes the discovery of the location and 
types of COCs within the SWMU or SWMU aggregate. 

5.3.1.5 Decision Rule/Loglc Statement 

The decision made at Decision Point 3 will be based on the following rule: 

If, for al samples collected for the SWMU in Phase I, the 
maximum concentration of any cac in any sample does not 
exceed detection limits or the natural background concentra
tion for that constituent, the SWMU will be recommended for 
NFA. Otherwise, the SWMU will undergo further study. 

This deciSion will not be based on a statistical charaderization of the levels of 
contamination at a SWMU or SWMU aggregate for two reasons: (1) any type of 
averaging of sample results would dilute maximum value and increase the chances 
of making aType "error(i.e., to get a false negative result orto determine that cacs 
are absent when they are &dually present); and (2) the goal of Phase I investigation 
is not complete characterization, but rather simply determining whether COCs are 
present or absent. However, at most sites the SAP for Phase I will be geostatistically 
based, at least in part, wherever substantial uncertainty of contaminant locations 
exists. (See Appendix C for a discussion of statistical sampling used in SAP crea
tion.) Th~ c~mparison "f sa~ple v~le3s to b3C'kRr~' tnd cvi1cQnlration rEmges w::J be 
statistically based, depending on the characterization methods for ba~ground 
determinations that the Laboratory ER Program Office employs. Methodology for 
these comparisons will be added to the Work Plan as they are developed. 

b.;S.1.6 uucert..;oty c.o'lstraims 

To fully validate and define a decision to recommend a SWMU for NFA at Decision 
Point 3, Phase I SAPs have been designed to minimize the chances of obtaining 
false negative results. This has been done by focusing sampling toward the area 
determined judgmentally and through modeling to most likely contain the highest 
concentrations of COCs. As stated in Section 5.3.1.5, DeciSion Rule/Logic State
ment, statistical constraints regarding handling and comparison of Phase I data to 
background depend on which method the ER Program Office adopts. The use of 3
D random sampling at some Phase I sites is one effort of controlling false positive 
error, but a comprehensive statistical effort is reserved for Phase II sampling plans. 

5.3.2 Phase II Data Qualhy Objectives 

OOOs for Phase II SAPs have been developed using the seven-step process 
described previously. OOOs for the Phase II SAPs are discussed in the followinr 
subsections and shown in Figure 5-3. 
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Problem 
Statement: 

Ouestlonto 
be Anawered: 

Data 
Needs: 

P:'Obiem 
Domain: 

logic
Statement: 

Uncertainty 
Constraints: 

Sampling and 
Analysis Plan: 

DATA QUALITY OBJECTIVES FOR PHASE II  

For those SWMUs in which contarrinants of concern (COCs) are 
present, the nature and extent of contamination must be deterrrined. 

I  
00 COCs at this SWMU exceed action levels or have an aggregate 

risk above the ER Program threshold value? 

I  
Nature and Extent of 

Contarrination Media Characteristics 

• types of COCs present • soil andfor rock type 

• concentrations of COCs • porosity & permeability 
• physical I chemical characteristics • physical & cherrical properties 

ofCOCs of soil (e.g., Ion exchange. 

• vertical and lateral extent of COCs sorption qualities, moisture 

• plume dimensions content, grain size distribution) 

• heterogeneity In media 
• wind velocity and direction 

I  
The problem domain includes potential receptors, spatial boundaries,  

And t&mooral cnr:straints. Ftl~entilill receptors pres4nUy indude Labor
alorJ e.nployees and visiIO'S. aoc! in the ~oJtur~ wil, inclUde otJUlsion"ll  
recreational users. Spatial boundaries of the SWMU are defined by  
the lirrits of migration of COCs. Temporal constraints are a function  

of constituent·specific chemical and physical properties.  , 
.-------._----- -----------,-----If no individual COC exceeds Its action level and the aggregate risk 

value for all COCs present does not exceed the ER Program 
risk·threshold value, then recommend the SWMU for NFA; 

otherwise, recommend for CMS. 

I  
Phase II sampling is designed to produce a 90010 (one·tailed) CI in 
sample mean COC concentrations. Statistical methods (and data 

needs) for background comparison and risk assessment will be 
consistent with future program guidance. 

I 
See Section 7.0. 1 

Figure 5-3. Data Quality Objectives tor Phase II. 
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5.3.2.1 Problem Statement 

For the majority of SWMUs in which the presence of cacs has been confirmed, 
either by archival information or data collected during Phase I sampling, acomplete 
picture of the nature and 3-D extent of contamination is unknown. Environmental 
samples must be collected and analyzed to define the nature and extent of 
contamination so that the health risk posed by the COCs can be assessed. 
Transport. climate, and exposure modeling for future use scenarios must be 
employed to assess future risk. 

5.3.2.2 Question to be Answered 

Do contaminants of concem at this SWMU exceed action levels or have an 
aggregate risk above the ER Program threshold value? This question and its two 
possible answers are discussed in Section 5.2.7. DeCision Point 4. 

5.3.2.3 Decision Inputs/Data Needs 

The purpose of Phase II sampling isto obtain the data neededto support the deciSion 
made at Decision Point 4. In general. enough must be known about the nature and 
extent of contamination at the site to facilitate a health-risk-based assessment. To 
meet this end. two sets of deciSion inputs must be defined during Phase" sampling. 
These sets Include the following: 

•  the spatial extent of the contaminant plume in 3-0, and 
m:gratinn ootential over time. and 

•  the concentrations of all COCs present at various locations 
and depths within the plume. 

To cpv€loO a SAt. thc-t wi!: (\btain ttleM <"ata. ;;!II ir:fl)rrr.alkm )~t3ineC: to date iTllJst 
.JJ :o'1Si(J~r\; . i;.:::I:Jding i}rc.m'/<l1 Ifl!or;nali01 (ncJ La,a c.)II-;' - ,el.. 0. '~d :::. :i;:iE; 

sampling and analysis investigations. Before an adequate Phase II SAP can be 
deSigned. the following decision inputs must be considered: 

1. What COCs are known to be present at the site? 

2. Which area(s) is likely to have maximum concentrations of 
CaCs? 

3. What is the migration potential of the contaminant plume? 

Consideration of these questions will help to determine the locations and depths at 
which samples shoult:f be collected and the types of analyses that should be run on 
each sample. Phase II sampling efforts will be designed on the basis vi Phase I o( 
other recent analytical data. Phase" sampling will use a random, stratified random. 
or 3-D random sampling approach as warranted. Data needs for ~tatistical suffi
ciencyof sampling include the number of samples. sample mean. and sample 
variability. as described in SW-846. Chapter 9 (EPA 1987, 0292). and other EPA 
guidance documents for statistical analysis. Data needs for transport and exposure 
modeling and for risk assessment will depend on which codes and methodologies 
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are adopted by the Laboratory ER Program Office for these purposes. This Work 
Plan will be amended as required to reflect ER Program office guidance as it 
becomes available. During the development of Phase II SAPs. SWMUs recom
mended for Phase II data collection will be grouped into aggregates on the basis of 
proximity and similarity of sampling techniques and requirements. This aggregation 
Is a cost-effective means of irJ1)lementing Phase II investigations. 

5.3.2.4 Problem Domain 

The problem domain includes potential receptors' spatial boundaries (the area of a 
release and spatial limits of contaminant migration). and temporal constraints (the 
chemicaVphysical form of the constituent to look forat present, and future migration 
potential). Presently, potential receptors at OU 1129 are identified as Laboratory 
employees and visitors; in the future, OU 1129 will become a part of Bandelier 
National Monument. and then potential receptors will be identified as occaSional 
recreational users (see Section 4.10. Identification of Potential Receptors). 

5.3.2.5 Decision Rule/Log Ic Statement 

If no individual COC exceeds its action level and the aggregate risk value for all risk
based COCs does not exceed the ER Program risk-threshold value. aSWMU will be 
recommended for NFA; otherwise, a SWMU will be recommended for CMS. 

5.3.2.6 Uncertainty Constraints 

Sample mean concentration estimates with a 90% (one-tailed) confidence interval 
will be used for corJ1)arison to action levels and for risk assessment. Thece 
cOl"!straiiittparallolt~cse in EPASW·846(E~A 1987. 0232~ i?nd otl-je:' EPA rr.i?nu31s 
for statistical analysis of solid waste sites. 

5.4 Field and Analytical Data Quality Requirements 

Data qua!lty reql'iremerns for f:eld and Clnal11ical data co:lected bt au 1129 are 
governed by the need to make defensible. risk-based decisions for each SWMU. 
The information collected will be based on sound profeSSional judgment. required 
EPA protocol, statistical requirements, and overall data objectives for the project. 
The two-phased site assessment approach proposed forOU 1129 is a logical means 
of obtaining the goals of the RFI. This sedion will discuss data quality requirements 
conceming analytical levels; analytical methods; precision, accuracy, representa
tiveness, completeness, and comparability (PARCC) parameters; and field data 
quality requirements. 

5.4.1 Analytical Levels 

The determination of analytical levels for field and laboratory tasks are required to 
set data qvality standardS for the project. In general, Levels I and II are associated 
with on-site portable field instrumentation or tests. Levels III and IV are aSSOCiated 
with strict mobile or facility laboratory protocol and documentation that will generate 
high-quality, defensible data. In accordance with the IWP, this Work Plan assumes 
availability of real-time Level III analyses. Level V will accommodate all special 
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analytical methods that are not covered under standard Level III or IV parameters. 
The quality of Level V work can meet either Level III or IV standards. Investigations 
at au 1129 will be performed under a combination of analytical levels to meet the 
specifIC project needs. 

5.4.1.1 Phase IAnalytical Level 

Phase I investigations will be performed under analytical Levels I,ll, and III. Level 
I and II data will be collected as part of a field-screening program to allow for 
qualitative, real-time evaluations of site conditions. Level I field screening will include 
a variety of portable field instrumentation or field test kits that can continually or 
periodically give information on site conditions. Levell observations are also used 
as a critical part of the site Health and Safety Plan and for evaluation of samples to 
determine proper shipping procedures. Table 5-3 provides additional details con
ceming the instrumentation and methods for each analytical level. 

Levell! activities will include the use of field survey methods and portable detection 
equipment. Field surveys include the use of surface or borehole geophysics to assist 
in remote sensing activities or assist in the location of sample points. Soil vapor 
surveys using portable instruments are very useful in providing qualitative to 
semiquantitative data of samples in the field. Field detection equipment can provide 
quantitative information on samples that can be used to support field strategy 
decisions. 

Level III will be implemented during Phase Iactivities to obtain quality analytical data 
from field laboratories (as planned in the IWP)or facility laboratories that can support 
any decisions made for each SWMU. In particular, this data must be of sufficient 
quality to support arecommendation ofNFA. UnderLevel III at au 1129, strict quality 
assurance/quality control (OA/OC) and sample documentation procedures will be 
fcliow~. Lar.oratory protocol fer sample anaiyais wiil be peri'o:Tr,sd using EPA's 
"Test Methods for Evaluating Solid Waste," SW-846. for organic compounds and 
metals (EPA 1987, 0292). Radionuclide, high explosive, or miscellaneous analytes 
will be tested for according to other acceptable analytical methods as outlined in the 
IWP (LAK:" ":991. CS'3'3~. :-uture Lncorat0'y' ER Pro';".3m affk:e puidc;ncp. will 
de',~n ••I. '- he 6.. .3":' &"Z i)'l.: :;1lrr,.:tll'-;_ 0, ui ,0 data c;~.ait:· 10:;11\:".: ff •• ~um'_ C ;)C:; 1. i2.t 
may be compared to background or have actions levels below standard method 
detection limits (MOL) or practical quantitation limit (POL) levels. Approximately 5% 
of Phase I analytical samples will also be analyzed at Level IV for confirmatory 
purposes. 

5.4.1.2 Phase II Analytical Levels 

Phase II analytical levels will be similar to those used in Phase I (Levels I, II. and III) 
with the addition of Levels IV and V. Level V analyses will be performed for all of the 
nonstandard procedures that are not included under Level III analytical methods. 
level IV data quality will be used as appropriate for confirmation of Level III or 
archival analytical data. This can include analysis for nor.conventional pC:t,'ameters, 
method modifications. 40 CFR 261. Appendix VIII, or 40 CFR 264, Appendix IX 
suites, or physical testing of soils or rock. OC and documentation for level V will be 
equivalent to procedures defined for Level III to maintain the defensibility and 
quality of data. 
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TABLE 5:3 

INSTRUMENTATION AND METHODS FOR PROPOSED  
ANALYTICAL LEVELS  

LEVEL I; SELD SCREENING 

• PorIIIbIe Inltrumenll  • Fteid Teat MelhodllKits 

• Fidler - OVA Headspace Test 
- Geiger-Mueller - HNU Headapace Test 
- Micro RMeIBr • ~Kit 
•  Organic VaptK Analyzer (OVA) • Draeger Tubes 
• PhoIIDionization DeaIcIDr (PIO) - Hazc:at Kits  
- ExpIOIimelBr - Lab in a Bag.  
•  Oxygen-lewllndlcalDl' - Chloride Test Kill (soil) 
•  pH, Temp, Conductivity Meter • HackKillTli 

LEVll Hi FIELD $URyusnNSIBUMENTADON 

•  Mobile (or field) Analylical LaboraIDry (limitad QA, dacumenta1lon) 
•  Surface Geophylics 
•  Borehole Geophysics 
•  Soil V8(# Survevl (portable instrumenll) 
•  Scinlillallon DeteClOnl 
•  Radiological Screening LaboI'atory 

LEVlL m· LABQBATORY MEIHODSt1NSTRUMENTATION 

- SW-846 (EPA 11181, 0292) protDCOl for soil. air. arid water analysis for voI8li1e and 
I8miWll8li1e organic compounds. organochlorine pellicldes arid PCBI. arid metall using Los 
AlIItnOI. off-site, or mobile IabofalDl'ies (lee Table 5-4 lor more derail) 

•  LaboI'aIDry, DOE. US Army, or EPA analytical meihods lor radionudides. high explosives, or 
miacellaneous analyses (see LANL·ER-OAPjP, Appendix T or IWP (LANb 1991, 0553]) 

•  1na1l'l.lll'l8ntalion typically inclUdes gas chromatography (GC). gas chromatographylmass 
spectrOmetry. inductively coupled plasma atomic emilsion speclJOscopy (ICAP), IUDmic 
abaorplion (M) 

- Mobile (or field) analyticallaborlUDry 

J::V';i. 'Vi :.ASOBA'COa·,· MgTHQQS/ltiSTBUt.iiEbTbTiCtj 

•  Conlnld Laboratory Program (CbP) level routine analytical aetVices 

•  Melhods and instrumentation similar to bevel III above (excluding mobile equipment) 

IDEt V: lAI't'I!.ATO!V M~T~Qfl1 

•  American SocIety for Tesling and ,lAatenals (ASTM) protDCOIl.JI' &.JiIIruck I8Sling 

- Melhod specific protocol 

5.4.2 Analytical Methods and PARCC Parameters 

Analytical methods selected for the analysiS of soil, water. or air samples collected 
at OU 1129 for the ER Program follow standard laboratory protocol recognized by 
the EPA. The analytical methods include a variety of techniques that will screen for 
o;,er 300 im1ividual :iO:.tlytes. Te~ti~ for .olatile and $e!nivolatil£ organic c::m
pounds, polychlorinated biphenyls (PCBs), and inorganic metals will be performed 
using e:PA's "Test Methods for Evaluating Solid Waste," SW-846 protocol (EPA 
1987. 0292). Analyses fOr radionuclides. high e~plosives, and miscellaneous 
analytes will be performed under additional acceptable analytical methods. Table 5
4 summarizes the analytical methods that will be used. 
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JABLEH 

SUMMARY OF ANALYTICAL METHODS FOR THE  
ANALYSIS OF SAMPLES COLLECTED AT OU 1121  

• EPA SW·846 Method 8080a  Organochlorine PesIicides and PCBs 

• EPA SW·846 Method 8240a  Volalile Organics 

• EPA SW·846 Method 80208  AIomatic Volatile Organics 

• EPA SW-846 Method 8270a  SemivoIaIile Organics 

•  EPA SW-846 Method 60108 Inorganic Metals by Inductively Coupled Plasma Atomic 
Emission Spectroacapy (ICAP) 

• EPA SW·846 Method 7000a  Inorganic Metals by Atomic Absorption (M) 

• EPA SW·846 Method 9010a  Cyanide 

• EPA SW-846 Method 7470a  MetaIrY 

• EPA Method 418.1  Total Petroleum Hydrocarbons 

•  Radionuc:lides - LANL or DOE Method b Groes Alpha, Total Uranium. Gross Beta, Isotopic 
Uranium (0.234. -235. -238). Gamma SpectrOSCOPY. 
Radium-22S, Americium-241. SlrontiumIVltrium-90, 
Cesium-137, Tritium, Isotopic Plutonium (Pu-238, 
-239. -240). Europium-1S2. Isotopic Thorium (Th-228. 
-230, -232). and Neptunium.237 

• High Explosives - US Army Method b 

• Miscellaneous ~ 

• Physical testing of soil or rock-Arnerk.:an Society for Testing and Materials (ASTM) ProfQco/ 

• R.ter to EPA (1987. 0292) 101' adctitlonlll ~1_lon. 

b R.I ... to Labat-.y ER OerMtrlc OAPjP IAppandix T of IWP [lANL 1981, 0553) lor IddIIIonaI iIIormIIIlon.  

Tables !J.3 throug;l 5.~2 ar.d g.~ i., !he lcboratory'!:i Geilerlc OAPjP contain 
an.jliol. , uliO/l ••<lII", cnGe'u'g 'hll;~ •.ma:: •. :c::..i n'.z:;.,-,G~;::; cC-I;:,tiiW; ..S ", 
interest at OU 1129 (Appendix T of IWP [LANL 1991,0653]). Tne Generic OAPjP 
lists the individual constituents analyzed under each method. the corresponding 
chemical abstract service numbers, and the POL or MOL for each constituent using 
the specific method. 

PARCC parameters (precision, accuracy, representativeness, completeness, and 
comparability) are analytical and sampling quality assurance goals that are estab· 
lished to ensure that quality data are generated. A thorough discussion of the 
PARCC parameters forthe laboratory ER Program is presented in Section 5.0 ofthe 
Generic OAPjP. 

e.4.3 Samp~e CoIl.al..1ion QUi'lIt~ RequiremEnts 

Numerous field activities have an impact on the overall data quality for an ER 
program. The activities that have a direct effect on data quality include equipment 
calibration schedules and procedures, sample method selection and techniquE 
sample containers, preservatives, sample holding times, the number or type of Q(, 
samples, sample documentation, and equipment decontamination. To ensure that 
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data quality is rnaintained in the field, specific details for each of these activities are 
included as partofthe SAPs (Chapter7.0) and in the Laboratory Standard Operating 
Procedures Manual for the ER Program (LANL 1991, 0411). "'.- '-~-. 

5.5 Decision Analysis Methodology 

The decision analysis approach, which provides for effICient identification and 
evaiuationofcxmective measures alternatives is described In Appendix I olthe IWP 
(LANL 1991, 0553). This appendix describes how decision analysis will be used In 
the ER Program. Because the decision analysis is being developed concurrently 
with this Work Plan, the processwill be appliedto this OU duringthe first year of field 
work and will reflect the decision-making framework described In the IWP. Future 
documents describing work at the OU will also reflect this approach. 

5.6 Natural Resource Oamage 

The ERwork at the Laboratory is performed in compliance with a RCRA Part B 
operating permit. However, this work is also performed in accordance with appli
cable sections of Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). as required by Department of Energy (DOE) Order 5400.4. 
CERCLA Section 120 extends natural resource damage liability to federal facilities, 
which includes the Laboratory. The first part of the natural resource damage 
assessment is a Preassessment Screen that is govemed by regulation in 43 CFR 
11. The Preassessment Screen will be used to determine whether a full natural 
resource damage assessment is appropriate. The Preassessment Screen will be 
integrated with the CERCLA ecological assessment process for this OU. A general 
description of the Preassessment Screen and the ecological assessment will be 
written for inclusion in the IWP. Any modifications of the general procedure that 
migh: be r.ecc3sa.y for this OLI ""ill be d~sr::;"iOt:d !n !utur~ I&~rts o~ proGres'3 
pertaining to this OU facility investigation. This is consistent with the "Guidance for 
Natural Resource Trusteeship and Ecological Evaluation for Environmental Resto
ration at DOE Facilities" (DOE 1991, 0560). 
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LANL(Los Alamos National Laboratory), November 1991.-Installation Work Planfor 
Environmental Restoration,· Revision 1, Los Alamos National Laboratory Report 
LA-UR-91-3310, Los Alamos, New Mexico. (LANL 1991,0553) 

LANL (Los Alamos National Laboratory), May 1991. -Environmental Restoration 
Standard Operating Procedures; Vols. I, II, and III, Los Alamos, New Mexico. 
(LANL 1991, 0411) 
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Chapter 6  SWMUs N..ecommenaea]or ,vo rW"'t;;1 I"u.uvu 

6.0  SOLID WASTE MANAGEMENT UNITS RECOMMENDED FOR NO  
FURTHER ACTION  

All SOlid waste management units (SWMUs) in Operable Unit (OU) 1129 will be 
evaluated according to the decision process presented and discussed in Section 
5.2, OU 1129 Decision Process. At Decision Point 1 of the decision process. some 
SWMUs and areas of concem(AOCs) are recommended for No Further Action 
(NFA). These recommendations are made on the basis of available archival 
information that indicates those SWMUs or AOCs that pose no potential threat to 
human health or the environment. Abrief discussion of the criteria used to support 
a recommendation of NFA for each of these SWMUs is provided in Section 6.1. 
Table 6-1 Bummarizes the justification for those SWMUs in OU 1129 that are 
recommended for NFA. 

6.1  CrIteria Used to Support a Recommendation of NFA 

According to proposed Subpart S to 40 Code of Federal Regulations (CFR) 264 
(EPA 1990,0432),aSWMUcanberecommendedforNFAifitcanbedemonstrated 
that the SWMU poses no threat to human health or the environment (EPA 1990, 
0432). For most SWMUs in OU 1129. such a recommendation cannot be consid
ered until the potential threat posed by suspected contaminants of concem (COCs) 
has been assessed through a field investigation. However. several SWMUs in OU 
1129 can be recommended for NFA without environmental sampling on the basis 
of archival information that proves the siteposes no current orfuture threat to human 
health or the environment. After a review of archival information, a total of 61 
SWMUs, SWMU subunits. and AOCs in OU 1129 listed in the 1990 SWMU report 
have been proposed for NFA (Table 6-1). In all cases, the evidence used for these 
NFA recommendations outweighs the evidence that was originally used to list the 
site as a SWMU. To be considered for NFA. a SWMU or AOC rrust meet at least 
one :f the foli.,wirv.; four critl:tria, whicr. ~rc ~nsiS!ant wit!1 the termF outllr.ed ire 
proposed Subpart S: 

A) The SWMU orAOC has neverbeen usedforthemanagement 
(',e, ~m'!era.i::m. trp3tnorr ~tC'rage. or d!sro~a,' of Resou!'::,~ 
Conser~ation and Hecov&ry Act (RCRA) hazarnou& waSleo; 
or radioactive wastes. 

B) Site design. conditions, or institutional controls preclude any 
releases from the SWMU that would pose a threat to human 
health or the environment. 

C) The SWMU or AOC is part of an active process that operates 
under the existing Resource Conservation and Recovery Act 
operating permit. or other applicable regulations. 

D) The SWMU has baen characterized or remediated in accor
danee with aJrrsrn applicable state urfeuftral ijUidelinsb. and 
available data indicate that COCs are not present in concen
trations that exceed natural background levels. 
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These four criteria are discussed further in the following paragraphs. 

CrIterion A:  The site has never been used for the management (I.e., gener
tlon, treatment, storage. ordlsposal) ofRCRA hazardous wa' 
or radioactive wastes. 

Archival informatiOnforsome SWMUs in OU 1129confirms that the sites have never 
been involved in management of hazardous or radioactive wastes. These sites do 
not pose a threat to human heaHh or the environment because no contaminant 
sourceterm exists. Examples ofSWMUsorAOCsin OU 1129thatmeet thiscriterion 
Include: 

•  Sitesthatwere plannedforthe purposeofwaste management. 
but were never constructed, installed, or used as such. 

•  Sites that have managed only nonhazardous waste materials 
or materials not considered to be waste. Examples include 
tanks used for storage of chemical products, or recently 
installed septic tanks that have handled only sanitary waste 
from office buildings in which hazardous or radioactive mate
rials have never been managed. 

•  Sites at which nonsystematic releases from production pro
cesses occurred, or sites at which one-time spills that were 
immediately cleaned up occurred. One-time spills that were 
not adequately cleaned up are considered waste disposal 
sites and will not be recommended for NFA. 

Crlter1un B:  Sita t.I"~lgn. c.onclstlc;')s, elf In~ItL'Uor.et controES pl'¥Clac;, a;'lY 
releases from the SWMU that would pose a threat to human 
health or the environment. 

Several site~ ....ithir. OU "'i29, whilt used for m~"agement of razar'Ck,us ....aste::;. 
~rovioe esse:uoaUy nc. ratiw.a}~ for wmarr.illf.nt i.l'g,iitkl:1, a~ ti.3refore :,Qy'e nl) 
potential for a release to the environment. Examples of such sites Include 
deSignated storage areas located inside buildings and polychlorinated biphenyl 
(PCB)-oilleaksfromtransformers located inSide buildings. Even if aprimary release 
from the SWMU occurred at these sites, migration of the released materials would 
be attenuated inside the building or containment structure, and COCs would not 
reach the outside environment. These sites do not warrant further investigation as 
part of the RCRA facility investigation (RFI) and will be recommended for NFA. 

Criterion C:  111e SWMU Is part of an active process that operates under till 
existing RCRA operating permit, or other applicable repu ... 
tlons, and has no r .. tease history ~"e perrnlttlhg. 

Controlled releases that are regulated under other applicable regulations may alsc 
be recommended for NFA. However. this criterion will only be used H a~~~q 
information indicates that releases from the site have been regulated throughl 
release history. For exal1l>le. , an outfall operated for several years before a pam.. 
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was obtained, the site will not be recommended for NFA unless one of the other 
criteria In this section apply. 

Criterion D:  The SWMU has been characterized or remedlated In accor
dance with current, applicable state or federal regulations, and 
available data Indicate that COCs are not present In concentra
tions that exceed natural background levels. 

Several SWUUs in OU 1129 have been remediated or have undergone decontami
nation and decommissioning (0&0). In most cases, archival sampling data indicate 
the following: 

•  Naturally occurring COCs are not present above background 
concentrations referenced in the sampling report. 

•  The toxicity characteristic levels in 40 CFR 261.24 are not met 
or exceeded. 

•  COCsare not detected by the methods in Tables 1, 2, or 3 of 
Appendix III, 40 CFR 261. 

Generally, most of the older 0&0projectswere inadequate for the following reasons: 

•  Older cleanup projects addressed only radioactive contamina
tion and did not assess hazardous chemical contamination. 

•  Remediation was conducted to less-stringent or outdated 
cleanup standards. 

•  Adequate data quality assurance was not applied to the 
sampling programs. 

•  Soecifir D&C tniC"rmatil.ln f't'ch ~s sampl'E' Iac:)ticns ::;00 a,a
Iytic.a: rtt5LtnG are tlO' Jill OIJr:ume:llE;i.l. 

Recommendations for NFA will not be made on the basiS of these older 0&0 efforts. 
Any site known or suspected to contain residual contamination above natural 
background levels will be investigated further. Since 1988. some OU 1129 SWMUs 
have been remediated as RCRA Closures, New Mexico Environment Department 
underground storage tank (USn removals, or as part of other internal Laboratory 
cleanup programs. These recent remediation efforts have addressed RCRA hazard
ous wastes that are required under the RFI and have been conducted to current 
applicable cleanup standards. Data acquired during these investigations are consid
ered adequate to support NFA recommendations. 

6.2 SWMUs Recommended for NFA 

SWUUs and AOCs in OU 1129 that have been recommended for NFA on the basis 
of archival information are listed in Table 6-1. The first column of Table 6.1 provides 
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the numberneUer designation of the SWMU or AOC, as listed In the 1990 SWM 
report (LANL 1990.0145). and the type or name ofthe site. SWMUs that were listE 
on the HSWA Module VIII (EPA 1990. 0306) are indicated in this column with f 
asterisk. 

The second column of the table provides an indication of which of the four .iF 
criteria (Criteria A, B, C, or D as discussed in Sedion 6.1) were used to support It 
NFA recommendation. 

Thethird column consistsof a brief description oftheSWMU followed by adiscussic 
of the justification for the NFA recommendation. The site descriptions are meant· 
provide a very concise summary of information about the site. For more informatio 
the reader is referenced to the appropriate subsection of Chapter 3.0 in which c 
available archival information about each site is summarized. The justificatic 
provided focuses on the SpecifIC reason(s) that no further Investigation is proPOSE 
for a particular site. The reason(s) provided correspond with the NFA criter 
discussed in Sedion 6.1 and are consistent with terms proposed for NFA detem 
nations In Subpart S (EPA 1990, 0432) 

The fourlhcolumn provides a listing of references usedas supporting documentatic 
for the NFA recommendation. These documents are the same as those referencE 
in the Operable Unit Description in Chapter3.0, and consist primarily of D&D repor 
and memoranda, site characterization summaries. Environmental Restoration Pn 
gram site investigation reports, and the 1990 SWMU report (LANL 1990, 0145). 
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TAILE .'-~ 
SW.U .RECO.-£NDED FOR MFA AT DECISION POINT 1 ~ 	 i 

~;if. .., 
0.NFACriarta~ R'-.r.nc.sSWMUtlo.  DescrlJtIonlJUIIlflcat1on 

...,cr andTvDe A B C D g 5-003* • •  SWMU No. 5-.. J3 consists of a 35·fI-deep shaft Of callntlon chamber .xcavated Into the tuff 
(see SectIon 3.2.2.1), The chamber IlIned with .... brk:*s and has been baddilled with 101. -fi CaliJratlon Instruments .~h Haled radloH:tlY.lOlJfC8I ..... callnted In thll chMtber. but ther•• no 

Chamber renon to .us;"\~ r......of :-odlonuclldes. Th.1ead brick, •• the only potentJaly haz.rdous 
material remai"'ng at this •••. However, ..... 01 the law IOtubDy 01 aaIId lead at normal 
pH, t .... bricks ,10 not pose an .-nvIronmWllai hazard. Th. pH of the Immedlat. environment 
would have to t;, lI.lwered 10 .xtremelf acidic conditions to enable the .... to dlllOlv. and 
mfgrat. hm ttte sit.. No furP'l.r action (NFA) II recommended because there Is no reason 10 

sol cor lAmination In the vlcln of the chamber. 

1990 SWMU report 
(LANL 1990, 0145); 
Janecky1992, 
04-0234. 

Warr.n 1974. 
04-0197; 
LASL 1977, 0649; 
LANL1981,04·0209. 

~ 
S 
~ 

~ 

~ 

~ 

~ .., 
~ 
"l1 

~ .., 
). 
t") 
:::to 
g 

35-001 •~ 
Matefiaf Disposal 
/fIeaW 
(MOA-W) 

-
=it 
~ 

~ 

SWMU No. 3r. '"l(J1 consists ('of two 4-in.-dIam81er, 125-ft-long lIaI"'-st"' tubes 
suspended vel1ically Inside 8-ln. diameter carbon-stMl-cased weill (1M SectIon 3.3.2.1). 
Each lube, which. baddlled und.,. pressure with nllrogen Md ..aled. contains 150 lit... of 
liquid sodium I ~ac:tor coolant r.;)ntamlnated ..h 239pu and allOCfated fission products. 
Gross-gamma r.:tlvlly emitted from the iii. II monitored. Sodium and radIonuc:IIc:fe could not 
be released fro", t .... tubes u:'\less the stHlIubn WIN. aac:ked. • the tubes ..... br.ached, 
the sodium WOlfI .. be .xpected 10 r.act explosl¥ely ..h moisture In the toil or tuff. Becaus. 
the steel tubes have not show., sign. of cracking, 1111 beIleved that no r...... of IOdfum 
have occurred. furthermor., iJOIentlal contamination of th.1UnOl8ICftng tuft cannot be 
.....ed wit~ut drlRIng deep w••• adjacenllo the tubes. Such drillng .etlvlty would greatly 
Increase the 1~811hood 01 breadllng the contalnm.nt tubes and could CauM a pot.ntlally 
dangerous r"('Ias •• this ... ~ recommended for NFA for the following I'UIOns: no evidence 
of a r ...... 8,<iglf,; the engin!8red COhtl. preNntly In place pt'ICWe any migration of 
contaminants to the environ",ent; ....tmenVremediatlon options pose • gr...er risk 10 
human health and the envlror,m.nt than rid investigating the all.; and thle "'. Is designated 
.. a MDA-W. Vii ~ 'ch win be melntalned under DefDttUaf institutional control 

• DesIgnated 81 an HSWA PJIodIIe SWMU (LAN. 1190,0146). 

10 
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f 
SWUNo. 
andTYD8 

35·002· 
.~ 

Mallrill =>IIpouI;8 
ru Area X 

(MlAoX) 

35-003(I)~ SWMU ,.,. 35-oo3(Q consisted 01 two ItHI lurge tanks thai wer. used to accommodate gas 
pr.ssure P'<CUrsionl from the gal las... facllily In TA-35-29 ,see Section 3.3.2.1). Helium and 
nIrogan gases were the or • ., substances handled by thaM tanks. The tanks were moved 
from inside TA·35-27 In 1974. (The.urg. tanks we,. never associated with the w....water 
lreatmen'! :1!,'1I as II~d by their designation as a subunit 01 SWMU No. 35-003.) NFA Is 

. racomlMnded for this SWMU becausa the tanks never mMaged RCRA hazardous or 

• 

:t 
radioadf."" !,utes. 

35-004~c).,f 
:::t 

~ 
Q.... ... 
i\; 

~ 

~ 
~ 
B 
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TABLE .1 (continued, 

swuua RECO"..tIIENDED FOR MFA AT DEQSIOH POINT 1 

D~Justlflcallon 

SWMU No. 35-002, MIlA-X. was the IocaIion of the las Alamos Pow... Reactor Experiment 
No.2 CLAPflE IQ ..... v:hIch was luted In place ....... was decommissioned In 1959 (see 
Sellon 3.:'. '>.1,. Thlllll~ was remedlaled In 1991 as an Environmental Restoration Interim 
AdIan (ERIA). All raador-rel.ed equipment and contaminated solis were removed, and 
confIrmlllc;,. ~ sampIInp has been concluded to "fly removal 01 a. contaminants 01 
COIIC*n (C'lCs) IndudInp radIonuclidas and hazardous chemicals. The decontamination and 
dacommls IJring (DID) .;'fort and IOiI sampi1g plan were Implemented with Environmental 
PJOIactian A9wtCy (EPA) concurranca, and results of the completed proIect will be submitted 
to the Er/,. ..., furth... lnv4stlgation Into this sll. as part 01 the OU 1129 RORA Facility 
Invasdgallon Is racommandad unli EPA's final rmew and rec:ommendatlonof the removal 
acItvIlas h s.'On1DIeted. 

• SWMU Nn.35-003g,) II the former M FiIt... Building (TA-35-7). This building was 
decontllr.ln3ted and deoGmmlssloned In 1979 and 1980. This buldlng housed air filtering 
equfpmer.. for t.....ing contaminated air from building TA-35-2. th.orlglnallaboratoryloffice 
building wr.:plated In 1P5~. 'I'M r.movaI of the building along with the material associated 
with th.,·ha.. separat ... pit has been requested. ThIs sit•• racommeded for the following 

35-G03!p) • 

r.asons: 'I'. building has previous., undergone DID activity; no evidence 01 a release exists~- ~h. 1980 DID actlylJ.y; this building Is currendr scheduled for DID and removal 
SWMU ~, 35-004(c) II tIl;'l outdoor container storage .,ealocaled on the south side 01 TA-35• 
125 (IN !'~ 3.3.2.1 \. .Is used for the storage 01 dn.rns of dielectric 011. The storage area 
• associIr1~ with the welt. 01 treatment system, SWMU No. 35-007. and is located In a 
covtnd. :"':-;rrned ar.a thaa is equipped wtth sumps and pumps for spill containment. 011 stains 
ware obe:ved within ths banned .... but the berm II designed to prevent spills from 
ruching " l environment NF' I~ recommended for t.. 1Ite because site design precludes 
tha mlarEtlon of COCs lt6 the t.;went. 

References 

Warren 1974, 04·  
0197;  
Montoya 1991, 04·  
0161 ;  
Fresquez 1991,04·  
0080;  
Montoya 1991. 04
0162;  
Montoya pars. comm.  
In Roberson 1991, 04
0227.  
DOE 1987, 0264; 
LASL no date. 0402. 

LANL 1981,  
04-0209;  
Hansen and Umphreys  
1992. 04-0263.  

1990 SWMU report 
(lANL 1990.0145); 
Roberson 1991.04
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~ .... I~ILE '·1 (conllnued) 

~ i 
::il- SWIIl'- flECo.EHDED FOR MFA AT HClIION POINT 1 ~ ..... 

l 0\ 
::" NFACrtIria0.... SWMUNu. ~Jultlllcallan R".NnCno " .A DBudTYf"Q Cc: 

35-G04(d) SWMU Nee. 35 -OO4(d, •• I, Ie. , and n) .... cant"storag. _ .. b:atedlnlkt. buildings 1990 SWMU report•--... 
35-004(e)· (LANl1t90,0145);~ (a.. SactIan 3.3.2.1). A... hspadlon In August 1991 rav."" no avIdance of ... at• 
35-0p4(t) Roberson 1991,04
35-ocM(k) 

th... IIt... t:FA" recommended for thasa ....baca.... awn ..... aa::urrad at lhasa• 
0228.  

35-004(1)  
storage are...., -~". design physIcaIl1 pracIudeI migration of coca to the anvItonmenl In• 
addition, SWM) No. 35-004(nl Is a RCRA-permftted w.... storage ar...  

35-004(n)  
• 
• 

Conrtlner 
~ ....., Storage Are..  

35-005(8)  1991 LANl IWP 
35-005(b) 

SWMUa Not. 33-005(a and bi are the former sites of gun...lned wast. 01 Impoundments that• 
(LANl 1991. 0553); 

35-006
were rernovetf . mJ cIottMt In 1989 as laboratory voluntary corrective actions (s.. Sadlon 

Fresquez 1990.04· 
SWMU No. ~ t'\i)5(a) In 1985. (8ecaUM SWMU Nos. 35-D08 and 35-oo5(a) occupIac:I the 
3.3.2.1). SWMU No. 35-008 "lid an unDned wast. oIIlmpouncfm.nt that was replaced br 

0074;  
Inadlve Suriace  Fresquez 1991. 04
Impoundments 

same sit•• a. re.ntdlat IlCllonfl undertak.n for 35-D05(a) allo pertain to 35-006.' In 1_. 
0076; 

(NMED), the c.'-''''ants of both Impoundments, the concret.lnaf"l, and contaminated soli 
foIbwIng verbt ' "pprovat of a closure plan by the New Mexico Environment Department 

Fresquez 1991, 04
0081. ~ ware removed. 'Iud the ..cav~ed pits were bacldilled. However, post-closur. verification 

samples collet :~ In 1990 reveafed that above-background concentrations of tatal petroleum ~ 
hydrocarbona (I.'H) were pr~ent In .urface sa,.,... at SWMU No. 35-005(a). and aboYa ~ background cc. ,..entratlons d. ...'Oiatil. organic compounds (VOCs). TPH. and alpha activtty g 
were presena In :h••ubsurfaca at SWMU No. 35-00s(b). In January 1992. final cIosur. reports 
tor thasa sites ,..,.,. submilt80 :0 EPA and NMED. Thas8 sit.. are currantl1awafting ~iF ~,0.;;: resolution of an HUED notice of deficiency (Na» reaardlna s" sufficiency.-CD • DesignaI8d as an HSWA M:Kl.IIe SWMU (lANl1990. 0145).~ 
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TIILI .' (continued) 

-.".... REcoetENDED FOR HPA AT DECISION POINT 1 

NFACrIerfa 
SWWJNo. o.~ltificlltlan R.f.r.nc.s 
and Type A I C D 

35-001 IWUU ~ 'ft.001 •• dDMd-Ioap .,..... UMd 'or repIOCIISlng nonpoIychtorInated 
biphInrI (notr-PC8) dJIIlccMc aI. which II noI. FDtA ............ (Me Section 3.3.2.1). 

W....oa 

• • 

The ~ '" 'acIIted wlIt,... aJIbed" ~.........., contain oil"" A ~ 
"t Tleatm$ld ~r"'~ ....SYMJ No. 3I5--OO4(c)." .1IIIIngI ..... SWMU No. 35.()11(c)... ..... 

Spt.m _1acII...:inIJde...bettMd.... twA III'8COIIIIMnded at this,ll. because the materials 
~ ~.'"" not ............... end biIcII...... dMIgn pahIbiII the migration of spilled 

01 '10m the. '.!. to the 1IWirar.ment. 
35-o11(a, 

Und.rground 
Storag.T.... 

SWMU MD. ~&:;..Q11 (.) cuwllll of two IIdIve IbovIIground fibItgIaI tanks located In the 
t..nenl of building TA-!\s-2 (1M SedIon 3.3.2.1). The.MIca receive potentially 
canI.......d ............ The .... end IUrIOUndIng tIoor __ Inspected In August 1991.  
Md lID ~ ..roe ~epII_ abIwNd. ....did occur. the wastewat., would flow Into 
IDor china "'at .. tied In 1d the unIIwy ..... 1Igoone ....of TA·35 (SWUU No. 35-010). 
NFA II rr-t Olmended tor tttillit. ~.... dlr«:a ....'ram thII ... to the .nvlronment Is 
pMCIudeo r· r eontaInmett wIIhln the bllMmenl or ." cIv.FIfon through floor drains to the 

... wdslelaaoons. 

• 

35-o11(bl • SWMU Nc.. J!-o11(b) CDMlsleof an IMdIve underground Itoregetank (UST) (TA·35·159) 
thII formerlv sliOnld CDntaminat.d ....dielectric 01, which may have contained PCBs and 

Und.rgr:1und possibly c(h.~ COCa (... Section 3.3.2.1). Further investigation showed th. UST has been 

~ Storage Ta.. empIIed er.d abandoned Ir. .,e.c.. and the gtOUnd above the tank has been coy.,ed with 
concr_: thar••• there ~ curr.ntly ... potential far off·lit. migration of COCa. The sit. Is 
scheduled to Nt InveIIlglled end ~ In -=cardance with NMEO UST regulations. No 
further Inv? ~tigstlon Is recnmmended as part of the OU 1129 RFI because the laboratory 
mull close t..... to c:omoIv with stat. UST reaulations. 

•OeI9Wtad,..mHSWA .....SWMU (l.ANL 1110. LIt '5). 

~-
,l 
~ ,.. 

~ 
..... 

1990 SWMU report 
(lANl1990.0145); 
Roberson 1991, 04
0226. 

1990 SWMU report 
(lANl 1990. 0145): 
Roberson 1991. 04· 
0228. 

Umphres pers. comm.  
In Roberson 1991. 04·  
0226.  
Mcinroy 1992.  
04·0255.  
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TAILE I.' (contlnu.d) ."-.,; 

aWN'" RECOlelatDED FOR NFA AT DECISION POINT 1 ~., 
01~ NFAC"":::. 

SWUNo. DucrlptionlJUltlflcatlan R.f.r.nc.s~ 
AandT1Ptt B C Dg 

!  

35-011(c~ • SWMU No. 3.'-.fJ11(c) conaists of an active UST (TA-35-197) and an associated aboveground•...... ..... 'JbeQoi) tanka .. assxiated with the clkepIOCHIIng facltly, SWMU No. 35-007 (1M 
~ Und.rground SedJon 3.3 ? t). Cwrent~ I ihllaystem hMdIH ~ non-PCB dielectric 01, but the tanks may 

Storag. rank have NCeW '1 .. contaminated with wat., In the past. The aboveground tank Is located 
within a bw"T':"ICI ...that rrecludaa migration of COCa to the envlronmanl Th. UST was Ieak
tested In 1991 lind found IIG be tight; therefor••• Is lISIumed that the tank has not leaked In 
the past. Hi. \ II racomm8flded tor this ••• becaus. leakag. from the UST Is not suspected. 
and bacau:;e Jd.....1aI r.1Msas from the aboveground tank ..prevented by sit. design from 
ruchlna ttl:- environment. 

~ 35-011(d) 

Und.rground 
Storage Tanka 

35-012(a) 

Inactive Storage 
Tank 

it 
~ ... 

SWMU Hu. 35.o11(d) Includes two UST. that war. fonn.~ UHd for storag. ~ dl6lectrlc oils 
(1M 8actIr 3.3.2.1). 1M tank. were removed and lnIpeded In 1991 and found to have no 
.... ~ lfitl, the ar.. ar.,und the t."klis euantlally saturated wlh 01. because ~ leakag. 
ham an abt-veoground oll-mudllng facll/ly formerly located at the ar... This spill ar.. Is 
designated as !l;WMU No. 35-014(f). NFA Is recomm.nded for the USTs because they have 
been remov"d and • wu Ott.mined thai they w•• not the source of the spilled oH. Th. oil
contamlMt, ~ ~ which Indud.. ..,. former UST locations, wII be investigated as SWMU 
No. 35-01 ((f). 

• 

SWMU No. 35.o12(a, COf1eiets of on. UST (TA-36-158) that received dielectric oHs. solvents. 
lie. from 1Ip;1!,.hat occurNtJ inside TA-35-85 (sea Sedlon 3.3.2.1). The tank wasleak-tested 
before fWr.!J'o II~ and no leek. were found. The tank was NmOV8d In 1990 as an RCRA Int.rlm 
..us doIi,;.• and the pit was backfllled and ccwered with ..phalt. NFA Is recommended for 
thll SWMU lecau_ rtmeJlatJon Is compI.... and the results of confirmatory sampling were 
lUbIn.eeI !:o EPA n NMF.D In th. final cIosur. report (Illinated date of submittal was 
December 1 1991). 

• 

CD SWMU No. 35.o12(b) mns:tt. of two aboveground .Ieg. tanks (TA-36-278 and -279) located35-012~h) • ~ near the C"'lil~"On edge SOlPhWMt of TA-35-207. The tanka ware Installed, but were reportedly 
,...,., u.....:. The ••• 11 rVlmrnanded for NFA because the tanka w•• never used forInactive Storage 
m.naae",~nt c;f hazardous constituents.Tanks 

1990 SWMU r.port 
(LANL 1990, 0145); 
Int.matlanal 
T.chnology 
Corporation 1991. 
0648. 

Carmichael 1991. 04
0215. 
Mcinroy 1991.04
0219. , 

~ 

~ 
Mcinroy 1991.04 ~ 0219. 

~ 

Umphres pars. oomm. a. 
In Roberson 1991. 04 '0'.,0226. 
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DIU .' (eonllnuM)  

..... HICOIIIIIND!D '011 ..A AT DECISION POINT 1  

NFAert.ta 
SWMUNo. DlecrIptionlJUIIIfIcatIon R.f.r.nces 

AandTVDe Ca 0 

,. 

35-G13(.) 
35-o13(b) 
SS.013(c) 
35-otS(d).f Sumps andI

I\) Dlalna 

f  
~ 
g- 

• • ...... ND. 35Jt1"........ d)""of .................... and catch basins that .r. aI 
• ......wIhIn f..ddlngl ( ... S~ 3.3.2.1). Ttte sumpa and drains receive contaminated 
• ...., and Indullrill waalewaW. CIIch baIInI fnctuded In SWUU No. 5-013(a) reportedly 
• ....,..,"'0 UMd. and ON pair of Iaor drain.1ncWed In SWMU No. 3S-01S(d) have 

never been UIf'd. Pot...... ocntamlnatlon Clftnol be adequately addr....wllhaul r.movaI 
of the .... erld .... " no pcMNIaI fDr IhII conIaInlnation to migrate further to the 
erMtanntert. I ..., contamination benNIh the tuIdIngI II considered to be under Instltutlona. 
conttvI unII tIw tw.ildlngl undMgo DaD. NFA II recommended for ......11.. because sit• 
. della" ~ -i.. !!pillion 01 COCa to ..... .-.vllonrnent. 

35-o14(~) SWMU No. 3';.I)fA(e,' .....'Hof .dl*ctdcol epllloc8ted on Ihe .......of TA..s5-85 
....." lIIuIIIlit~ TA-35-85 .nd TA-35-222. The .11. has .Ince been covered with concr.t. 

Operational 

• 

... new CDnIIfUdIon (1M SedIon 3.3.2.1). Since the concret...as a cap, th•• 1s 
R...... ..........., no IIIf chanfsm for physical traneport of potenllalty hazardclul materials from the 

.Ite. ~Ination can be Ctl'Ilsidered to be under institutional control until the buildings and 
concrete UI'ICIf': u 010. NFA i. recommended blcause sit. condilion. and institution" 
controls Df'edud. MY rele... that mIGht DOS. a thr.at to hum.n hMIth or the .nvlronment. 

C-3S.005 
C-35-006 

"-o Pot.ntial R.lease 
SIt.s 

Pol..........ec;e 311. C-3S-GO:'" .... tpII of 100 gal. of non-PC8-contamInated dielectric oil. 
• 
• 

and ...~WIll • epII of SIal. of organic wast.lOIvent (1M Section 3.3.2.1). SplIts at 
theM two "e- ........ cleaned..." immediately tollowjng th.lncldents (1986 and 1988.  
rnped~). NFA II recomfMf1ded for theM •••• becau.. they Involved on.4Im. spills that 
... lmmeclais!I cleaned up. and bec:auee the amounts 01 epiIIed materials remaining after 
cleantJD do not OJ........ risk to hum.n health or the environment.  
PaIentIaI ......... C-35-OCtltl a leaking PCB trensformer (10 No. 5618) located In the 
......... of ~Jikl:ng TA-35-2 (1M Sadlon 3.3.2.1). The oIIJWat... mlxtur. that leaked from 

Pot.ntial R_lease 

••C-35-oo8 • 

the trIInItormer . .,.,.... cleanupunder the Toxic Substance Control kJ. (TSCA). NFA Is 
Sit. ~ bee8uM. pot.-,...... to Ihe .nvlronmenl was prohibited by sit. design 

and conditions VId the transformer has been removed.~-

1990 SWMU report 
(lANL 1990, 0145); 
Umphr.s pers. comm. 
in Roberson 1991. 
04-0226. 

1990 SWMU report 
(lANL 1990. 0145); 
Roberson 1991• 
04-0226. 

1990 SWMU report 
(lANL 1990. 0145); 
Bailey 1986. 04-0023. 

1990 SWMU report 
(lANL 1990.0145) . 
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SWMUNa. 
and TVDI 

42-004 
(e-.a-G01) 

~DiIpouI 

48-G02(d) 

Cord• ., 
Storage Area 

48-o04(a, 
48-G04(b) 
48-OO1(c) 

Sumps and 
Tanks 

48-004(d' 

Sumpeand 
Tarb 

BDL. .' (continued) 

..... REco.ENfIED FOR NPA AT DECISION POINT 1 

NFACrtMa  
o.crlplionlJustlllclllfon  

A  8 C D  
•  SWMU No. 42oC{l t. a an,on ~posaI••••UMd for dumping bul1cing debrll (SM Section 

3.4.2.1). (Nak: ~vtMU No. 42-OCM II the .....C-42-G01., SoIl umpIM collected and 
analyzed in 11t~ "I pM of an ERIA contIIined ......... -beta. and 1Iamma at badcground 
lIYeIL No VOC;Il• ...,...Grqanlc COIIIpCUMIa (sVOCa). or PCBI ..e detected. Toxlclly 
dw.......1c IIIIdIing pn:ICIduto (TClP) metals (Ag. As. Sa. Cd, Cr. Hg. Pb, and Sa) were 
beIDw ~..../81 in .40 Cfl1281.24, TIbIII 1. NFA II recommended for thil ••e because 
the ... _ ...·1 c.;h...-tzed ,.Id It 11M been determined that COCa are not present In 
concenll'lliona Ihat "'II!!! DON .. riIk to human health or the environment. 

• SWMU No. 4I-OC2(d) II an ildNe container storage area located Inside building TA-48-1 and Is 
curr...., I.-d (;tI'Y tor temparpY storage at box..at IOIId radioactive waste (lee Section 
3.5.2.1,. A a •• '·'vctlon In 1"1 ,...,.... no via..evidence at palt releases. NFA Is 
NICOft'tIn8nded t.cauae a.e conditions preclude migration 01 coca from the alte to the 
environment. . 

• SWMU Hal. 4i~ (a. b. and r.) consist oI __alaumps and tanks that ware abandoned in 
• place wilhln bcllding TA-48-1 (Me SectIon 3.5.2.1). • COCs have seeped through the floors 
• at the bullcftng, l •. 1~amlnetfon ct.lnnol be adequate., addressed without removal at the floors. 

and th..II no t:JOtMtIal for thtr. contaminldion to migrate 10 the enwtronment. Any 
contamination be:1....h the buik'ing Is considered to be under institutional control. and will be 
ass8ll8d wh.,. the buildinga ur.-daIgo 0&0. NfA Is recommended for these lites beca.... 
evan I pdmary .e..... from Ifle aumps and ...... occurred. site design would preclude the 
mlaration at ~. to the environment. 

• SWMU No. 48~d) Is a am.. lank that was Installed below the ~ cell In the basement of 
TA-48-1, but he. ".., been u."'Id (1M Section 3.5.2.1'. NFA Is recommended for this site 
because the lito '1IU never used, and because lite design and conditions precJude migration 

• 

,
of COCa from ti, J aile to the environment 

.[ 
~ ... 
0. 
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SWMUNo. 
andTvno D 

48"008 

Active Septic 
Svli.m 
48-008 

L.akage frDm 
POB 
Transformers 

52-001 (a)
Fitter ". 

52-001 (b)" 
H.alDum~ 
Building 

52-001(c)' -Hut DumD Pad 
52-001(d)· 

Sump PUtI'Ip 
Room, Hd. c.ns, 
DuctWork 

• DetJrJaIld • ."HSWA MocUt SWMU (LAN. 1110. 014S).

f 
~ 
or:::... ..... 

liSLE .' (contlnu.d) 

aWMUs RECO"':NDED FOR NFA AT DECISION POINT 1 

NFACrleria 
DeecrIptionlJustlllcat1on 

A B 0 
•  

~ 

SWMU No. 4R-008, an active .apIic sytJtem, was iIItaIIed In the • .., 111801 and has only 
..MId offtc.;, h~ In wI*:h hazardous Of rlldioac:tlve m..... have never bean managed 
(1M SectIon 3.5.2.1). NFA lit NICOI'ftmended for this ... because !her. is no contaminant 
eoun::tl term F .'~ tIenI is no r...". to sUSlNlCt ......... of COCe from this HDflc SYStem. 

• SWMU No. ;t8-0QI~ of two PCB ....,.,.. that .. 1ocaIed inside the basement of 
building TA-4b·1 (He Sedlan 3.5.2.1). 01 thallMked from Iha. transformars was cleaned 
up In 8CCOfdance with TSCA guidelines, and no vis..IIgns of oIl1aJn1 ... observed 
dlI'Ino a ale 1rnJi*t1Dn In Juty 1991. MFA is rlCDmmendlld for this ell. bIcauH a potential 
........ to th" environm.nt k;I prec::luded ." s" design and conditiona, and because the 
leak_ r..".,....... a -~ reINs. that was imm.... cleaned UD. 

• 

.L 

SWMU HoI 52.(1()1(a thrDlQ~ c)....of equipment that wu lIItOCiaIed with the filter and 
cooing sytIetn, of the UIr.C •••T ernperllure Rudor experiment (UHTREX) reactor (M. 
SectIon 3.8.2.1 ,. These sles underwent DID In 1989 and w.... decontaminated 10 lewis 

• 

• 

below Depaitmflnl of Enerz' (DOE) guldelinel for radloactlvly. Ther. W81 no process-related 
source for nut" AdIoactiYe h.......rdoul constiIuentI at theM pMicufar ..... and therefor. no 
hazardous l.c;nh!'minant SOUI'Cd tenn. MFA is recommended because th. lItH have 
undergone pon' edlallon n COOl ..nat presenI at _II that pole a risk to human health or 
th. anvlronm.~. 

SWMU No. 5'\~1(d) CDnIim of contaminated eq~nt inside bulldJng TA-S2-1that was 
utOCIated wi'~ the UHTREif re..(ue Sec:tIoM 3.8.2.1 and 3.8.2.4). The conIamlnated 
equtpment Wb~ removed In 1G89. and the building was decontaminated to lev. that do not 
.XCMd DOE guideInM lor radloldhrly. MFA II recommended for this SWMU becaus.the 
sit.. have u.,d..gone NlMdIAtIDn and coo. •• not pr......... levels IIHII might pose a risk to 
ht.man health 01 the .......1fY'«Il In eddIlton; ... conditIonI preclude a reIuH of COOl 
from Insid. thq I:It.dIdfna to the anvinxtm.... 

• • 

~ s: 
~ 
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i "AILE .' (continued) 

f 
~ .... 

SWMU. RICOl8lEmED FOR NFA AT DECISION POINT 1 
~., 
0.~ NFACrteria

=:J 
SWMUNo. Dncr~JustIllcatIon References~ andTwe A B 0 0 -~ 52-oo2(b)· SWMU Mae. ~ '-"I02(b and f) ...... teptic lyMefM Ihtd were i1sta1led In ..... earty 19801•.... 

52-002(,,- Md hwe onIr NNed eftlce buldinglln which ....... 01 radIDacIlv. materials hIMt naver • ~ been m.......1 (1M Section 9.'.2.1). NFA Is NCaI'IHIMNIded bece.... there Is no contaminant  
Activ. Septic -..n::e ...... IJ no fNIDft In IUIPId ,....... of OOCI from ..... septle lyeteml. 
Systems 
52-OO2(c)· SWMU Mae. ~l-t'a02(c end d) .....Mplie systeml thai were apparenlIJ planned but ..... Smithour 1991, 04
52-oo2(d)· 

• 
fMMII CIOftIIrt..,;t ad (1M Sed.:on 3.'.2.1); NFA Is rec::ommended bece.... the lies do not exist 0222. 
Md haw MVCIr been used tIM the manegement of hazardolJl or I'IIdioIIcIlve materials. 

Adhr.SIp!Ic 

• 

~ .... Systems(0) I 
52·oo2(g) SWMU No.5; U02(g) Is not an active sepllc system _ designated In the 1990 SWMU raport, Smithour 1991,04• I 

bullimply. s~ag. holding t.... thai wallnstalled In 1181 or 1990 (1M Section 3.6.2.1). 0222. 
Active S..,tlc The holding tal Ii( serves ~ In • new building In which haz8ldou. and radioactive materials 
System h.,. nwer bem managed. tiFA Is recommended beceusethe ... has never been used In 

the _' ' III 01 hazardous 01 radioactive materials. 
SWMU No. 5~ -OO3(b) consisted of underground Industrial waste line. that transported liquid 
we.... fn:Nn thq UHTREX re"Ctor to a waste treatment faclity (SWMU No. 52-oo3(a)), and from 

IndUslriaI Wast. 

52-CJ03(b) • 

there to TA-~t) (::.. SectiDn ~.'.2.1). Th. InN were removed In 1988 during the UHTREX 
line. DID Projed. "11e extent 01 r..oclln the sol along the trench was characterized as part of that 

effort. MFA Is r'9COmmended because the ... hal undergone remediation and confirmakHy 
sampling indil';.ttci that COOs ..present aI"".thai do not pose a risk to human health or 
the envlronfllQllt • 
SWMU No. 52 'lO4 is an 1n~1Ye outfal from which only noncontac:t cooling water associated52-t»4 •.f with • a.IrDuIt.q fuel rod cooling proc:eu was discharged (1M SectiDn 3.6.2.1). A radiation 

inactive ~fa. 1Urw, condcct-clln the area of the outfal during a 1988 ER Program lit. reconnaissance did ~ not _CMd b'tChground !eveis. MFA Is recommended beceu•• the lite was never used for 
the manaD8'l1er1 of hazardooJ. or radioactive materials. 

• DeSV"a1lld as an HSWA Moclde SWMU (lANl1I1O,0145j. 

1ggo SWMU report 
(LAMl1990. 0145); 
Smilhour 1991. 04
0222. 

tI:ISoholt 1988. 04
0189; ~ Salazar and Elder I 

1991, 0623; S 
~Elder 1991. 04·0218. 
~ 

~ DOE 1987, 0264; 
Roberson 1991. 04· 
0229. 
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TAILE .' (continued) 

~ fJlco.lEWOID ,0It MFA AT DECISION POINT 1 

NFAc.teria 
$WMU~ ReferencesDe~"'1on 
and Tva BA C D 

5501'1 
Cementing 
PI'DC8" 

"it
f 
..... 
~ 55·00 .. ;.s Evaporator 

55-005 
FitrlltonUnit 

55"()02(a) 
55-G02(b) 

Radioactlva 
W..eComalnef 
Storaae Ara!!. 
55·003 

?l Contalnm.arrt 
Are. 

..... 
" 

• 

• 

• 

• 
• 

•• 

___~ 


55·006  SWMU No. 55 oce II a glass "'uk. designed 10 break radlonucllde-contaminated glasswara 
(... SectIon 3.7.2.t). The unit Islocllled wllhln a gkMbox inside building TA·55·4. NFA Is 
recommended "'tIcaUN a release to tha environment Is prohbIled by sita design. 

• 

GlaaBrub'-~ 
-I., 

::) 

~ 
g 
""" 

IWMU .... 55-Cl1. 15-004. Md 55-005 COMIIt ofa cementing prDCUI, 1ft evaporator. and 
a Million ....................ed together .... ide • """of MgIIIva-prallura glewebox.. 
Inside the Pkllllnium BuIldIng. TAa... ( ...Section 3.7.2.1). AI are part of the TA·55 wasta 
......1IiDn II)f'CYlIiIIIIW opa."It. under RCRA ....W.... 1nI.rm Status. NFA II 
..............( ....... a ...... of huardouIlnIt.-.lotM anviIonment hom tha.. 
SMAJlII Ift..:"JdId br ... eMlgn, and bIcauN ....pM ofa process permilled under 
RCAA ....W.... 1ntadm t:!t..II"'" l.Iboraloly. 

SMaJ HaL 55-«12(a and b) are oantalner...". ...for radiDacllve IIOIid waste (see 
Sec::dDn 3.7.2.j). SWMU No. II)5.OO2(a) ~of..".,. """'1IDrag8 ....as IDeated 
InaIda buIding 1A·55-4; and ~WMU No. SS-G02(b) IncIudM demplter dumpsters outslda of 
TA·55... that ma onIV used to~ temporary storage of radioactively contaminated solid wasta. 
NFA .. recomr'ended for th.... sitas becausa ..a dnign and conditions preclude a release 
of COCs to tha .nvlronment. 
SWMU No. 55 OC'3 consists fJf an aboveground storage tank and the surrounding 
oonIaiImant strUdure ( ... ~4Ctlon 3.7.2.1,. The tri. CU"enttv used for storage of pure 
nitric add. W:1' 11 it product. not wasta. Tha sunoundlng secondary containment structure Is 
capable of hofrf'ng the contar.ts of the entire tank. and • designed 10 prevant • release of 
hazanloul ft••ten. to the ~ment. NFA Is recommanded because the tank Is not used 
for _age 01 hl7.lldoul w.'., and because a r ... to tha environment. precluded by slla 
daslan. 

1990 SWMU report 
(lANl1990, 0145); 
Foxx pert. comm. In 
Roberson 1991. 04· 
0211. 

1990 SWMU report 
(LANl199O,0145); 
Foxx pars. comm. In 
Roberson 1991. 04
0211. 

1990 SWMU report 
(LANl 1990. 0145); 
Foxx pars. comm. In 
Roberson 1991, 04
0211. 

1990 SWMU report 
(LANl1990.0145); 
Foxx pars. comm. In 
l<aaI1991.04·0105. 
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lJ l'IU .' (continued)
..!! 

*aww'OI RlCOMMENDED FOIl NPA AT DECISION POINT 1~ 
;t. . . 

NFACrt.rIa~ 
~ SWMU~, 
~ A.and l~oe B C Do 

55-007c:-
Thermal 
Combulll.l :I 
Units 

~ 

De~JullllcatIon . References 

Foxx pers, comm. In 
Roberson 1991, 04-
0211. 

, 

55-008 

Sumps .,d
~ 

laNes-CII 

55-009 • 

Sump 

55-012 

f 
~- Inactive 
co Hazardous Wa..e 
~ Container 

StenaeArea 

•  

• SWMJ No. r.-; ~7ClOnIiIII of two c:urrenI~ 1Md_ thennIII combuation unlls that are located 
In gbMbaI... ;"".ide lA-56'" C." SedIon 3.7.2.1). The unite are now awaiting a RCRA 
mIIr...... C:'8f..... pet'll"1t. The un" are designed 10 that emissions .epassed through 
~ aoIvtlons Iftd hlgh..fflciency pMicuIaIe • CHEPA) fll... NFA II recommended 
..._ re~e'!\" 01 hazMbua materiaII to the 8fWIror;ment are r.strlded b¥ lite design, and 
becalM ."., I.' .,. wit not b!.':'D8rat1cw11 until late RCRA D81'mIts are obtained. 
SWMU No. ~:~-008 conelllll d ~ aumpe and .... thaI.elDeated In the basement of 
buldlng TA-6~ • CIM Sectlu, 3.7.2.1). I COCa haveleeped thlough the floors of the 
bu"" ~~'"~.., CMfIJlt be adequat~ IIddNSled without removal 01 the floors, and 
there II no r11t: ~"Ior this contamination to mlgr.e. Any contamination beneath the building 
II considered 10 be under Insdtutlonal control, and will be addressed when the building 
undergoes r '-' D. NFA II reccmmended for ... lite becaUM even. primary rel..ses from the 
sumps and tal ~t8 occurred, Iilte dellgn would prohibit the migration of COCa to the 
envlronmer.t 

• 

SWMU No. !;5-\lO911 an InIICtlve monitoring lUmp located outside of lA-55-4 (see Section 
3.7.2.1). The ;1l'mp" use-1 to monllor laniary wastelquidl from lA-55 for radioactivity 
blfore disd'la J8 to the lA-3.1i lewage trealment Iagoona. Radioactivity was never detected, 
but the wa..- ""earn may hr4 contained lInan quantllH of haz.-dous wastes. The sump is 
no longer UI~'I and has been abandoned In place. NFA Is recommended because hazardous 
wa..es were r...... Qenerated. t'ealed, stored, or disposed of at the liIe, and radioactivity was 
never detect,:. J M the waste stream with the monltorina sumo. 
SWMU No. ~ ';-012 oonslst.o 01 a boUle that contained waste acid and heavy metals that was 
..ored on a 3hAIP In alabor.ory Inside building lA-55-4 CMe Section 3.7.2.1). NFA Is 
recomm8l1Cled lAcaule the bottle wu removed and the contents disposed of before a site 
visit In Nover bar 1990, IIn.2 beCaUM even If • r...... had occurred, lite design would have 
precluded a, '("lIe to the environment. 

• 

1990 SWMU report 
(LANl199O,0145); 
FolOC pers. comm. In 
Roberson 1991, 04
0211. 

I 

FolOC pars. comm. in 
Roberson 1991, 04
0211. 

I 

1990 SWMU report 
(LANl1990.0145) . 
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Chapter 6 SWMUs KeCOmmenaea)or IVU r UHIU;;f nLoUV,. 
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Chapter 7  Sampling and Analysis Plans 

7.0 SAMPLING AND ANALYSIS PLANS 

The Phase Isampling and analysis plans (SAPs) in this chapter have been designed  
to confirm the presence or absence of contamination at Operable Unit (OU) 1129.  
Confirmation of the presence or absence of contamination involves identifying the  
present location ofwaste streams from waste discharge sources, and the types and  
concentrations of contaminants of concem (COCs). Data collected from Phase I  
may be used to make a determination of no further action (NFA) or to design the  
Phase II SAP. Afterthe Phase Iinvestigation has been conducted at each aggregate.  
Phase II SAPs will be developed to define the complete nature and extent in  
accordance with the Phase II data qualityobjectives (DOOs). As outlined in Chapter  
5.0 of this Work Plan, Phase II will follow directly after Phase Iwhenever possible to 
make betteruse of sampling personnel and equipment and to shortenthe overall RFI 
time line. 

The OU 1129 SAPs have been developed on the basis of information presented 
previously in this Work Plan. Refer to Chapter 3.0 for a summary of the archival 
information for each solid waste management unit (SWMU). Chapter 4.0 for the OU 
1129 conceptual model, and Chapter 5.0 for adiscussion ofthe Doos for OU 1129. 
Figure 7-1 is a political boundary map of the area surrounding OU 1129. See also 
Figure 2-6 for SWMU locations. 

The SAPs in this Work Plan have been written to address all Hazardous and Solid 
Waste Amendments (HSWA) Module SWMUs plus associated non-HSWA Module 
SWMUs (see Chapter 1.0 for a discussion of Module SWMUs) at OU 1129. All 
SWMUs listed in the 1990 SWMU report have not been addressed in this chapter; 
those that have not been addressed here will be submitted as technical memoranda 
at a later date. Table 7-1 lists those HSWA Module SWMUs and non-HSWA Module 
SWMUsthat havebeen incorporated intoSWMU aggregates forthe purpose of SAP 
development. Sections 7.1 through 7.4 highlight the methods andthe approach used 
in designing the SAPs in Sections 7.5 through 7.20, which present Phase ISAPs for 
SWMU Aggregates A through P at OU 1129. 

7.1 Modeling In OU 1129 Sampling Plan Development 

Alarge numberof SWMUs and areas ofconcem (AOCs) within OU 1129donot have 
available documentation on the extent of COCs in the subsurface environment. 
These sampling plans are designed to collect initial data at points considered most 
likely to yield a "hit" if residual contamination exists. To support the decisions of 
where to sample first and to what depths, the use of several models and modeling 
techniques was employed to aid in general sampling plan development. 

The use of modeling at this stage of sampling plan development had four principal 
goals: 

1)  Developed a conceptual picture of potential worst-case  
contaminant migration within the two predominant soil  
regimes. This should help in picking appropriate mini  
mum sampling depths.  

2)  Helped define sampling plans in areas in which decontami  
nation anddecommissioning (0&0) or other removal activi- 
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TABLE 7-' 

USTING Of HSWA MODULE AND NON-HSWA MODULE  
PHASE I SAPS FOR OU 1128  

SAP SWMU Aggregate SWMU.  
Subsection WIthin AaQ!'!Aete  

7.5 A 4-001 and 4-002 

7.6 B 5-001 (a,b) and 5-002 

7.7 C 5-004 and 5-005(8) 

7.8 D 3S-003(a~ (I-q), 35-OO3(r), and 55-003 (mlsc:.) 

7.9 E 35-008 

7.10 F 35-oo9(a-<l) 

7.11 G 35-010(a..) 

7.12 H 35-014(a, b) 

7.13 35-003 O,k). 35-014(d), 35-015(8)·, and 35-015(b) 

7.14 J 42-OO1(a-c)·, 42-002(a-bt, and 42-oo:r 

7.15 K 48-001 

7.16 L 48-OO2(a,b) 

7.17 M 48-003 

7.18 N 48-005 

7.19 0 52-OO2(a), and 52-OO3(a) 

7.20 P 63-001 (a,b) 

• This SWMU is noilisllld on the HSWA Module. 

ties had provided some sampling data. This should allow the 
first sampling to intersect zones of highest predicted con
centrations. 

(3) Predicted depositional concentration locations from avail
able monitoring data for radionuclide stack emissions. This 
should also allow the first sampling to intersect zones of 
highest predicted concentrations. 

4) Provided some initial estimate of the behavior of radionu
clides in anenvironment containing organic wastes. This 
should indicate whether radionuclides were confined to the 
upper soil layers or had a greater migration potential. 

To support the first goal, three scenarios involving direct discharge of liquid effluent 
or chemicals to the soil were created. Modeling forgoalstwo and three used existing 
data and real-world meteorology. The aqueous speciation and mobilityofacommon 
radionuclide, 90Sr• were examined at various pH and concentration levels in the 
presence of an organic ligand to satisfy the fourth goal. The results ofthis modeling 
effort are summarized in the following text. 
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7.1.1 Choice of Models and Constraints 

The SWMUsof OU 1129 are located principally on amesa top and in small canyon 
drainages off the mesa top. Because the depth of OU 1129's principal aquifer is 
several hundred meters. a model for examining the vadose zone was chosen for 
ground-level liquid effluent. The Environmental Protection Agency (EPA)-spon
sored PC Graphical Exposure Modeling System (PCGEMS) was chosen for the 
modeling effortbecause itcomespackaged with adata-baseofEPA-listedorganics 
and theirchemical attributes, and containsthe SESOll -84unsaturatedzone model. 
SESOll is a seasonal soil compartment model that estimates the rate of vertical 
chemical transport and transformation in the soil column in terms of mass and 
concentration distributions amongthe soil. water. and airphases inthe unsaturated 
zone. The soil column is defined as the compartment that extends from the soil 
surface through the unsaturated zone to the groundwater table (General Sciences 
Corp., 1990,09-0264). The structure of PCGEMS didated that organic pollutants 
be used for model transport estimation. 

For the modeling of air emissions, the EPA-sponsored AIRDOSIEPA code was 
used. This code calculates airborne concentrations of radionuclides from constant 
point sources. AIRDOS considers the effedS of radioadive decay. dry deposition. 
gravitational settling. and precipitation scavenging. For this exercise the code was 
used for calculating cumulative surface deposition for historical stack releases. The 
depositional informationwas then used as input for a second code, SURFER. which 
was used to krige the results to produce an isoplethic map of the depositional 
pattern. No specifictransport within the vadose zone ofthe radionuclides deposited 
was estimated. 

An effort was also made to help focus the sampling plans for some areas by 
modeling the predicted zones of highest concentration on the basis of evaluation of 
data from previous sampling events associated with the removal of contaminated 
facilities. Data from these adivities were used with the SURFER code to prepare 
isoplethic maps of contaminants in the area just east of TSl-7 in TA-35. The results 
ofthis effort is shown in the sampling plan for Aggregate D. SWMU Nos. 35-003(a
q). 

7.1.2 Summary of Vadose Zone Modeling 

Three scenarios were developed on the basis of known waste streams and process 
history within OU 1129. Scenarios 1 and 2 are identical except for the modeled 
pollutant and involve the hypothetical spill of a 55 gal. drum of an industrial organic 
compound. The spill is aone-time event that covers an area of 25 ~. For Scenario 
1. benzene (Resource Conservation and Recovery Act [RCRA] waste U019). a light 
nonaqueous phase liquid (lNAPl).was chosen as an indicatorofbehaviorfor many 
of the industrial solvents potentially present in SWMUs in OU 1129. For Scenario 2. 
the poilutant chosen was the dense nonaqueous phase liquid (DNAPl), 1.1.2.2 
tetrachloroethane (RCRA waste U208). This compound was chosen as roughly 
analogousto other DNAPLs likely to be encountered. including PCB-contaminated 
dielectric oils. 

In creating Scenarios 1 and 2, this spill was considered likely to occur only on the 
mesa top at TA-35. Forthis reason. the local Hackroy soil type was used as the top 
layer in the SESOll column. The Bandelier Tuff was considered to underlay the 
Hackroy soils. Physical parameters forthe soil were taken from the los Alamos soil 
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survey (Nyhan et aI., 1978, 0161). (The soils map for OU 1129 may be found in  
Appendix C, Figure C-1.) Because of the diversity of numbers published about the  
BandelierTuff, parameters were taken from the published modeling efforts of Travis  
& Trent (Travis and Trent, 1991, 04-0265). and Travis & Nuttall (Travis and Nuttall,  
1985, 04-0266). Forall three scenarios, the local climatological summary contained  
in the 1989 environmental surveillance report (Environmental Protection Group,  
1990,0497) was used to allow the SESOll code to calculate evapotranspiration  
rates.  

Scenario 3 is an attempt to estimate the migration potential of a low-level waste 
discharged on a more or less continuous basis into the Totavi soils of Ten Site 
Canyon. This scenario used the approximate discharge volume of the old TA-35 
waste water treatment plant with an assumed concentration of 0.1% of a DNAPL. A 
DNAPl was chosen because of the potential radionuclide transport with anionic 
organic ligands (Section 7.1.6). 

To develop a maximum or bounding condition of potential migration in all scenarios, 
the total pollutant load was assumed to have been transmitted into the soil column. 
No reduction of load through volatilization, run-off. or other process was allowed. 
The Kef. or soil sorption coefficient, was assumed to be zero and nocation-exchange 
capacity was assumed to exist within the soil layers. The summary of the results of 
the SESOll models is graphed in Figure 7-2. The specifiC input parameters for the 
various model components are listed in Appendix C. 

7.1.3 Results of Vadose Zone Scenarios 1 and 2 

Scenario 1 simulated the spill of 55 gal. ofbenzene over a 25 m2 area as a one-time 
incident on the Hackroy soil type on the TA-35 mesa top. The soil column consisted 
of three layers. The top two layers were comprised of 8 cm of a sandy loam above 
22 cm of a clay loam, all underlain by the Bandelier Tuff. Figure 7-2 shows that the 
SESOll model predicted that a maximum pollutant depth of about 3.3 mwould occur 
after a dozen years. 

In contrast, Scenario 2 involved a DNAPl and kept all other parameters the same 
as Scenario 1. The SESOll results indicate that a maximum pollutant depth of 73.6 
m would occur at the end of the 20 year model run. These differences follow the 
expected results for these two compounds given the increased mass and aqueous 
solubility of the DNAPl. 

Given the conservative nature of these model scenarios, Phase I sampling efforts to 
depths scaled in time to the predicted curve ought to suffice as a minimum sampling 
scenario, accepting the model limitations, constraints, and assumptions. 

7.1.4 Results of Vadose Zone Scenario 3 

This scenario simulated the effluent migration rate for pollutants contained in the 
continual discharge of the T A-35 waste water treatment plant. The historical 
discharges over the period 1955 through 1963 were modeled for a 30-year term. 
Records of the plant's discharges are not complete, but effluent discharged was 
estimated to average about 90,000 liters a month. Witnesses indicated that a 
190,000- liter spill disappeared into the canyon soils within 175 yards of the outfall; 
for modeling purposes, the discharges were assumed to be loaded onto an area of 
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5 by 150 m. 

The SESOll model predicted that the DNAPl pollutant would reach the 200-m 
bottom of the Totavi solVBandelier Tuff column in just four years. Results indicate 
that the Ten Site Canyon area should be explored to a greater depth than on the 
mesa tops. Because of the proximity of the discharge site to known joint swarms and 
mapped faults in the tuff transecting the canyon, some investigation of the area's 
geologic structure and fracture filling material also seems warranted. These inves
tigations. while broader in scope. are necessaryto help define the potential migratory 
conditions for any contaminant plume. 

7.1.5 Resufta of Airborne Radlonucllde Emissions Model 

The use of atmospheric dispersion modeling is designed to help define an area of 
probable maximum deposition of radionuclides from selected stacks. This enables 
the sampling plan to immediately focus on the areas offer1ng a greater probability of 
a find. The FE54 stack (further discussed in Section 7.15) on the northeast comer 
of TA-48-1 was chosen because this stack has a long history of monitor1ng results. 
The measured stack parameters (velocity. diameter. and height) were used as 
inputs. along with the actual measured source term emission rates from 1967 
through 1990. The wind rose from TA-59 was used. It was assumed that most 
emissions occurred dur1ng daytime (regular business hours), so stability classes E 
and F, which normally occur only at night. were ignored. The AIRDOS output was in 
terms of air concentration by distance of the 16wind directions analyzed. This output 
was then converted to a rate of deposition and summed for the total time span. This 
data was then gr1dded by a kriging program (SURFER). and isoplethic maps were 
generated (Figures 7·36 and 7-37) 

The results clearly showed that the pattem of deposition is centered about 50 m 
northwest of the source stack, and that the total plume of deposition has an elongated 
NNW trending axis. Based on these results. sampling should occur to the northwest 
of building 48-1. . 

7.1.6 Aqueous Speciation and Mobility of Strontium 

One of the pr1mary concerns within the many SWMUs at OU 1129 is the possibility 
that radio nuclides are present. and if they are present, their level of mobility or 
migration potential. Waste streams or plumes could occur in OU 1129 that contain 
both organic compounds and radionuclides. Solute molecule radionuclides are 
usually readily sorbed by soil particles within the first few centimeters of soil and do 
not present much of a migration threat in low concentrations. Organic dipoles and 
large organic ions are preferentially accumulated (sorbed) at the solid-solution 
interlace. primar1ly because their hydrocarbon parts have a low affinity for the 
aqueous phase. Th~ soils in OU 1129 usually have a fairly good cation-exchange 
capacity, so the expected behavior of cationic nuclides will be sorption in the upper 
soil hor1zons. 

The behavior of radionuclides in an environment in which complexation with anionic 
ligands of some organic compounds was questionable. However, the PCGEMS 
system was not suitable for actually modeling transport of cations of metals. but 
some basic prediction of aqueous speciation and mobility could be derived from the 
PHREEQE computer code. . 
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Although this Work Plan does not explore this behavior in detail, the initial results of 
this groundwaterchemistry model tended to supportthe potential for greater mobility 
of radionuclides in environments in which anionic ligands of heavy organics are 
present. These results are summarized. with extended captions. in Figures C-2 
through C-6 in Appendix C. The sampling plan for Ten Site Canyon (Section 7.14, 
Aggregate J) considers these data in results from the Scenario 3 vadose zone 
modeling as partial justification for extending sampling to greater depths where this 
potentially mixed waste stream occurred. 

7.2 Radlonuclide Deposition Modeling at OU 1129 

Two stack effluent release points have been identified at OU1129 as the most 
significant airborne contributors to local radionuclide soil deposition. One stack, 
which was identnl8d asthe north stack (FE54) at TA-48 (radiochemistry laboratory), 
has released plutonium, uranium, and mixed fission products. The second stack, 
which was identified as a stack vented on the south side of building T A·35-2 at TA· 
3, has released plutonium and tritium. Both facilities have operated from the 1950s 
until present. TA-35 stack releases are generally less than those from TA-48 but are 
considered great enough to pose potential present day health concerns. 

TA-48 Reteases 

Releases from TA-48 date as far back as 1957, although release data were found 
only from 1967 to present. Available release data indicate that the earlier releases 
were considerably larger than more recent times, presumably because of both 
superior engineered mitigating features and increased regulatory concern. A total of 
about 512",Ci of plutonium has been discharged out of the stack. Of that, 439",Ci 
or 86% was released between 1967 and 1970.Significant undocumented quantities 
could have been released before 1967. 

Plutonium releases from TA-48 areassumed to be a composite mixture of plutonium 
isotopes including 238Pu, 239Pu. 240PU. 241 Pu, and 242pu. The plutonium mixture 
was separated into individual isotopic contributions using a breakdown for Rocky 
Flats Plant weapons-grade J'lutonium. Of these, the 238Pu, and 239Pu are known to 
contribute most to radiological health concerns and were individually modeled for 
local deposition. Older plutonium releases have experienced enough radiological 
decay for significant amounts of 239Pu to becorrJe depleted. In addition. the 241 Pu 
component has had enough time to form significant quantities of daughter 241 Am. 
To account for these changes with tirrJe, the annual releases were adjusted for both 
radiological decay and formation ofthe americium daughter. A current-day cumula
tive total of 5.2",Ci 239pu, 30.0-",Ci 239Pu. and 9.2- ",Ci 241Am was calculated to 
have been released from TA-48 stack FE54. 

Uranium releases aredocumented as farback as 1974. A total of 207",Ci of enriched 
uranium (235U and 238U) was documented as released from the TA-48 north stack. 
As with plutonium, significant uranium releases likely o&urred before 1974. Ura
nium haH-lives are sufficiently long to preclude changes in composition from 
radiological decay during the release periods. 

Mixed fission products were also released from the T A-48 north stack. A total of 
19800 ",Ci of released fission products were documented from 1974 to present. 
Additional releases are sus~ctedbefore 1974.The mostsignificant fission productf 
in the mix includes 90Sr, 13 Cs, and 144ee. As with plutonium, radionuclide releases 
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occurred sufficiently long ago and haH-lives are short enough to require a correction 
for radiological decay. A current-day QJrnulative total of significant radionuclides in 
the mix include 100011Ci 90Sr, 570-J.LCI 137Cs. and 48-J.LCi 144Ce, which were 
calculated to have been released from TA-48. 

TA-35 Releases 

Releases fromTA-35date asfarbackas 1951 anhough release datawerefound only 
from 1974 to present. Available release data indicate that the ealtier releases were 
considerably larger than more recent releases. A total of about 31 J.LCi of plutonium 
have been discharged out the stack. Of that, 27 J.LCi or 87% was released between 
1974 and 1979. Significant undocumented quantities could have been released 
before 1974. As with TA-48 plutonium releases, the older releases at TA·35 must be 
corrected for radiolQQical decay and americium ingrowth. A current-day cumulative 
total of 0.34-I1Ci 238pu, 1.8-I1Ci 239Pu, and O.34-J.LCi 241 Am was calculated to have 
been released out of the TA-35 stack. 

Tritiu m releases atTA-35were documentedonlyfrom 1974.Tritium, with a 12.3-year 
half-life, must be corrected for radiological decay. Of the 16,400Ci of tritium released 
since 1974, a current-day cumulative total of only 7,050 Ciwas calculated to remain. 

7.2.1 Modeling Local Deposition From Stack Releases 

Particulate and tritium depositions from TA-48 and TA-35 stack releases were 
calculated using the AIRDOS-EPA computer code. While originally developed for 
calculating radiological doses, AIRDOS-EPA also performs state-of-the-art air 
dispersion analysis. AIRDOS-EPA is a continuous point source Gaussiandispersion 
model approved for use by EPA. AIRDOS-EPA is one of only a few codes EPA 
accepts for demonstrating compliance with the Clean Air Act under 40 CFR 61, 
Subpart H. 

Plume depletion and deposition processes contained in AIRDOS-EPA include dry 
deposition, gravitational settling, and precipitation scavenging. Of these, only dry 
deposition is believed to be a significant deposition process. Particulates contained 
in stack effluents are too small to be appreciably affected by gravity, and annual 
precipitation is too low for significant precipitation scavenging. 

Dry deposition considers the effects of plume contact with the ground and is 
calculated using a dry deposition velocity that is a function of both the particulates' 
chemistry and size, and of local vegetation. For these calculations, a dry deposition 
velocity of 0.0018 JTLIs is assumed for particulates, and a value of 0.035 Is assumed 
for tritium. These are generic values recommended by the authors of the AIRDOS
EPA code. The tritium value is greater because of its generally greater chemical 
reactivity . 

Stack release parameters are incorporated into the calculation of the plume release 
height. Release height is the sum of the physical stack height and plume rise. Plume 
rise is calculated from the plume's momentum using the Rupp formulation which 
uses plume diameter and exhaust velocity. 

The radio nuclide releases are modeled as being released uniformly over a single 
year. Accordingly, meteorological data representative of an entire year is used. The 
AIRDOS-EPA code requires that average wind speeds be supplied 'or each of six 
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atmospheric stability classes in each of sixteen wind direction categories. Appropn.. 
ate meteorological data used in the analysis were supplied by EM-8. the Environ
mental Protection Group at the Laboratory. 

7.2.2 Levels of Local Radionucllde Deposition 

Results from theAIRoOS-EPAanalysis showamaximumdeposition activity located 
at about 100m northwest of both the TA-48 and TA-35 stacks. Maximum alpha 
activity at TA-48 was calculated for 239pu with a surface d&p9sition of about 6x10
5DCilcm2 (0.6 pCilm2). Total alpha contributions from 238Pu. 239pu, 240Pu, 241 Am, 
-U, and 238U place the cumulative maximum surface alpha activity at about 
1.6x10-4pCilcm2 (1.6 pCifm2). Most significant betalgamma surfaceconcentrations 
at TA-48 occurred for 90Sr and 137Cs at 870 pCilcrT12 and 1700 pCilcm2, respec
tively. 

At TA-35, the greatest alpha surface concentrations were calculated 100m north
west of the stack location with a value of 5.0x10-6 pCilcm2 (5.0x10-2 pcilm2) for 
239Pu and a cumulative alpha surface concentration of about 1.0x10-S pCilcm2 
(1.0x10-1 pCilm2) from all plutonium isotopes and from americium. A maximum 
surface tritium concentration was estimated to occur between 50 m and 100 m 
northwest of the stack with a peak value of 0.0045 Cilm2. 

lsoplethic maps ofthemodeleddeposition for each ofthese stacks can befound with 
the sampling plan for the associated SWMUs in Aggregates K (Figures 7-36 and 7
37). 

7.3 Thr....Dlmenslonal Random Sampling in OU 1129 SAP Development 

The goal of Phase I sampling within OU 1129 is to determine the presence or 
absence of COCs. with those SWMUs containing COCs going on to Phase II 
sampling, and those not showing any COCs being recommended for NFA. The 
problem faced was to determine a method that would produce sampling locations 
and numbers that could be statistically justified. 

The commonly used EPA approach to determine how many samples to collect (the 
variable N) is based on calculating N for a chosen confidence interval (CI). in which 
N is a function of sample variance and CI is compared to a regulatory threshold value 
for the sampled pollutant concentration. Unfortunately, no regulatory threshold or 
action level which make upthebulkof available archival samplingdata within the OU, 
or any other comparison number for radionuclides currently exists. Therefore, this 
approach to defining sample number adequacy does not suffice at the present time 
for sites at OU 1129. 

7.3.1 Random Sampling Method 

Initial site investigations will focus on sampling areas in which known or suspected 
COCs occur, such that the first efforts will be directed toward those locations likely 
to yield a "hit" if contamination exists. Because the precise nature of contamination 
is largelyunknown at OU 1129SWMUs, a three-dimensional (3-~) random sampling 
approach to aid in designing the Phase I sampling plans was used. This method is 
consistent with methods proposed in SW-846 (EPA 1986,0291) for investigation of 
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largetanks, landfills, and lagoons, in which cleardelineationof horizontal andvertical  
contaminant distribution is not known.  

The analogy established within OU 1129 is to treat each SWMU or proximal group 
of SWMUs as a large 3-D block (Rgure 7-3). The lateral extent (from archival 
sampling data. orestimated from archival descriptions or sitevisits) for aSWMU sets 
the maximum x and y limits of the block, while the modeling of worst-case transport 
scenarios for various pollutants sets the maximum z (or vertical extent) of the block. 
(For purposes of sampling plan development and modeling. movement of COCs in 
the vadose zone is assumed to be largely vertical and minimally horizontal; see the 
modeling description elsewhere.) This block can then be further divided into a series 
of cells or nodes by placing an arbitrary x-y grid on the surface and by assigning z 
intervals on the basis of sampling tool dimensions. 

Thus, if the x-y-z coordinates for sampling are randomly selected, any individual cell 
has a theoretically equal chance of being sampled, and in the case of the vertical 
spacing, the chance of missing a pollutant horizon by using fixed interval sampling 
is reduced. The results from this sampling method may later be evaluated for 
effectiveness; and the results used for a better Phase II sampling plan or for 
justification of NFA recommendations. The advantage of this approach is cost 
effectiveness; a minimum of sampling locations and analyses can produce a 
statistically valid view of contamination present (or absent) within the block investi· 
gated. 

7.3.2 Use of Random Sampling In SAP Development 

The use of random sampling in designing a sampling plan for Phase I investigation 
of any SWMU orSWM U aggregate is straightforward and is combined with modeling 
results, knowledge of contaminant behavior, and physical features of the sites to 
produce a realistic sampling plan. The basic process consists of the following steps: 

1) The lateral extent of the SWMU or SWMU aggregate is  
defined according to archival data, contaminant behavior,  
amount and type otcontaminant released, type of release, and  
soil/surface properties, and a set of x and y coo rdin ate s  
somewhat larger than the spill or release area is chosen.  

2) The maximum likely vertical extent is estimated from  
modeling and depends on type of pollutant.  

3) A grid of user-defined spacing is overlaid on the site and  
sampling grid locations and z sampling depths are randomly  
generated for as many boreholes and sample intervals within  
the block as the user directs. (In this case, a small compiled  
BASIC code was written that restricts random numbergenera 
tion to the range of grid nodes or cells within the specified  
block.)  

4) The sampling plan is then written with the randomly  
selected sampling locations. The choice of analytical suites  
for any sample location is user determined. The minimum  
sampling depth for any borehole is the maximum z valu~ ran·  
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ESTIMATED SURFACE EXTENT 
OF SWMU 

X, V, GRID USER-DEFINED 

~ 

Z = 
MAX 

MAXIMUM PREDICTED DEPTH 
(WORST CASE) FROM 
VADOSE ZONE MODELING 
OF SUSPECTED COCs 

Z INTERVAL CHOSEN BASED 
ON LENGTH OF SAMPLING TOOL 
(E.G., 2' FOR 24· SPLIT SPOON SAMPLES) 

Figure 7-3. 3-D Modeling.  
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domly chosen unless the plan calls for a default minimum for 
that hole, as explained in the following text. 

In a" cases, the user may choose to also sample at some default depth or location. 
This depends on knowledge of the SWMU or its COCs and their behavior, or on 
finding any "hot spots" during screening of continuous core, even though this may 
not be a randomly selected interval. An example is a site with radionuclides that has 
at least one sample taken near the surface because the concentration of radionu
clides through cationic adsorption to soil clay particles is expected. The plan may 
also state, for example, that for any site at least one sample will be taken at the 
maximum z depth predicted by the model. The method is designed to allow flexibility 
in the sampling approach while maintaining a statistically useful basis. 

7.4 Surveys 

The SWMUs will be field surveyed before samplecollection to characterize each site. 
These surveys include a site engineering (geodetic) survey, which will locate the 
SWMU and associated features, and an environmental survey, which will initially 
screen for environmental concerns at each site. 

7.4.1 Engineering Survey 

Each SWM U will be surveyed according to procedures documented by Los Alamos 
National Laboratory (LANL) Facilities Engineering. The survey will locate, stake, and 
document the extent of the SWMU, sampling locations, and surface features. 
Additional features, grids, or locations will be staked according to aggregate 
sampling plans discussed later in this chapter. The grids will be used to of locate 
radiation surveys (walkovers), and in some cases, to select sample locations. 
Results of the engineering survey will be recorded on the site base map, and all 
located points and survey lines will be recorded in the New Mexico State Plane 
(NMSP) Coordinate System. This survey data will be incorporated into FIMAD. 

7.4.2 Environmental Survey 

An environmental survey will be conducted at each SWMU. These are predomi
nately walking surveys using direct reading or recording instruments. The grid 
pattern established by the engineering surveys will be followed during the walkovers, 
so that observations can be tied back to base maps ofthe site. As described in some 
sampling plans later in this section, environmental surveys will be conducted in 
erosional cuts or outfalls to complement the data collected using the grid patterns. 
A preliminary radiological survey using a scintillometer will beconducted at each site. 
Additional radiological surveys, surveys for electromagnetism, and surveys for 
volatile organic compounds (VOCs) will be conducted as described in the individual 
sampling plans. Any positive results or observations will be recorded on the base 
map of the SWMU. In addition to characterization of the SWMUs, these surveys will 
be used to ensure the health and safety of personnel working at the sites. 

For some sampling plans. the environmental survey will be used to select locations 
for biased sampling, the purpose of which is to identify contaminants at the site. The 
results of the environmental survey will be used as a preliminary assessment for. 
areas where contaminants are not expected. Negative environmental results are not 
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conclusive evidence of the absence of contaminants; however. positive results 
obtained at the beginning of SWMU characterization will allow for convenient 
redirecting of the investigation plans. 
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7.5 SWMU Aggregate A. Phase 1 

SWMU Aggregate A consists of SWMU Nos. 4-001 and 4-002, located on the north 
side of Puye Road at the eastern edged of TA-4. Both of these SWMUs are listed in 
the HSWA Module VIII (EPA 1990,0306) (Table 1-1). SWMU No. 4-001 represents 
a former firing site and SWMU No. 4-002 is a canyonside disposal area associated 
with the site. FlQure 7-4 depicts the location of the SWMUs. 

7.5.1 Sampling Plan Rationale and Objectives 

Archival information indicates that the contaminants that may be present at the 
Technical Area (TA) 4 firing site (SWMU No. 4-001) and the corresponding 
canyonside disposal site (SWMU No. 4-002) consist of depleted uranium, high 
explosives (HEs) (because of two D&D activities and weathering, high explosives 
are not expected to be found). and various metals (Section 3.1). These COCs were 
released from routine munitions tests conducted at the firing site between 1944 and 
1946. During these years, shot debris from the firing site was periodically bulldozed 
over the mesa to the canyonside disposal site. In August of 1985, during the Los 
Alamos Site Characterization Program (LASCP) cleanup effort the pit was cleaned 
of all debris. backfilled, and contoured. No radioactivity subsurface or surface 
contamination was detected during this deanup operation (Montoya 1985, 04
0158). A radiation survey conducted in 1988 found two projectiles and a piece of 
shrapnel that exceeded background for beta/gamma activity (LANL 1988, 04-0126; 
LANL 1988. 04-0127; Shafer circa 1989, 04-0187). In early 1991. one surface soil 
sample was collected at the TA-4 firing pit. All metals were below EPA guidelines. 
Total beryllium and uranium were determined to be at background levels. No HE or 
semivolatile organic compounds (SVOCs) were detected (Fresquez 1991, 04
0232). A detailed description of the site activities and history of these SWMUs is 
found in Section 3.1 of this Work Plan. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of soil contamination at the former firing site and surface disposal site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

•  Previous D&D activities have removed a vast majority of 
contaminants. 

•  Any remaining contaminants should be found as pointsources. 

•  Erosion of soils containing point sources is the only likely 
transport mechanism. 

The surface investigation at Aggregate A is designed primarily to answer the 
following decision points; 

1) Does surface soil contamination currently exist in Aggregate 
A? 

2) Where and how extensive are the surface and near-surface 
artifacts? (projectiles, shrapnel, and other potentiallycontami-
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8-1 0  Potential surface sample location 

(if positive environmental survey 
anomalies occur; it no anomalies 
are delected, no surface sampling 
will be conducted) 

Figure 7-4. Schematic sample location map for SWMU Aggregate A. 
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natedobjects) which in the future represent potential contami
nant release points. 

3) What is the potential for surface migration of contaminants. 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate A is presented in Figure 7.5. 

7.5.2 Phase I Field Activities Investigation 

The Phase I investigation of Aggregate A consists of the engineering survey and 
environmental survey that were discussed earlier. If point sources are identified 
during these surveys, voluntary corrective action (VCA) to remove point sources, 
and surface sampling will be implemented. 

The surface areas of SWMU Aggregate A will be surveyed for radiological contami
nation using hand-held or tripod-mounted detectors for field gamma spectroscopy 
systems. Ageophysical survey willcoverthe same areaproposed forthe radiological 
survey. This survey will be conducted to locate artifacts and subsurface features. 
This investigation primarily addresses questions listed in section 7.1.1 (Sampling 
Rational and Objectives). The area encompassed by the SWMU Aggregate A plus 
a 25 ft margin and any erosional cuts leading from the disposal site SWMU No. 4
002 will be surveyed. 

If hot spots are detected, hand-held detectors will be used to define precisely the hot 
spot locations and the lateral distributions of contaminants and the hot spot will be 
sampled. The distribution of spatial contaminants will bedetermined by collection of 
one soil sample at a depth of 6 to 12 in below the hot spot and another sample 3 ft 
away at the same depth at which the hot spot was located. A VCA will be conducted 
to remove the hot spot artifact. Soil samples will be characterized using level III 
gross-alpha, -beta, -gamma; gamma spectroscopy, and alpha spectroscopy. 

The drainage area from the canyonside disposal area (SWMU No. 4-002) will be 
undergo a radiological survey. If hot spots are located in any of the erosional cuts, 
they will be characterized. The survey will be extended down the erosional cuts until 
radioactivity levels are no longer detected. 

The radiological survey of Aggregate A will be followed by geophysical survey. This 
investigation will focus on the following objectives: 

•  detect and locate near-surface artifacts and debris at the 
canyonside disposal site that are potential sources ofcontami
nation. 

•  provide confirmatory information on the location the firing site 
(SWMU No. 4-001). 

Any artifacts or debris at or near the surface will be treated as a potential source of 
contamination. Therefore. when feasible, the recommendation will be made to 
remove such near-surface artifacts and debris will be removed as a VCA and 
screened for contamination. Soil samples will be characterized that are in contact 
with any contaminated debris or artifacts. 
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Initiate field sampling of SWMU Aggregate A 

Perform engineering and environmentalsuNeYs as described in Section 7.5.2 

i  
Default to sample anaIylis 10 Does the YES Flag surface location 
plan grid pattem for sample SUMY incic:a1l8 and define grid patll8m 

locations if called for in anomalies or "hot spots" to eccommodall8 
Sample Plan within the anomalies or "hot spots"

SWMU? 

Implement Phase I Field Sampling Plan for Aggregall8 A 

~ ~ 

firing SI.. 4-001 CIInyon Side DI.,o... ...,2  

CoUact surface samples at locations of raciological  Collect surface samples at locations of radiological 
anomalies or "hot spots" 81 described in Section 7.5.2 anomalies or "hot spots" as described in Section 7.5.2 

~ + +  
Perform analyticallaboralDly analysis for COCa lisll8d in Section 7.5.3 

Have all raciological 
10 10anomalies or "hot spots· 

ciscovarad during environmental 
surwty been sampled? 

, YES 

Stop sampling 

00 the data  
collected in Phase I  
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contaminants of concem at  

this SWMU or SWMU  

Perform statistical and YES 10 
modeling analysis to support Submit recommendation 

Phase II data collection or for no further action 
VeA called for in Sampling Plan 

Aggregall8? 

Generate Il8ch memo! work plan modifications 

Figure 7-5. Decision logic for the sampling and analysis of SWMU Aggregate A. 
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7.5.3 Sample Screening and Analysis 

Each soil sample will be screened for radiation using a scintillation detector for 
contact radiation. All sample packages must be screened for surface level of 
contamination and radiation. The soil samples will be analyzed at Level III for metals, 
gross-alpha, -beta, -gamma; gamma spectroscopy, and alpha spectroscopy. 
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7.6 SWMU Aggregate B, Phase I 

SWMU Aggregate Bconsists of SWMU Nos. 5-001 (a and b) and 5-002, located on 
the north side of Puye Road near the edge of Mortandad Canyon. All of these 
SWMUs are listed in the HSWA Module VIII (EPA 1990, 0306) (See Table 1-1). 
SWMU Nos. 5-001 (a and b) represent former steel barricade Firing Pits No.1 and 
No.2. and SWM UNo. 5-002 is a canyonside disposal area associated with the firing 
sites. Figure 7-6depicts the location of the SWMUs. A detailed description of the site 
activities and history of these SWMUs is found in Section 3.2 of this Work Plan. 

7.6.1 Sampling Plan Rationale and Objectives 

LASCP D&D activities at TA-5 were conducted in 1985. During the LASCP site 
cleanup. depleted and/or natural uranium was detected as discrete spots of yellow 
uranium oxide. Uranium-contaminated surface soil was removed. monitored for 
radioactivity levels, and disposed. In areas for which contaminated soils were 
removed, remaining native soils were sampled to ensure that all above background 
radioactivity was removed (Scholl 1989. 0485). Most of the contamination at TA-5 
was detected within the top 2.ft of soil. Asampleof the uranium collected on site was 
analyzed to determine the type of uranium found at TA-5. The sample was 
determined to be depleted uranium. 

Test shots probably dispersed contaminants in some form of a radial pattern around 
the firing site. and because of this dispersive release mechanism, concentrations of 
COCs are expected to be very low and primarily limited to near-surface soils. 
Contamination has been detected to a depth of 15 ft at a firing pit at T A-5. 
Contamination found at such depth probably occurred because multiple shots in the 
same area loosened the tuff and created fractures. Soil samples were collected and 
monitored for radioactivity at varying depths in the pit and the pit bottom. When 
decontamination of the area was completed. the pit was backfilled with clean soil 
from T A-5-1. TA-5-2. and TA·5-3 (Montoya 1985. 04-0158; Scholl 1989. 0485). 
While very small amounts of contaminants may remain as isolated point sources at 
the surface and at depths. no viable pathway to the environment can be determined 
within current land use scenarios. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of soil contamination at the former firing site and surface disposal site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

•  Previous D&D activities have removed vast majority of con
taminants. 

•  Any remainingcontaminants shouldbe found aspoint sources. 

•  Erosion of soils containing point sources is the only likely 
transport mechanism. 

The surface investigation at Aggregate B is designed primarily to answer the 
following questions: 
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Chapter 7 Sampling and Analysis Plans 

1) Does surface soil contamination currently exist in Aggregate 
8? 

2) Where and how extensive are the surface and near-surface 
artifacts (projectiles,shrapnel, and other potentially contami
nated objects). 

3) What is the potential for surface migration of contaminants? 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate 8 is presented in FlQure 7-7 and is discussed in the following text. 

7.6.2 Phase I Field Investigation Activities 

After the preliminary engineering survey of the SWM Us is conducted, the surface 
areas of SWMU Aggregate 8 will be surveyed for radiological contamination using 
hand-held or tripod-mounted detectors. A geophysical survey will be conducted to 
locate artifacts and subsurface features. This investigation primarily addresses 
questions listed in section 7.6.1 (Sampling Rationale and Objectives). The area 
encompassed by the SWMU Aggregate Bplus a25-ft margin and any erosionalcuts 
leading from the disposal site SWMU No. 5-002 will be surveyed. 

Ifhot spots are detected, hand-held detectors will be used to define precisely the hot 
spot locations and the lateral distributions of contaminants and the hot spot will be 
sampled. The distribution of spatial contaminants will bedetermined by collection of 
one soil sample at a depth of 6 to 12 in. below the hot spot and another sample 3 ft 
away at the same depth at which the hot spot was located. A VCA will be conducted 
to remove the artifact or hot spot. Soil samples will be characterized using Level III 
gross-alpha, -beta, -gamma;gammaspectrometry; and alphaspectroscopy analyti
cal techniques. 

The drainage area from the canyonside disposal area (SWMU No. 5-002) will 
undergo a radiological survey. If hot spots are located in any of the erosional cuts, 
they will becharacterized. The survey will be extended down the erosional cuts until 
radioactivity levels are no longer detected. 

The radiological survey of Aggregate B will be followed by geophysical survey. This 
investigation will focus on the following objectives: 

•  Detect and locate near-surface artifacts and debris at the 
canyonsidedisposal sitethat arepotential sourcesofcontami
nation. 

•  Provide confirmatory information on the location the firing site 
(SWMU No. 5-001 [a and b)). 

Any artifacts or debris at or near the surface will be treated as a potential source of 
contamination. Therefore, when feasible, such near-surface artifacts and debris will 
be removed as a VCA and screened for contamination. Soil samples that are in 
contact with any contaminated debris or artifact will be characterized. 
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Doeslhe Rag surface location YESsurvey incicate and define grid pattern 
anomalies or "hot spots" to accommodate

within the anomalies or "hot spots" 
SWMU? 

Implement Phase I F'l8Id Sampling Plan for Aggregate B , , •• 

10Default 10 sample analysis plan 
"'"grid pattern for aample locations 

if caled for in Sample Plan 

1 

FIring Site. 5-001(. and b) Canyon Side Dlapoul 50002  
Collect surface samples at locations of raciological  Collect surface samples at locations of radiological 

anomalies or "hot spots" as described in Seetion 7.6.2 anomalies or "hot spots" as described in Section 7.6.2 

+ +  
Perform analytical laboratory analysis for COOs listed in Section 7.6.3 

Have all radiological 
10 10anomalies or "hot spots" 

diSClO\I8red during environmental 
survey been sampled? 

.Ir YES 

10 
Submit recommendation 

for no further action 

Perform statistical and  
modeting analysis to support  

Phase II data collection or  
VeA called for in Sampling Plan  

Stop sampling 

Dottle data 
collected in Phase IYES 

sampling confirm the presence of  
contaminants of concern at  

this SWMU or SWMU  
Aggregate?  

Generate tech memo! work plan modifications 

Figure 7-7. Decision logic for the sampling and analysis of SWMU Aggregate B. 
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7.6.3 sample Screening and Analysis 

Each soil sample will be screened for radiation using a scintillation detector for 
contact radiation. All sample packages must be screened for surface level of 
contamination and radiation. The soil samples will be analyzed at Level III for metals, 
gross-alpha, -beta, -gamma; gamma spectrometry; and alpha spectroscopy. 
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7.7 SWMU Aggregate C, Phase I 

Aggregate C consists of SWMU No. 5-004, the former location of a septic tank, and 
SWMU No. 5-005(a), (formerly SWMU No. 5-005; see Table 1-1), a former French 
drain. Both SWMUs are listed inthe HSWAModule VIII (EPA 1990,0306). Both sites 
are located on a finger of Pajarito Mesa off of Puye Drive. The septic tank location 
(SWMU No. 5-004) is near the canyon edge on the south side of Puye Road, 
approximately900 ft eastof Pajarito Well15, and 50 ft east of thecalibration chamber 
(TA-5-20). SWMU No. 5-004 is the only Beta Sitestructure remaining at TA-5 (Figure 
7-8). The former French drain (SWMU No. 5-005[a)) is located on the north side of 
Puye Road atthe edgeofMortandad Canyon, just west ofthe former TA-5 firing sites 
of Aggregate A (Figure 7-9). A detailed description of the site activities and history 
for these SWMUs are presented in Section 3.2 of this Work Plan. 

7.7.1 Sampling Plan Rationale and Objectives 

Archival information indicates that the potential contaminants that may be present 
at the former septic tank, SWMU No. 5-004, include radioactive and unknown 
chemical constituents (Section 3.2). During site operations, liquid wastes from the 
laboratory building (TA-5-1 ) were discharged to the septic tank. Effluent from the 
tank was discharged to Canada del Buey (FlQure 7-8).The Septictank and lineswere 
removed in 1960, and the site was surveyed for radioactivity in the 1985 D&D 
activities, but the site has not been characterized for the presence of hazardous 
chemical contamination. Also, a 1988 survey detected slightly above-background 
gamma activity. Subsurface contamination may be present beneath the former tank 
location, and surface contamination may be present downslope from the drain line 
discharge point. 

Archival data indicates that the potential contaminants that may be present at the 
French drain, SWMU No. 5-005(a), include radioactive and unknown chemical 
constituents (Section 3.2). During site operations, liquid wastes from the control 
building (TA-5-4) passed through the French drain and discharged into the canyon. 
Contaminants were released to the shallow subsurface through perforations in the 
drain. Surface contamination mayhave also resulted down the slope from the drain's 
discharge point. D&D activities conducted in 1985 concluded that contamination 
found in the area of the control building was released to the environment through the 
French drain that serviced the building (SWMU No. 5-005[a)). The French drain and 
underlying "affected" soils were removed as part of the LASCP D&D program in 
1985. That effort focused on radioactive contamination, and the site was not 
characterized for hazardous chemical contamination. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at the locations of the SWMUs. Ifcontami
nation is confirmed to be present after the Phase I investigation, a Phase II 
investigation will be conducted to determine the nature and extent of contamination 
at the site. Sampling activities are biased toward areas in which residual contamina
tion is most likely to be present based on the following conceptual model for this site: 

•  Previous D&D activities have removed most of the COCs 
although, in some cases, only radiological wastes were char
acterized and therefore some chemical contamination was 
potentially missed. 
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Figure 7-8. Schematic sample location map for SWMU 5-004. 
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•  Any remaining contaminant plumes may have moved because 
the liquid associated with the contaminants provided a trans
portation mechanism. 

The surface investigation at Aggregate C is designed primarily to answer the 
following : 

1) Does surface and subsurface contamination currently exist in 
Aggregate C? 

2) Are there any near-surface artifacts remaining which repre
sent potential contaminant release points? 

3) What is the potential for surface and subsurface migration of 
contaminants? 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate C is represented in Figure 7-10 and is discussed in the following text. 

7.7.2 Phase I Field Investigation Activities 

The land engineering survey will locate the former French drain (SWMUNo. 5
OOSla]) and its discharge point, and the former septic tank location (SWMU No. 5
004) and its drain line discharge point. This data will be recorded on base maps of 
the areas. A 30-ft-wide (east-west) by SO-ft-Iong (north-south) grid will be surveyed 
at each site to encompass the area potentially impacted by the French drain and 
septic tank. Individual grid blocks will be 10ft by 10ft. The grid for SWMUNo. 5-004 
will include the former location of the septic tank and the discharge point of the drain 
line (Figure 7-8). The grid for SWMU No. 5-005(a) will include the former location of 
the French drain and will extend beyond the canyon edge to include the drain line 
outfall (Figure 7-9). 

Following the engineering survey, a radiation survey will be conducted at each site 
to identify potential radiological anomalies within the grid areas. At each site, a 
scintillation detector will be used to survey the entire grid area. The location and 
activities of radiological anomalies above natural background within the correspond
ing grid block will be recorded on the field log. Along with the grid radiation survey. 
a walkover survey of the discharge drainage channel below each outfall will be 
performed. The survey will be conducted in the erosional channels of the outfalls to 
measure radioactivity. These surveys will continue until no contaminants can be 
found using a scintillation detector. The locations of radiation anomalies detected in 
the channel will be flagged and the corresponding activities will be recorded on the 
field log. 

The radiological surveyof Aggregate Cwill befollowed by a geophysical survey. This 
investigation will focus on the following objectives: 

•  Detect and locate near-surface artifacts and debris that are 
potential sources of contamination. 

•  Confirm the location of the French drain and septic tank 
(SWMU Nos. 5-004 and 5-005 [a]). 
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Figure 7·10. Decision logic for the sampling and analysis of SWMU Aggregate C. 
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Any artifacts ordebris on or nearthe surface will be treated as a potential source of 
contamination. Therefore, when feasible, such near-surface artifacts and debris will 
be removed as a VCA and screened for contamination. Soil samples that are in 
contact with any contaminated debris or artifact will be characterized. 

SWMU No. 5-004, Septic Tank· Subsurface Investigation 

The septic tank, TA-5-13, was used between 1948 and 1959tohandle wastes from 
the laboratorybuilding, TA-5-1. No informationisavailable regardingthe wastes that 
were discharged tothetank. However, a1959survey indicatedthat thetank was free 
of HE and radioactive contamination, butwas contaminated with unspecified "acid-. 
Hazardous chemical contamination is suspected at the site of the septic tank and 
beneath the outfall from the discharge line. The tank and all piping were removed in 
1960, and removal was confirmed in 1985. No radioactive contamination was 
detected at the siteduring the 1985 0&0, but a 1988 survey detected slightly above
background gamma activity (Table 3-8). For this reason, radiation surveys will be 
conducted for the presence of radionuclides. Because more than 30 years has 
elapsed since the site operated, vee surveys will not be conducted. 

Subsurface soil samples will be collected from one boring at the site. The purpose 
of the borehole is to detennine the presence or absence of soil contamination at the 
site of the former septic tank (Figure 7-8). The borehole will be placed at the former 
septictank location. If radiological anomalies are detectedduring the environmental 
survey, boreholes will default tothese locations. Ifcontamination is located. aPhase 
II program will be developed. 

The borings will be drilled to a minimum depth of 15 ft using a hollow-stem auger. 
Sampling will begin at adepth of 5 ft in order to avoid sampling soils above the level 
of the septietank. A5-ft-long split-barrel core sampler will be usedto collect soiVrock 
samples in 5-ft intervals. Upon core retrieval, the entire length of the core sample will 
be screened for radiation (see Section 7.7.3, Sample Screening and Analysis). One 
sample for each required analytical method will be collected at the section of core 
with the highest observed radioactivity. If no above-background radioactivity is 
detected, the samples will be collected from arandom core interval. The exact depth 
of each sample collected will be recorded on the field log. Drilling will stop when field 
screening detennines that two consecutive core intervals are below background for 
radiation. 

Samples will be analyzed for Level III gross-alpha, -beta, -gamma; gamma spec
trometry; alpha spectroscopy; SVOCs; metals; and miscellaneous analytes. 

SWMU No. 5-004, Septic Tank· Surface Investigation 

Because canyon sides were not investigated during the 1985 LASCP 0&0, the 
discharge channel needs to be characterized for the presence of hazardous 
chemieal and radiologiealcontamination. Surface soil/rock samples will be collected 
from any locations in the erosional drainage that show anomalies from the field 
environmental surveys or from 5 locations along the erosional axis at 15 It intervals 
where topography allows (Figure 7-8). 

Each soil sample will be collected with a clean stainless-steel trowel. If soil is not 
present at the sample location, a hammerandchisel will be usedto collect a rockchip 
sample. Each sample will be screened for radiation (see Section 7.3.3) before 
submittal to the laboratory for analysis. 
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Samples will be analyzed for level III gross-alpha, -beta, -gamma; gamma spec
trometry; alpha spectroscopy; SVOCs. metals, and miscellaneous analytes. 

SWMU No. 5-005(a), French Drain - Subsurface Investigation 

The French drain was constructed in 1945 and abandoned in 1959, and was used 
for the discharge of liquid wastes from the control building, TA-5-4. The type of 
wastes introduced into the drain are unknown. but are suspected to have included 
radioactive and chemical constituents (see Section 3.2, Description of TA-5. Beta 
Site). Although the drain and affected soils were removed in 1985 during site D&D 
activities. the site was not characterized for the extent of hazardous constituents. 
The D&D effort focused solely on the removal of radioactive contamination. 

Subsurfacesoil sampleswill becollected from seven soil borings installed aUhesite. 
The purpose of these boreholes is to determine the presence or absence of soil 
contamination at the site of the former French drain. Boring locations will be placed 
at radiological anomalies identified along the length of the former drain location. If 
radiological anomalies are not present, borings will be placed at the default grid 
locations. Figure 7-9 shows the locations of samples that will be collected at SWMU 
No. 5-005(a). 

Borings at the French drain will be installed, screened. and sampled in the same 
manner employed at the septic tank site, SWMU No. 5-004. 

Samples will be analyzed for level III gross-alpha, -beta. -gamma; gamma spec
trometry; alpha spectroscopy; SVOCs; and metals. 

SWMU No. 5-005(a), French Drain· Surface Invest~gatlon 

Available archival information indicates that the discharge channel at the former 
French drain was not investigated during 1985 D&D activities conducted at TA-5. 
Therefore, surface soil/rock samples will be collected from five locations at 15 It 
intervals at which topography allows along the axis of the drainage pathways down 
the slope from the former French drain outfall that indicates positive results from 
radiological environmental surveys. Surface sample collection will follow the meth
ods described for the septic tank surface investigation. 

Samples will be analyzed for level III gross-alpha, -beta, -gamma; gamma spec
trometry; alpha spectroscopy; SVOCs: and metals. 

7.7.3 Sample Screening and Analysis 

Each core and soil/rock sample collected will be screened for contact radiation. All 
sample packages must be screened for surface level of contamination and contact 
radiation. All samples from the former septiCtank location (SWMU No. 5-004) will be 
analyzed at level III for gross-alpha, -beta. -gamma; gamma spectrometry; alpha 
spectroscopy; SVOCs; metals; and miscellaneous analytes. All samples from the 
Frenchdrain (SWMUNo. 5-005[a]) will be analyzed at level III forgross-alpha. -beta, 
-gamma; gamma spectrometry; alpha spectroscopy; SVOCs; and metals. Table 7
2 outlines the total number of matrix and quality assurance/quality control (OAtOC) 
samples required for this field investigation. the corresponding analyses, and 
sample requirements. 
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Appendix B should be consulted for procedures regarding the use of specified field 
sampling equipment. sample handling, packaging, and shipping; equipment decon
tamination, and Levell and II field instruments. 

TABLE 7-2 

Phase I Sampling sunmaty  
for  

OU 1129 SWMU AggnIgaIe C  
(SWMV No. 5.Q04 .-1d s.oo5(aD  

TYPE OF ANALYSIS ReQUIRED' 
SWIIU LOCATION DEPTH It. 
5.Q04 8-1 5-10 fI. x 

1~1S ft. x 
5-1 .§urface x 
5-2 SUrface x 
5-3 SUrface x 
s.4 SUrface x 

- 5-S §.u_rface x 
5-005{a) 8-1 5-10 fI. x 

1~1S ft. x 
B-2 S-10 fI. x 

B-3 
1Q-15 ft. x 
5-10 fI. x 
1~1S ft. x 

B-4 5-10 fI. x 
~G15it. x 

B-5 5-10 fI. x 
1~15 ft. x 

B-6 5-10 fI. x 
1~1S ft. x- B-7 ·5=1oii." x 
1~1Sft. x 

5-1 SUrface x 
5-2 ~!1!9& x

-S:3 SUrface x 
s.4 SUrface x 
5-S Surface x 

Rinsale 2 
r~-~

Bottle Blanks 2 
Trip Blanks 
OUDficates 2 
TOTALS 32 

1 A • gross X. B. VB. V spaclrOSCOpy
o • malals bV ICPES E - vOCs 
G _ PCBs H- 3H in 8011 

B C D E 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
2 2 2 

2 2 2 

2 2 2 
32 32 32 

F 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
2 

2 

2 
32 

0 H I 
x 
x 
x 
x 
x 
x 
x 

1 

1 

1 
10 

C - x spedroscopy 
F-SVOCs 
I - miscellaneous anaJytas 
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7.8 SWMU Aggregate Df Phase I 

Aggregate D includes five sites associated with TA-35. All of these SWMUs are 
listed in the HSWA Module VIII (EPA, 1990.0306; see Table 1-1. SWMU Nos. 35
003(a-q) include the location of a former waste water treatment plant and related 
facilities, including outfalls, and SWMU No. 35-003(h) includes a canyon disposal 
area. SWMU No. 35-003(j and k) are not associated with the waste water treatment 
plant and are discussed in Aggregate I. SWMU No. 35-003 (i) includes tanks that 
were incorrectly identified as part of the waste water treatment plan in the 1988 and 
1990 SWMU reports (International Technology Corp. 1988, 0329; LANL 1990, 
0145). The SWMU has been analyzed under criteria found in Section 6 and was 
subsequently recommended for no further adion. These are Phase I charaderiza
tion areas according to the process outlined in Chapter 5.0. The following SWMUs 
are included in this plan: 

•  35-003(a, b, c, and n), holding tanks and associated piping 

•  35-003(d,l, and q), holding tanks and associated piping 

•  35-003(e, f, g, m, and 0) surge tanks and associated piping 

•  35-003(misc.) piping and retention tank (SWMU No. 35
003[h]) 

•  35-003(r) canyon disposal area 

•  35-0039(p) recommended for NFA 

Archival information (Section 3.3.2.3, Past Waste Spills, Releases, and Incidents) 
provides many references to spills and leaks of radiological waste; however, very 
little information is provided on other hazardous materials in the waste stream or 
associated with the radiological waste. A list of potential waste materials is located 
in Section 3.3.2.2. A Summary of Potential Waste Materials. Documentation of 
radionuclides released is consistent while associated chemicals are not docu
mented with any congruity. One of the larger documented spills occurred in 1956 
when 21,200 gal. of waste water and sludge were accidentally leaked into the 
canyon to SWMU No. 35-003(r) from SWMU No. 35-003(d) holding tanks. Other 
releases occurred from 1951 to 1963 (Section 3.3.2.3) 

Documentation indicates that most of the associated strudures and lines of the 
waste water treatment plant were removed and or decontaminated between 1980 
and 1985 (Table 3-11, Description of Strudures at TA-35). Because of the 
numerous spills that occurred in the area of SWMUNos. 35-003(a-q) and 35-003(r), 
results from health and safety/environmental monitoring following D&D adivity 
indicate radioadive contamination still is present. 

7.8.1 Sampling Plan Rationale and Objectives 

The objedive ofthis Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at SWMU Aggregate D within TA-35. If 
contamination is confirmed to be present after the Phase I investigation, a Phase II 
investigation will be conduded to determine the nature and extent of contamination 
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at the site. Sampling activities are biased toward areas in which residual contami
nation is most likely to be present on the basis of the following conceptual model 
for a release at this site: 

•  Previous 0&0 activities have removed most of the COCs 
although, in some cases. archival information indicates some 
contaminants were missed. 

•  Because of the volume and the regularity of the spills. any 
remaining contaminant could be at depth and widespread. 
This could be true in the SWMU No. 35-003(d,l. and m) and 
SWMU No. 35-OO3(r). As a result, random sampling across 
some SWMUs isplanned. Materialwas spilledon the surface 
at SWMU No. 35-003(d) and washed into SWMU No. 35
003(r). which feeds into Ten Site Canyon. Surface water 
could provide a major transport mechanism. 

•  Uquids and sludge have leaked from holding tanks into 
surrounding soils and tuff. 0&0 information, while sketchy, 
provides insight into depths at which contaminants were 
found. The locations at which contaminants were found 
during 0&0 activities have been backfilled with fill material. 
These locations are assumed to be near the interface with 
bedrock tuff. Because fill material may contain a higher 
moisturecontentthanthe indigenous soils, transport near the 
tuff interface may be accelerated. Surface water in erosional 
cuts is a likely transport mechanism. An erosional channel 
now transects the area in which fill material was placed, 
indicating that surface transport is likely. 

•  Subsurface leakage from underground waste lines into sur
rounding soils is suspected. 0&0 information indicates that 
some pipes leaked contaminants into the surrounding soils. 
In some cases these soils were removed; in other cases the 
piping was removed andthetrenches backfilled. The majority 
of these trenches are now covered with asphalt. The trans
port of contaminants in these trenches is considered to be 
localized within the vicinity of the trenches. 

•  The grid patterns planned for this aggregate are thought to 
cover the extent of the SWMUs. The grids vary in size and 
configuration to cover the projected extent of the SWMUs. 
The extent of the grids will be adjusted during field examina
tion as needed. 

•  Models have been applied to SWMU Nos. 35-003(d and r) to 
estimate migration of previously spilled COCs. 

The surface investigation at Aggregate 0 is designed to answer the following 
questions: 

1) Does surface and subsurface contamination currently exist 
in Aggregate O? 
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2) Are there any near-surface artifacts remaining that represent 
potential contaminant release points? 

3) What is the potential for surface and subsurface migration of 
contaminants? 

Geologic data will be collected from Aggregate 0 to support transport model 
calculations. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMUAggregate 0 is presented in Figure 7-11 and discussed in the following text. 

7.8.2 Phase I Field Investigation Activities 

The Phase I investigation of Aggregate 0 consists of the engineering survey and 
environmental survey discussed in Section 7.4, and surface and subsurface sam
pling indicated in Figure 7-11 through 7-16. 

The radiological survey discussed in Section 7.4.2will use a scintillation detector on 
traverses spaced 20 ft apart at all sites except for SWMU No. 35-003(r) at which 
traverses spaced 100 ft apart will be conducted when topography allows. Surface 
sampling locations will be selected dependingonthe results ofthesetraversesorwill 
default to grid points. At SWMU No. 35-003 (r), the focus of the surveys will be on 
the erosional channels and the more widely spaced traverses will be surveyed to 
gather data across a large area. Subsurface sampling will be conducted when the 
radiological survey of SWMU No. 35-003 (r) indicates an anomaly at locations at 
which samples can be obtained. The majority of other SWMUs have undergone 
extensive 0&0and have been backfilled with clean soils; therefore, the environmen
tal surveys are expected to yield limited results. 

A characterization borehole will be drilled on the east end of TA·35. Geologic record 
logs will bekept that describe lithologic changes, stratigraphiccontacts, and welding 
characteristics of the tuff. The logs will note fracture frequency, fracture coating, and 
dip of fractures. Data from coring will be incorporated into the frameworks studies. 

Fracture mapping of the two adjacent canyon walls will be conducted. The logs will 
include data on the fracture frequency along a measured section, fracture coating, 
and strike and dip of fractures. Data from fracture mapping will be incorporated into 
the framework studies. 

SWMU Nos. 35-003(a, b, c, and n) Surface and Subsurface Investigations 

This site consists of the phase separator pit (SWMU No. 35-003[0]) and three 600 
gal. reinforced-concrete underground storage tanks (USTs) (SWMU No. 35-003 a, 
b, and c) (Figure 7 -12). Liquids in these tanks were caustic-treated for aCidity. The 
phase separator pit and holding tanks were scheduled for removal in late 1991 
(Gonzales 1991. 04-0088). The sample plan for this site is developed on the 
assumptionthat the physical plants havebeen removed. Sampling will beconducted 
by drilling boreholes at three locations using arandom numbergeneratorfrom a20
ft by 20-ft grid pattern. Boreholes will be drilled to a maximum depth of 30 ft. Boring 
will be accomplished using a hollow-stem augerwhile aS-ft split-barrel core sampler 
will continuously collect soil samples. Two sampling intervals (Table 7-3) from the 
boreholes will be determined using a random number generator. In addition. 
samples will be taken from the first 2 ft near the surface. and the last interval will be 
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Initiate field sampling of SWMU Aggragate 0 

Perform engineering and environmental surveys as described in Section 7.8.2 

Default 10 sample analysis plan 10 
grid pattern for sample locations .........-( 

if called for in Sample Plan 

Flag surface location 
and define grid pauem 

10 accommodate 
anomalies or "hot spots-

Implement Phase I Field Sampling Plan for Aggregate 0 

SurfaceSubsurface Investigation Investigation 

35-G03(a, b, c, n) 35-G03(d,1, q) 35-G03(e, f. II. m, 0) 3U03(mlc) 35-G03(r) 3U03(d,I, q) 
Camplete 3 borings Complete 10 borings Complete 7 borilgs Complete 5 borings Complete 2 borings CaIIect swface 

as desc:ribed n as desaibed in as desaibed in as desaibed in Md 2 hnChes as anpIes in ertISionaI 
Section 7.82 Section 7.8.2 Section 7.8.2 Section 7.8.2 dascribed in cut at locations of 

Sec:Iion 7.8.2 radiological an0m&-
Ies an:! ouIIaIl 

Perform analytical laboratory analysis for COCs listed in Section 7.8.3 

10 10 

~------------~--------------~ ns  

Slop sampling 

Perform statistical and YES 10 
modeling analysis to support 

Phase II data collection or 
VeA called for in Sampling Plan 

Submit racommendation 
tor no further action 

Generate tBdl memoI work plan modifications 

Figure 7·11. Decision logic for the sampling and analysis of SWMU Aggregate D. 
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Figure 7·12. Schematic sample location maD for SWMU Aggregate D [(SWMUs 3S-003(a, b, c, n)]. 

RFI Worlc Plan for OU 1129 7-37 May 1992  



---

Sampling and Analysis Plans Chapter 7 

TA-35 EAST 

....12 

Approximate 
location 
of canyon rim 

• •
B-3 B-t 

Underground industrial waste line 
o 25 50 75 100ft  
J ,J , , , , ! I ,J , , , , ,J , I. I ,J ,( I I. I. !. I , I ,J , I , , Utility line 
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Building or SlrUC1Ure (dashed where removed) 

.....1 
Borahole location 

Figure 7·13. Schematic sample location map tor SWMU Aagregate D [SWMUs 35-003(d, I, q)]. 
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TA45EAST 
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of canyon rim 
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Building or s11Ucture (dashed where removed) 

.11-1 
Borehole location 

Figure 7-14.  Schematic sample location map for SWMU Aggregate D [SWMUs 35-003(e, f. g, m, 
and 0)]. 
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TA-35EAST 
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Figure 7·15. Schematic sample location map for SWMU Aggregate D [SWMUs 35-003 (mise)]. 
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ConlDur interval 10 leat e SWMU localion 

B-1 • Borehole location 

Figure 7·16. Schematic sample location map for SWMU Aggregate D [(SWMU 35-003(r)]. 
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TABLEM 

PHASE I SAMPUNG SUMMARV FOR au 1121 swuu AGGREGATE D 
(SWMU MoL 350003(.....0, lind nD 

SWUU 
35-003 
(a,b,c,and n) 

LOCAnoN DEPTH A 

8-1 o.2ft X 
1>2Oft x 
2O-25ft X 
25-30ft X 

8-2 o.2ft X 
1>2Oft x 
2O-25ft X 
25-30ft X 

B-3 o.2ft X 
1>20 ft X 
2O-25ft X 
25-30 ft X 
Rinaate 1 
Blanks 
Botde Blanks 

Trip Blanks 

Duplicates 1 
TOTALS 14 

TYPE OF ANALV_ REQUIRED1 
I C D 

X X X 
x x x 
X X X 
X X X 
X X X 
x x x 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
1 1 1 

1 

1 1 1 
14 14 15 

E F G 

X X X 
x x X 
X X X 
X X X 
X X X 
x x X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
1 1 1 

1 1 1 

1 

1 1 1 
16 15 15 

H I 

B • Tspec:Irom8lry c • aspedrOlCOpy 
o - me1als by ICPES F.SVOCs 
H.~inaail I • miscellaneous analytes 

taken at maximum depth. A sample from the recovered intervals that shows the 
highest contamination from radioactive field screening will be selected for analysis 
(Level III). " no contamination is detected from field screening, a sample from the 
recovered section's midpoint will be collected for analytical testing. To complement 
the selected intervals for sampling, all recovered sections that indicate contamina
tion from radioadive field screening will be sent to the analytical laboratory for Level 
III analysis. 

SWMU Nos. 35-003 (d, I, and q) SUrface and SUbsurface Investigations 

This site once included four SO.OOO-gai. tanks (SWMU No. 3S-003[d]). a pump 
pit(SWMU No. 35-003 (Q). and a pipe trench (SWMU No. 3S-003(q]). This area was 
beset with numerous spills of large volumes of highly contaminated materials. The 
physical strudUres were removed during previous 0&0 operations and the entire 
area has been backfilled. At SWMU Nos. 35-003(d, I, and q). the grid pattem is 30 
ft by 30 ft and is projected to cover the extent of this Phase I investigation (Figure 7
13 and Table 7-.4). To complement the grid pattem sampling, up to 3 surface 
specimens will be obtained from a eroSional channel that cuts through the site. This 
erosional channel is a potential site transport mechanism for surface contaminants. 
Locations along erosion channels in which contamination is detected during radia
tion surveys will be sampled. Surface soil samples in the channels will be obtained 
in the first 6 in. of soil using a stainless-steel or Teflon scoop. Boring will be 
accomplished using a hollow-stem auger while a S-ft split-barrel core sampler will 
continuously collect soil samples. Two sampling intervals (see Table 7-4) will be 
determined using a random number generator. In addition, samples will be taken 
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TABLE 7=4 

PHASE I SAMPUNG SUMMARY FOR OU 1128 SWMU AGGREGATE D 
(SWMU NOl. 35-003[d,1 and q) 

SWMU LOCAnON DEPTH A B 
TYPE OF ANALYSIS REQUIREDl 

C D E F G H I 

35-003 (d. I. 
andq) 

BH-1 

BH-2 

BH-3 

BH-4 

BH-5 

BH-6 

BH-7 

BH-B 

BH-9 

BH-10 

BH·11 
BH·12 

0-2ft 

5-10 ft 
60-65 ft 
95-100 ft 
0-2 ft 
30-35ft 
650ft 
95-100 ft 
0-2ft 
50-55ft 
65-70ft 
95-100 ft 
0-2ft 
35-40 ft 
60-65 ft 
95-100 ft 
0-2 
60-65 ft 
70-75 ft 
95-100ft 
0-2ft 
80-85 ft 
90-95 ft 
95·100 ft 
0-2ft 
35-40ft 
90-95 ft 
95-100ft 
0-2ft 
20-25 ft 
60-65 ft 
95-100 ft 
0-2ft 
20-25 ft 
30-35ft 
95·100 ft 
0-2ft 
30-35 ft 
60-65ft 
95·100ft 
0·2ft 
0-2ft 
Rinsate 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
2 2 2 2 2 2 2 

2 2 2 2 
1 

2 2 2 2 2 2 2 
46 - 46 46 48 49 48 48 

1 A • gross a, J}. y B yspectrometry C • a spectroscopy  
E.VOCs o • metals by ICPES F. SVOCs  
G-PCBs H - 3ti in soil I - miscellaneous analytes  
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fromthe first 2ft ofborehole below the surface, and fromthe last interval at maximum 
depth. Once boreholes reach the bedrock, a wireline coring technique will be used 
with the same sample interval as the hollow-stem auger. Modeling information 
indicates borings should reach maximum depths of approximately 100 ft. The first 2 
ft at all locations will be sampled using the 2-ft splitbarrel andthe remaining samples 
will be taken from the 5-ft split barrel. Samples will betaken from two intervals using 
arandom numbergeneratorandwill betakenat maximumdepth. At each 5-ft interval 
selected for sampling (Table 7-4), one sample, which indicates the highest field 
screening for radioactivity, will be collected. If screening results from any selected 
interval are negative • a sample from the recovered section's midpoint will be 
collected. To complement the random sequence samples. a soil/rock sample from 
all recovered intervals that indicate contamination from field screening will be sent 

. to the laboratory for further analysis. 

At SWMU Nos. 35-003 (d. I, and q), 10 subsurface sample locations were selected 
for borings and samples will be sent to the laboratory (Level III} for analysis (Figure 
7-13). Surface sampling (borehole locations 11 and 12). where topography allows, 
will also be gathered at outfalls from Unes 71 and 95 (Figure 7-13). 

SWMU Nos. 35-003 (e, I, a, m, and 0) Surface and Subsurface Investigation 

SWMU Nos. 35-003(e, f, g, m, and o}, are also associated with the waste water 
treatment plant. Sampling will be conducted on varying gridpatterns. At SWMU Nos. 
35-003(e, g, f, m, and 0), the grid pattern will be 20 ft by 20 ft, which is anticipated 
to cover the extent ofthe site (Figure 7-14 and Table 7-5). SWMU Nos. 35-003 (g, 
f, m, and 0) have asphalt pavement covering the potentially contaminated soilltuff. 
Sampling will beginoncetheasphalt iscompletelypenetrated. Removed asphalt will 
be analyzed through a field radiological survey . Boreholes will be drilled to a 
maximum depth of 30 ft using a hollow-stern auger while a 5-ft split-barrel core 
samplerwillcontinuously collect soil samples. Two sampling intervals (Table 7-5) will 
bedeterminedusing arandom nurmergenerator. Additionally, samples will betaken 
from the first 2 ft of hole beneath the surface and will be taken from the last interval 
at the maximum depth of 30 ft. Once sampling boreholes reach the bedrock, a 
wireline coring technique will be used with the same sample interval as described 
using the hollow-stern auger. The first 2-ft beneath the surface at all locations will be 
sampled using the 2-ft split barrel and the remaining samples will be taken from the 
5-ft split barrel. Samples will be taken frorn two intervals using a random number 
generator and will be taken at maximum depth. At each 5 ft interval selected for 
sampling (Table 7-5), one sample. which indicates the highest field screening for 
radioactivity, will be collected. If screening results are negative from any selected 
interval, a sample from the recovered section's midpoint will be collected. To 
complement the random sequence samples, soil/rocks samples which are from the 
recovered intervalsand indicatecontamination from field screening will be sent tothe 
analytical laboratory for further analysis. At SWMU Nos. 35-003 (e, f. g. m, and 0), 
sevenborehole locationswere selected and samples fromthose borings will be sent 
to the laboratory (Level III) for analysis (Figure 7-14). 

SWMU No. 35-003 (MiSC.) Surface and Subsurface Investigations 

At SWMU No. 35-003(misc.). three boreholes will be drilled at locations over 
removed waste lines, selected using a random number generator with a 3-ft grid 
pattern (Figure 7-15 and Table 7-6). Information gathered from 0&0 activities will 
be used to locate the first set of holes at which contamination was previously found. 
These locations will be analyzed. Once asphalt is removed from selected locations, 
boring will be accomplished using a hollow-stem auger while a 5-ft split-barrel core 
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TABLE 1::5 

PHASE I SAMPLING SUMMARY FOR OU 1121 SWMU AGGREGAlE D 
(SWMU No&. 35-OCI3(....,m.8nd oD 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUlRED1 

B C D E F G H I 
35-003 
(a,f,g.m, and 
0) 

B-1 

B-2 

B-3 

B4 

B-5 

B-6 

B-7 

0-2ft 

1&-20 ft 
2O-25ft 
25-30ft 
0-2ft 
1&-20 ft 
2O-25ft 
25-30ft 
0-2ft 
1&-2Oft 
20-25 ft 
2&-3Oft 
0-2ft 
1&-20 ft 
2O-25ft 
2>3Oft 
0-2ft 
1&-20 ft 
2O·25ft 
2&-3Oft 
0-2ft 
1&-2Oft 
2O-25ft 
2&-3Oft 
0-2ft 
1&-20 ft 
2O-25ft 
2>3Oft 
Rinsata 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

2 2 2 2 2 2 2 

2 2 2 2 
1 

2 2 2 2 2 2 2 
32 32 32 34 35 32 32 

1 A • gross a, IS. y B • yspecb ornetIy C • a spectroacopy
E.VOCs o - melals by ICPES F.SVOCs 
G- PCBs H - ~ in soil I • miscellaneous anaIytes 

•  The waste stream is not known because a source for COCs 
has not been defined and significant amounts of contaminants 
are not expected at the site. Therefore, only 10% of the sample 
analyses will be conducted for a wide range of potential COCs. 
Results from these initial samples will then be usedto structure 
the analytical suite for remaining sample locations. Table 7-9 
indicates all anticipated analyses. 

•  Any remaining contaminant plumes may have moved verti
cally (along fracture planes that are in contact with the leach 
fields and outfalls). 
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TMLEH 

PHASE ISAIIPI.INQ 8UM11AAY FOR au 1121 8WIIU AGGREGATE D 
fSWIaI ....•........n 

8WIoII LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

S C D E F Q H I 

~ 
(MIle.) 11+1 

BH-2 

af.3 

8H-4 

IJH.5 

0.21 
5-101 
20-251 
25-301 
NI 
5-101 
»251 
25-301 
0.21 
5-101 
20-251 
25-301 
0.21 
5-101 
»251 
25-301 
0-21 
5-101 
20-251 
25-301 
RnMI 
BIIIIIIIa 
BoaIe BIIIIIIIa 
Trip BIIIIIIIa 
OIl,**-
1OTAl..S 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
x x x x x x X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
x x x x x x X 
X X X X X X x 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

1 1 1 1 1 1 1 

1 1 1 1 
1 

1 1 1 1 1 1 1 
22 22 22 22 24 23 23 

sampler will continuously collect soil sa~les. At SWMU No. 35-003(h). a single 
sampling location will be developed (Figure 7-15). Samples will be taken from the 
boreholes at 2 locations (using a random oomber generator) plus in the first 2 ft of 
hole beneath the surface and at the last interval at maximum depth. The maximum 
depth for boreholes in SWMU No. 35-003(mlsc.) is 30 ft. Sa~les showing the 
highest contamination from radioactive field screening in recovered sections will be 
selected for analysis. If recovered sections indicate no contamination from field 
screening. a sample will be selected from the recovered section's midpoint. To 
complement the random samples. specimenswhich indicate the highestcontamina
tion from field screening from the recovered section will be sent to the laboratory for 
analysis. 

SWMU No. ~r) Surface and Subsurface Investigations 

A detailed map of SWMU No. 35-003(r) will be developed during the engineering! 
geodetiC survey to show the majOr drainage channels. rills, gullies, seeps or 
wetlands, and rock falls. Where topography allows. surface samples will be gathered 
on a 1 OQ-ft by 1OO-ftgrid. Detailed sampling of the sediment along drainage surfaces 
will be undertakenbecause these surfaces are the most likely transport pathwaysfor 

.contaminants. Radiation surveys using a scintillation detector will be conducted 
along the drainage surfaces to help locate potentially contaminated sources. 
Surface samples will be gathered to a depth of 6 in. using a stainless-steel or Teflon 
scoop. In addition, trenches acrossthe drainage channels will be excavated atpoints 
in which sediments are deposited and topography allows. Trenches will be exca 
vated using a decontaminated back hoe to approximately 18 in. and will be 
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approximately 10 ft in length. A minimum of 3 grab samples will be gathered from 
each 6 in. of trench excavated using a T etlon or stainless-steel scoop. 

If topography allows, two boreholes will be drilled in stream channels using 
methodology described for the preceding 35-003 sites (Figure 7-16). The results 
from the surface studies and topography will dictate the exact location. Modeling 
data indicate that COC plume maximum depths could be 650 ft. Five sampling 
intervals will be selected using a random numbergenerator (Table7-7). Samples will 
also be taken in the first 2 ft ofeach hole and at the total depth. In recovered sections, 
samples showing the highest contamination from field radioactive screening will be 
selected for analytical analysis (Level III). If nopositive results are obtained from field 
screening, a sample will be collected from the recovered section's midpoint. To 
complement the samples taken at the prescribed intervals, samples will becollected 
from anysections indicating contamination from field screeningtechniques. Samples 
will taken using wireline coring with a 5-ft barrel. Contaminant testing analysis will 
include the entire group of potential contaminants. 

7.8.3 Sample Screening and Analysis 

Each sample will be screened for radiation with a scintillation detector for contact 
radiation. All samples packages will be screened for surface contamination and 
contact radiation. Samples will be analyzed for volatile organics (except surface 
samples). semivolatile organics, metals, gross-alpha, -beta, -gamma; gamma 
spectrometry; alpha spectroscopy; and polychlorinated biphenyls (PCBs) (Tables 7
3 through 7-7). 
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7.9 SWMU Aggregate E, Phase I 

SWMU No. 35-008 is a canyonside disposal area and is in the HSWA Module 
VIII(EPA 1990. 0306) (Table 1-1). The SWMU is located along the rim of Mortandad 
Canyon. north of the center portion of TA-35-85 (Figure 7-17). The debris in the 
disposal area is thought to include scrap metal and pipe. paint cans, a 55-gal drum, 
and miscellaneous building materials. Otherdebris includes concrete. asphalt. pipe 
reinforcing rods and soil. No documentation of any hazardous materials exists from 
this surface disposal area (LANL 1990. 0145). The SWMU is thought to extend from 
the canyon rim to the canyon floor. 

7.9.1 Sampling Plan Rationale and Objectives 

The objective of surface and subsurface characterization for SWMU No. 35-008 is 
to determine if contamination exists by collecting soil/rock data. 

No evidence exists that 0&0 activity took place at SWMU No. 35-008. There is also 
no evidence that any hazardous materials were dumped at the site. If hazardous 
materials were dumped at this site. the most likely mechanism for movement is 
associated with hydrologic movement in the soil and vadose zone. Consistent with 
direction from the ER Program office, the most cost-effective and suitable way to 
address this type of SWMUis to remove debris and potentially contaminated soils 
through aVCA. Removalwould then be followed by aPhaseI investigationto confirm 
the presence or absence of contaminants. 

A decision logic diagram for Phase I field investigation activity to be conducted at 
SWMU Aggregate Eis presented in Figure 7-18 and discussed in the following text. 

7.9.2 Phase I Field Investigation Activities 

The Phase I sampling plans for SWMU No. 35-008 will include the engineering 
survey and environmental survey discussed in Section 7.4, geophysical surveys, 
surface and subsurface investigations (Figure 7-17). The geophysical survey will be 
conducted using electromagnetic and ground penetrating radar equipment to locate 
buried debris. A survey will also be conducted for potential VOCs. 

The environmental and geophysical surveys will be conducted on a 10-ft grid to 
identifycontaminated areas and debris. Ifcontaminated areas arediscovered during 
the environmental and geophysical surveys, nearsurface samples will be collected. 
Near surface sampling will be accomplished using a hand auger (power assisted if 
necessary) to collect sampies to a depth of 2 ft. Samples will be collected at 6 in. 
intervals. In addition, two sampling locations will be selected at the toe of the debris 
slope (Figure 7-17). Samples will receive field screening for gross-alpha, -beta, 
gamma; gamma spectrometry; alpha spectroscopy; and VOC contamination. If 
debris is identified by the geophysical survey, a recommendation for removal of the 
debris, through implementation of a VCA, will be made. When the Laboratory has 
provided guidance for a VCA, S.Ii/ will be surveyed for radioactivity and hazardous 
chemical contamination before and after removal, and debris will be checked for 
radioactivity and hazardous chemicals after removal. 
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Figure 7·17. Schematic sample location map for SWMU Aggregate E. 
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Figure 7·18. Decision logic lorttte sampling and analysis 01 SWMU Aggregate E. 
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7.9.3 Sample Screening and Analysis 

Each sample collected will be screened forradiation using ascintillation detector. All 
sample packages will be screened for surface contamination and contact radiation. 
All samples will be analyzed for Level III VOCs; SVOCs; metals; gross-alpha, -beta, 
-gamma; gamma spectrometry; alpha spectroscopy; and PCBs (Table 7-8). 

TAILEz.t 

PHASE' SAMPLING SUllilARY FOR OU 1121 SWIIU AGGREGATE E 
(SWIIU Hoe. H-CIOI) 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIREDl 

8 C D E F Q H , 
3S-008 8·1 0-6 in 

6-12 in 
12·18 in 
18·24 in 

8·2 0-6 in 
6-12 in 
12·18 in 
18·24 In 
Rinaate 
Blanks 
Boule Blanks 
Trip Blanka 
Duplicates 
TOTALS 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
1 1 1 1 1 1 1 

0 0 0 1 1 1 1 
0 0 0 0 1 0 0 
1 1 1 1 1 1 1 

10 10 10 11 12 11 11 

8 • Tspec:trOmell'Y C .aspec1l'OSCDpy
o • metals by ICPES F.SVOCs 
H .3ti in soil , • miecellaneous anaIytes 
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7.10 SWMU Aggregate F, Phase I 

SWMUAggregate Fconsists ofSWMU Nos. 3S"()09 (a-d),which are four abandoned 
septicsystems located around the perimeterofthe eastern end ofthe mesa on which 
TA·35 is situated. All of these septic systems are listed in the HSWA Module VIII 
(Table 1-1) (in which they were formally designated SWM UNos. 35-009(a-h]) (EPA 
1990. 0306). The septic systems handled sanitary wastes from various laboratories 
at TA-3S. and may have received. and released to the environment. a wide variety 
of industrial wastes, including radionuclides. Specific information concerning waste 
streams introduced to these septic systems is not available. Site characterizations 
or 0&0 activities have not been performed at these SWMUs. Rgures 7-19 through 
7·22 depict the location of these SWMUs. A detailed deSCription of the site activities 
and history of these SWM Us within OU 1129 is found in Section 3.3. description of 
TA-3S. Ten Site. of this Work Plan. 

7.10.1 Sampling Plan Rationale and Objectives 

The objective of this Phase Isampling plan is to determine the presence or absence 
of surface and subsurface soil contamination at four abandoned septic systems 
(SWMU Nos. 3S"()09(a-d)). This sampling plan uses a judgmental sampling ap
proach to investigatethe SWMUs inAggregate F. Thesampling activities are biased 
toward areas in which residual contamination may be expected on the basiS of the 
conceptual model fora release at this site. Ifcontamination isconfirmed tobepresent 
after the Phase I investigations. a Phase II investigation will be conducted to 
determine the nature and extent of contamination at the site. 

subsurface immediately beneath and down the slope from the tanks. drain fields, 
leach fields. or outfalls. 

The Phase I sampling plans for Aggregate F are designed to be implemented 
independently of (i.e.• either before or after) the recommended VCA. In this 
investigation. sampling of subsurface soils and/or tuff beneath the septic tanks and 
leachfields will beconducted. Surfacesampling will be performed at outfall locations 
if they are located during the engineering survey. Surface areas overlying the septic 
systems will be surveyed for radioactivity. Because no information is available that 
might limit suspected contaminants. all samples will be analyzed for a wide variety 
of COCs. metals, SVOCs, as well asgross-alpha, -beta. -gamma: gamma spectros
copy; and alpha spectroscopy. 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate F is presented in Figure 7-23 and discussed in the following text. 

The objective of this Phase Isampling plan is to determine the presence or absence 
of surface and subsurface contamination at the locations of the SWMUs. If contami
nation is confirmed to be present after the Phase I investigation. a Phase II 
investigation will be conducted to determine the nature and extent of contamination 
at the site. Sampling activities are biased toward areas in which residual contamina
tion is expected on the basis of the following conceptual model for a release at this 
site: 
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Figure 7-19. Schematic sample location map for SWMU 35-009(8). 
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Figure 7·23. Decision logic for the sampling and analysis of SWMU Aggregate F. 
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•  The grid pattems for outfall locations associated with this 
aggregate will be developed if contaminants are found during 
the environmental surveys and surface sampling. 

The surface investigation at Aggregate F is designed primarily to answer the 
follOWing decision points: 

1) Does surface and subsurface contamination currently exist in 
Aggregate F? 

2) Are there any near-surface artifacts remaining that represent 
potential contaminant release points? 

3) What is the potential for surface and subsurface migration of 
contaminants? 

4) What are the current waste stream constituents? 

7.10.2 Phase 1 Field Investigation Activities 

The technical approach for the Phase I investigation in Aggregate F will consist of 
four tasks at each site. These tasks includethe engineering survey and environmen
tal survey discussed earlier in Section 7.4; subsurface sampling of the septic tank 
drain field and leach field areas; and surface sampling of the outfall areas. 

The engineering survey will locate septic tanks. dosing chambers, distrbJtion 
boxes. leach fields, drain fields, and outfalls at each site. A sampling grid will not be 
established at these sites because most subsurface structure locations are well 
documented in as-built engineering drawings, and the areal extent of each site is 
minimal. Following the engineering survey, a radiation survey will be conducted at 
the septic tank locations to identify potential radiological anomalies in the area and 
to aid in health and safety protection of personnel. Stationary radiological counts for 
a duration of one minute will be measured with a FIDLER over each septic tank 
location, near the center of each leach or drain field. and at any areas determined 
to have radiological anomalies. Any anomalous areas will be flagged in the field and 
marked on the base maps as sites for additional sample collection. 

Site assessment at each ofthese SWMUs should, ifpossible, be preceded by aVCA 
to remove all equipment associated with each septic system. Specific methods for 
removal are not described in this sampling plan but will be conducted in compliance 
with Laboratory guidance for VCAs. In general, however, the VCA should accom
plish the following objectives: 

•  The areas should be surveyed for radioactivity and hazardous 
chemical contamination before, during, and after the removal 
procedure. 

•  Septic tanks, dosing chambers, distribution boxes. and all 
associated piping and equipment should be removed. 

•  Contaminated soils, as indicated by surveys or sampling, 
should be excavated. 
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•  Soil samples should becollected atthe basesof the excavated 
pits to confirm that removal of contaminated media is com
plete. 

Collected data can be used to design further environmental investigations, if 
necessary, or to support recommendations of NFA required if COCs are not 
encountered during the VCA. 

Regardless ofwhether VCAs havebeen implemented, Phase I investigations will be 
conducted at each sitetodetermineifCOOs havebeen released. Thesampling effort 
will assess subsurface contamination beneath septic tanks and leach or drain fields, 
and collect surface soil samples along the discharge drainage flow paths beneath 
outfalls, when outfalls are located. The following discussion on subsurface and 
surface sampling procedures is applicable to septic systems at all four sites (SWMU 
Nos. 35-009[a-d)). 

SWMU Nos. 35-009 (a-d) - Surface Investigations 

ForSWMUNo. 35-009(c), engineering drawings indicatetwo outfalls, located atthe 
west and east ends of the leach field (Fegure 7-21). For the other sites addressed in 
this plan (SWMU Nos. 35-009[a, b, and d]), either outfalls do not exist or their 
locations areunknown. An attemptwill be made.to locateoutfalls fromthese systems 
during initial engineering surveys. All outfall sites located during the engineering 
surveys will be screened with a scintillation detector to locatethedrainagepaths. The 
soil and rock in these areas will be investigated forevidence ofdrainage channeling. 
The objective of the Phase I surface investigation is to identify the former outfall 
locations and to ascertain the presence of residual contamination along the trace of 
the outfalls from the mesa top to the toe of the slope (Figure 7-21). 

If a former outfall is located during the field surveys, three surface soil/rock samples 
will becollected from the drainagepathway immediatelybeneath theoutfall. Surface 
sample locations will be selected inthe field onthe basisofdetectableconcentrations 
of above-background radioactivity measurements obtained during the environmen
tal surveys. If no anomalies are found, sample locations will be located at 20 ft. 
intervals beginning at the outfall discharge point, as indicated in Figure 7-21. 
Sampleswill either be collected with astainless-steel trowel forsoil or with ahammer 
and chisel for rock chip samples (see Appendix B for sampling procedures). 
Collected surface samples will be analyzed forthe Level III metals, SVoos, gross
alpha, -beta, -gamma; gamma spectrometry, and alpha spectroscopy (Table 7-9). 
Voos will not be analyzed becauseofrapid volatilization which occursat the surface. 

SWMU Nos. 35-009 (a-d) - Subsurface Investigations 

Soil boring locations will be selected as shown in Figures 7-19 through 7-22. The 
purpose of the soil borings is to assess potential subsurface contamination beneath 
the septic tanks and leach or drain fields associated with SWM U Nos. 35-009(a-d). 
Additional boreholes will be installed at areas with anomalous radiological or VOC 
readings, as identified during the environmental surveys. If no anomalies are 
detected, a total of 24 soil borings will be installed to a minimum depth of 20 ft. using 
a decontaminated continuous 5-ft. core barrel. As the 5-ft. sections of core are 
retrieved from the borehole using awire line, the soil and/or rock will be screened with 
a scintillation detector and photo ionization detector. Screening measurements will 
be recorded on the field log. Soil will be sampled from intervals with the greatest 
above-background contamination. Samples should be collected from each core 
interval (0-5 ft, 5-10 ft, 10-15 ft, and 15-20 ft) at boreholes in leach fields. For 
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boreholes near tanks. samples should be collected beginning with the second core 
interval (5-10 ft. 10-15 ft, and 15-20 ft).lf surveys indicate the presence of VOCs or 
above-background radioactivity. samples will be collected from points of highest 
readings. If no above-background contamination is detected. the midpoint of each 
core interval will be sampled. 

Ifcontamination is found in the last core interval (15-20 ft.). the borings will continue 
in 5-ft. intervals until two intervals below which above-background measurements 
are no longer detected. Appendix B contains the procedures for decontaminating 
sampling and drilling equipment. and for collecting soil and rock samples with a split
barrel core. 

Collected subsurface samples will be screened for radioactivity and submitted to the 
laboratory for analysis. The initial 1 0% of sample locations from each SWMU will be 
analyzed for Level III VOCs, SVOCs. gross-alpha. -beta, -gamma; gamma spec
trometry. alpha spectroscopy. and metals (Table7-9). The analysesofthe remaining 
locations will be refined as necessary from these results. 

SWMU No. 35-009(8) • Subsurface Investigation 

SWMUNo. 35-009(a) is located on the southwest side of TA-35-34 and consists of 
a 1.500-ga1. septic tank TA-35-14, dosing chamber TA-35-15. distribution box TA
35-16. and a leach field located nearthe mesa edge (FlQure 7-19). The system may 
also have included an outfall on the south rim of the mesa to Ten Site Canyon (LANL 
1990. 0145). but available engineering drawings and field walkovers have not 
confirmed its existencetodate. The system served TA-35-2, the main laboratoryand 
office building at TA-35. between 1951 and 1975. 

Six boreholes will be drilled to investigate potential subsurface contamination at 
SWMU No. 35-009(a). To assess potential leakage from the septic tank and dOSing 
chamber two soil borings (B-1 and B-2) will be drilled approximately 10ft. apart and 
10ft. down the slope from the dosing chamber (Figure 7-19). (Note: Ifthetankand 
dosing chamber are removed as a VCA before sampling begins and no contami
nated soils are encountered around the structures, borings B-1 and B-2 will not be 
drilled.) To assess potential contamination beneath the leach field, four soil borings 
(B-3 through B-6) will be drilled on the south side oftrailer TA-35-236. Borings B·3 
and B-4 will be drilled approximately 15 ft. apart and 10ft. from the trailer; borings 
B-5 and B-6 will be drilled approximately 15 ft. apart and 25 ft. south of the trailer 
(Figure 7-19). Additional borings may be installed if areas with above-background 
radiation or detectable VOC concentrations are identified during the environmental 
surveys. The minimum numberof matrix samples based on aminimumdrilling depth 
of 20 ft. for the Phase I subsurface investigation at SWMU No. 35-009(a) is 22. 

If an outfall from this septic system is located during the field surveys, three surface 
soil/rock samples will becollected from the discharge drainage pathway beneath the 
outfall either at locations of radiation or VOC anomalies; if no anomalies are found, 
the samples will becollected at 20 foot intervals measured from the outfall discharge 
point. 

SWMU No. 35..Q09(b) • Subsurface Investigation 

SWMUNo. 35-009(b) is located on the southeast side of warehouse TA-35-67 and 
consists of septic tank TA-35-76, distribution box TA-35-n .and a leach field near 
the mesa edge (Figure 7-20). The exact location of the leach field is uncertain, but 
a 1965 aerial photograph shows a rectangular area ofdisturbed soil which isbelieved 
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TABLE 7-9 

PHASE I SAMPUNG SUMMARY FOR OU 1128 SWMU AGGREGATE F 
(SWMU MM. 3s.-OO8(HlD 

SWMU LOCAllON DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

8 C D E F G H I 

35-009(a) 

35-009(b) 

8-1 

8-2 

8-3 

8-4 

8·5 

8-6 

8-1 

8-2 

5-10 It 
10-15 It 
15-20 It 
5-10 It 
10-15 It 
15-20 It 
0-5 It 
5-10 It 
10-15 It 
15-20 It 
0-5 It 
5-10 It 
10-15 It 
15-20 It 
0-5 It 
5-10 It 
10-15 It 
15-20 It 
0-5 It 
5-10 It 
10-15 It 
15-20 It 
5-10 It 
10-15 It 
15-20 It 
5-10 It 
10-151t 
15-20 It 
5-10 It 
10-15 It 
15-20 It 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
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Tabl, 7-9. (continued) 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

35-009 (c) 

35-009 (c) 

B-4 

S-1 
S-2 
S-3 
S-4 
S-5 
S-6 
B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

0-5ft 
5-10 ft 
10-15ft 
15-20 ft 

5-10 ft 
10-15ft 
15-20 ft 
5-10 ft 
10-15ft 
15-20 ft 
0-5ft 
5·10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15 ft 
15-20 ft 
0-5ft 
5·10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 

X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
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Table 7·9, (concluded) 

SWMU LOCAnoN DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

35-009 Cd) 

35-009 Cd) 

B-7 cont 

8-8 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

10-15 ft 
15-20 ft 
0-5 ft 
5-10 ft 
10-15ft 
15-20 ft 
5-10 ft 
10-15ft 
15-20 ft 
5-10 ft 
10-15 ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15ft 
15-20 ft 
Rinsate 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X :X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

5 5 5 5 5 5 

5 5 5 5 5 5 
0 0 0 0 1 0 
5 5 5 5 5 5 

109 109 109 109 104 109 

1 A., grosse, p, y B • yspectrometry C ., a spectroscopy 
E., VOCs D =metals by ICPES F= SVOCs 
G= PCBs H.3H in soil I =miscellaneous analytes 

RFI Worle Plan for OU 1129 7-63 May 1992 



Chapter 7 Sampling and Analysis Plans 

to representthe leach field on the east side of the septic tank (Figure 7-20). An outfall 
may have discharged overflow from the system into Ten Site Canyon, but the 
existence of the outfall has not been confirmed by engineering drawings or field 
walkovers. This septic system served T A-35-67 and possibly other buildings 
between 1966 and 1975. No documentation exists regarding the types of materials 
released to this system. 

Four boreholes will be drilled at this site to assess potential subsurface contamina
tion at SWMU No. 35-009(b). Two boreholes (B-1 and B-2) will be drilled on either 
side of the septic tank (TA-35-76) to assess potential leakage from the tank and 
distribution box (Figure 7-20). The exact locations of these holes will depend on rig 
access. which is limited because of the steep slope in the area. (Note: If the tank and 
distributionbox are removed as aVCAbefore sampling begins and nocontaminated 
soils are encountered around these structures. borings B-1 and B-2 will not be 
drilled.) To investigate possible contamination in the leach field area, two borings (B
3 and B-4) will be drilled beneath the asphalt near the guard rail at the canyon edge 
(Figure 7-20). Although most of the leach field is south of the guard rail, the steep 
slope and thick vegetation prevent drilling in that area. The minimum number of 
matrix samples based on a minimum drilling depth of 20 feet for the Phase I 
subsurface investigation at SWMU No. 35-009(b) 0 is 14. 

If an outfall from this septic system is located during the field surveys, three surface 
soiVrock samples will be collected fromthe discharge drainage pathway beneaththe 
outfall either at locations of radiation or VOC anomalies; if no anomalies are found, 
the samples will be collected at 20 foot intervals measured from the outfall discharge 
point, . 

SWMU No. 35-009(c) - Subsurface Investigation 

SWMU No. 35-009(c) is located on the north edge of the mesa near Mortandad 
Canyon on the north side of TA-35-2 (Figure 7-21). The system consists of a 1,290
gal. septic tank TA-35-44, distribution box TA-35-45, and an extensive leach field 
that underlies the dirt access road west of trailer TA-35-261 (Figure 7-21 ). Overflow 
from the system was discharged into Mortandad Canyon from two outfalls located 
at the east and west ends of the leach field (Figure 7-21). The system served TA-35
2 between 1961 and 1990. 

Potential subsurface contamination at this site will be assessed by drilling eight soil 
borings. Two borings (B-1 and B-2) will be drilled to assess leakage from the tank; 
B-1 will be installed 5 ft. west of the distribution box and B-2 will be installed 5 ft. east 
of the distribution box (Figure 7-21). (Note: If the tank and distribution box are 
removed as a VCA before sampling begins and no contaminated soils are encoun
tered around the structures. borings B-1 and B-2 will not be drilled.) Six boreholes 
(B-3 through B-8) will be drilled in the dirt road to assess possible contamination 
beneath the leach field. The locations of these borings are shown in Figure 7-21. 
Additional borings may be installed if areas with above-background radiation or 
detectableVOC concentrations are identified during the environmental surveys. The 
minimum number of matrix samples based on a minimum drilling depth of 20 feet for 
the Phase I subsurface investigation at SWMU No. 35-009(c) is 30. 

Potential release of COCs from the two outfalls at SWMU No. 35-009(c) will be 
assessed by collecting three surface soiVrock samples from the discharge drainage 
pathway beneath each of the two outfalls for a total of six samples. These samples 
will be collected either at locations of radiation or VOC anomalies; if no anomalies 
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are found, the samples will be collected at 20-ft. intervals measured from the outfall 
discharge points (Figure 7-21). 

SWMU No. 35..Q09(d) • Subsurface Investigation 

SWMU No. 35-009(d) is located at the northeast comer of the mesa, east of cooling 
towerTA-35-33. This septic system served the Fast ReactorCoreTest Building (TA
35-27) between 1966 and 1990. The system consists of a combination septic tank! 
dosing chamber (TA-35-65) and a leach field that underlies the dirt access road that 
extends eastward from the cooling tower into Ten Site Canyon (Figure 7-22). The 
1990SWMU report indicates that anoutfall to Mortandad Canyon maybeassociated 
with this system (LANL 1990, 0145), but available engineering drawings and field 
walkovers have not confirmed its existence to date. 

A total of six soil borings will be drilled at this site to investigate potential subsurface 
contamination. To assess possible leakage from the tank!dosing chamber, two 
borings (B-1 and B-2) will be drilled on the north side of TA-35-65 (Figure 7-22). 
Limited rig access space prevents borings from being drilled on the south side of this 
structure. (Note: 1fthetank/dosing chamber are removed as aVCAbefore sampling 
begins and no contaminated soils are encountered around the structure. borings B
1 and B-2 will not be drilled.) Four borings (B-3 through B-6) will be drilled in the dirt 
road to assess potential contamination beneath the leach field. The locations of 
these holes are shown in Figure 7-22. Additional boreholes may be installed areas 
with above-background radiation or detectable VOC concentrations are identified 
during the environmental surveys. The minimum number of matrix samples based 
on a minimum drilling depth of 20 feet for the Phase I subsurface investigation at 
SWMU No. 35-009(d) is 22. 

If an outfall from this septic system is located during the field surveys three surface 
soiVrock samples will be collected from the discharge drainage pathway beneaththe 
outfall either at locations of radiation or VOC anomalies; if no anomalies are found, 
the samples will be collected at 20-ft. intervals measured from the outfall discharge 
point. 

7.10.3 Sample Screening and Analysis 

Each sample collected will be screened for radiation with a scintillation detector for 
contact radiation. All sample packages must be screened for surface level of 
contamination and contact radiation. All samples will be analyzed for Level III VOCs; 
SVOCs: metals: gross-alpha, -beta, -gamma;gammaspectrometry; alpha spectros
copy. and 3H (soil). The subsurface soil samples collected from each septic system 
will also be analyzed for Level III VOCs. Table 7-9 outlines the total numberof matrix 
and OAtOC samples required for this field investigation, the corresponding analy
ses, and sample requirements. 
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7.11 SWMU Aggregate G, Phase I 

The sampling study area for SWMU Nos. 35-01 o(a-d) is shown in Figure 7-24. All 
oftheseSWMUsare listed in the HSWA Module VIII (EPA 1990, 0306) (Table 1-1). 
Three lagoons, SWMU Nos. 35-010(a, b, and c) were installed in 1975 and are still 
active. These lagoons have concrete sides and bentonite-lined bottoms. The filter 
pit. SWMU No. 35-o10(d). was constructed in 1980 and is lined with plastic. The 
lagoons are located in Ten Site Canyon near the confluence of the small feeder 
stream located in SWMU No. 35-003(r) and the Ten Site Canyon channel. The 
lagoons receive wastes which includes sanitary waste, small quantities of radionu
elides, solvents, acids, bases, and photo-processing wastes from TAs-35, -48. -50, 
-55, and -64. It is not known ifthe lagoons andlorfilters have released contaminants 
to the underlying soilSltuff or if possible hazardous substances have been released 
at the sand filter outfall. The outflows from the sand pits are monitored under an 
National Pollutant Discharge Elimination System (NPDES) pennit. The lagoons are 
scheduled for decommissioning when the laboratory-wide Sanitary WasteWater 
SystemConsolidation (SWSC) waste lines become operational. Therefore, a limited 
Phase I investigation will be implemented and a more comprehensive execution of 
the sample plan will be coordinated with 0&0 activities. 

7.11.1 Sampling Plan Rationale and Objectives 

The conceptual model for the SWMU No. 35-010 aggregate is potentially leaking 
lagoons containing an unknown variety of hazardous materials. The site could have 
been contaminated before the construction of the lagoons by discharges from 
SWMU No. 35-003(r). The previous contamination will be difficult to distinguish from 
contamination by the lagoons. therefore, adetailed search (incoordination with D&D 
activities) upstream in Ten Site canyon will be conducted. Data gathered from 
SWMU No. 35-003(r) (directly upstream from lagoons) will be used to supplement 
that collected from SWMU No. 35-010 for analysis. 

The focus of Phase I will be the analysis of the material in the lagoons and drill 
samples collected from underthe lagoons to see if the lagoons are discharging into 
soiVrock directly beneath the bentonite base. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMUAggregate Gis presented in Figure 7-25 and discussed in the following text. 

7.7.2 Phase I Field Investigation Activities 

The technical approach for the Phase I investigation in Aggregate Gwill consist of 
four tasks. These tasks include the engineering survey and environmental surveys 
discussed in Section 7.4, liquid/sludge sampling, and subsurface investigation. 

liquid/Sludge Sample Collection 

Two locations in each lagoon will be selected for collection of liquid/sludge samples. 
Each sample will be collected 38 ft from each end of the two lagoons on the south 
and 80 ftfrom each end along the axisofthe lagoon on the north (Figure 7-24). Two 
samples will be collected at each location. Samples will be collected at 1 and 3 ft 
below the liquid surface byusing aweighted bottle sampler. Asecond set of samples 
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Figure 7-24. Schematic sample location map for SWMU Aggregate G. 
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Initiate field sampling of SWMU Aggregate G 

t  
. Perform engineering and environmental surveys as described in Section 7.11.2 

i  
10 Does the 

YES Flag surface location Default to sample analysis plan IUrwy indicate 
grid pattern for sample locations and define grid patlem 

if called for in Sample Plan 
anomalies or "hot spots - to accommodate

within the anomalies or -hot spots-
SWMU? 

f ~ 

Implement Phase I Field SampNng Plan for Aggrega. G 

+ t 
~ 

10. - 

Subsurface Investigation UquidlSludge Investigation 

A single angle corehole will be Samples will be takendrilled and samples taken as described in as described in Section 7.11.2 
Section 7.11.2 

Perform analyticallaboralDry analysis for COCs listed in Section 7.11.3 

Has minimum sampling  
depth called for in Section  

7.11.2 been reached? 

YES 
" 

Stop sampling 

+
Do the data  

Perform statistical and  collected in Phase IYES 10
sampling amfirm the presence of modeling analysis to support Submit recommendation 

Phase II data collection or contaminants of concem at for no fur1her action  
VeA called for in Sampling Plan this SWMU or SWMU  

Aggregate?  ,.
1 + 

Genera. tec:h memol work plan modifications 

Figure 7·25. DecisIOn lOgic for the sampling and analysis of SWMU Aggregate G. 
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will be collected from the tOP and base of the sludge using agrab sample. The liquid 
and sludge samples will be analyzed forVOCs. SVOCs. PCBs. metals, gross-alpha, 
-beta, -gamma; gamma spectrometry, and alpha spectroscopy. (Table 7-10). 

Subsurface Investigation 

A single holewill bedrilled using awirelinecoring method at a45degree angle under 
the lagoons to try to intersect fractures and to determine if leakage is occurring. This 
hole will be continuously cored from the surface with samples being taken on 5-ft 
intervals. The holewill beaminimum depth of 50 ft. All samples will be field-screened 
for radioactive contaminants and VOCs. Samples indicating highest contamination 
will be sent to the laboratory for analysis. If no contamination is found. a random 
section of recovered material will be analyzed. Level III analysis will include testing 
for vecs, SVOCs, PCBs, metals; gross-alpha. -beta. -gamma; gamma spectrom
etry. alpha spectroscopy. and soil/rock moisture content (Table 7-10). The location 
of the hole will be surveyed and recorded into the NMSP Coordinate System and 
recorded on the site base map. 

7.11.3 Sample Screening and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample packages must be screened for surface contamination and 
contact radiation. 

IDLENP 

PHASE IIUMPUNG I .......... FOR OU 1121 IWIIU AQQREQAT£ Q  
(IWIN .... U-010{........ cD  

IWfoaJ LOCATION DEPTH A 
TYP£ OF ANALvas RECIUIREDl 

8 C D E F G H I 

35-010 Ca) 

350010 (b) 

350010 Ce) 

S" 

S,2 

s-s 

s-e 

S,3 

&-4 

B-1 

Sludge (lap) 
Sludge 
jboIom) 
liquid (1 tI) 
liquid (3 tI) 
Sludge (lap) 
Sludge 
(tIOIIOm) 
liquid (1 tI) 
liquid (3t1) 
Sludge (lap) 
Sludge 
jboIom) 
liquid (1 til 
liquid (3 tI) 
Sludge (lap) 
Sludge 
(b01IOI'II) 
liquid (111) 
liquid (3ft) 

Sludge (lap) 
Sludge 
jboIom) 
liquid (111) 
liquid (3 II) 
Sludge (lap) 
Sludge 
(b01IOI'II) 
liquid (111) 
liquid (311) 
0.511 
5-1011 
10-1511 
15-2011 
20-2511 

x x x x x x x x 
x x x x x x x x 
X X X A A A X X 
A A A A A A X X 
x x X x x x X X 

X X X X X X X X 
X x x x x x x x 
x x x x x X X X 
X A .II X .II X X X 

lC lC lC lC lC lC lC X 
x x x x x x X x 
X x x X x x X x 
x x x x x x X x 
lC lC X lC lC lC lC lC 

lC X X X X X X x 
X X X X X X X X 

x x x x x x x x 
lC lC lC X X X X X 
X X X X X X X X 
x x x x x x x X 
x x x x x x x x 
x 

4 
x x x x X lC x 
X X X X X X x 
x x x x x X X 

X X X X X x X X 
X X X X X X X X 
II x X X X X X X 
X X X X X X X X 
X X X X X X X X 
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TABLE 7-10. (concluded) 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

35-010(0) 1-1 
(continued) (continued) 

2S-30ft 

3O-3Sft 
35-40 It 
40045 It 
4S-SOft 
Rinsate 
Blanks 
BoUIe Blanks 
Trip"" 
Duplicalltl 
TOTALS 

X X X X X X X X 

X X X X X X X X 
X X X X X X X X 
x X X X X X X X 
~ ~ X X X X X X 

1 1 1 1 1 1 1 1 

0 0 0 1 1 1 1 1 
~ 0 ~ ~. 1 0 0 0 
1 1 1 1 1 1 1 1 

36 36 36 37 38 37 37 37 

1 A. grossa, IS. T B .11plClrOl'nefry C • aspeclloscopy
E.VOCs D • meIIIIs bv ICPES F.SVOCs 
G.PCBs H.3H in soil I • nQcellanaous anaJytes 
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7.12 SWMU Aggregate H. Phase I 

The location of SWMU Nos. 35-014(a and b) at the east end of TA-35 are shown in  
Figure 7-26. Both ofthese SWMUs are listed in the HSWA Module VIII (EPA 1990.  
0306) (Table 1-1). but were formally listed as 35-014. This section of TA-35 is  
locatedon a finger mesa between Mortandad andTen Sitecanyons. SWMU No.35
014(a) is the site of radionuclide-contaminated soils affected by deposition of stack  
emissions. Environmental monitoring of peach trees in the vicinity of the exhaust  
stack shows that they contain radionuclides. SWMU No. 35-014(b) is the approxi 
mate site of a leaking drumthat reportedly contained oil with 50.4 J-Iglg of PCBs. The  
leaking drum was found near the southwest comer of the northwest wing of T A-35
2; the exact original location of the drum is unknown.  

Accordingto archival information in Chapter3.0. the waste stream forthis aggregate 
contains radionuclides fromthe exhaust stack and PCBsfromthe leakingdrum. The 
stack was used to exhaust. among other things, a tritium glovebox facility that 
operated in the basement of T A-35-2. The releases of several thousand curies of 
tritium to the atmosphere annually were reported between 1954 and 1979. The 
leaking oil drum may have contained PCBs. The drum was removed. but it is not 
known if all the surrounding contaminated material was removed. The release of oil 
containing 50.4 J-Iglg PCBs is documented to have occurred in 1985 (Fritz and 
SchoIl1985. 04-0083). 

7.12.1 Sampling Plan Rationale and Objectives 

The objective of surface/near-surface characterization for this aggregate is to 
determine if contamination exists. The characterization process will generate the 
following sampling activities: 

•  Collecting soil/rock data to determine if contaminants exist. 

•  Collecting soil/rock data to support transport model calcula 
tions.  

The conceptual model for this aggregate is as follows: 

•  The area in which releases have occurred (SWMU No. 35
014[a]) is heavily industrialized. and most of the area was  
covered with an asphalt cap before any known releases.  

•  A grass-covered and soil area surrounds portions of building  
TA-35-2 and is a likely location for contaminants. Soils in the  
grass area around TA-35-2 will be analyzed.  

•  The asphalt cap allows rainfall to wash the potential contami 
nants to outfall gutters. The soils beneath the gutters will be  
analyzed. The soils that receive moisture from the roof of TA
35-2 will also be analyzed.  

•  Soil at SWMU No. 35-014(b) will be analyzed for PCBs, which  
are thought to be localized at the spill sight.  
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Figure 7·26. Schematic sample location map for SWMU Aggregate H. 
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A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate H is presented in Figure 7·27 and discussed in the following text. 

7.12.2 Phase I Field Investigation Activities 

The sampling plan is designed to locate potential contaminants at their source 
(Figure 7-26). AIROOS models will be used to assist in the characterization process 
(see Appendix C). The field activities will include the engineering survey and 
environmental survey discussed in Section 7.4, and surface sampling. The radiologi
cal survey will be conducted between established sample location points to help 
guide surface sampling locations between grid points. 

Eleven boreholes will be drilled into the grassy area on the south and west sides of 
TA-35-2 to a depth of 3 ft by a hand auger (power-assisted if necessary). Upon the 
retrieval of soils, the entire recovered sedion will be screened for radiation. One 
sample for each planned analysis will be collected in the area of soil with the highest 
observed radioactivity. H no observed radioactivity is found, samples from random 
locations in the recovered interval will be analyzed for radionuclides (Table 7-11). At 
location B-3 (SWMU No. 35-014[b]),samples will be analyzed for radionuclides and 
PCBs (Table 7-11). Boring will stop when field screen and field laboratory analyses 
indicate no contamination. Two additional1-ft samples will be collected to confirm 
that no contamination exists. 

7.12.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened for surface contamination and contact radiation. 
Samples gathered will be analyzed at Level III for PCBs (SWMU No. 35-014 [b]); 
gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectroscopy; and tritium 
(3H SOil). 
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Initiate field sampling of SWMU Aggregate H 

Perform engineering and environmental surveys as described in Section 7.12.2 

10 Does !he YES Rag surface locationDefaull to sample analysis plan sUl'Wy incicale and define grid pattem grid pall8m for sample locations anomalies or "hot spots- to accommodatejf called for in Sample Plan within the anomalies or -hol spots-
SWMU? 

1 

Implement Phase I Field Sampling Plan for Aggregate H 

~ 
Subsurface Investigation 

Complete 11 borings as described in Section 7.12.2 

Perionn analyticallabora2Dry analysis for COCs listed in Section 7.12.3 

r-

Has minimum deplh 10 
called for in Section 7.12.2 

been reached? 

YES  

Stop sampling 

Perform slatistical and  
modeling analysis to support  

Phase II data collection or  
VeA called for in SampHng Plan  

1~ 

Do the dala 
collected in Phase IYES 

sampling (lOnfirm the presence of  
contaminants of concem at  

this SWMU or SWMU  
Aggregate?  

+  
Generate tech memol work plan modifications 

10 
Submit recommendation 

for no further action 

Figure 7·27 Decision logic for the sampling and analysis of SWMU Aggregate H. 
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TABLET·" 

PHASE I SAMPLING FOR OU 1129 SWMU AGGREGATE H 
(SWMU Noa. 35-014[a and b» 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

35-014 (a &b) 8-1 

8-2 

8-3 

8-4 

8-5 

8-6 

8-7 

8-8 

8-9 

8·10 

0-1ft 
1-2 ft 

2-3 ft 

0-1ft 

1-2 ft 

2-3 ft 

0-1 ft 

1-2 ft 

2-3 ft 

0-1 ft 

1-2 ft 

2-3 ft 

0-1 ft 

1-2 ft 

2-3ft 

0-1 ft 

1-2 ft 

2-3 ft 

0-1ft 

1-2 ft 

2-3 ft 

0-1 ft 

1-2 ft 

2-3 ft 

0-1 ft 

1-2 ft 

2-3ft 

0-1 ft 

1-2 ft 

2-3 ft 

X X X X 
X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X X 

X X X i X X 

X X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
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Jlble 7·", (concluded)  

SWMU LOCATION DEPTH A B 
TYPE OF ANALYSIS REQUIRED' 

C D E F G H I 

8-11 ()"1ft 
1-2 ft 
2-3ft 
Rinsate 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X 
X X X X 
X X X X 

1 1 1 1 1 

0 0 0 1 0 
0 0 0 1 0 
1 1 1 1 1 

35 35 35 7 35 

1 A .. gross a.. Ii. T B • Tspectrometry C • aspectroscopy 
E.VOCs D .. metals by ICPES F.SVOCs 
G. PCBs H .. :tt in soil I .. miscellaneous analytes 
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7.13 SWMU Aggregate I, Phase I 

SWMU No. 35-015(b). the location of a former waste oil treatment facility. is listed 
on the HSWA Module VIII (EPA 1990. 0306) (Table 1-1). Close to the former waste 
oil treatment facility. but not listed on the HSWA Module. Is SWMU No. 35-o14(d). 
which was the location of a dielectric oil spill. Also close to SWMUNo. 35-015(b) are 
SWMU Nos. 35-003 (j and k). which are the location of oil storage tanks. Because 
of the proximity of SWMU Nos. 35-014(d) and 35-o03(j and k) to SWMU No. 35
015(b). all four SWMUs will be aggregated into the Phase I investigation for SWMU 
No. 35-015(b). the waste oil treatmentfacility. SWMU No. 35-015(b) and aggregates 
are located on the east end of TA 35 (see Figure 7-28). This section of TA-35 Is 
located on a finger mesa between Mortandad and Ten Site canyons. SWMU No. 35
015 and its aggregates will be characterized by a Phase I Investigation according to 
the technical approach outlined in Chapter 5.0. 

Archival Information in Chapter 3.0 indicates that the waste stream from this SWMU 
aggregate is dominated by dielectric oil. While the amount of dielectric oil spilled has 
not been documented. archival photographs show discharges and soil stains. 
Significant releases that occurred between 1986and 1988 have been documented. 

7.13.1 Sampling Plan Rationale and Objectives 

The objective of surface and subsurface characterization for this SWMU aggregate 
is to determine if contamination exists. The characterization process will generate 
the following sampling activities: 

•  Collecting soil/rock data to determine if contaminants exist. 

•  Collecting soils/rock data to support transport model calcula
tions. 

The conceptual model for this aggregate is as follows: 

•  No evidence exists that any 0&0 activity took place at Aggre
gate I other than capping the stained soils with asphalt. 

•  No evidence exists that any other constituent was spilled other 
than dielectric oil. With the asphalt capping of the area little 
evaporationltranspiration is likely to have occurred and trans
portation of contaminants will have been retarded. However. 
the proximity to other known contaminated sites requires a 
Phase I Investigation of the area. 

•  The most likely transport mechanism for these areas is asso
ciated with hydrologic movement in the soil and vadose zone. 

•  If no 0&0 activity has occurred. the visual observation of soil 
stains will be the initial starting point for sample points. Archival 
information indicates the area detailed in the sampling plan is 
considered adequate for the Phase I investigation. 
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o Surface sample location 
• Borehole location 

U.E. 

Figure 7·28. Schematic sample location map for SWMU Aggregate I rSWMU No. 35-0030 & k). 
35-014(d), and 35-015(b)]. 
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•  Spills that have been washed down storm gutters are dis
cussed in the SAP for SWMU No. 3S-003(r) (the waste water 
treatment plant canyon disposal area). SWMU No. 3S-003(r) 
is the location of these gutters' outfalls. 

A decision logic diagram for Phase I field Investigation activities to be conducted at 
SWMU Aggregate I is presented in Figure 7-29 and discussed in the following text. 

7.13.2 Phase I Field Investigation ActlYHles 

Field activities inthis investigation includethe engineering survey and environmental 
survey disoossed in Section 7.4, surface sampling, and subsurface sampling. 

Following the engineering survey. a radiation survey will be conducted overthe area. 
The survey will be conducted using a SCintillation detector. Sil'TlJltaneously with the 
radiation survey, the area will be surveyed for the presence of VOCs. 

Surface Investigation 

The sampling plan will be developed in phases. The first phase will locate the areas 
that are likely to be contaminated and the investigation will be expanded if contami
nants are found. Two sections of asphalt surfacing, an area approximately 30 ft by 
10 ft, will be removed at the northwest and southwest corners of building TA-3S-29 
(Figure 7-28). The asphalt will receive a radiological field screen using a scintillation 
meter. Surface samples will be gathered in the first 6 in. of soil at 8 random locations 
using a stainless-steel or Teflon scoop. 

Subsurface Investigation 

One borehole will be centered in each area in which the asphalt has been removed, 
and boring will extend to 6 ft. in depth. Boring will be conducted using a hollow-stem 
auger with a 2-ft split-barrel core sampler that will collect continuous core. Samples 
will be gathered from recovered sections indicating highestcontamination (from field 
laboratory results). If no contamination is detected. random samples will be obtained 
from recovered sections. 

7.13.3 Sample Screening and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample packages will be screened for surface contamination and 
cOntact radiation. Samples will be analyzed at a Level III for Pest/PCBs; SVOCs (in 
boreholes only); VOCs; gross-alpha. -beta, -gamma; gamma spectrometry; and 
alpha spectroscopy (Table 7-12). 
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Initiate field sampling of SWMU Aggregate I 

Perform engineering and environmental surveys as described in Section 7.13.2 

Default to sample analysis pan 10 
grid pattern for sample locations 14-111( 

if called tor in Sample Plan 

Rag surface location 
and define grid pattem 

to accommodate 
anomalies or -hot spots-

YES 

Implement Phase I Field Sampling Plan for Aggregate I 

Subsurface Investigation 

Auger one bol8hole in each of the clearac:t sections 
as described in Section 7.13.2 

Sunacelnvestigation 

Remove 30' x 30' area of asphalt in two sections;  
collect asphalt and soil samples as described  

in section 7.13.2  

YR~--------------~--------------~ YR  
Stop sampling 

Perform statistical and YES 10 
modeling analysis ti; support 

Phase" data collection or 
VeA called for in Sampling Plan 

Submit recommendation 
for no further action 

Generate tech memol work plan modifications 

Figure 7·29. Decision logic for the sampling and analysis of SWMU Aggregate I. 
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TABLEZ·12  

PHASE I SAMPLING SUMMARY FOR ou 1121 SWMU AGGREGATE I  

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

3S-003 (D 

3S-003(k) 

35-015 (b) 

8-1 
8-2 

S-3 
~ 
S-5 
s-e 
S-7 
s-a 
B-1 

B-2 

()'1 II 
1-2 II 
2-3 II 
30411 
4-5 II 
5-611 
()'111 
',2 II 
2-3 II 
30411 
4-511 
5-611 
Rinsate 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X X 
X X X X x 

x X x x x 
x x x x X 
X X X X X 
x x x x X 
X X X X X 
x x x x X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

1 , 1 1 1 1 

0 0 0 1 1 1 
0 0 0 1 0 0 
1 1 1 1 1 1 

22 22 22 24 1S 23 

t A - gross a. P. y B - yspectrometry C • Clspectroscopy 
E -VOCs D _ metals by ICPES F.SVOCs 
G.PCBs H • !\iin soil I • rriscellaneous analytes 
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7.14 SWMU Aggregate J, Phase I 

SWMUAggregate J includes six sites that are associated with the former TA-42. All 
of these SWMUs are listed in the HSWAModule VIII (EPA 1990.0306) (Table 1-1). 
SWMU 42-004 has been recommended for NFA and SWMU 42-002 has been 
renumbered to 42-002(a). The following SWMUs are included in this SAP: 

•  42-001 (a), an incinerator 

•  42-001(b and c). two ash storage tanks 

•  42-002(a}. an indoor storage and decontamination area 

•  42-002(b), an outdoor decontamination area 

•  42-003, an inactive septic system 

Former TA-42 was located within the current boundaries of TA-55. north of Pajarito 
Road and Pecos Drive. Figure 7-30 depicts the location of SWMU Aggregate J. A 
detailed description of the location, site activities, and history of Aggregate J SWMUs 
is presented in Section 3.4 of this Work Plan. 

7.14.1 Sampling Plan Rationale and Objectives 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at SWMU Aggregate J within former TA
42. Sampling activities are biased toward areas in which residual contamination is 
most likely to be present on the basis of the following conceptual model for a release 
atthis site: 

•  Previous D&D activities have removed most of the COCs 
although, in some cases, archival information indicates some 
contaminants were missed. 

•  Any remaining contaminant is considered to be localized 
within the vicinity of the SWMU and in the shallow subsurface. 
The one exception may be SWMU No. 42-002(b) because the 
equipment decontamination facility could have provided a 
liquid transport mechanism to fractures in the undertying tuff. 

•  Because of the limited incinerator operations and previous site 
D&D activities, assessment of local surface contamination 
was deemed unnecessary for all SWMUs except for the septic 
tank outfall and the outdoor decontamination area drainage 
channel. 

The surface investigation at Aggregate J is deSigned primarily to answer the 
following decision points: 

1)  Does surface and subsurface contamination currently exist in 
Aggregate J? 
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2) Are there any near-surface artHacts remaining that represent 
potential contaminant release points? 

3)  What is the potential for surface and subsurface migration of 
contaminants? 

This saJTl)ling plan uses a judgmental saJTl)ling approach to investigate the SWMUs 
in Aggregate J. The sampling activities are biased toward areas of highest potential 
contamination. If contamination is confirmed to be present after the Phase I 
investigation, a Phase 1/ investigation will be conducted to detennine the nature and 
extent of contamination at the site. 

TA-42 was the site of an incinerator, SWMU No. 42-001 (a), and ash holding tanks, 
SWMU Nos. 42-Q01(b and c), that were used to bum radionuclide.contaminated 
waste. Archival information indicates that poor system performance caused incin
erator operations to be shut down in 1952, after approximately one year of 
Intermittent use. The facility was used as a radioactive equipment decontamination 
site from 1957 to 1969. During D&D activities in 1978. all structures were removed 
along with some contaminated soils. SaJTl)les collected during 1978 and 1991 
surveys indicate soil contamination may still exist at ash holdingtank, SWMU No. 42
001 (c), the former septic system, SWMU No. 42-003, and at the former outdoor 
decontamination site, SWMU No. 42-002(b). These survey results suggest that 
previous D&D activities may not have been adequate and that remnant radioactive 
and hazardous contamination may be present at former TA-42. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate J is presented in Figure 7-31 and discussed in the following text. 

7.14.2 Phase I Field Investigation Actlvbles 

The technical approach for the Phase I assessments of SWMU Aggregate J will 
consist of four tasks on the basis of the conceptual model for the site. The four tasks 
include: the engineering survey an environmental survey discussed in Section 7.4, 
subsurface sampling in the vicinity of each SWMU, and surface sampling along the 
septic tank outfall and the discharge channel associated with the outdoor decontami
nation operations. For this investigation, soil contamination is assumed to be 
primarily localized in the vicinity of each SWMU within the shallow subsurface. 
Because of the limited incinerator operations and previous site D&D activities, 
assessment of local surface contaminationwas deemed unnecessary for all SWMUs 
except for the septic tank outfall and the outdoor decontamination area drainage 
channel. The conceptual model for Aggregate J is supported by surface saJTl)ling 
results from previous studies of the site. 

The engineering survey will locate the former control building, both ash holding 
tanks, the septic tank and associated tile drain field and outfall, and the outdoor 
decontamination area and associated drainage channel. The areal extent of the 
SWMUswill be marked with stakes and the saJTl)ling grid and/or sampling points will 
be established before field work. A 250-ft (east-west) by 150-ft (north-south) grid will 
be established across the entire site and appropriately flagged (Figure 7-30). 
Individual grid blocks will be 50 ft by 50 ft. 

Following the engineering survey, a radiation survey will be conducted across the 
TA-42 grid to identit potential radiological anomalies within the grid area. Scintilla-
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Initiate field sampling 01 SWMU Aggregate J 

Perform engineering and environmental surveys as described in Section 7.14.2 

Default to sample analysis plan NO 
grid pattern for sample Iocalionl 1'4-111( 

if called for in Sample Plan 

Implement Phase I Field Sampling Plan for Aggregate J 

Flag surface location 
and define grid pattern 

to accommodate 
anomalies or "hot apots" 

G~(b. c) G.CJ02(b) 0003 G..cm(b) 42-OD3~(.. b) 
.cz..G02(a) CompIeIe 7 borings Complete 12 . ~ 5 borings CoIect 15 samples CoIect 12samples 

Complete 4 borings 
as desa;bed in 
Section 7.14.2 

as desai:I8C:I in as c:Iasc:IiIEId in as desai:I8C:I in as described in as desai:I8C:I in 
SecIion 7.14.2 SecIicn 7.14.2 Section 7.14.2 Section 7.14.2 SecIion7.14.2 

Subsurface Investigation Surtacelnvestigation 

Perform analytical laboratory analysis for COCs listee an Section 7.14.3 

NO NO 

YES .....------....-------... YEI 

Stop sampling 

Perform statistical and YES NO 
modeling analysis ID support 

Phase II data collection or 
SUbmit recommendation 

for no fur1her action 
YCA called for in Sampling Plan 

Generate tech memo! work plan modifications 

Figure 7·31. Decision logic for the sampling and analysis of SWMU Aggregate J. 
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tion detectorsurveys will be conducted across the first 1 00 ft of both the septicsystem 
outfall drainage channel and the outdoor decontamination area drainage channel, 
or until topographic limitahns are reached. In addition, stationary radiological 
counts for a duration of on. nute will be collected using a FIDLER in the center of 
each grid block . 

Sampling Methodology 

Each boring drilled during the Phase I field investigation at Aggregate J will be 
installed to the minimumdepthas specified in each sampling plan in this chapter. The 
extensive D&D work at TA-42, including the use of fill material and recontouring, has 
significantly altered the surface of the site. The boring depths presented in this plan 
were determined using an assumption that 5 ft orless of artificial fill is present at each 
boring location. If artificial fill exceeds this assumption, the field operations leader 
should adjust the boring depths and sample intervals to assure that only indigenous 
materials are sampled and submitted for laboratory analysis. 

Each boring will be installed using adecontaminated continuous 5-ft core barrel. The 
boring will initially be advanced to a depth of 5 ft to drill below any artificial fill. The 
borehole will be advanced through the fill if it is in excess of 5 ft thick. Upon reaching 
5 ft or the base of artificial fill, a 5-ft-long split-barrel core sampler will be used to 
collect soillrock samples in 5-ft intervals. Upon core retrieval, the entire length of the 
core sample will be screened for radiation. One sample for each required analytical 
methodwill becollected at the section of core with the highest observed radioactivity. 
If no radioactivity above background is observed, the sample will be collected from 
the center of the core interval. The exact depth of each sample collected will be 
accurately recorded. Drilling will stop at the minimum designated boring depth when 
field screening determines that two consecutive core intervals measure at back
ground radiation levels. If two consecutive background readings have not been 
observed, coring will continue until this criteria is reached. This method will ensure 
thatthe vertical extent of contamination is assessed ineach boring. Health and safety 
monitoring for radiation and organic compounds will be performed during all site 
activities as specified in the site Health and Safety Project Plan (Annex III). 

SWMU Nos. 42·001(a) and 42-o02(a)· Subsurface Investigation 

The incinerator, SWMU No. 42-001 (a), and indoor storage and decontamination 
area, SWMU No. 42-002(a), were housed in the incinerator/control building, TA-42
1. Contamination from the incinerator that was not associated with off-gassing or 
waste ash was likely contained within the control building. Equipment decontamina
tion conducted in the building from 1957 to 1969 generated solid residues that were 
bagged and sent to a material disposal area (MDA); liquid wastes were discharged 
to the septic system. The incinerator, aSSOciated equipment, and foundation were 
removed during D&D activities in 1978. Surface soil samples collected during the 
1978 D&D activities contained less than 25 pCilg gross-alpha in the area of the 
former incinerator/control building. In 1991 , subsurface soil samples collected at the 
former incinerator site revealed background levels of gross-alpha. -beta. and 
gamma activity. VOCs, SVOCs, and PCBs were not detected, and toxicity charac
teristic leaching procedure (TCLP) metals were below EPAguidelines (Section 3.4). 
Inthis investigation, additional soil samples will be collected at the former incinerator/ 
control building site to determine the presence or absence of radiological contami
nantsthat may remain in the subsurface. Surface samples will not be collected during 
this investigation because of the extensive D&D activities that have altered surface 
conditions at this site. 

May 1992 7-86 RFI Work Plan for OU 1129 



Chapter 7 Sampling and Analysis Plans 

Four borings will be installed in the vicinity of the Incinerator/control building (Figure 
7-32). One boring, B-1, will be drilled at the former location of the 'ncinerator to a 
minimum depth of 15 ft. Two borings, B-2 and B-3, will be installed in the area of the 
control building at a minimum depth of 15ft. The borings at the Incineratorand control 
building locations are intended to assess if soil contamination exists at shallow depth 
below these former structures. The 15-ft borings are the minimum depth required to 
define shallow subsurface contamination using the defined drilling and sampling 
criteria described under the Sampilng Methodology subsection of this sampling plan. 
Boring B-4 is located at the southeast comer of the control building at the location 
of the influent line to the septic tank system. Thisborehole, drilled to a minimumdepth 
of 25ft, will assess residual subsurface contamination associated with the septic line. 
A deeper boring is recommended at this location as a result of potentially greater 
volumes of fluids that may have been released from the septic line. The minimum 
number of subsurface samples for the Phase I Investigation at SWMU Nos. 42
001 (a) and 42-oo2(a) is 10per analytical method. Sampleswill be analyzed for Level 
III radionuclides (Table 7-13) listed in Table V.8 of the ER Program Generic Quality 
Assurance Project Plan (OAPJP) (Appendix T of the IWP [LANL 1991, 0553J). 
Sample analysis will be limited to radiological constituents because of the type of 
wastes generated at the site and soil analytical results obtained in the 1991 
environmental survey. Each sample will be screened for radioactivity before submit
tal to the analytical laboratory . 

SWMU Nos. 42-G01(b and c)· Subsurface Investigation 

Two ash holding tanks, SWMUNos. 42-001 (b and c), were used to store radioactive 
ashes generated during the incineration process. During a 1978 assay conducted 
before 0&0 activities, SWMU No. 42-001 (b) was found to contain dry Sludge, and 
SWMU No. 42-001 (c) was found to contain wet sludge; both sludges were contami
nated with plutonium (Section 3.4). The tanks were removed during 0&0 activities 
conducted in 1978. Drain lines that connected the tanks to the incinerator were filled 
with hot asphalt and either left in place or removed. After removal of the tanks, 
surface soil samples collected from the former ash tank locations measured less 
than 25 pCilg for gross-alpha. Subsurface soil samples collected during a 1991 
survey at the ash tanks measured background levels of beta and gamma activity. No 
VOCs or SVOCs were detected, and TCLP metals and PCBs were below EPA 
guidelines (see Section 3.4). In this survey soil samples from SWMU No. 42-001 (b) 
had alpha activity ranging from background levels to <25 pCilg. Alpha activity in 
surface soils from SWMU No. 42-001 (c) ranged from 59 to 97 pCilg for surface 
samples. Subsurface samples at this same SWMU measured alpha activity of >75 
pCilg. These results indicate that additional subsurface soil sampling is required to 
determine the presence or absence of radiological contaminants in the subsurface. 
Surface samples will not be collected during this investigation because of the 
extensive 0&0 activities that have altered surface conditions at this site. 

Seven borings will be installed in the vicinity of the former ash holding tanks (Figure 
7-32). Borings 8-5 and 8-6 will be located at each ash tank site. Boring B-7 is 
positioned between the tanks and borings B-8 through 8-11 are located at a distance 
of 25 ft from the tanks in four compass directions (Figure 7-32). Each boring 
associated with this site will be drilled to a minilrum depth of 25 ft. The distribution 
and depth of borings will allow confirmation of the presence or absence of local 
contamination resulting from operations at the ash holding tanks. 
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Figure 7-32. Schematic sample location map for SWMUS 42-G01(a-c) and 42-G02(a). 
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JABLEl-13 

Ph.ee' Sampling Summary 
for  

OU 1129 SWMU Aggregate J  
(SWMU Nos. 42·001 [a, b, and e), 42·002[a and b), and 42·003)  

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED1 

B C D E F G H I 
42-001 (a) 8-1 5-10 ft 

10-15 ft 
X X X X X X 
X X X X X X 

42-001 
(b and e) 

8-5 5-10 ft 

10·15ft 
15-20 ft 
20-25 ft 

X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 

B-6 5-10 ft 
10-15 ft 
15-2Oft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

B-7 5-10 ft 
10-15 ft 
15·20 ft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

8-8 5-10ft 
10·15 ft 
15-20 ft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

B-9 5-10 ft 
10-15ft 
15-20 ft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

B-10 5-10 ft 
10-15 ft 
15-20 ft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

B-11 5·10ft 
10-15 ft 
15-20 ft 
20·25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

42-003 B-12 5-10ft 
10-15 ft 
15-20 ft 
2Q-25ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

1  A • gross ex, Il ., B • 9 spectrometry C • a spectroscopy  
o • metals by ICPES E • VOCs F • SVOCs  
G. PCBs  H- 3H In soil I • nlscelianlOus 8n1llyles 
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TABLE 7-13 (continued) 

Phase I Sampling Summary  
for  

OU 1129 SWMU Aggregate J  

(SWMU Nos. 42-001 [a, b, and e1. 42-002[a and b]. and 42-003) 

SWMU LOCATION 
42-003 8-13 

8·14 

8-15 

8-16 

42-002(b) 8-17 

8-18 

8-19 

8-20 

8-21 

1 A - gross a, P. 'Y 

DEPTH A 
5-10 ft X 
10·15 ft X 
15-20 ft X 
20-25 ft X 
5·10 ft X 
10-15 ft X 
15-20 ft X 
20·25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10·15 ft X 
15-20 ft X 
20-25 ft X 
5-10 ft X 
10-15 ft X 
15-20 ft X 
20-25 ft X 

B 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TYPE OF ANALYSIS REQUIRED' 

C D E 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

F 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

G H I 

B - g spedrometry C - a spedroscopy 
o- metals by ICPES E- VOCs F. SVOCs 
G.PCBs H. 3H in soil I • miscellaneous anatyles 
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TABLE 7·13 (continued) 

Phase I Sampling Summary  
for  

OU 1129 SWMU Aggregate J  

(SWMU Nos. 42-001 [a, b, and cl, 42-002[a and b], and 42-003) 

TYPE OF ANALYSIS REQUIRED1 
SWMU lOCAnON DEPTH A B C D E F G H I 
42-002 (a) 8-2 5-10 ft 

10-15 ft 
X X X X X X 
X X X X X X 

8-3 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

B-4 5-10 ft 
10-15 ft 
15-20 ft 
20-25 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

42-002 (b) 8-22 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

8-23 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

8-24 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

8·25 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

8-26 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

8-27 5-10 ft 
10-15 ft 

X X X X X X 
X X X X X X 

42-D02(b) S-13 
&14 
&15 
8-16 
8-17 
8-18 
S-19 
&20 
&21 
&22 
S-23 
S-24 
&25 
S-26 
S-27 

Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

1 A-grossa.~"Y B - 9 spectrometry C - a spectroscopy 
o- metals by ICPES E-VOCs F-SVOCs 
G - PCBs H 3Hin soil I - miscellaneous analyles 
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TABLE 7~13 (concluded) 

Phase I Sampling SUmmary  
for  

OU 1129 SWMU Aggregate J  

(SWMU Nos. 42-001 [a, b. and el, 42-002[a and bl. and 42-003) 

SWMU 
42-003 

LOCATION 
S-1 
S-2 
S-3 
S-4 
8-5 
S-6 
S-7 

DEPTH 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 

A 
X 
X 
X 
X 
X 
X 
X 

B 
X 
X 
X 
X 
X 
X 
X 

TYPE OF ANALYSIS REQUIRED' 
C D E 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

F 
X 
X 
X 
X 
X 
X 
X 

G H I 

42-003 S-8 
S-9 
8-10 
8-11 
8-12 

Rinsate 
Blanks 

Bottle Blanks 
Trip Blanks 
Duplicates 

TOTALS 

Surface 
Surface 
Surface 
Surface 
Surface 

X 
X 
X 
X 
X 

8 

8 
0 
8 

169 

X 
X 
X 
X 
X 

8 

8 
0 
8 

169 

X 
X 
X 
X 
X 

8 

8 
0 
8 

169 

X 
X 
X 
X 
X 

3 

3 
0 
3 

154 

X 
X 
X 
X 
X 

2 

2 
1 
2 

152 

X 
X 
X 
X 
X 

13 

3 
0 
3 

154 

1 A .. gross a. P, 'r B .. 9 spectrometry C .. a spectroscopy 
o .. metals by ICPES E.VOca F .SVOCs 
G .. PCBs H. 3Hinsoil I .. miacellaneous analytes 
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The minilTlJm numberof subsurface samples forthe Phase I investigation at SWMU 
Nos. 42-001 (b and c) is 28 per analytical method. Samples will be analyzed for Level 
III radionuclides (Table 7-13) listed in Table V.8 of the ER Program GeneriC OAPjP 
(Appendix T of the IWP [LANL 1991, 0553]). Sa~le analysis will be limited to 
radiological constituents based on the types of wastes generated at the site and soil 
analytical results obtained during the 1991 environmental survey. Each sa~le will 
be screened for radioactivity before submittal to the analytical laboratory. 

SWMU No. 42aO02(b) • Subsur1ace Investigation 

SWM UNo. 42-002(b) was an outdoor equipment decontamination area located at 
the end of the asphalt driveway northwest of TA-42-1 (Figure 7-33), Contaminated 
liquids generated from the decontamination process presumably flowed down the 
embankment on the northwest side of the driveway. This SWMU was not addressed 
during the 1978 0&0 effort; however, subsurface soil samples collected from this 
area in 1991 revealed PCBs at <1 ppm and low levels of SVOCs. VQCs, gross-beta 
and gross-gammawere notdetected in the sa~lescollected. Gross-alpha activities 
ranged from 61 to 130 pCilg in this area. 

The elevated gross-alpha activities measured at the outdoor decontamination site 
in 1991 Indicate that additional soil data is required to determine the presence or 
absence of radiological contaminants in the subsurface. A surface investigation to 
be conducted at this site is discussed later in this subsection. 

Twelve borings will be installed in the vicinity of the outdoor decontamination site 
(Figure 7-33). Two borings, B-27 and B-28. will be located on the former location of 
the asphalt driveway with a 25-ft spacing between borings. Boring B-26 will be 
positioned north of the driveway near the former TA-42 fence line to determine if 
contamination exists from a northward flow of run-off. Twelve borings, B-17 through 
B-28, will be positioned in a 15-ft by 25-ft grid pattem west of the decontamination 
site in an effort to relocate the drainage channel through which wastefluids may have 
been transported. Each boring will be drilled to a minilTlJm depth Of 15 ft to define 
subsurface contamination for this investigation. The boring locations at this SWMU 
are purposely spaced over a wide area because the contaminated drainage channel 
is not well defined at this time. 

The minilTlJm number of subsurface samples for the Phase I investigation at SWMU 
No. 42-002(b) is 24 per analytical method. Samples will be analyzed for Level III 
radionuclides listed in Table V.8 of the ER Program Generic OAPjP (Appendix T of 
the IWP [LANL 1991, 0553]). VOCs, SVOCs, and metals (Table 7-13). Sample 
analysis is based on the types of wastes generated at the site and soil analytical 
results obtained during 1978 0&0 sa~ling activities. Each sample will be screened 
for radioactivity before shipment to the analytical laboratory. 
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Figure 7·33. Schematic sample location map for SWMU 42 ..002(b). 
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SWMU No. 42~ • Subsurface Investigation 

The septic system that served the incinerator/control building consisted of a septic 
tank, filter trench, tile drain field, an outfall into Mortandad Canyon, and a drain line 
.connecting to TA-42-1. The system received sanitary and industrial wastes from 
incineration and decontamination activities conducted in the building. The septic 
system and associated contaminated soils were removed during 1978 0&0 activi
ties. Soil samples collected from the septic tank in 1978 revealed gross-alpha of <25 
pCilg. In 1991, soil samples from a vertical boring installed at the former septic tank 
location contained gross-alpha activities ranging from 67 pCVg at a depth of 10ft to 
18 pCilg at a depth of 25 ft. Gross-beta and -gamma activity were measured at 
background, and no VOCs or PCBs were detected. Eight SVOCs detected at a depth 
of 15 ft were thought to be derived from asphalt or paving tar located at the base of 
the septic tank. 

Surface soil samplescollected fromthe tile drain field in 1978 had measurable gross
alpha readings ranging from <25 pCVg to 99 pCVg. Sample collection at the tile drain 
field was not documented during the 1991 environmental survey. 

Soil samples collected in 1978 from a pit excavated in the immediate area in which 
the tile field drain pipe surfaced at the edge of Mortandad Canyon had measurable 
gross-alpha ranging from <25 pCilg to 418 pCilg. Samples collected down the 
canyonside drainage channel for gross-alpha readings were predominantly at levels 
<25 pCVg. Two samples near the outfall trench and one sample located approxi
mately 66 ft downslope of the trench had readings of 36, 40, and 29 pCilg, 
respectively. Sample collection at the outfall or drainage channel area was not 
documented during the 1991 environmental survey. 

Because of the presence of radioactive contamination in the septic tank, tile drain 
field, and outfall areas, additional soil data are required to determine the presence 
or absence of radiological contaminants in the subsurface. A surface investigation 
to be conducted at this site is discussed later in this subsection. 

A total of 5 borings will be installed in the vicinity of the septic system, its tile drain 
field, and its outfall (Figure 7-34). One boring (B-12) will be drilled at the former 
location of the septic tank, and three along the tile drain field. Each will be drilled to 
a minimum depth of 25 ft because the septic tank may have released contaminants 
to the subsurface over an extended period of time. 

One boring, B-25, will be positioned on the mesa top as near the former outfall 
daylight location as safety considerations will allow. Each boring will be drilled to a 
minimum depth of 25 ft. Boring depth justification follows that of the septic tank 
borings. 

The minimum number of subsurface samples forthe Phase I investigation at SWMU 
No. 42-003 is 21 per analytical method. Samples will be analyzed for Level III gross
alpha, -beta, -gamma; gamma spectrometry; and alpha spectroscopy, as listed in 
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8-1 0 Surface sample location 

8-12. Borehole location 
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Figure 7·34. Schematic sample location map for SWMU 42-003. 
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Table V.8 of the ER Program Gene~ OAPjP (Appendix T of the IWP [LANL 1991.  
0553]) (Table 7-13). Sample analysis will be limited to radiological constituents  
based onthe types ofwastes generated at the site and soil analytical results obtained  
during the 1991 environmental survey. Before shipment of the sample to the  
analytical laboratory, each sample will be screened in the field for radioactivity.  

SWMU No. 42-G02(b) • Surface Investigation 

Surface soiVrock samples will be collected at 15 locations (S-13 through S-27) along 
the presumed drainage channel that carried waste water from outdoor decontami
nation operations to Mortandad Canyon. The purpose of these samples is to 
determine whether radioactive or hazardous constituents exist along the drainage 
channel and to assess the nature of the contamination. The samples will be taken 
from five transects of three samples each (Figure 7-33). The center sample of each 
transect will be collected in the drainage channel. One sample located a distance of 
10ft on either side of the channel will also be collected. Each transect will be 
separated by an interval of 20 ft down the canyonside. Soil samples will be collected 
with a stainless-steel trowel. Hrock ispresent at the sample site, aclean hammerand 
chisel will be used to collect a rock chip sample. H topographic limitations are 
encountered, samples will be collected at the nearest accessible location. Sample 
locations depicted in Figure 7-33 are approximate. Actual locations will be based on 
field reconnaissance of the surface drainage pathway for the outdoor decontamina
tion area. 

The total number of surface samples for the Phase I investigation at SWMU No. 42
002(b) is 15 per analytical method. Samples will be analyzed for Level 1\1 radionu
clides listed in Table V.8 of the ER Program Generic OAPjP (Appendix T of the IWP 
[LANL 1991, 0553]), metals, and SVOCs (Table 7-13).Sample analysiS is based on 
the types of wastes generated at the site and soil analytical results obtained during 
1978 0&0 sampling activities. Each sample will be field- screened for radioactivity 
before shipment to the analytical laboratory. 

SWMU No. 42-003 • Surface Investigation 

Surface soiVrock samples will be collected at 12 locations (S-1 through S-12) along 
the drainage channel that carried waste water off the mesa top from the septic 
system outfall. The purpose of these samples is to determine if radioactive contami
nation exists along the canyonside drainage and to assess the nature of the 
contamination. The samples will be taken from four transects Of three samples each 
(Figure 7-34). The center sample of each transect will be collected in the drainage 
channel. One sample located a distance of 10fton either side of the channel will also 
be collected. Each transect will be separated by an interval of 20 ft down the 
canyonside. 

Soil samples will be collected with a clean, stainless-steel trowel. If rock is present 
at the sample site. a clean hammer and chisel will be used to collect a rock chip 
sample. H topographic limitations are encountered. samples will be collected at the 
nearest accessible location. 

The total number of surface samples for the Phase I investigation at SWMU No. 42
003 is 12 per analytical method. Samples will be analyzed for Level III radionuclides 
listed in Table V.8 of the ER Program Generic OAPjP (Appendix T of the IWP [LANL 
1991,0553]). metals, and SVOCs (Table 7-13). Sample analysis is based on the 
types of wastes generated at the site and soil analytical results obtained during 1978 
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Soil samples will be collected with a clean. stainless-steel trowel. " rock is present 
at the sample site. a clean hammer and chisel will be used to collect a rock chip 
sample. "topographic limitations are encountered, samples will be collected at the 
nearest accessible location. 

The total number of surface samples for the Phase I investigation at SWMU No. 42
003 Is 12 per analytical method. Samples will be analyzed for Level III radionuclides 
listed in Table V.8 of the ER Program Generic OAPjP (Appendix T of the IWP [LANL 
1991,0553]). metals. and SVOCs (Table 7-13). Sample analysis is based on the 
types of wastes generated at the site and soil analytical results obtained during 1978 
0&0 sampling activities. Each sample will be field-screened for radioactivity before 
shipment to the analytical laboratory. 

7.14.3 Sample Screening and Analysis 

Each core sample collected will be screened with a FIDLER, a Geiger-Mueller meter 
and scintillation detector for contact radiation. All sample packages must be 
screened for surface contamination and contact radiation. 

Table 7-13 outlines the total number of matrix and OAIAC samples required for this 
field investigation, the corresponding analyses, and sample requirements. Appendix 
B should be consulted for procedures regarding the use of specified field sampling 
equipment. sample handling. packaging and shipping; equipment decontamination. 
and Levell and II field instruments. 
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7.15 SWMU Aggregate K, Phase I 

Aggregate K Includes SWMU No. 48-001. an air exhaust system that Is located on  
TA-.48, north of Pajarito Road. on Mesita del Buey (the southem finger of South  
Mesa) between Mortandad Canyon on the north and Two Mile Canyon on the south  
(FIgUre 7-35). ThisSWMU is listed in the HSWAModuleVIII (EPA 1990,0306) (Table  
1-1). The air exhaust system (SWMU No. 48-001) Is part of building TA-.48-1. the  
Radiochemistry Laboratory. There are nine exhaust stacks at SWMU No. 48-001  
(FIgUre 7-35) : three stacks exhaustchemical fume hoods, three stackscarryexhaust  
from conDJstion boilers. one stack carries filtered exhaust from the alpha wing  
gloveboxes. one stack carries filtered exhaust from the hot cell addition. and one  
stack carries exhaust from a welding and degreasing booth In the basement.  

The alpha wing. located in the northeast end of the building, is used for processing  
high-level alpha ancllor beta-ganma emitters and Its stack carries exhaust from the  
gloveboxes. This air exhaust system (Stack FE54) is of concern as It carries  
radioactive particles into the atmosphere. Mixed fission products. uranium, and  
plutonium are in the aiJ1:x)me releases. Stack FES4 is currently permitted and  
monitored under National Emission Standards for Hazardous Air Pollutants  
(NESHAP). but Its operational history is well documented and predates NESHAP.  
Because contaminated air has been vented to the atmosphere without proper  
filtration during the history of this facility. the soil surrounding TA-.48 has likely  
become contaminated.  

Reports covering the years 1967 to 1970 indicate routine aiJ1:x)me releases of 
plutonium. uranium, "and mixed fissiOn products from stacks. Total discharge of 
aiJ1:x)me radioactivity was documented for 1967 through 1970 and 1971, and is 
presented in Tables 7-14 and 7-15. 

Average daily releases of alpha emitters were estimattKI to be less than 0.1 pCilm3; 
releases for beta emitters ranged from 0.4to 20 pCilni' (LASLcirca 1969, 04-0702). 
In 1984, measured aiJ1:x)me releases totaled 1,566 ~Ciof mixed fission products, 1.3 
~Ci of uranium, and 2.6 ~CI of plutonium (Becker et al. 1985, 0029). The high
efficiency particulate air (HEPA) filterarea forthe exhaust systemwas monitoredfor 
radioactivity levels during a 1988 ER Program reconnaissance survey and was 
found to be 233 cpm (60 ~Rlhr) above background (Shafer circa 1989,04-0187). 
Potential contamination at this area has existed from 1957 to the present. 

In Jaooary 1991, fwe surtace and five subsurtace soil samples were collected from 
the site of a proposed parking lot immediately east of the security fence on the east 
side of TA-48 (Figure 7-35). The samples were "Systematically collected over the 
entire area;," however, the exact locations from which samples were taken were not 
provided (Fresquez 1990, 04-0073; Fresquez 1991, 04-0077). The proposed 
parking lot area was suspected of being contaminated by fallout from Improperly 
filtered air emissions. Gross-beta and -gamma activity i'I all surtace and subsurtace 
samples were at background levels. However, gross-alpha activity ranged from 
background to 45 pCi/g for surtace soil samples and from background to 65 pCiIg for . 
subsurtace samples. Alpha activity was below the Department of Energy (DOE) 
guideline value of 75 pCi/g for subsurtace samples, but surtace soil samplesfrom the 
western and northwestem half of the proposed parking area exceeded the DOE 
guideline of >25 pCilg for surface alpha activity (Fresquez 1991, 04-0077). 

In April 1991, five surtace and five subsurtace soH samples were collected north of 
TA-48 as part of an Environmental Restoration Interim Action (ERIA) reconnais-
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TABbEZ-14 

TOTAL DISCHARGE OF AIRBORNE RADIOACTIVITY  
ATTA.... FOR116711tROUGH 1170  

So.".., 1167 1168 1161 1170  
PollutMt Pollu.nt (CI) (CI) (CI) (CI)  

Slacks 23SlJ 1.7x10-4 

SIackaII FfD 1.7x 10-2 

S1acksC 23lIPu 1.10x10-4 

FE....5.«P 23lIPu 

1.3 x 10" 6.5 x 10-4 

1.2lh 10-2 3.9 x 10"3 

1.46 x 10" 1.26 x 10" 

2.4 x 10"5 

1.4 x 10"3 

3.1110-5 

2.6 x 10-5 

FE....5•• FfD 

FE-51d 23lIPu 

1.6 x 10"3 

7.2 x 10-11 

FE-51d Fpb 6.9 x 10-8 

SourotI: VoelZ (11171.0.&-0194). 
"'0181 dllc:harge from stacks 1.2. and 3.  
bflllSlon praductl.  
cr0181 dllc:harge from stack 2
dNew operations in 11170.  

TABLEZ-lS  

All EMUlSIONS OF RADIONUCLIDESATTA-48 FOR 1171  

Souraof Concentration In Total Quantity 
Pollutant 
(Stacks) 

Pollutant Air 
(p,Cllml) 

R....Mc:I During 
Reporting '-rIod 

(Ji,CI) 

FE-11. 12, 13 235u 8.2 x 10-14 6 

FE-11.12.13 Fp8 2.7 x 10"13 219 

FE-15,16 238Pu 1.6x 10-4 11 

FE-15,16 Fpa 6.0 x 10"13 509 

FE-37, 38, 29, 40 235U 4.9 x 10-15 0.4 

FE-37. 38, 39, 40 Fp8 4.1 x 1()'14 4 

FE....5 23lIpu 1.0x 10"14 8 

FE....5 Fpa 1.7 x 10'12 1,018 

FE-51 239pu 2.6 x 10"15 0.1 

FE-51 Fpa 2.4 x 10-14 1 

Source: LAst. (1972. 04-(146). 
8f:ialion p!'OQJcts. 
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sance survey at the site of a proposed building, the Weapons Isotope Separator 
Facility (Fresquez 1991, 04-0079). Surface samples were defined as samples taken 
between 0 and 4.8 ft in depth, and subsurface samples were defined as samples 
collected from greater than 4.8 ft in depth (Fresquez 1991,04-0078). The samples 
were taken in the vicinity of SWMUs Nos. 48-001, 48-005, and 48-007(e) (Figure 7
35). Levels of gross-alpha, and -gamma activity were at background for all samples 
collected. No PCBs or SVOCs were detected in any of the samples. All samples 
revealed concentrations of TCLP metals (Ag, As, Ba, Cd, Cr, Hg, Pb, and Se) to be 
less than EPA guideline levels. Trace amounts of three VOCs (p-Cymene, cumene, 
and Freon) were detected at<52 ppb. EPA action-level concentrations are not listed 
for these VOCs (Fresquez 1991,04-0079). 

7.15.1 Sampling Plan Rationale and Objectives 

The basic objective of the surface and subsurface characterization for this SWMU 
is to determine if contaminants are present, and if found, Initiate investigations as to 
whether or not the contaminants have migrated. The characterization process will 
generate the following sampling objectives: 

•  Collecting geologic data (e.g., attitude and frequency of linear 
features such as fractures, attitude of tuff units, textures of 
volcanic rocks) to support transport model calculations. 

•  Classifying contaminant pathways on the surface and subsur
face. 

•  Detecting and claSSifying contaminants. 

•  Originating investigations to determine if lateral and vertical 
migration of contaminants has occurred. 

The conceptual model for SWMU No. 48-001 is thought to involve a three-stage 
process: 

1) Airborne material expelled from the exhaust systems is depos
ited (settled) onto the soils. The mechanisms goveming the 
deposition of contaminants are wind direction. stack height 
and velocity. and particle Size. 

2) Contaminants deposited on soils are washed into Mortandad 
Canyon. The mechanisms goveming sediment transport are 
run-off and particle size. Run-off is controlled by the amount of 
precipitation, the grade of the surface, and the rate of infiltra
tion. 

3) Contaminants deposited on soils are transported by water and 
infiltrate into the soil horizon (unsaturated zone) as colloids. 
The depth of migration of colloidal particles iscontrolled by flux 
and sorption. 

In the preliminary SAP development of Aggregate K, the AIRDOS-EPA model waF 
used to predict the location of contaminant.particle deposition. Emissions of 90Sr, 
144Ce, 137Cs, 241Am, 239Pu, and 238Pu were modeled (Figures 7·36 and 7-37). 
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Figure 7..36. Isopleth map showing the distribution of C ... 137 at SWMU 48.0001. TA-48 stack FE54. 
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Figure 7-37. Isopleth map showing the distribution of Sr-9Q at SWMU 48-001. TA-48 stack FE54. 
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Other contaminants are not presented because AIRDOS predicted the deposition  
pattem to be similar for all contaminants modeled. Further discussion of AIRDOS  
modeling results is located in Section 7.2.  

A decision logic diagram for Phase I field investigation activities to be conducted at  
SWMU Aggregate is presented in Figure 7·38 and discussed in the following text.  

7.15.2 Phase I Field InvestlgaDon Activities 

The sampling plan is designed to locate potential contaminants at their most likely  
source. The field activities will include the engineering survey and environmental  
survey diSQJssed In Section 7.4, and surface/subsurface sampling (Figure 7-35).  

During the environmental survey, observations will be made to note any drainage 
gullies to the canyons; if any exist, they will be mapped as potential transport 
pathways for sediment. Observations will also be made on the canyon edges to 
identify fracture pattems in the tuff under1ying the soils; if any prevailing fracture 
geometry is observed, these will be mapped. 

Four locations will be sarJ1)led in the area in which the AIRDOS model predicted 
higher concentrations of radionuclides, and one location in which the model 
predicted low concentrations (Figure 7-37).This will helpto confirm modeling results 
(validate the model). 

The sampling objective Is to sample within the higher concentration isopleths as 
predicted by AIRDOS. Figure 7-35 shows the approximate sampling locations. 
Samples will be taken by hand auger; however, the surface sample may be taken 
with a Teflon or stainless-steel scoop. Logs describing soil horizon changes will be 
prepared. Three sarJ1)les will be taken at each location on the surface, top 1 ft, and 
subsurface. Subsurface sampling will continue as deep as the hand auger allows. 
Soils are expected to have a depth of 2 to 3 ft. The samples will be surveyed 
(scanned) on site for radiation, vertical samples will be taken until radiation is not 
detected or is at background levels. Soil samples with detectable levels of organic 
vapors, screened using a PID or organic vapor analyzer (OVA), will be analyzed for 
VOCs. 

7.15.3 sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened forthe surface level of contamination and contact 
radiation. 

Archival information provides little information on the identity of site contaminants, 
therefore, the first 50% of all surface locations will be analyzed for the full radiological 
and metal analytical suite (Table 7-16). 
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Initiate field sampling of SWMU Aggregate K 

t  
Perform engineering and environmental surveys as described in Section 7.15.2 

i  
10 eoes1he 

YES Flag surface location Defautt II) sample analysiS plan survey inc:ica1B and define grid pattem gridpattem lor sample locations anomalies or -..ot spots" II) accommodateif called for in Sample Plan within the anomalies or ~ spots"
SWMU? 

~ + 
Implement Phase I Fteld Sampling Plan lor AggregalB K 

+ 
Validate AIRDOS model of the site 1hrough surface sampling 

+ 
Collect 4 samples as described in Section 7.15.2 

t 
Perform analyticallaboralDry analysis lor COCs listed in Section 7.15.3 

Perform slatistical and YES 
modeling analysis to support 

Phase II data collection or 
VeA called for in Sampling Plan 

,~ 

10 
Submit recommendation 

for no fur1her action 

,rf 
GeneraIB tec::h memo! wortt plan modifications 

+  
Dothedala  

collected in Phase I  
sampling confirm the presence of  

conlaminants of concern at  
this SWMU or SWMU  

Aggregate?  

Figure 7-38. Decision logic for the sampling and analysis of SWMU Aggregate K. 
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lABLEZ-" 

PHASE I SAllPUNG SUMMARY FOR OU 1121 BWMU AGGREGATE K 
(SWIRl No. 4M01) 

SWMU LOCATION DEPTH A 
1YPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

48-001 1-1 

B-2 

B-3 

B-4 

BoS 

0-1ft 
1-2ft 
2-3ft 
0-11 
1-2 ft 
2-311 
0-1ft 
1-2ft 
2-311 
0-111 
1-2ft 
2-3ft 
0-111 
1-2ft 
2·3ft 
Rinsale 
BIanIIB 
Bolle Blanks 
T~BIanks 
DuplicaI8S 
TOTALS 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

1 1 1 1 1 1 
1 1 1 1 1 1 
0 0 0 0 1 0 
1 1 1 1 1 1 

18 18 18 18 19 18 

1 A -gross a, IS.T B - TspecRmetry C - ClspeclrOlCopy
E-VOCs D - metals by ICPES F-SVOCs 
G-PCBs H -~iinsoil I • miscellaneous anaIy1as 
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7.16 SWMU Aggregate L, Phase I 

SWMU Nos. 48-002(a and b) include a fonner container storage area and are Phase 
I characterization areas according to.the process outlined in Chapter 5.0. Both of 
these SWMUs are listed in the HSWA Module VIII (EPA 1990. 0306) (Table 1-1). 
SWMU Nos. 48-002 (aand b) are located onTA-48. north of Pajarito Road. on Mesita 
del Buey (the southem finger of South Mesa) between Mortandad Canyon on the 
north and Two Mile Canyon on the south (Figure 7-39). The open circles in Figure 
7-39 show the location of SWMU Nos. 48-002(a and b). 

The storage area (SWMU No. 48-0(2) was located on the south end of building TA· 
48-1. the Radiochemistry Laboratory (Figure 7-39). SWMU No. 48-002(a) was a 
storage area outside of the building. SWMU No. 48'()02(b) was a container storage 
area located at one of the loading dock areas. 

An initial field observation report (Perkins 1986.04-0169) mentioned the presence 
of about 200 rusty flasks in decayed and broken wooden·frame holders at SWMU 
No. 48-oo2(a). A follow-up memorandum (Garvey 1986, 04-(087) confinned the 
presence of these flasks. Each flask was estimated to hold about 2 quarts of high
purity mercury, which was thought to have been recycled at TA-50-1 by a triple 
distillationprocessto remove radionuclides. The flasks were estimatedto havebeen 
there for several years starting between 1976 to 1981 and ending approximately 

. 1989, when the mercury was eventually removed (LANL 1990,0145).The available 
documentation contains no indication of any spills or leaks associated with this 
storage area; however, because the documentation is sparse and unclear, this 
SWMU was not included on the NFA list. As no reported spills or leaks associated 
with the mercury storage area exist. the area might not have been contaminatedwith 
mercury; regardless. sampling will be conducted as described in this SAP. 

SWMU No. 48-002 (b) was a container area located at one of the loading dock areas 
on the south side of building TA-48-1. The 1986 Comprehensive Environmental 
Response Program (CEARP) field survey noted the presence of labeled and 
unlabeled drums at the site. and evidence of spills and leaks (Perkins 1986, 04
0169). ANovember 1988 field survey noted spills atthis area, which were apparently 
from leaky drums. The 1989 Laboratory subcontractor environmental audit noted 
only one long. unlabeled cylinder (LANL 1990. 0145). All materials were removed 
from this area before July 1991. and the site is no longer used for storage. 

In January 1991, five surface and five subsurface soil samples were collected from 
the site of a proposed parking lot immediately east of the security fence on the east 
side of TA-48 (Fresquez 1990. 04'()073; Fresquez 1991.04-0077). The proposed 
parking lot area was suspected of being contaminated by run-off from the container 
storage areas on the south of the building. Gross-beta and -gamma activity in all 
surface and subsurface samples were at background levels. However. gross-alpha 
activity ranged from background to 45 pCUg for surface soil samples and from 
background to 65 pCUg for subsurface samples. Alpha activity was below the DOE 
guideline value of 75 pCi/g for subsurface samples. but surface soil samplesfrom the 
westem and northwestern haH of the proposed parking area exceeded the DOE 
guideline of 25 pCiIg for surface alpha activity (Fresquez 1991. 04-0077). No VOCs 
were detected in any of the samples, and most samples did not contain detectable 
levels of SVOCs. Di-n-butyl-phthalate (an SVOC plasticizer) was detected In two 
samples at 1 ppm (below the EPA action level). The only PCBs detected. mixed 
arochlors at <0.61 ppm. were also below E~A action levels. 

May 1992 7-108 RFI Worlc Plan forOU 1129 



~ .... 
[§SJ Building or slrUctuf8~ 

~ _._._.- Fence  

Edge of pavement  s=:s~ 
C3'... 
0 
c::: .... .... 
~ 

-;..t... 
~ 

~ 
'< .... 
(Q Figure 7-39. Schematic sample location map for SWMU Aggregate L [SWMUs 48-002 (a, b)]. 

--- Pipeline 

• Borehofe location 

Contour Int8fVaJ 10 ft 

o 100 200ft 

IlIldllllll"II'1I1I 

-_._'-'-'-.-
I 
j
;

/.\2)
i 
i 
j 
i 

~ 

~ 

i\.., 
.......  

I  
~. 
. ~ 

).. 

is 
~ 
to.; 

t:;' 

[ 
.." 



Chapter 7 Sampling and Analysis Plans 

7.16.1 Sampling Plan Rationale and Objectives 

The objective of the surface and subsurface characterization for this SWMU is to 
determine the presence of contaminants, and if found, initiate investigations to 
determine whether the contaminants have migrated. The characterization process 
will meet the following sampling objectives: 

•  Collecting geologic data (see Section 7.11) to support trans
port model calaJlations. 

•  Classifying contaminant pathways on the surface and subsur
face. 

•  Detecting and classifying contaminants. 

•  Originating investigations to determine Hlateral and vertical 
migration of contaminants has occurred. 

The conceptual model for SWMU No. 48-002 takes Into account two means of 
contaminant OCaJrrence and transport: 

1) Mercury or other stored contaminants may have been spilled 
in the storage area, and/or storage tanks on paved surfaces 
may have leaked. The contaminants may have been trans
ported from the paved surfaces to exposed soils by surface 
run-off. 

2) Contaminants deposited on soils may have been transported 
bywater and infiltrated intothe soil horizon (unsaturated zone) 
as colloids. 

A decision Logic Diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate Lispresented in Figure 7-40and isdiscussed inthe following text. 

7.16.2 Phase I Field Investigation Activities 

The sampling plan is designed to locate potential contaminants. The field activities 
for this aggregate include the engineering and environmental surveys discussed in 
Section 7.4, and surface sampling (Figure 7-39). DUring the engineering and 
environmental surveys, any stained areas will be identified. 

Four locations will be sampled in the storage area or in areas in which staining is 
detected. Figure 7-39 shows the approximate sampling locations. 

Soils are expected to have a depth of 2 to 3 ft. At each sampling location, samples 
will be collected at the surface, in the 1-ft. interval beneath the surface, and in the 
interval between 1 and 3 ft. below the surface. Surface samples will be taken with a 
Teflon or stainless-steel scoop. Subsurface samples will be taken using a hand 
auger. Observations pertaining to soil horizon changes will be recorded. The 
samples will be surveyed (scanned) on Site for radiation and for organic vapors using 
a PIDorOVA. 
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Initiate field sampling of SWMU Aggregate L 

t  
Perform engineering and environmental surveys as described in Section 7.16.2 

i  
Does1he Rag surface location NO YESDefault to sample analysis plan surwy indcate and define grid pattemgridpaU8m for sample locations anomalies or "hot spots" to accommodateif called for in Sample Plan wi1hin the anomalies or "hot spots"
SWMU? 

,~ + ~ 

Implement Phase I FJeld Sampling Plan for Aggregate L 

t  
Surface Investigation 

Collect 4 samples as described in Section 7.16.2,  
Perform analytical laboratory analysis for COCs Wsled in Section 7.16.3 

Perform statistical and  
modeling analysis to support  

Phasa II data collection or  
VCA called for in Sampling Plan  

,  

+  
Do the data  

collected in Phase I YES 
sampling confirm the presence of  

contaminants of concem at  
1his SWMU or SWMU  

Aggregate?  

+  

NO 
Submit recommendation 

for no fur1her action 

~ 

Generate tech memo! work plan modifications 

Figure 7--40. Decision logic for the sampling and analysis Of SWMU Aggregate L. 
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Sampling and Analysis Plans Chapter 7 

7.16.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened for surface contamination and contact radiation. 
If positive radiological results are obtained from field screening, the samples will be 
analyzed in the laboratory for gross-alpha, -beta. -gamma; gamma spectrometry; 
and alpha spectroscopy. Samples with detectable levels of organics Indicated by the 
PIO or OVA will be analyzed for VOCs and SVOCs. Samples that can be identHied 
as possible container leaks or spills will be analyzed for metals. and samples 
collected from the m8raJry storage area will be analyzed for mercury. Table 7-17 
summarizes sampling requirements for SWMU Aggregate L. 

I ABbEZ-1Z 

PHASE I SAIIPLING SUMMARY FOR 011 1121 SWMU AGGREGATE L 
(SWIIU MoL.-.002 (e .,d bD 

SWIIU LOCATION DEPTH A B 
TYPE OF ANALYSIS REQUIREDl 

C D E F G H I" 

42-002 
(a and b) 

~"'cutV 

8-1 SURFACE 
0-1 It 
1-3 It 

B-2 SURFACE 
0-1 It 
1·3 It 

8-3 SURFACE 
0-1 It 
1·3 It 

B-4 SURFACE 
0-1It 
1-3 It 

15 samples Rinsate 
Blanks 
Bottle Blanks 
Trip Blanks 
DuplicalBS 
TOTALS 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 
0 0 0 0 1 0 0 
1 1 1 1 1 1 1 

15 15 15 15 16 15 15 

I A • gross Co P. Y B • yspeclrOmelry C • a spectroscopy
E.VQCs o - me.1s by ICPES F-SVOCs 
G-PCBs H-~iruojl I • miscellaneous analytts 
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7.17 SWMU Aggregate M, Phase I 

SWMU Aggregate Mcontains SWMU No. 48-003, an inactive septic system located 
north of Pajamo Road. SWMU No. 48-003 is listed in the HSWA Module VIII (EPA 
1990, 0306)(Table 1-1). SWMU No. 48-003 was fonnerly SWMU No. 48-003(a and 
b) In the HSWA Module. The SWMU contains two components. a leach field and 
outfall. Figure 7-41 depicts the location of SWMU No. 48-003. A detailed description 
of the location, site activities, and history of SWMU No. 48-003 within OU 1129 is 
found in Section 3.5 of this Work. Plan. 

7.17.1 sampling Plan RatIOnale and Objectives 

The objective of this Phase I sampling plan is to determine the presence orabsence 
of surface and subsurface contamination at the locations of the SWMU. This 
sampling plan uses a judgmental sampling approach to investigate the septic tank, 
fiberbed, and outfall that compose SWMU No. 48-003. Hcontamination is confirmed 
to be present after the Phase I investigation, a Phase II investigation will be 
conducted to determine the nature and extent of contamination at the site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

•  The waste stream Is not defined because archival information 
indicates that along with sanitary waste, an unknown variety 
and amount of other wastes were deposited into the septic 
system. 

•  Any remaining contaminant plumes may have moved verti
cally along fracture planes that are in contact with the leach 
fields and outfalls because of the transport mechanism pro
vided by liquids associated with the waste stream. 

The surface investigations at Aggregate M are designed primarily to answer the 
following questions: 

1) Does surface and subsurface contamination currently exist In 
Aggregate M? 

2) Are there any near-surface artifacts remaining that represent 
potential contaminant release points? 

3) What Is the potential for surface and subsurface migration of 
contaminants? 

4) What are the current waste stream constituents? 

If contamination is confirmed to be present after the Phase I investigation, a Phase 
II investigation will be conducted to determine the nature and extent of contamination 
at the site. 

Archival information indicates that the contaminants that may be present at SWMU 
No. 48-003 may include organics, inorganics, and radionuclides (see Section 3.5). 
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TA-48 

,,"'1-- Approximate location 
of sanitary sewer line 

B-3 

I.....-j.-- Sep1ic tank 
TA-48-S 

o Surface sample locaIion 

• Borehole location 

o 50 100 150 200 It 
1,\ ! I. I. 1.1. J, I! I. !. 1!1.1. " I ! 1.1 ! J, 1,\ ! 1 

Figure 7-41. Schematic sample location map for SWMU Aggregate M. 
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The septic systemat SWMU No. 48-003 primarily received sanitary waste: however, 
an unknown amount of hazardous chemicals and radionuclides was suspected to 
havebeen discharged to thetank. The septictank and filter bed were removed during 
a 1986 0&0 effort. The former site of the septic tank and a comer of the former fiber 
bed are currently located beneath building TA-48-45 (Figure 7-41). The majority of 
the leach field area lies outside the building. Investigation of the leach field outside 
the building is considered to be indicative of potential contaminants located beneath 
the building. The soil beneath building TA-48-45 will not be investigated. Therefore, 
the Phase I investigation will be limited to the former filter bed outside the east 
perimeter of the building and the outfall discharge area located to the north. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate M is presented in Figure 7-42 and discussed in the following text. 

Thetechnical approachforthe Phase Iassessment of SWMU No. 48-003 will consist 
offourtasks. These tasks includethe engineering surveyand environmental surveys 
discussed in Section 7.4, subsurface sampling of the leach field area, and surface 
sampling of the outfall area (Figure 7-41). 

During the land engineering survey, the former filter bed area and outfall will be 
located, and a 6O-ft-wide by 90-ft-long area encompassing the entire filter bed will 
be located and staked into grid with blocks30ft by 30ft (Figure 7-41). The radiation 
survey will be conducted along the lines of the grid to identify potential radiological 
anomalies. Stationary radiological counts for a duration of one minute will be 
collected in the center of each grid block using a FIDLER and the area will be 
surveyed for the presence of VOCs using an OVA. 

7.17.2 Phase I Field Investigation Activities 

SWMU No. 48-003, Filter Bed • Subsurface Investigation 

The septic tank and associated filter bed were decontaminated and decommis
sioned in 1986. According to engineering drawings, the former filter bed was a 
surface feature measuring 40 ft 7 in. wide by 81 ft 2 in. long. A 60-ft by 90-ft grid will 
be established during the engineering survey to cover the area of the leach field. 
DUring a 1988 site reconnaissance, gamma activity was measured at 14 mRlhr 
approximately 3 ft from the surface nearthe site of the former filter bed. These survey 
results suggest that 0&0 may not have been adequate and that remnant radioactive 
contamination may be present. 

First, six soil boring locations will be selected at anomalous areas identified within 
the grid during the environmental survey. Hno anomalies are present, soil boring 
locations will be selected at random within each of the six grid blocks. One borehole 
will be drilled within the six (30·ft by 30-ft) grid blocks to identify potential contami· 
nation at the leach field. 

Once the area is surveyed and anomalies are identified. six soil borings will be 
installed to depth of 15 ft using a decontaminated continuous 5-ft core barrel. As the 
5-ft sections of core are retrieved from the borehole using a wireline, the soil and/or 
rock will be screened with a scintillation detector and PID. Screening measurements 
will be recorded on the field log. Soil will be sampled from intervals with the greatest 
above-background contamination. If no above-background contamination is de-
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Initiate field sampling of SWMU Aggregate M 

t  
Perform engineering and environmenl8l8lA'V8YS as described in Section 7.17.2 

t  
Default to urnple "ysis plan 10 

Does the 
YES Flag surf_ location 

gridpaltem for urnple locations survey incicUt and define grid pattem 
if called for in Sample Plan anomalies or "hot apots to accommodate 

wilhin" amomalies or "hot spots"
SWMU?, l ~ 

Implement Phase i Field Sampling Plan for AggregaIe M

• t  
,..... Subsl.riace Investigation Surface Outfallirwestigation 

Are anomalous areas of radiation detecf8d? 

10 YES 
Collect 5 samples along Collect samples as de-

na1lJraI ctainage palh scribed in Section 7.17.2 

Collect 1 sample at outfall dscharge point 

Perform analylicallaboratory analysis for COCs listed in Section 7.17.3 

... 
Complete 6 borings at "hot spots" as described  

in Section 7.17.2  

1 

j 

10 Has minimum sampling 10  
deplh called for in Section  

7.17.2 been reached?  

lYES 
Stop sampling 

t  
00 thedala 

collected in Phase IYES 10
sampling confirm the presenoa of  

contaminants of conoam at  
this SWMU or SWMU  

Perform slalislical and 
modeling ..ysis to support Submit recommendation 

Phase II data collection or for no further action 
VeA called for in Sampling Plan 

Aggregate? 

Generate tach memo! work plan modifications 

Figure 7-42. Decision logic for the sampling and analysis of SWMU Aggregate M. 
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tected, the upper 0 to 5 ft of the first core interval and the midpoint of the bottom two 
core intervals (5to 10ft and 10to 15ft) will be sampled. Soil sampleswill be collected 
with a stainless-steel trowel. The purpose of the soli borings is to provide a 
contamination profile, If present, and to help gain geographic control as to the exact 
location of the former.ilter bed. The surface core samples will be used to determine 
the effectiveness of the 1986 0&0 and to ascertain residual contamination. 

The borings will be drilled and sampled at 5-11 intervals, or 2 intervals below which 
above-background measurements are no longer detected. If no contamination is 
present. drilling will stop. Appendix B contains the procedures for decontaminating 
sampling and drilling equipment. and for collecting soil and rock samP'es with a split
barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analysis. The total number of matrix samples for the Phase I investigation at the 
filter bed area is 18 per method. Samples will be analyzed for Level III gross-alpha, 
-beta, -gamma; gamma spectrometry; alpha spectroscopy; VOCs; SVOCs; and 
metals (Table 7-18). 

TABLET·18 

PHASE I SAMPLING SUMMARY FOR OU 1120 SWMU AGGREGATE II 
(SWMU No. 48-003) 

SWMU LOCATION DEPTH 
TYPE OF ANALYSIS REQUIRED1 

A B C D E F G H I 

48-003 B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

6-1 
6-2 
6-3 
s-4 
6-5 

0-5ft 
5-10 ft 
10-15 ft 
0-5ft 
5-10 ft 
10-15 ft 
0-5 ft 
5-10 II 
10-15 ft 
0-5ft 
5-10 II 
10-15 ft 
0-5ft 
5-10 ft 
10-15 ft 
0-5ft 
5-10 ft 
10-15 ft 

Rna. 
Blanks 
Bottle Blanks 
Trip Blanks 
Duplicates 
TOTALS 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
2 2 2 2 1 2 

2 2 2 2 1 2 
0 0 0 0 1 0 
2 2 2 2 1 2 

29 29 29 29 22 29 

1 A • gross a, IS. y B - yspec1rOmelry C -aspecb'oscopy 
E-VOCs D .. metals by ICPES F .. SVOCs 
GooPCBs H -~ in soil I .. miscellaneous analytes 
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SWMU No. 48-003, Outfall· Surface and Subsurface Investigations 

Samples will be collected from the outfall area in which potential contamination  
would most likely concentrate. The former outfall, also designated as SWMU No. 48
003, received effluent from the septic tank and filter bed. Little is known about  
potential contaminants that may have discharged through the outfall; however, the  
septic system is suspected to have received hazardous chemicals and radionu 
clides.  

The outfall discharged to a natural bare rock drainage area on the north-facing slope 
of Mortandad Canyon. Contamination is expected to be minimal in this area because . 
the majority of the effluent volume probably flowed down the slope into the canyon. 
The ob;ective of the outfall area sampling will be to determine the presence of 
potential contaminants along the trace of the outfall to the toe of the slope. 

First, the outfall area will be screened with a scintillation detector to identify 
anomalous areas of above-background radiation. " anomalous areas are detected, 
five surface samples locations will be selected. If anomalous areas are not identified, 
five samples will be selected along the path of the natural drainage channel in which 
remnant contamination is the most likely to accumulate. 

One surface soil orrockcore sample will be collected from the outfall discharge point. 
Two surface soil or rock core salT1)les will be collected from the drainage channel, 
and two samples will be collected at the toe of the slope (Figure 7-41). This area is 
being salT1)led because it is assumed to most likely have residual contamination. 
Samples will either becollected with a stainless-steel trowel far soil, or with a hammer 
and chisel for rock chips. 

The total number of matrix salT1)les for the Phase I investigation at the outfall area 
isfive per method. Sampleswill beanalyzedfor Level III gross-alpha, -beta, -gamma; 
gamma spectrometry; alpha spectroscopy; metals; and SVOCs (Table 7-18). If 
contamination is detected, additional investigation will be necessary. 

7.17.3 Sample Screening and Analysis 

Each sample collected will be screened with scintillation detector for contact 
radiation. All sample packages must be screened for surface contamination and 
contact radiation. Subsection 2.1 of Appendix B contains a discussion of field 
screening procedures. All salT1)les will be analyzed for Level'" gross-alpha, -beta, 
-gamma; gamma spectrometry; alpha spectrometry; SVOCs; and metals listed in 
Table V.8 of the ER Program GenericOAPjP. The soil boring samples collected from 
the leach field will also be analyzed for Level III VOCs. Table 7-18 outlines the total 
number of matrix and OA/QC samples required for this field investigation, the 
corresponding analyses, and sample requirements. 
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7.18 SWMU Aggregate N, Phase I 

SWMU Aggregate Ncontains SWMU No. 48-005, including abandoned radioactive 
waste lines 34, 36, and 38 located north of Pajarito Road. SWMU No. 48-005 was 
listed in the HSWA Module VIII (EPA 1990, 0306)(Table 1-1). Remaining portions of 
these lines. which are locatedwithinthe TA-48 securityfence, vary in lengthfrom 100 
nat line 34, 300 nat Line 36, and 50 nat line 38. Also associated with SWMU No. 
48-005 is an outfall originating from line 37, whiCh was completely removed in 1981. 
Figure 7-43 depicts the location of SWMU No. 48-005. A detailed description of the 
location, site activities. and history of SWMU No. 48-005 within OU 1129 is found in 
Section 3.5 of this Work Plan. 

7.18.1 Sampling Plan Rationale and ObJectlv .. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surlace and subsurlace contamination. This sa~ling plan uses a judgmental 
sampling approach to investigate the waste lines and outfall at SWMU No. 48-005. 
Sampling activities are biased toward areas atwhich residual contamination is most 
likely to be present on the basiS of the following conceptual model for a release at 
this site: 

•  Any remaining COCs are thought to be localized in the prox
imity of the former line trenches. 

•  Previous 0&0 activity may not have cleaned the line traces to 
background. 

•  The waste stream is not defined; therefore, initial sample 
locations will conduct analYSis for a wide range of potential 
COCs. Results from these initial samples will then be utilized 
to structure the Phase II sampling analyte suite. 

The surlace investigation at Aggregate N is designed primarily to answer the 
following questions: 

1) Does surlace and subsurlace contamination currently exist in 
Aggregate N? 

2) Are there any near-surlace artifacts remaining that represent 
potential contaminant release points? 

3) What is the potential for surlace and subsurlace migration of 
contaminants? 

4) What are the current waste stream constituents? 

Archival information indicates that the industrial waste lines, SWMU No. 48-005, 
were used to transport liquid wastes containing radionuclides and chemicals from 
TA-48to a chemical waste treatment plant at TA-45 (Chapter3.0).The remainingline 
segments located inside the security fence were not removed "due to the location of 
the pipes and low levels of contamination- (Elder et al. 1986,0456). Therefore. the 
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Figure 7-43. Schematic sample location map for SWMU Aggreg~te N. 
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Phase I investigation will be limited to sampling the area around the former waste  
lines outside the security fence, former waste lines at the west and south perimeter  
of building TA-48-1. former waste lines to the north of building TA-48-1 within the  
security fence, and the outfall discharge area. If contamination is detected above  
background during Phase I, Phase II will investigate the remaining sections of lines  
34, 36, and 38 located within the security fence at TA-48. The following is a list of  
items that will be considerations during the Phase II investigation:  

•  The security fence is an "institutional control,· which prohibits  
public site access;  

•  The industrial waste lines are situated under a guard station, .  
roads and sidewaks, and various utilities (Cox 1985, 04
0053);  

•  Sampling in and around the west side of T A-48 is hazardous  
to personnel health and safety because ofthe numeroustypes  
and varieties of utilities above and around the abandoned  
waste lines;  

•  The geographic control on the utilities may be insufficient to  
adequately protect personnel from hazards such as electrocu 
tion, and natural gas explosion (Figure 7-43); and  

•  Waste line sections inside the security fence atTA-48 were left  
In place because of the low levels of contamination associated  
with them.  

Characterization of the former waste lines will provide the information necessary to 
evaluate remedial alternatives for the lines remaining within the security fence. 
Because of the number of utilities above the remaining waste line sections, D&D of 
the waste lines will be delayed, If necessary, until (or If) building TA-48-1 is 
decontaminated and decommissioned. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate N is presented in Figure 7-44 and discussed in the following text. 

7.18.2 Phase I Field Investigation ActivitieS 

The technical approach for the Phase Iassessmentof SWMU No. 48-005 will consist 
of four tasks. These tasks include the engineering survey and environmental surveys 
described in Section 7.4; test pitting and subsurface sampling of the abandoned 
industrial waste line areas; and surlace sampling of the outfall area (Figure 7-43). 

During the engineering survey the former industrial waste lines and the outfall, the 
locations of former industrial waste lines 34 and 37, and the endpoint of remaining 
line 38 will be identified and marked with stakes (Figure 7-43). Test pits along the 
trace of lines 34 and 37, and a point at the end of line 38 will also be located and 
staked. The radiation survey will be conducted along the trace of these industrial 
waste lines to identify potential radiological anomalies at the site. Stationary 
radiological counts for a duration of one minute will be collected at random points 
along the trace of these waste lines using a FIDLER. 

RFI Work Plan for OU 1129 7-121  May 1992 



Chapter 7Sampling and Analysis Plans 

Initiate field samp~ng of SWMU Aggregate N 
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Figure 7-44. Decision logic for the sampling and analysis Of SWMU Aggregate N. 
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SWMU No. 48-005. Waste Lines Subsurface Investigation 

Portions of lines 34 and 38 locatedoutside the security fence and allof line 37 located  
inside the security fence of TA-48 were decontaminated and decommissioned for  
radioactivity in 1981 and 1984 . The industrial waste lines were located at depths  
ranging from 7 to 11 ft. Contamination at this SWMU is expected to conSist of low 
level radioactivity and hazardous chemicals.  

Once the area is surveyed and anomalies are identified, six test pits will be excavated 
normal to the trace of the industrial waste lines. First, three test pits will be located 
along the western endof former line 34, two test pits will be located along the northern 
end of former line 37, and one test pit will be located at the southern end of former 
line 38. The test pits will either be located at anomalous areas identified during the 
field surveys, orat the previously selected points shown in Figure 7-43. The purpose 
of the test pits is to detennine the effectiveness of the 1981 and 1984 0&0 activities, 
and to ascertain the presence or absence of residual contamination. The test pits will 
be excavated to the approximate depth of the former waste line (between 7 and 11 
ft) or to a maximum depth of 12 ft with a decontaminated back hoe. Soil from the 
excavated test pits will be screened with a scintillation detector and an OVA. One soil 
sample will be collected from each test pit at anomalous areas identified during the 
radiation and surveys. " no anomalies are identified during the field surveys, 
samples will be collected from the approximate depth of the fonner waste line (i.e., 
the fill/natural soli contact). 

Soil will be placed in the appropriate sample containers using a stainless-steel 
trowel. Collected samples will be screened for radioactivity and submitted to the 
laboratory for analysiS. Samples will be analyzed for Level III VOCs; SVOCs; gross
alpha, -beta, .gamma; gamma spectrometry; alpha spectroscopy; and metals (Table 
7-19). The total number of subsurface soil samples for the Phase I investigation is 
six per method. 
SWMU No. 48-005, Outfall· Surface Investigation 

The outfall originated at line 37 and ran from the north end of TA-48-1 northward to 
the canyon. The nature of the outfall effluent is unknown; however, radioactivity and 
hazardous chemicals are suspected to have been discharged. The discharge 
channel from this outfall was not investigated during the 1981 and 1984 0&0 
activities conducted at TA-48. Therefore, the area in proximity to the outfall as 
identified during the engineering survey will be sampled (Figure 7-43). 

. 
First, the area north of T A-48-1 in the vicinity of former line 37 will be screened with 
a scintillation detector to locate the outfall. The soil and rock in this area will be 
investigated for evidence of drainage channeling. Ten surface soil/rock samples will 
be oollected at radiological anomalies identified during the field survey. " no 
anomalies are identified, channels will be sampled along thetrace of the outfall to the 
toe of the slope as shown in Figure 7-43. Sample locations will be selected on the 
basis of potential for accumulation of residual contamination. The objective of the 
Phase I outfall sampling is to identify the former SWMU location and to ascertain the 
presence of residual contamination along the trace of the outfalls from the mesa top 
to the toe of the slope (Figure 7-43). 

Three surface soil/rock samples will be collected from the immediate outfall dis
charge area, five samples will be collected from the channel, and two samples will 
be collected at the toe of the slope (Figure 7-43). Surface sample locations will be 
selected in the field on the baSis of above-background measurements obtained 
during the radiation survey. " no anomalies are found, sample locations will be 
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located at natural features at which residual contamination would likely accumulate. 
samples will either be collected with a stainless-steel trowel for soil or by collecting 
rock chip samples with a hammer and chisel (see Appendix B for sampling 
procedures). 

The total number of matrix samples for the Phase I investigation is 16 per method. 
Samples will be analyzed for Level III gross-alpha, -beta, -gamma; gamma spec
trometry; alpha spectrometry; metals; and SVOCs (Table 7-19). VOCs will not be 
analyzed because of volatilization that occurs at the rock surface. If monitoring 
instruments detect contamination, additional investigatton will be necessary. 

7.18.3 Sample SC....nlng and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample paCkages must be screened for surface contamination and 
contact radiation. Subsection 2.1 of Appendix B contains a discussion of field 
screening. All samples will be analyzed for Level III SVOCs; metals; gross-alpha, 
beta, -gamma; gamma spectrometry; and alpha spectroscopy. Only the test pit 
samples at the former waste lines will be analyzed for VOCs. 

Table 7-19 outlines the total number of matrix and OAtOC samples required for this 
field investigation, the corresponding analyses, and sample requirements. 

TAlLE7-1. 

PHASE I SAllPUHQ SUMMARY FOR OU 1121 SWIIlI AGGREGATE N 
(SWMU No. 48-005) 

SWIIlI LOCAllON DEPTH A I 
TYPE OF ANALYSIS REQUIIED1 

C D E F G H I 

48-005 P·1 12ft. 
P·2 12 ft. 
P·3 121. 
P-4 12 ft. 
p·s 12ft. 
P~ 121. 
5-1 
5-2 
5-3 
S-4 
5-S 
&45 
5-7 

. s-e 
s-e 
5-10 

Rinsate 
Blanks 
BoUIe Blanks 
Trip Blanks 
Duplicates 

TOTALS 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
x x x x x 
x x x x x 
X X X X X 

1 1 1 1 1 1 
1 1 1 1 1 1 
0 0 0 0 1 0 
1 1 1 1 1 1 

19 19 19 19 10 19 

1 A. gross 0., II. T B • Tspectrometry c • aspectroscoP'f 
E.VOCs D • metals by ICPES F-SVOCs 
G.PCBs H.~insoil I • miscellaneous anaIytes 
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7.18 SWMU Aggregate 0, Phase I 

SWMU Aggregate 0 consists of SWMU Nos. 52-002(a) and 52-003(a), located on 
the north side of Puye Road. SWMU No. 52-o02(a) and SWMU No. 52-003(a) are 
listed in the HSWA Module VIII (EPA 1990, 0306)(Table 1-1). The original SWMU 
numbers were 52-002(b, c, e, f, g. h, i, and j); these have been reoommendedfor NFA 
in Chapter 6. SWMU No. 52-002(a) is an active septic system that has served the 
Ultra-High-Temperature Reactor Experiment (UHTREX) Building, TA-52-1, since 
1965. The septic system is oomposad of septic tank T A-52-3. distribution box TA-52
4. and a tile drain field trench leach system. SWMU No. 52-o03(a) is the former 
location of T A-52-2. the waste treatment facility in which liquid acid wastes from the 
UHTREX reactor facility were neutralized before being piped to TA-50. The waste 
treatment facility was removed in 1989 during the UHTREX 0&0 project. Figure 7
45 depicts the location of the SWMUs. A detailed description of the location, site 
activities, and history of these SWMUs within OU 1129 is found in Section 3.6 of this 
Work Plan. 

7.19.1 Sampling Plan Rationale and Objectives 

The objective of the Phase I sampling of these SWMUs is to determine if subsurface 
soil contamination at the septic system (SWMU No. 52-002[a]) and the former waste 
treatment facility (SWMU No. 52-o03[a]) is present. This sampling plan uses a 
judgmental sal1l>ling approach to investigate the SWMUs in Aggregate O. Sal1l>ling 
activities are biased toward areas in which residual contamination is likely to be 
present on the basis of the following conceptual model for a release at this site: 

•  Previous environmental surveys have shown no radioactivity  
above background. No other environmental surveys have  
been conducted for other COCs.  

•  The content of the waste stream at these sites is not defined.  
Therefore, sal1l>les will be analyzed for a wide range of  
potential COCs, and the results of that analysis will be used to  
structure the analytical suite for Phase II.  

•  If present, contaminant plumes may have moved vertically  
(along fracture planes that are in contact with the leach fields  
and outfalls) along the path the waste stream.  

The surface investigation at Aggregate 0 is designed primarily to answer the 
following questions: 

1) Does surface and subsurface contamination currently exist in  
Aggregate O?  

2) What is the potential for surface and subsurface migration of  
contaminants?  

3) What are the waste stream constituents? 
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Sampling and Analysis Plans Chapter 7 

Archival infonnation indicates that the fonnerwaste treatment facility received liquid 
radioactive wastes from the UHTREXfacility. This waste stream may have contained 
various solvents and inorganic wastes. The active septic system receives primarily 
sanitary wastes from UHTREX. but solvents, chemicals, and radionuclides may 
have been introduced to the system in the past. In this investigation, sampling of 
subsurface soils and/or tuff beneath the septic tank, the former tile drain field trench, 
and the fonner waste treatment facility location will be conducted. 

Decision logic for Phase I field investigations activities to be conducted at SWMU 
Aggregate 0 is presented in Figure 7-46 and discussed in the following text. 

7.19.2 Phase I Field Investigation Activities 

The Phase I investigation of Aggregate 0 will conSist of three tasks. These tasks 
include the engineering survey and environmental surveys discussed in Section 7.4, 
and subsurface sampling of the active septic system and former waste treatment 
facility (Figure 7-45). 

The engineering survey will locate the former waste treatment facility and the tile 
drain field trench and will verify the locations of the septic tank and distribution box. 
A sampling grid will be surveyed to encompass a T-shaped area conSisting of two 
adjacent rectangular areas; one with dimenSions 60 ft by 60 ft and the other with 
dimensions 300 ft by approximately 60 ft. The sampling grid, which extends to the 
canyon edge, is designed to evaluate the areas potentially affected by SWMU Nos. 
52-002(a) and 52-003(a) (Figure 7-45). Individual grid blocks will be 20ft by 20 ft. The 
radiation survey will be conducted over the grid area. The grid will also be used to 
survey for the presence of VOCs using a PIO. In addition, stationary radiological 
counts for a duration of one minute will be collected in the center of each grid block 
using a FIDLER. 

SWMU No. 52-o02(a), Active Septic System· Subsurface Investigation 

SWMUNo. 52-002(a) consists of a septic tank TA-52-3, a distribution box TA-52-4. 
and a tile drain field trench. The system was installed in 1965 and is currently active. 
According to engineering drawings, overflow from the 2.580-gal. septic tank is 
diverted to a 300-ft-long tile drain trench with a 4-in.-diameter pipe. Radiation 
screening conducted in 1988 at SWMU No. 52-002(a) did not exceed background 
levels. On the basis of these results and because all structures associated with 
SWMU No. 52-002(a) are located in the subsurface, surface samples will not be 
collected as part of this plan unless anomalously high radiation or VOC readings are 
detected during the environmental surveys. 

Eight soil boring locations will be selected as shown in Figure 7-45. The purpose of 
soil borings 8-1 through 8-4 is to assess potential subsurface contamination in the 
tile drain field trench area. Borings 8-5 through 8-7 are placed near the canyon edge 
down the slope from the drain field to assess potential migration of oontaminants 
from the drain field. Soil boring 8-8 is located 5 ft north of the septic tank to assess 
potential leakage from the tank. 8-8 will only be drilled if COCs are disoovered in the 
leach field. Additional boreholes may be installed at anomalous areas identified 
within the grid durirlg the environmental surveys. 

All eight soil borings will be installed to a minirrum depth of 20 ft using a deoontami
nated continuous 5-ft core barrel. As the 5-ft sections of core are retrieved from the 
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Initiate field sampling of SWMU Aggregate 0 

Perform engineering and environmental surveys as described in Section 7.19.2 

Default 10 sample analysis plan 10 
griel pattern for sample locations .....-00( 

if called for in Sample Plan 

Rag surface location 
and define grid pattern 

to accommodate 
anomalies or -"ot spots-

YES 

Implement Phase I F181d Sampling Plan for SWMU Aggregate 0 

10Perform statistical and YES 
modeling analysis to support 

Phasa II data collection or 
VCA called for in Sampfing Plan 

Submit recommendation 
for no further action 

Generate tech memo! work plan mocIifications 

Figure 7-46. Decision logic for the sampling and analysis of SWMU Aggregate O. 

Surface Investigation 

If anomalously high levels of COC's were detecIIad 
during environmental survey. perionn judgemental 

sampling. 

Perfonn analytical laboratory analysis for COCs listed in Section 7.19.3 

10 10 

YES ....------.....- .... YES 

Stop sampling 

Subsurface Investigation 

52-002(.)  
Complete 8 borings 88  
described in Section  

7.19.2 

52-003(.)  
Complete 2 borings 88  
described in Section  

7.19.2 
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borehole using a wireline, the solid and/or rock will be screened for radioactivity with 
a scintillation detector, and for VOCs with a PIO. Screening measurements will be 
recorded onthe field log. If preliminary surveys indicate the presence of VOCs above 
detection limits or above-background radioactivity, samples will be collected from 
points with the highest screening readings. If no above-background contamination 
is detected. the midpoint of each core interval will be sampled. Assuming a total 
depth of 20 ft, soil borings 8-1 through B-7 will be sampled at 4 intervals (i.e., 0 to 
5 ft, 5 to 10 ft. 10 to 15 ft, and 15 to 20 ft). Assuming a total depth of 20 ft, boring B
8 will be sampled at 3 intervals (5 to 10ft, 10to 15ft. and 15to 20ft). If contamination 
is found in the last core interval, the borings will continue until 2 intervals indicate no 
above-background measurements. Appendix B contains the procedures for decon
taminating sampling and drilling equipment. and for collecting soil and rock samples 
with a split-barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analysis. The minimum number of matrix samples of the Phase I investigation at 
the active septic system (based on aminimumdrilling depth of 20ft) is 32 permethod. 
Samples will be analyzed for Level III VOCs; SVOCs; metals; gross-alpha, -beta, 
gamma; gamma spectrometry; and alpha spectroscopy. ' 

SWMU No. 52-oo3{a). Waste Treatment Facility· Subsurface Investigation 

SWMU No. 52-003, the waste treatment facility was decontaminated and decommis
sioned in 1989. According to a Laboratory report on the decommissioning of the 
UHTREX Reactor Facility, surface soils nearthe formerwaste treatment facility were 
excavated below the foundation to solid tuff, the area was then backfilled, graded, 
and revegetated (Salazar and Elder 1991, 04-0268). Based on this information, this 
plan will not address surface sampling. 

Two soil boring locations, B-9 and B-1 0, will be selected as shown in Figure 7-45. The 
purpose of soil borings B-9 and B-1 0 isto assess potential subsurface contamination 
beneath the former waste treatment facility site. A primary concern is the potential 
leakage of liquid waste from two concrete waste holdingtanks that were installed into 
the ground on the north side of the facility. Additional boreholes may be installed at 
anomalous areas identified during the environmental surveys. Soil borings will be 
installed to minimum depth of 20 ft using a decontaminated continuous 5-ft core 
barrel. As the 5-ft sections of core are retrieved from the borehole using a wireline, 
the soli and/or rock will be screened with a SCintillation deteClor and a PIO. Screening 
measurements will be recorded on the field log. Soil will be sampled from intervals 
with the greatest above-background contamination. If no above-background con
tamination is deteCled, the midpoint of each core interval will be sampled. Because 
soil in the area was previously excavated to tuff and backfilled. sample colieClion will 
begin at the soilltuff interface and will continue for two core intervals. 

If contamination is found in the last core interval, the borings will be drilled to a total 
depth of 40 ft. sampling at 5-ft intervals. or until 2 intervals below which above
background measurements are no longer detected. Appendix B contains the 
procedures for decontaminating sampling and drilling eqUipment, and for collecting 
soil and rock samples with a split-barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analysiS. The minimum number of matrix samples for the Phase I investigation 
at the former waste treatment facility (based on a minimum drilling depth of 20 ft) is 
8 per method. Samples will be analyzed for Level III VOCs; SVOCs; gross-alpha, 
beta. -gamma; gamma spectrometry; alpha spectroscopy. and metals (Table 7-20). 
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TABLEZ·ZO 

PHASE I SAMPUNG SUMMARY FOR OU 1129 SWMU AGGREGATE 0 
(SWMU Nos. 52..oo2[a] and 52-G03[a]) 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED1 

B C D E F G H I 

52-002 (a) 8-1 

8-2 

8-3 

B-4 

8-5 

B-6 

B-7 

8-8 

0-5ft 
5-10 ft 

10-15 ft 

1S.20 ft 

0-5ft 

5-10ft 

10-15 ft 

15-20 ft 

0-5ft 

5-10 ft 

10-15 ft 

15-20 ft 

0-5ft 

5-10 ft 

10-15 ft 

1S.20 ft 

0-5ft 

S.10 ft 

10-15 ft 

15-20 ft 

0-5ft 

S.10 ft 

10-15 ft 

15·20 ft 

0-5ft 

S.10 ft 

10-15 ft 

1S.20 ft 

5·10 ft 

10·15ft 

15·20 ft 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
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TABLE 7·20, (concluded) 

SWMU LOCATION DEPTH A 
TYPE OF ANALVSIS REQUIRE01 

B C 0 E F G H I 

52"()03 (a) 8-9 

8-10 

0-5ft 
5-10 ft 
10-15 ft 
15-20 ft 
0-5ft 
5-10 ft 
10-15 ft 
15-20 ft 
Rinsate 
Blanks 
Bottle Blanks 
Trip .Blanks 
Duplicates 
TOTALS 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

2 2 2 2 2 2 

2 2 2 2 2 2 
0 0 0 0 1 0 
2 2 2 2 2 2 

45 45 45 45 46 45 

1 A c grosSCl, p, "( B - ,,(spectrometry C c «spectroscopy 
E-VOCs Dc metals by ICPES FcSVOCs 
G. PCBs H=~insoil I • miscellaneous analytes 

7.19.3 Sample Screening and Analysis 

Each sample collected will be screened with a Geiger-Mueller Meter and scintillation 
detector for contact radiation. All sample packages must be screened for surface 
contamination and contact radiation. All samples will be analyzed for Level '" 
SVOCs; metals; gross-alpha, -beta, -gamma; gamma spectrometry; and alpha 
spectroscopy. 

Table 7-20 outlines the total nurmer of matrix and QNOC samples required for this 
field investigation, the corresponding analyses, and sample requirements. 
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17.20 SWMU Aggregate P, Phase I 

SWMU Aggregate P contains SWMU Nos. 63-001 (a) and 63-001 (b), two active 
septic systems. Both SWMUs are currently located within the boundaries of TA-63. 
Before the establishment of TA-63 in 1989. both of these SWMUs were within the 
boundaries of TA-52. SWMU No. 63-001 (a) was forrnet1y numbered SWMU No. 52
002(f and g) and was listed onthe HSWA Module VIII (LANL 1990, 0306) underthat 
number (Table 1-1). SWMU No. 63-001 (b) was formet1y numbered SWMU No. 52· 
oo2(k) and was listed on the HSWA Module VIII under that designation. Figure 7
47 presents the locations of SWMU Nos. 63-001 (a) and 63-001 (b). A detailed 
description of the site activities and history of SWMUNos. 63-001 (a) and 63-001 (b) 
within OU 1129 is found in Section 3.8 of this Work Plan. 

7.20.1 Sampling Plan Rationale and Objectlv .. 

The objective of this Phase I sampling plan is to determine the presence orabsence 
of subsurface contamination in the vicinity of the SWMUs in Aggregate P. The 
sampling plan uses a judgmental sa"1'ling approach to investigate SWMU No. 63
001 (a), a 1,ooO-ga1. septic tank with associated drain line and seepage pit. and 
SWMUNo. 63-001 (b), a920-gal. septic tankwith associated drain line and seepage 
pit. Sampling activities are biased toward areas in which residual contamination is 
most likely to be present on the basis of the following conceptual model for a release 
at this site: 

•  Previous environmental surveys have shown no radioactive 
anomalies. No other environmental surveys have been con
ducted for other COCs. 

•  The content of the waste stream is not defined. Therefore, 
initial sa"1'le locations will be analyzed for a wide range of 
potential COCs. If positive results are obtained from these 
initial analyses, that information will be used to structure the 
sample analyte suite for Phase ". 

•  Contaminant plumes may have moved vertically along frac
tures that intersect leach fields and outtalls in liquids associ· 
ated with the waste stream. 

The surface investigation at Aggregate P is designed primarily to answer the 
following questions: 

1) Does surface and subsurface contamination currently exist in 
Aggregate P? 

2) What is the potential for surface and subsurface migration of 
contaminants? 

3) What are the waste stream constituents? 

Archival information indicates that the contaminants suspected at SWMU Nos. 63
001 (a) and 63-001 (b) include organic solvents and hazardous chemicals. Radionu
elides are not expected at this site. but analysis will be conducted to determine if 
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Figure 7-47. Schematic sample location map for SWMU Aggregate p. 
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radionuclides are present. Both systems receive only sanitary waste; however, 
solvents and other chemicals may have been discharged into the systems in 
previous years. 

Inthis investigation, subsurface sampling will be conducted in the immediate vicinity 
of the septic tanks and seepage pits. Decision logic forthe Phase I field investigation 
activities to be performed at SWMU Aggregate P is presented in Figure 7-48 and 
discussed in the following text. 

7.20.2 Phase I Field Investigation Activities 

The technical approach for the Phase I investigation at SWMU Nos. 63"()01 (a) and 
63-001 (b) will consist of three tasks.These include the engineering and environmen
tal surveys discussed in Section 7.4, and subsurface sampling in the vicinity of the 
septic tanks and seepage pits (Figure 7-47). 

The engineering survey will locate the septic tanks and seepage pits and the 
perimeters of the septic tanks and seepage pits will be marked with stakes. A 
rectangular grid approximately 20 ft by 35 ft enclosing each system will be located 
for the radiation survey. Stationary radiological counts for a duration of one minute 
will be collected at the center of each septic tank and drain pit using a FIDLER. The 
grid will also be used to locate a survey for the presence of voes using a PID. 

Each septic system in SWMU Nos. 63-001 (a and b) consists of an active septic tank, 
associated drains, and a seepage pit. Both seepage pits are constructed to a depth 
of 50 ft and are 4 ft in diameter. The Phase I investigation will perform subsurface 
sampling to determine if hazardous constituents have been released from the septic 
systems. Surface contamination is not expected because all portions of the systems 
are subsurface, which the environmental survey will. in part, confirm. 

The subsurface investigation of SWMU Nos. 63"()01 (a and b) will consist of eight soil 
borings. These borings will be made using a decontaminated, continuous, 5-ft core 
barrel (Figure 7-47). One soil boring will be placed approximately 5 ft west and 
another 5 ft east of each septic tank for a total of four borings. These boreholes (B
1, B-2, B-5, and 8-6) are indicated in Figure 7-47. The purpose of these boreholes 
is to determine if hazardous constituents may have leaked from the septic tanks. 
These 4 borings will be drilled to a minimum depth of 20 ft. Coring will begin at the 
ground surface and continue through the entire depth of the boring. As the 5-ft 
sections of core are retrieved from the borehole using a wireline, they will be 
screened for radionuclides using a scintillation detector and for VOCs using a PID. 
Sample screening will begin with the second 5-ft interval retrieved because contami· 
nation is not expected above the base of each tank. Samples will be collected from 
the 5-ft core interval in which the highest radiation reading and highest VOC reading 
are found. If the screening for radionuclides is negative or below background, 
samples will not be submitted for radionuclide analyses. If the screening for VOCs 
is negative then the sample will be collected from the midpoint of the 5-ft continuous
core interval. 

To investigate the potential release of contaminants from the seepage pits, one soil 
boring will be placed approximately 5 ft west and 5 ft east of each seepage pit for a 
total of four borings. Because the pits are 50 ft deep. the borings will be drilled to a 
depth of 60 ft. Coring will begin at the ground surface and continue to a depth of 60 
ft. For each 5·ft interval of core, radiation and VOC screening will be implemented 
using the methods discussed previously. Along each 5-ft core interval between the 
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Initiate field sampling of SWMU Aggregate P 

Perform engineering and environmental surveys as described in Section 7.20.2 

10Default 10 sample analysis plan 
grid pattem for sample locations 

if called for in SampJe Plan 

Does the Rag surface location YESsurwyindca18 and define grid pat18m
anomalies or -hot spots" to accommodale

within the anomalies or ~ot spots-
SWMU? 

, I, 
Implement Phase I FJeld Sampling Plan lor Aggrega18 P 

t  
Subsurface Investigation ~ r-

Complete 4 borings adjacent Complete 4 borings aq8C8l'lt 

10 seepage pits as described •10 septic tanks as described 
in Section 7.20.2 in Section 7.20.2, 

+ 
Perform analytical laboratory analysis lor COCs listed in Section 7.20.3 

10 Has minimum depth and 10 
number of samples called 

for in Section 7.20.2 
been reached? 

, YES 

Perform statistical and  
modeling analysis to support  

Phase II data collection or  
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,  
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+  
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co/lectedinPhaselYES 10
sampling confirm the presence of  

contaminants of concern at  
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Aggregate?  

t  
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for no further action 

Genera18 tech memol work plan modifications 

Figure 7-48. Decision logic for the sampling and analysis of SWMU Aggregate P. 
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surface and 60 ft, in which radionuclide or VOC readings are found to be above 
background, samples will be collected. When above background radioactivity is 
found in the interval, a sample will be collected along the 5-ft interval where the 
radionuclide reading is the greatest. A sample will be collected along the 5-ft interval 
where the voe readings are highest. For intervals between 45- and 60- ft samples 
will be taken from the midpoint of the core interval. 

The minimum drill hole depth is 60 ft. H radiation and voe readings have not 
exceeded background levels for two conseQJtive 5-ft intervals at that depth, then 
drilling will cease. Habove-background readings are detecledat the 6O-ft depth, then 
drilling will continue until radiological and VOC measurements are below back
ground for two consecutive intervals, or until the drilling rig is not capable of going 
deeper. 

The total number of matrix samples for the Phase I subsurface investigation is 64, 
assuming the minimum borehole depthsof 20ft for septic tanks and 60 ft for seepage 
pits are adequate. Samples will be analyzed for Level III metals, VOCs. svoes. and 
the miscellaneous analytes nitrate, nitrite, and total organic carbon (TOC) (Table 7
21). 

7.20.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for radiation. All sample 
packages must be screened for surface contamination and contact radiation. 
Samples will be analyzed for Level III gross-alpha,-beta. and -gamma; gamma 
spectrometry; alpha spectroscopy; VOCs: svoes; metals; nitrate: nitrite; and TOe. 

Table 7-21 outlines the total number of matrix and QAJOC sample required for this 
field investigation. the corresponding analyses, and sample requirements. Appendix 
B should be consulted for procedure regarding the use of specified field sampling 
equipment; sample handling, packaging and shipping; equipment decontamination; 
and Levell and Level II field instruments. 
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TABLE 7·21 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE P 

(SWMU No. 63-0015[8]) 

SWMU LOCATION DEPTH A 
TYPE OF ANALYSIS REQUIRED' 

B C D E F G H I 

63-001 Ca) B·1 

B·2 

B-3 

B·4 

5-10 ft 
10·15 ft 

15·20 ft 

5-10 ft 

10-15 ft 

15·20 ft 

0-5ft 

5-10 ft 

10-15 ft 

15·20 ft 

20·25 ft 

25-30 ft 

30-35 ft 

35-40ft 

40-45 ft 

45·50 ft 

0-5ft 

5-10 ft 

10-15 ft 

15·20 ft 

20-25 ft 

25-30 ft 

30-35 ft 

35-40ft 

40-45 ft 

45-50 ft 

50-55 f 

55-50 ft 

X X X X X X X 
X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X 
i 

X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 
X X X X X ! X X 

X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
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SWMU LOCATION 

63-001 (a) 

1 A - gross a. P. 'Y 
E -VOCs 
G- PCBs 

May 1992 

B-1 

B-6 

B-7 

B-8 

Chapter 7 

TABLE 7·21. (concluded) 

I TYPE OF ANAL VSIS REQUIRED1 
DEPTH A B 

5-10 ft X X 
10-15ft X X 
15-20 ft X X 
5-10 ft X X 
10-15 ft X X 
15-2Oft X X 
0-5ft X X 
5-10 ft X X 
10-15 ft X X 
15-2Oft X X 
20-25 ft X X 
25-30 ft X X 
30-35 ft X X 
35-40 ft X X 
40-45ft X X 
45-SO ft X X 
so-SSt X X 
55-60 ft X X 
0-5ft X X 
5-10 ft X X 
10-15 ft X X 
15-20 ft X X 
2O-25ft X X 
25-30 ft X X 
30-35ft X X 
35-40ft X X 
40-45ft X X 
45-SO ft X X 
SO-55 f X X 
55-60 ft X X 
Rinsate 

3 3 blanks 
Bottle blanks 3 3 
Trip blanks 3 3 
Duplicates 3 3 
TOTALS 84 84 

B - 'Yspectrometry 
D - metals by ICPES 
H =~ in soil 

C 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

3 

3 
3 
3 
84 

D 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

3 

3 
3 
3 
84 

E F G 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

3 3 

3 3 
3 3 
3 3 
84 84 

C - u spectroscopy 
F - SVOCs 

H 

I- miscellaneous analytes 

I 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

3 
3 
3 
84 
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Annex I Project Management Plan 

1.0 PROJECT MANAGEMENT PLAN 

This annex presents the technical approach, organizational structure, schedule, 
budget, and reporting milestones for implementing the Operable Unit (OU) 1129 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) as set 
forth in this Work Plan. The Project Management Plan (PMP) forthe OU 1129 RFI 
concurs with and is an extension of the Environmental Restoration (ER) Program 
Management Plan found in Annex I of the Installation Work Plan (IWP) (LANL 1991, 
0553). This annex addresses the PMP requirements of the Hazardous and Solid 
Waste Amendments (HSWA) Module (Task II, E, p. 39) of Los Alamos National 
Laboratory's (the Laboratory's) RCRA Part B Permit (NMEID 1989, 0595). 

1.1 Schedule 

The start date for the OU 1129 RFl/corrective measures study (CMS) process was 
set in the IWP Program Management Plan (Annex I, Table 1-3) and the schedule for 
the entire process was detailed in Appendix S of the WP LANL (1991,0553). The 
projected schedule for the corrective action process for OU 1129 is provided in 
Figu re 1-1. Implementation of this schedule is dependent on regulatory review and 
approval of the OU 1129 Work Plan. Any delays in Environmental Protection Agency 
(EPA) approval will require adjustments to Figure 1-1 accordingly. 

Implementation of OU 1129 RFI activities is also contingent upon available funding. 
The RFI schedule was generated on the basis of the following assumptions: 

• Regulatory agenCies review and approve the OU 1129 RFI 
Work Plan and supporting project plans as shown in Figure 
1-1. 

• The Laboratory may initiate certain tasks (e.g., interim correc
tive measures or voluntary corrective actions) before the 
regulatory agencies grant final approval of the Work Plan. 

• An adequate number of support personnel (e.g., emergency 
management techniCians, trained drilling contractors, etc.) are 
available for conducting necessary tasks. 

• Solid waste management units (SWMUs) expected to require 
Phase" investigations will be scheduled earlier in the Phase 
I RFI to allow time for data assessment and subsequent 
investigations. 

• Department of Energy (DOE) budget cuts for OU 1129 for 
fiscal years 1992 and 1993 currently constrain work planned 
for the first two investigation years. 

• Field work, when possible, is not scheduled each year be
tween November 15 and March 15 because of inclement 
weather. 

RFI Worlc Plan forOU 1129 1-1 May 1992 
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Figure 1-1. OU 1129 RFI Schedule. 
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1.2 Cost Estimation 

The schedule presented in Figure 1-1 is based on fixed budgets forthe first two years 
(i.e., 1992 and 1993) of the RFI. The fixed budgets in fiscal years (FYs) 1992 and 
1993 are based on expected DOE-funding levels. DOE-funding requests are set two 
years in advance; thus current budget constraints are assumed not to affect OU 1129 
RFI funding in FY 94. Funding requests for FY 94 and beyond will presumably reflect 
the cost and schedule that most efficiently complete the RFI efforts. Table 1-1 is a 
project costing of the major OU 1129 RFI activities through the CMS and is reflected 
in the summary of the estimated budget (Table ES-2) in the Executive Summary of 
this Work Plan. Table 1-2 presents a summary cost estimate for each SWMU 
aggregate-specific-Phase I sampling plan (Chapter 7.0). The cost estimates reflect 
DOE guidance regarding appropriate contingency assumptions. 

1.3 Reporting 

The Laboratory will present the results of RFI field work in three principal documents: 
quarterly phase reports, technical memorandalwork plan modifications, and the RFI 
report. The purpose of each of these reports is detailed in the following sections . 

. 1.3.1 Quarterly Phase Reports 

As the OU 1129 RFI is implemented, the Laboratory will summarize technical 
progress in quarterly phase reports, as required by the HSWA Module of the 
Laboratory's RCRA Part B operating permit (Task V, C. page 4S). The Laboratory 
will provide detailed technical assessments in technical memorandalwork plan 
modifications. The proposed submittal schedule for the quarterly phase reports for 
OU 1129 can be found in Table ES-I in the Executive Summary at the front of this 
Work Plan. 

1.3.2 Technical MemorandaIWork Plan Modifications 

The Laboratory will submit technical memorandalwork plan modifications for work 
conducted on aggregates of SWMUs oron individual SWMUs. These documents will 
function as interim reports on completed portions ofthe RFI. They will serve as partial 
RFI Phase I reports summarizing the results of initial site characterization activities 
and as partial RFI Phase II work plans describing the follow-up activities being 
planned (including any modifications to field sampling plans suggested by initial 
findings). 

1.3.3 RFI Report 

The RFI report will summarize all field work conducted during its five-year duration. 
As required by the HSWA Module of the Laboratory's RCRA Part B operating permit 
(Task V, 0, page 4S). the Laboratory will submit an RFI report within SO days of 
completion of the RFI. As stated in Section 3.5.3 of the IWP (LANL 1991, 0553), the 
RFI report will describe the procedures. methods. and results of field investigations 
and will include information on type and extent of contamination, sources and 
migration pathways, and actual and potential receptors. The report w~1I also contain 
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TABLE 1·1 

Projected Budget fOr au 1129 Corrective Action Process 

ACIM1Y 
IDMrfD IJ.Ia .. QI IDMrfI2lCAPDQI IJ..DGEI' 

wa:KDAVS OOIST 

1100001 2000 ADS MANAGEMENT 1305146 

BEGIN RFI FIELD PHASES COSTING 123.5 

1310010 160 DETERMINE ACCESS & COORDINATE NEEDS 37120 
1310011 332 ARRANGE SITE ACCESS 38512 
1320019 150 DETERMINE CONTRACTING NEEDS 43200 
1320020 10 DEVELOPMENT OF SUBCONTRACTOR SOW 11520 
1320025 22 IDENTIFICATION OF SUBCONTRACTOR 6336 

1320030 22 SUBCONTRACTOR SELECTION AND AWARD 12672 
1330095 118 DETERMINE DATA MGT & QA TASK NEEDS 78588 
1330100 64 DEVELOP INTERNAL RECORDS MANAGEMENT 60,928 

PROCEDURE 
1330105 53 ESTABLISH RPF INTERFACE 12614 
1330110 64 DEVELOP FIELD DATA MANAGEMENT SYSTEMS 37632 
1330115 30 TEST FIELD DATA MANAGEMENT SYSTEM 34620 
1330120 48 DEVELOP 01.1 DATA MANAGEMENT SOP FOR RFI 5856 
1330125 19 PLAN DATA MANAGEMENT TEST 8018 
1330135 23 CONDUCT PRE·RFI DATA MANAGEMENT TEST 7659 
1330140 22 RESOLVE TEST ISSUES 6600 
1330145 88 DEVELOprrEST DATA VAUDATlON PROCEDURES FOR RFI 21472 
1330150 64 DEVELOP DATA MANAGEMENT QA PLAN FOR RFI 3904 
1330155 132 COORDINATE AND TEST ANALYTICAL SERVICES DATA MGT 16104 
1330200 121 DEVELOP/COORDINATE COSTISCHEDULE METHODS 62194 
1331001 225 IDENTIFY FIELD PLANNING REQUIREMENTS 33750 
1331008 66 IDENTIFY FIELD ANALYSIS & TECHNIQUES 13926 
1331009 60 FIELD IMPLEMENTATION SOP 12660 
1331010 135 LOGISTICS AND PLANNING FOR PHASE I 49410 
1331030 105 DRIUING PLANS REVISE AND CHECK 15750 
1331195 118 DETERMINE DATA ANALYSIS NEEDS 41583.2 
1331200 124 CHOOSEIINSTALLlVALlDATE SOFTWARE 39184 
1331210 58 INCORPORATE RISK ASSESSMENT METHODS FROM 921WP 16170.4 
1332100 44 REVISE HIS PLAN 28776 
1332105 38 TRAIN TO H&S PLAN 35796 
1336001 48S RFI FIELD MOBILIZATION 145800 
1340005 22 DEVELOP DATA MANAGEMENT QA PROCEDURE 4642 
1340010 113 FIELD SURVEY 295834 

1340049 66 RPF INTERFACE 23364 
1340050 90 A·DEVELOP QUARTERLY PHASE REPORT 42768 
1340054 90 B-DEVELOP QUARTERLY PHASE REPORT 42768 

1340055 223 PHASE I REMOTE SENSING & ENGINEERING SURVEY 747050 

1340058 90 C-DEVELOP QUARTERLY PHASE REPORT 42768 
1340062 90 D-DEVELOP QUARTERLY PHASE REPORT 42768 
1340066 90 E-DEVELOP QUARTERLY PHASE REPORT 42768 
1340100 258 IMPLEMENT PHASE I FIELD SAMPLING PLAN 2824584 

1340105 400 IMPLEMENT PHASE II FIELD SAMPLING PLAN 3030400 

1341099 118 DETERMINE SURVEY AND MAPPING NEEDS 17700 
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TABLE 1-1 (concluded) 

Projected Budget for OU 1129 Corrective Action Process 

ACJM1V 
ACJM1VD l1RQCIf /tCfP6IY lESCRPla.I aDGET 

WCR<1lIn oosr 
1341110 63 COORDINATE FIMAD RDBMS INTERFACE 48,3462 

1341120 42 PRODUCE VIDEOS RECORD OF SWMUs 46,452 

1341130 22 COORDINATE NEW FlMAD MAP PRODUCTS 4,642 

1341135 20 OVERLAY MODELING ON NEW MAPS 11,300 

1341140 58 DEVELOP REMOTE SENSING PLAN ON NEW MAPS 51,074.8 

1341145 39 DEVELOP NEW SAP MAPS 62,376.6 

1341150 100 FIELD CHECK NEW FlMAD MAPS 323,600 

1399001 594 SUBCONTRACTOR RFI FIELD LABOR 4,114,101 

1399003 RFI PHASE I SAMPLING COST 1,100,000 

1399005 RFI PHASE II SAMPLING COST 3.000,000 

1399007 PHASE I ANALYTICAL COSTS 2.200,000 
1399009 PHASE II ANALYTICAL COSTS 6,600,000 

1399011 RFI FIELD PHASE COMPUTER HARDWAREISOFTWARE 300,000 
COSTS 

1399013 RFI SAMPLING EQUIPMENT COSTS 100,000 

1399015 RFI FIELD INSTRUMENTATION 500,000 

-.=-----
SUBTOTAL FOR RFI FIELD PHASES 26.566.4n 

BEGIN CMS PLAN TASKS 
1500100 66 INTERNAL DRAFT OF CMS WORK PLAN 127,116 
1500110 25 LANL CMS WORK PLAN COMMENT RESOLUTION 29.350 
1500120 20 DOE REVIEW OF DRAFT CMS WORK PLAN 
1500130 10 PUBLISH DRAFT CMS WORK PLAN 9,360 
1500145 36 EPAlLANL CMS WORK PLAN NEGOTIATION 14.328 
1500150 35 EPA COMMENT RESOLUTION DEV FINAL CMS WORK PLAN 50,246 
1500155 0 EPA APPROVED CMS WORKPLAN (MILESTONE 14JUL97) 

-----_.-
1500999 SUBTOTAL FOR CMS PLAN 239.217 

BEGIN RFI REPORT COSTING 

1400300 538 PREPARE INTERNAL LANL DRAFT OF RFI REPORT 4,378,244 

1400310 35 COMMENT RESOLUTION OF LANL INTRNL DRAFT RFI RPT 243,460 
1400325 28 COMMENT RESOLUTION OF DOE EXTERNAL REVIEW 165,200 

1400330 20 PUBLISH DRAFT RFI REPORT 146,080 

1400345 19 EPAILANL RFI REPORT NEGOTIATION 56,3502 
1400350 20 EPA COMMENT RESOLUTION DEV FINAL RFI REPORT 160.320 

-------
SUBTOTAL FOR RFI REPORT 5,150,n9 

RFI WORK PLAN 868,762 
VOLUNTARV CORRECTIVE ACTIONS 692,970 

1500210 290 CONDUCTCMS 3,n6.241 

1500300 120 INTERNAL DRAFT OF CMS REPORT 932,308 

-------
ESTIMATED TOTALS FOR ACTIVITIES SHOWN 39,531,900 
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adequate information to support delisting of sites that require no further action and 
corrective action decisions. 

1.4 Organization 

The organizational structure for the ER Program is presented in Figure 11-1 in Section 
2.0 of the Laboratory ER Program Quality Program Plan (Annex II of the IWP, (LANL 
1991, 0553]). SeCtion 2.0 of the QPP identifies line authority and personnel 
responsibilities for each position identified in the figure. 

Figure 1-2 is an organizational chart showing responsibilities for implementation of 
the au 1129 RFI field investigation. The following is a discussion of the responsibili
ties associated with the positions identified in Figure 1-2, which are not identified and 
described in the IWP. 

Basic Organization for OU 1129 RFI Operations 

,-
I 

_ _ _ _ _ _ _ Quality Program 

Administration & 
Project Control 

Project Leader 

~ ----- au Field Operations Manager - - - - OU Technical Manager 

L __________ • ____ • 

I ~ __ ~ 

• 
I 

r--------·-------

1 ______ ------._--

r--L~~ 

Technical 
Task 

Manager 

Technical 
Task 

Manager 

Technical 
Task 

Manager 

Figure '-2. Basic Organization for OU 1129 RFI Operations. 
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1.4.1 Field Operations Manager 

lhe Field Operations Manager reports to the Operable Unit Project Leader (OUPL). 
The Field Operations Manager may be a contractor. lhe Field Operations Manager 
will 

• oversee day-to-day field operations of all field teams; 

• ensure the health and safety of all field team members; 

• conductplanningandschedulingforimplementationoftheRFI 
field activities for all field teams; and 

• manage and assign work to field team leaders. 

1.4.2 Technical Manager 

The OU Technical Manager reports to the OU PL and is responsible for managing all 
the individual technical task managers and for coordinating all technical issues 
affecting the RFI process. The Technical Manager may be a contractor. The 
Technical Manager will 

• advise the OUPL on technical matters 

• ensure that all quality assurance (QA). data management. 
data analysis, and modeling tasks are effectively implemented, 
and 

• coordinate with the Field Operations Manager to resolve any 
data collection and management conflicts. 

1.4.3 Field Team Leader 

The Field Team Leader will report to the Field Operations Manager and is is 
responsible for directing the execution of field sampling activities using crews of field 
team members appropriate forthe activity. The Field Team Leader is responsible for 
implementing the sampling and analysis plans (SAPs), the Health and Safety (H&S) 
Project Plan, and the project-specific Quality Assurance Project Plan (QAPjP). Field 
Team Leaders may be contractors. The Field Team Leader will 

• oversee daily field operations for the Field Team including 
planning. scheduling, and implementing RFI field activities for 
the OU 1129 Work Plan; 

• assign a Site Safety Officer (SSO) to ensure compliance with 
the H&S Project Plan; 

• be familiar with emergency response procedures and notifica
tion requirements and their implementation; 

RFI Wor1c Plan for OU 1129 /-9 May 1992 
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• coordinate with field and technical team members, who may 
include sampling personnel, an SSO, Laboratory personnel, 
contractors, and staff members with technical knowledge of 
geology, hydrology, statistics, and other applicable disciplines. 

1.4.4 Technical Task Managers 

The Technical Task Manager reports to the OU Technical Manager and is respon
sible for the technical support tasks associated with the R FI process. These tasks 
include data management, QA, data analysis and validation, modeling, and survey
ing. The task manager may supervise additional technical support. They may be 
contractors. 

1.4.5 Site Safety OHicer 

The SSO reports to the OUPL for administrative control and to HS-5, the Industrial 
Hygiene Group, for operational control and acts as a liaison to the Field Operations 
Manager and the Field Team Leader on health and safety issues. The SSO will have 
the authority and responsibility to halt any field operation because of health or safety 
concerns. Each SSO will assist the Field Team Leader in executing site safety 
procedures. An SSO may be a contractor. 

The SSO will be trained in first aid procedures and in cardiopulmonary resuscitation 
(CPR) and will ensure that first aid supplies are available at the site. The SSO will 
know the location offacilities for emergency medical care, including those for injuries 
that might involve contamination by radioactive materials or hazardous chemicals. 
Specific duties of the SSO will appear in the final Health and Safety Project Plan as 
adopted by the Loboratory's ER Program (see Annex III in this Work Plan). 

1.4.6 Field Team Members 

Field team members report to the field team leaders. Reid team members are 
responsible for conducting the assigned field work in a manner that ensures that the 
data collected is technically valid and legally defensible. Teams are responsible for 
conducting the work detailed in the SAPs and are under the direction of the Field 
Team Leader(s). Reid team members may be contractors. 

May 1992 1-10 RFI Wolk Plan for OU 1129 
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REFERENCES 

NMEID (New Mexico Environmental Improvement Division), November 8, 1989. 
"Hazardous Waste Facility Permit,- Permit No. NM0890010515-1 issued to Los 
Alamos National Laboratory, Los Alamos, New Mexico, effective February 19. 1990. 
Santa Fe, New Mexico. (NMEID 1989, 0595) 

LANL (Los Alamos National Laboratory). November 1991. Mlnstallation Work Plan 
for Environmental Resto ration ,-Revision 1, Los Alamos National Laboratory Report 
LA-UR-91-3310, Los Alamos, New Mexico. (LANL 1991. 0553) 

RFI Worl< Plan for OU 1129 1-11 May 1992 



Introduction 

Environmental 
Setting 

Operable 
Unit 

Description 

Conceptual 
Model 

Technical 
Approach 

Sampling and 
Analysis 

Plans 

ANNEX II 

SWMUs 
Recommended 
for No Further 

Action 

Quality Assurance Project Plan 



Annex II Quality Assurance Project Plan 

SIGNATURE PAGE 
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TITLE: ER Program Manager, Los Alamos National Laboratory 
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TITLE: Quality Program Project Leader, ER Program, Los Alamos National 
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SIGNATURE: _____________ _ DATE: __ _ 
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TITLE: Group Leader, Health and Environmental Chemistry Group (EM-g), Los 
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TITLE: Environmental Engineer, Region VI, Environmental Protection Agency 
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INTRODUCTION 

This Quality Assurance Project Plan (OAPjP) for the Resource Conservation 
Recovery Act (RCRA) Facility Investigation (RFI) Work Plan for Operable Unit (b'lifl1 
1129 was written as a matrix report (Table 11-1) that is based on the Los Alamos 
National Laboratory (the Laboratory) Environmental Restoration (ER) Program 
Generic OAPjP (Appendix T of the Installation Work Plan [IWP] [lANL 1991,0553]). 

The Laboratory ER Program Generic OAPjP describes the format for the individual 
OU OAPjPs. In the Generic OAPjP, Section 1.0 is the Signature Page, which is 
included in the front of this annex. Section 2.0 of the Generic OAPjP is a Table of 
Contents, which was omitted from this annex because the OU 1129 OAPjP is 
presented as a matrix. Section 3.0 of the Generic OAPjP is the Project Description, 
and Subsection 3.1 is the Introduction. This introduction will serve as the equivalent 
of Subsection 3.1 and the matrix (Table 11-1) will begin with Subsection 3.2, Facility 
Description. 

The OU 1129 OAPjP matrix (Table 11-1) appears as a table in which the Generic 
OAPjP criteria are listed in the first column; these criteria correspond to the sections 
of the Generic OAPjP. The second column lists the specific requirements of the 
Generic OAPjP that the OU 1129 OAPjP must meet; the subsection titles and 
numbers in the second column correspond directly with those contained in Generic 
OAPjP. Sections of the Generic OAPjP that do not contain specific requirements are 
not included in the matrix. e.g., 3.4. The third column lists the location of information 
in the IWP and/or the OU 1129 Work Plan that fulfills the requirements in the Generic 
OAPjP. If OU 1129 will be following the requirements in the Generic OAPjP and no 
further information is necessary, the column contains the phrase "Generic O~~ 
accepted." In some cases, a standard operating procedure (SOP) and/or a cia, 
tion note is included. 

May 1992 11-2 RFI Work Plan for OU 112S 
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TABLE 11-1 

OU 1129 QAPjP MATRIX 

Gen.rlc OAPJP Criteria Gen.rlc OAPJP Requlr.m.nt. OU 1129 Incorporation of 
by SubMCtlon Gen.rlc OAPJP 

Raqulr.rnanta 

Pro]act Deecrlptlon 3.2 Facility Description Los Alamos National 
Laboratory (LANL) ER 
Program IWP. Section 3.0. 
and OU 1129 Work Plan, 
Chapter 3.0. 

3.3 ER Program LANL ER Program IWP. 
Section 2.0. 

3.4.1 Project Objectives OU 1129 Work Plan, 
Chapters 1.0 and 5.0. 

3.4.2 Proiect Schedule OU 1129 Work Plan Annex I. 
3.4.3 Project Scope OU 1129 Work Plan, 

Chapters 1.0 and 5.0. 
3.4.4 Background Information OU 1129 Work Plan, 

Chapters 1.0 2.0 and 3.0. 
3.4.5 Data Management OU 1129 Work Plan, Annex 

IV, and LANL ER Program 
IWP Annex IV. 

Project Organization 4.1 Une Authority OU 1129 Work Plan Annex I. 
4.2 Personnel Qualifications, Maintained as Records within 
Trainina. Resumes OU 1129 record system. 
4.3 Organizational Structure LANL-ER-OPP, Section 2.0, 

and OU 1129 Work Plan, 
Annex I. See also Notf/f. 

Quality Assurance 5.1 Level of Quality Control Generic QAPjP accepted. 
ObJectlv.s for 
Measurem.nt Data In 
T.rms of Precision. 
Accuracy. 
R.pr ... ntatlv.n .... 
COmpl.tan .... and 
Comparability 

5.2 Precision, Accur8Cf, and Generic QAPjP accepted. 
Sens~ivitvofAnawses 

5.3 QA Objectives for Precision Generic QAPiP accepted. 
5.4 QA Objectives for Accuracy Generic QAPiP acceDted. 
5.5 Representativeness. Generic QAPjP accepted. 
Completeness, and 
Comparabilny 
5.6 Field Measurements Generic QAPiP acceDted. 
5.7 Data Quality Objectives OU 1129 Work Plan, Chapter 

5.0. 
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TABLE 11·1 (continued) 

OU 1129 QAPjP MATRIX 

Generic QAPJP CrRerle Generic QAPJP Requlrement8 OU 1129lncorporetlon of Generic 
by SUb .. etlon QAPJP Requlrementa 

Sempllng Procedure. 6.0 SamDiina Procedures OU 1129 Work Plan Appendix B. 
6.1 Quality Control Samples Generic OAPjP ac:cepted. Including 

ER Program SOP..Q1.05. See also 
No" 2 

6.2 Sample Preservation DUring Generic OAPjP ac:cepted. Including 
Shipment ER Proaram SOP..Q1.02. 
6.3 Equipment Decontamination Generic OAPjP accepted. Including 

ER Program SOP..Q1.06. 
6.4 Sample Designation Generic OAPjP accepted. Including 

ER Program SOP..Q1.04. 
Semple CU.tody 7.1 Overview Generic OAPjP accepted. Including 

ER Proaram SOP..Q1.04. 
72 Field Documentation Generic OAPjP aa:epted. Including 

ER Program SOP-01.04. 
7.3 Sample Manaaement Facility Generic OAPjP accepted. 
7.4 Laborato~Documentation Generic OAPjP acce~ed. 
7.5 Sample Handling. Generic OAPjP accepted. Including 
Packaaina, and Shippina ER Proaram SOP..Q1.03. 
7.6 Final Evidence File Generic OAPjP ac:cepted. 
Documentation 

C11llbratlon. Procedure. 8.1 Overview Generic OAPjP accepted. 
and Frequency 

82 Field Eauipment Generic OAPiP aa:epted. 
8.3 Laboratorv Eauipment Generic OAPiP accepted. 

Anelytlcal Procedure. 9.1 Overview Generic OAPiP acceDted. 
92 Field Testing and Screening Generic OAPjP aa:epted. Including 

ER Program SOP..Q6.02. 
9.3 Laboratory Methods Generic OAPjP ac:cepted. Sampling 

plans are described in OU 1129 
Work Plan ChaDter 7.0. 

Data Reduction, Validation, 10.1 Data Reduction Generic OAPjP accepted. 
and Reporting 

10.2 Data Validation Generic OAPiP aa:epted. 
10.3 Data ReOOl1ina Generic OAPjP aa:epted. 
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TABLE 11-1 (concluded) 

au 1129 QAPjP MATRIX 

Generic OAPIP ertt .... Generic OAPfP Requirement. OU 1128 Incorporation of 
by SUbuction Generic OAPfP 

RequJ ......... 

Internall ou.llty-controlled 11.1 Field Sampling Quality Generic QAPjP 8ecapted. ~ ... 
ChecU Control Checks 

11.2 Laboratory Analytical Generic QAPjP accepted. 
Activities 

Per10rmu0e end S)'8lem 12.0 Performance and System Generic QAPjP aecapted. 
Audita Aucfits 
Preventive Malnt_nee 13. t Field EQuil)ln8nt Generic QAPjP aecapted. 

13.2 LaboratcIrY t:cIui~ Generic OAPiP aecapted. 
Specltlc Routine 14.1 Precision Generic QAPjP aecapted. 
ProcecIur .. UNCI to 
AaM .. DIIIa PracIaIon, 
Accuracy, 
~ ........ nd 
Complat ...... 

14.2 Al::t:AJrar:y Generic OAPjP 8ecapted. 
14.3 Sample Generic QAPjP aecapted. 
Representativeness See also Not. 3 
14.4 Com~teness Generic QAPjP aecaDted 

Corrective Action 15.1 Overview Generic QAPjP aecapted. 
lnaucting LANL-ER-aP-
01.3Q. 

I 15.2 Field Com!ction Action Generic QAPjP accepted. 
15.3 Laboratory Corrective Generic OAPjP aecapted. 
Action 

Quality A .. urance Report. 16.1 Field Quality Assurance Generic QAPjP aecapted. 
to ... nag ..... nt RePOrts to ManaQement i See also Not • .c 

16.2 Laboratory Quality Generic QAPjP aecapted. 
Assurance Reports to 
Manaaement 
16.3 Internal Management Generic QAPjP aecapted. 
aualitv Assurance RePOrts 

Note 1: Section 4.0 Project Organization and Responsibility 

The organizational structure of the ER Program is presented in Section 
2.0 of the LANL ER Ouality Program Plan (QPP) to the Project Leader 
(PL) level, including quality assurance functions. The OU 1129 Work 
Plan, Annex I. describes the organizational structure from the PL-Ievel 
down and presents an organizational chart to demonstrate line authority. 

Note 2: Section 6.1 Quality Control Samples 

Soil samples for geotechnical analyses will be collected during the OU 1129 
RFI. In contrast to samples submitted for chemical analyses. field quality 
control samples are not routinely associated with geotechnical samples. 
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Quality control for geotechnical sample-analysis results is prescribed in the 
specific laboratory procedure. An additional measure of quality control for 
geotechnical samples is achieved by the collection and submittal to the,. 
laboratory of a larger-than-sufficient volume of sample. A large samp""'" 
volume may provide for reanalysis of an individual sample in the event tho, 
results from the initial aliquot did not meet specific method requirements. 

Note 3: Section 14.3 Sample Representativeness 

The field sampling plans presented in the OU 1129 Work Plan, Chapter 
7.0. were developed to meet the sample representativeness criteria de
scribed in Subsection 14.3 of the Laboratory ER Program Generic QAPjP 
(Appendix T of the IWP [LANL 1991. 0553]). 

Note 4: Section 16.1 Field Quality Assurance Reports to Management 

The OU 1129 Field Teams Leader. or a designee. will provide a monthly 
field progress report to the laboratory ER PL. This report will consist of 
the information identified in Subsection 16.1 of the ER Program Generic 
QAPjP (Appendix T of the IWP [LANL 1991. 0553]). 

May 1992 11-6 RFI Wodc Plan for au 11. 



Annex II Quality Assurance Project Plan 

REFERENCES 

LANL (Los Alamos National Laboratory), November 1991. "Installation Work Plan 
for Environmental Restoration,· Revision 1, Los Alamos National Laboratory Report 
LA-UR-91-3310, Los Alamos, New Mexico. 

RF/ Work Plan for OU 1129 //·7 May 1992 



Introduction 

Environmental 
Selting 

Operable 
Unit 

Description 

Project Management Plan 

ANNEX III 

Conceptual 
Model 

Technical 
Approach 

Sampling and 
Analysis 

Plans 

SWMUs 
Recommended 
for No Further 

Action 

Health and Safety Project Plan 



Annex/II Health and Safety Project Plan 

1.0 INTRODUCTION 

1.1 Purpose 

This Health and Safety (H&S) Project Plan provides the framework within which 
personnel protection will be provided during the implementation of the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Operable Unit 
(OU) 1129. Task specific H&S project plans will be prepared before initiating any 
field task. These plans will spell out the specific measure to be taken for personnel 
protection during implementation of the task. They will also define individual 
responsibilities as described in the operable unit H&S Project Plan. Overall H&S 
policy for the program is provided in Annex III of the Environmental Restoration 
Installation Work Plan (IWP) (LANL 1991. 0553). 

As field investigation progresses. more effective measures for personnel protection 
than presented here may be identified. Deviations from this H&S Project Plan will 
be documented in the task-specific plan along with the reasons for the deviation. As 
changes are required. this plan will be updated. 

Implementation of this plan will provide a safe environment for workers because it 
establishes health and safety procedures and guidelines for activities specified 
under the sampling and analysis plans (SAPs) for OU 1129 presented in Chapter7 .0. 
This H&S Project Plan includes an assessment of hazards. provisions for personnel. 
protection requirements, and emergency response procedures. 

This document is based on the H&S Plan in Annex III of the Installation Work Plan 
(IWP) (LANL 1991, 0553) and the standard operating procedures (SOPs) (LANL 
1991,0411) prepared for the Laboratory; therefore. these documents must accom
pany the field team during all operations of the sampling phase. 

1.2 Organization of the Plan 

This plan addresses all aspects ofthe sampling effort conducted forthe RFI. General 
responsibilities as well as individual roles in the implementation of this H&S Project 
Plan are designated under the OU Field Work Organization in Section 2.0. The 
prerequisites for personnel involved in the OU investigation are outlined in Section 
3.0. Brief descriptions of the scope of the OU 1129 RFI and the required sampling 
tasks are reviewed in Section 4.0. The assessment of hazards associated with the 
sampling tasks and the specific solid waste management units (SWMUs) are 
summarized in Section 5.0. To determine hazards requiring personnel protection, 
air monitoring will be performed during the sampling phase of the investigation. as 
prescribed in Section 6.0. Personnel protection will be accomplished by implement
ing a combination of engineering controls, work practices. and use of personal 
protective equipment (PPE) on a task-specific basis. Personnel protection and 
safety requirements are discussed in Section 7.0. The delineation of work zones as 
well as provisions for site control are recommended in Section 8.0. Decontamination 
procedures for both personnel and equipment are presented in Section 9.0. The 
emergency response plan and requirements for notification and documentation are 
included in Section 10.0. 
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1.3 Basis for the Plan 

In addition to the general guidance within the IWP and the SOPs, this plan is t-
on Laboratory policies, the Laboratory H&S Manual. US Department of Eh""oIl 
(DOE) orders, Occupational Safety and Health Administration (OSHA) regulations, 
National Institute for Occupational Safety and Health (NIOSH) recommendations 
(NIOSH et. at 1985, 0414). American Conference of Govemmental Industrial 
Hygienists (ACGIH) recommendations, US Nuclear Regulatory Commission (NRCl 
regulations, and U.S. Environmental Protection Agency (EPA) guidance. ThesE 
regulations and guidelines have been established for the protection of workers or 
hazardous waste and radiation sites and therefore apply to personnel engaged in thE 
investigation of OU 1129. A listing of requirements goveming this H&S Plan is 
presented in Section 2.0 of the IWP Annex III, H&S Plan. 

2.0 OPERABLE UNIT FIELD WORK ORGANIZATION 

This section describes general responsibilities for health and safety according to thE 
University of Califomia (UC) Environmental Restoration (ER) Program and the 
specific responsibilities of individuals implementing this H&S Plan for the OU 1129 
investigation. Included in this section is a listing of the roles within the field wo~ 
organization. an organizational chart. provisions for health and safety audits. and a 
mechanism for requesting variances from the H&S Plan. 

2.1 General Responsibilities 

The Laboratory Manual. Chapter 1, Environment. Safety. and Health (ES&H) ( 
1990. 0335) provides policy for management and employee safety responsi~s 
and for the safety of contract personnel and visitors. The general safety responsi· 
bilities are summarized in Section 5.0 of the IWP, Annex III. H&S Plan. Specific 
safety responsibilities for personnel involved in this OU investigation are listed in this 
section. 

2.2 Individual Responsibilities 

Certain employees and contractors have specific health and safety responsibilitie~ 
within the line management of the ER Program activities. 

2.2.1 Environmental Management and Health and Safety Division Leaders 

The Environmental Management (EM) Division Leader is responsible for directin, 
the organization units conducting the ER Program, and the Health and Safety (H&S 
Division Leader is responsible for directing the health and safety units under hi 
authority. Both the EM and H&S Division Leaders are responsible for addressinl 
programmatic health and safety concems. They are also responsible for promoti", 
a comprehensive health and safety program that will include special areas such a 
radiation protection. occupational medicine. industrial safety. industrial hygienE 
criticality safety. waste management. and environmental protection and preserve 
tion. 
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2.2.2 Environmental Restoration Program Group Program Manager 

The Environmental Restoration (ER) Program Group (EM-13) Program Manager 
reports to the EM Division Leader. The ER Program Group Program Manager will: 

• ensure that the Laboratory's ER activities are consistent with 
the goals and objectives oft he EM Division Leader. DOE. EPA, 
NMED, and others, as appropriate; 

• ensure compliance with change control procedures; 

• evaluate costs, schedules, and performance; 

• submit monthly and quarterly reports to DOE, EPA, and 
NMED; 

• track deliverables and milestones established by DOE, EPA, 
andNMED; 

• ensure the establishment and implementation of the quality, 
health and safety. records management, and community rela
tions programs; and 

• ensure that policies, guidance, and relevant information are 
communicated to ER personnel by 

- periodically conducting meetings. 

- distributing essential guidance memoranda and let
ters. using a receipt acknowledgment system when 
necessary. 

- ensuring the preparation and controlled distribution 
of administrative procedures, and 

- establishing a standard routing system for routine 
guidance. 

2.2.3 Operable Unit Project Leader 

The Operable Unit Project Leader (OUPL) reports to the ER Program Group 
Program Manager. The OU project leader will: 

• oversee day-to-day operations. including planning. schedul
ing. and reporting technical and related administrative activi
ties; 

• ensure preparation of planning documents and procedures for 
scientific investigations; 

• prepare monthly and quarterly reports; 
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• oversee subcontractors. as necessary; 

• coordinate with technical team leaders; 

• conduct technical reviews of milestones and final reports; 

• interface with the UC OPP Leader (OPPL) to resolve quality 
concerns and to coordinate audits; 

• ensure compliance with the ER Program health and safety, 
community relations, and records management plans; and 

• ensure compliance with the technical and OA requirements of 
the Laboratory's ER Program 

2.2.4 Health and SafetylHeaHh Physics Project Leaders 

The Health and Safety/Health Physics Project Leaders report to the Health and 
Safety Division Leaders. The Health and SafetylHealth Physics Project Leaders will: 

• prepare the ER health and safety program and ensure its 
implementation; 

• review OU-specific health and safety plans prepared by sub
contractor or UC personnel; 

• coordinate with Laboratory personnel to use resources as 
appropriate for the ER health and safety program; 

• ensure that the ER Program complies with applicable environ
mental regulations, DOE orders, Laboratory requirements, 
and applicable state regulations; 

• oversee the maintenance ofthe health and safety data base for 
the ER Program in such areas as worker training and medical 
surveillance; and 

• prepare monthly and quarterly reports. 

2.2.5 Quality Program Project Leader 

The Quality Program Project Leader (OPPL) is responsible for directing anc 
managing the Laboratory's ER quality program. The OPPL operates independent~ 
of the cost and schedule of project management. The OPPL is not aSSigned dutiel 
that preclude full attention to QA responsibilities orthat conflict with the reporting anc 
resolution of OA issues. The QPPL reports to the ER Program Group Progran 
Manager on day-to-day activities and to the EM deputy division leader whel 
necessary to resolve QA issues. The QPPL will: 

May 1992 

• ensure that the adequacy and effectiveness of the ER quality 
program are evaluated by independent organizations, 
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• ensure that UC and its subcontractors implement the ER 
quality program, 

• resolve disputes regarding quality, 

• oversee a OA staff, 

• assist project leaders in the development of OAPjPs, 

• review and approve all ER OA program and project plans and 
implement procedures, 

• ensure that OA audits are conducted, and 

• serve as liaison between the Laboratory's ER OA program and 
EPA's regional OA office. 

2.2.6 Field Team Manager 

The Field Team Manager reports to the Operable Unit Project Leader. The Field 
Team Manger will: 

• oversee day-to-day field operations of all field teams; 

• ensure the health and safety of all field team members; 

• conduct planning and scheduling for implementation of the RFI 
field activities for all field teams; and 

• manage and assign work to Field Team Leaders. 

2.2.7 Field Team Leader 

The Field Team Leader will report to the Field Team Manager. The Field Team 
Leader is responsible for directing the execution of field sampling activities using 
crews of Field Team Members appropriate for the activity. The Field Team Leader 
is responsible for implementing the Sampling and Analysis Plans (SAPs). the Health 
and Safety Plan (H&S Plan), and the project-specific Ouality Assurance Project Plan 
(OAPjP). Field Team Leaders may be contractors. The Field Team Leader will: 

• oversee daily field operations for the Reid Team including 
planning, scheduling, and implementing RFI field activities for 
the OU 1129 Work Plan; 

• assign a Site Safety Officer (SSO) to ensure compliance with 
the H&S Plan; 

• be familiar with emergency response procedures and notifica
tion requirements and their implementation; 

• act as back-up to the SSO in an emergency; and 
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• coordinate with Field and Technical Team Members which 
may include sampling personnel, a Site Safety Officer (SSO) , 
Laboratory personnel. contractors. and staff members with 
technical knowledge of geology, hydrology, statistics. and 
other applicable disciplines. 

2.2.8 Site Safety Officer 

The Site Safety Officer (SSO) reports to the Health and SafetylHealth Physics 
Project Leaders, and acts as a liaison to the Field Team Manager and the Field Team 
Leader on health and safety issues. The SSO will ensure that the ER Program Work 
Plan is implemented during the field operations. Each SSO will direct a Field Team 
Leader in executing site safety procedures. SSOs may be contractors. 

The SSO will be trained in first aid procedures and in cardiopulmonary resuscitation 
(CPR) and will ensure that first aid supplies are available at the site. The SSO will 
know the location of facilities for emergency medical care, including those for injuries 
that might involved contamination by radioactive materials or hazardous chemicals. 
The Site Safety Officer will: 

May 1992 

• perform and document initial inspections for all on-site equip
ment; 

• evaluate the potential hazards at a site; 

• be informed about the results of sample analysis pertaining to 
health and safety as the ER site investigation and remediation 
work progresses; 

• concur with the Field Team Leader(s) about the location of 
exclusion area boundaries; 

• present safety briefing to workers; 

• determine protective clothing requirements for workers; 

• determine personal dosimetry requirements for workers; 

• maintain a current list of telephone numbers for emergency 
situations; 

• have an operating radio transmitter/receiver in case telephone 
service is not available; 

• maintain an up-to-date copy of the H&S Plan for work at the 
site; 

• maintain an up-to-date copy of the emergency plan and 
procedures for the site; 

• establish the safety requirements to be followed by visitors: 

• provide visitors with a safety briefing; 
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• maintain a logbook of workers and visitors within the exclusion 
area at a site; 

• determine whether workers can perform their job safely under 
prevailing weather conditions; 

• take control of an emergency situation; 

• ensure that all personnel have been trained in the appropriate 
safety procedures and have read and Understood this OU H&S 
Plan, and that all requirements are followed during OU activi
ties; 

• conduct daily health and safety briefings for the Field Team 
Leader(s) and Field Team Members; 

• conduct daily health and safety audits of the work activities; 
and 

• have authority and require that field work be terminated if 
unsafe conditions develop or an imminent hazard is perceived. 

2.2.9 Quality Program Liaison 

The Quality Program Liaison reports to the Quality Program Project Leader on day· 
to-day activities. The Quality Program Liaison will ensure that the ER Quality 
Program, the Generic Quality Assurance Project Plan (QAPjP), and the OU·1129 
QAPjP are followed during field operations. Each Quality Program Liaison will act as 
a liaison between the Field Team Leader and the Quality Program Project Leader 
when executing site quality procedures. Quality Program Liaisons may be contrac
tors. 

2.2.10 Field and Technical Team Members 

Field and Technical Team Members report to the Field Team Leaders, Site Safety 
Officers, and Quality Program Liaisons, as applicable. Field Team Members are 
responsible for conducting the assigned work in a manner that ensures that the data 
collected is technically valid and legally defensible. All field teams will have, at a 
minimum, a Site Safety Officer (SSO) and a qualified field sampler. Teams are 
responsible for conducting the work detailed in the Sampling and Analysis Plans 
(SAPs) and are under the direction of the Reid Team Leader(s). Field Team 
members may be contractors. 

Technical Team Members are responsible for providing technical input for their 
discipline throughout the RFIICMS process. During the OU 1129 RFI, they have 
participated in the development ofthe work plan and the sampling and analysis plans 
(SAPs) and will participate in field work, data analysiS, report preparation, work plan 
modifications, and planning of subsequent investigations as necessary. The primary 
disciplines currently represented on the OU 1129 technical team are hydrogeology, 
statistics, geochemistry, and health physics. The composition of the technical team 
may change with time as the technical expertise needed to implement the OU 1129 
RFI changes. 
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2.3 Health and Safety Audits 

Health and safety audits will be performed during activities associated with this 
to ensure compliance with the SOP-02.05, Safety Meetings and Inspections. .ld 

frequency of these audits will vary with the characteristics of the site and the 
equipment used. 

The Site Safety Officer will perform an audit of the work area daily, or as conditions 
change, and will document the audit on the Health and Safety Check List form. The 
Site Safety Officer will coordinate with the Field Team Leader to correct any 
deficiencies. The completed audit form should be retained at the work site and be 
available for inspection by the Laboratory Environmental Management (EM) and 
Health and Safety (HS) divisions or by other inspectors. In addition, OU readiness 
check lists must be completed before starting work. These check lists are included 
in ER Program SOP-02.11, Training and Medical Surveillance. 

The Laboratory EM and HS divisions may also conduct health and safety audits 
separately or concurrently with the internal ER audits to ensure compliance with the 
Laboratory ES&H Manual. 

2.4 Variances from Heahh and Safety Requirements 

Where special conditions exist, a written request for a variance from a specific health 
and safety requirement may be submitted by the Site Safety Officer to the Reid Team 
Leader and the H&S Pl. If the Field Team Leader and the H&S PL agree with the 
request, it will be reviewed by the OU PLora designee. Higher levels of manage!Dt"'
may be consulted as appropriate. The H&S PL will evaluate the condition' .. 
request and, if appropriate, grant in writing a variance specifying the conditions~. 
which the requirements may be modified. The variance will become part of this H&S 
Plan. An example variance log is contained in LANL-ER-SOP-01.04, Sample 
Control and Field Documentation. 

3.0 PERSONNEL PREREQUISITES 

This section describes the prerequisites for all personnel involved in site work for OU 
1129. Further guidance is provided in Sections 10.0,11.0,12.0,and 13.00fthe1WP, 
Annex III. H&S Plan, and in the ER Program SOP-02.11. 

3.1 Training Requirements 

The training requirements for ER Program workers at hazardous sites are estab 
lished in Section 11.0 ofthe IWP. Annex III, H&S Plan, and in the ER Program SOP· 
02.11. The requirements include training in health and safety for hazardous WastE 

sites, respiratory protection, radiation safety, and specialized areas such as CPR 
first aid, and recognition of high explosive (HE) materials and ordnance. 

All site workers must be trained according to Title 29 U.S. Code of Federa 
Regulations (CFR) Part 1910.120 before their initial assignment to any project. AI 
site workers shall receive a minimum of 40 hours of training off-site and a mir' ".
of 3 days of actual field experience directly managed by a trained, expel. 
supervisor. Subcontractor personnel must meet the aforementioned training re 
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quirements. Field team members, including subcontractors, who are limited to 
nonhazardous activities must complete 24 hours of off-site training and 8 hours of 
on-site training. 

The on-site Field Team Leader must receive a minimum of 8 hours of additional 
training on program supervision. Each site worker must receive 8 hours of refresher 
training annually. A copy olthe certificate of training completion shall be maintained 
with the project files. Subcontractors must provide certificates of training for the 
project files for all field team members assigned to the project. Records of training 
shall also be kept at the job site. 

3.2 Employee Medical Surveillance Program 

Field team members who are potentially exposed to hazardous materials during ER 
Program investigations shall participate in a medical surveillance program provided 
by the Laboratory in accordance with 29 CFR Part 1910.120 and DOE Order 5480.8 
(DOE 1987, 0731). According to 29 CFR Part 1910.120, a medical examination is 
required for all employees who are exposed or potentially exposed to substances at 
or greater than the established permissible exposure limits (PEls) for more than 30 
days per year, for all employees who wear a respirator for 30 days or more per year, 
and for members of hazardous materials teams. Such examinations must occur 

• before initial assignment to establish base-line conditions; 

• at least every 12 months; 

• at termination of employment or reassignment to an area 
where the employee would not be covered by an examination 
within the last S months; 

• upon notification that the employee has developed signs or 
symptoms of exposure; and 

• upon the exposure of an unprotected employee a'nd in cases 
where the physician recommends a specific schedule for 
examination (suitability of field team members for conducting 
field sampling activities, including respirator use, shall be 
evaluated and documented by a physician). 

Further details of the medical surveillance program are provided in Section 12.0 of 
the IWP, Annex III, H&S Plan, and in ER Program SOP-02.11. In addition, the 
program must comply with Laboratory Administrative Requirement (AR) 2-1, Occu
pational Medicine Program; AR 3-S, Biological Monitoring for Radioactive Materials; 
AR S-4, Biological Monitoring for Hazardous Materials; and Laboratory Technical 
Bulletin (TB) SOS, Biological Sample Monitoring. 

3.3 Documentation 

The training and medical records of all ER Program workers will be retained per the 
requirements in Section 13.1 of the IWP, Annex III, H&S Plan. Because of their 
confidential nature, the laboratory's Occupational Medicine Group (HS-2) will 
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maintain medical records. The Laboratory Training Office (L TO) within the Humar 
Resources Division (HRD) will maintain training records. In addition. DOE Ordel 
5484.1, "Environmental Protection Safety and Heahh Protection Information Rept" 
ing Requirements· (DOE 1990. 0733) and DOE form F 5484.7, "Annual Sumr'*v" 
Exposures Resuhing in Intemal Body Depositions of Radioactive Materials." \\ 
submitted by March 31 for monitored employees. Preparation of these reports wil 
be coordinated with the Laboratory HS-1. the Heahh Physics Operations Group 
Reporting requirements for injuries, exposures. accidents, releases, and unplannec 
occurrences will be addressed in Section 10.0 of this H&S Plan. 

4.0 SCOPE OF WORK 

This section describes the SWMUs within OU 1129 and the tasks to be performec 
during the sampling phase of the RFI. 

4.1 Purpose 

The sampling effort supports the RFI by determining the nature and extent 0 
contamination in the SWMUs within OU 1129. This determination includes thE 
identification of source points and environmental receptors associated with eact 
SWMU. The tasks and activities within the sampling phase are described in thE 
SAPs, Chapter7.0. The H&S Plan will establish procedures for performing activitie! 
in a safe manner. 

4.2 OU Description 

As described in Chapter 2.0, OU 1129 consists of Technical Areas (T As) -4, -;..~,,",,W 
-42. -48. -52. -55. -63, and -66. The SWM Us within OU 1129 are either located insidE 
or outside of current or former T A boundaries. The SWM Us represent a wide rangE 
of locations and potential contaminants that must be considered in the H&S Plan 
Property on which OU 1129 SWMUs are located is owned by DOE. Potential wastE 
materials in these areas include radioactive materials, sanitary wastes. HE, buildinc 
debris, municipal and laboratory wastes, waste oil and fuels, solvents, incinerato 
ash. asphalt-manufacturing products, acids, polychlorinated biphenyls (PCBs). anc 
unknown wastes. Parts of this H&S Plan are generic to the ER Program, bu 
guidance will be provided to address the hazards specific to the potential contami 
nants, localities, and tasks for OU 1129. 

4.2.1 SWMU Sampling Locations 

The sampling locations forthe OU 1129 SWMUs are specified in the SAPs. ChaptE 
7.0. 

4.2.2 Topographical ConSiderations 

'rhe environmental setting for OU 1129 is described in Chapter 2.0. Because som 
of the SWMUs are located near the edges of mesas. in canyons, or on canyc 
shelves. accessibility and logistics will be difficult. These activities will require srp""i 
precautions as outlined in Chapter 7.0 of this H&S Plan. 
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4.2.3 Meteorological Considerations 

The climatology of Los Alamos County is reviewed in Section 2.1.3 of Chapter 2. 
Because of the semiarid, mountain climate in Los Alamos, the field teams must 
prepare for a wide variety of weather conditions during sampling excursions. Field 
team members may experience heat stress, cold stress, and exposure to lightning 
and slippery surfaces. These hazards and the equipment necessary to minimize 
them are addressed in Section 7 of this H&S Plan. 

4.3 Description of Tasks 

Various tasks may be performed to characterize the nature and extent of contami
nation. These tasks can be separated into three categories: 

• Fjeld Surveys may include radiological and nonradioJogical 
surveys to perform preliminary site characterization, and geo
phYSical surveys to assist in locating subsurface structures or 
features that may influence the interpretation of hazardous
waste site characterization. 

• Surface Sampling may include collection of soiVrock and 
sediment samples to characterize on-site contamination. These 
samples will be collected from the first 12 in. of soil from 
locations within the SWMUs such as impoundments, outfall 
points, drainage areas, and sediment traps. 

• Subsurface Sampling may consist of collecting soil and ground
water with the installation of soil borings and monitoring wells; 
sampling beneath drainlines, storm sewers, underground stor
age tanks (USTs). septic tanks, and sumps; and coring and 
trenching. Each task is analyzed for its specific hazards and 
associated protective measures in Sections 5.0, 6.0, and 7.0 
of this H&S Plan. 

5.0 HAZARD ASSESSMENT 

This section presents potential hazards that may be encountered by site workers. 
The tasks and activities scheduled for OU 1129 will be analyzed with respect tothese 
hazards. 

5.1 Types of Hazards 

ThetypesofhazardsthatmaybeencounteredduringworkinOU1129arediscussed 
in the following paragraphs. 

5.1.1 Oxygen Deficiency 

The oxygen content of normal atmospheres is approximately 21 percent by volume. 
Oxygen-deficient atmospheres are defined in 29 CFR Part 1910.120 as atmo-
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spheres in which the percentage of oxygen per volume is less than 19.5 percent. As 
the percentage of oxygen approaches a deficient level, workers exhibit symptomlt 

of oxygen deprivation that include impairment of attention, coordination, " 
judgement as well as an increase in breathing and heart rate. 

Oxygen-deficient atmospheres may result from the displacement of oxygen by 
another gas or from the consumption of oxygen during a chemical reaction. Because 
the sampling activities for OU 1129 will be conducted outdoors, oxygen-deficient 
atmospheres are not expected. However, the field team must be aware of the 
potential for oxygen deficiency in confined spaces or low-lying areas such as natural 
depressions, excavations, or trenches. 

5.1.2 ExplosivitylFlammability 

The following potential sources of explosive or flammable hazards within OU 1129 
are: 

• disturbance of HE, ordnance. shock-sensitive, or friction
sensitive compounds; 

• ignition of explosive or flammable chemicals; 

• ignition of materials due to oxygen enrichment; 

• sudden release of materials under pressure; and 

• chemical reactivity that may result in explosions, fires. or heat. 

These conditions may result in hazards of intense heat, open flame. smoke 
inhalation, flying debris, and the release of toxic chemicals. Field team members 
must be aware of materials specifiC to each SWMU that may contribute to the 
aforementioned conditions. 

Each explosive or flammable gas or vapor has a range of concentrations at whic~ 
it will explode or bum in the presence of an ignition source. The explosive 01 
flammable limit represents this range for each chemical and is therefore a useful 
indicator of explosive or flammable hazards. 

5.1.3 Radiological Hazards 

Radiological constituents emit one or more of the three types of ionizing radiation 
alpha. beta, and gamma. Because ionizing radiation can cause biological harm, thE 
field team members must be aware of any areas in which radiological hazards exist 
The presence of radiological wastes has been documented or is suspected basec 
on historical evidence from several SWMUs in OU 1129 (See Chapter 3). 

The primary pathways by which field team members may be exposed to radiologica 
hazards during sampling are the following: 

• inhalation of contaminated particulates or vapors; 
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• inadvertent ingestion of contaminated materials; 

• dermal absorption of contaminated particulates or vapors 
through wounds and unbroken skin; 

• injection of contaminated particulates into the body through 
puncture wounds; and 

• direct exposure to gamma radiation from contaminated mate
rials. 

Indicators for radiological exposures are exposure rates and concentrations of 
radiation in soil, water, and air. Exposure rates are expressed in rems, millirems 
(mrem), and milliroentgens (mR) per hour and can be used to provide an estimate 
of biological harm. Radiation monitoring is discussed in Section 6.3. 

5.1.4 Toxicological Hazards 

Exposure to toxic chemicals can result in a wide range of adverse effects dependent 
upon the specific toxicological action of the chemical, the concentration. the route(s) 
of exposure, the duration and frequency of exposure, and personal factors. 

Historical evidence from OU 1129 indicates the presence of chemical wastes in 
several of the SWMUs. Types of potential toxicological wastes include radioactive 
waste, sanitary waste, municipal waste,laboratory waste, HE waste, building debris, 
waste oil and fuels, solvents. incinerator ash, asphalt, acids, PCBs. and unknown 
waste products. The primary pathways for chemical exposure include the following: 

• inhalation of toxic gases, vapors, or contaminated particu
lates; 

• inadvertent ingestion of contaminated materials; 

• dermal absorption through contact with vapor, contaminated 
liquids, or contaminated particulates through wounds and 
broken skin; and 

• injection of contaminated liquids or contaminated particulates 
through puncture wounds. 

Information for known contaminants includes Published Exposure Limits (PELs) and 
symptoms of exposure. The published exposure limits consist of the PEls 
established by OSHA in29CFR Part 1910.120, Subpart Z (OSHA 1991, 0610);the 
Recommended Exposure Limits (RELs) set forth by NIOSH in NIOSH Recommen
dations for Occupational Health Standards (1986); and the Threshold Limit Values 
(TLVs) developed by the ACGIH in Threshold Limit Values and Biological Exposure 
Indices for 1990-91. 

TLVs refer to airborne concentrations of substances to which nearly all employees 
may be repeatedly exposed on a daily basis without adverse effects. They are based 
upon the best available information from industrial experience and animal or human 
studies. Because ofthe wide variation in individual susceptibility, a small percentage 
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of workers may experience discomfort from some substances at concentrations 
lower than recommended values. Policy has been to use these TLVs as base 
guidelines for good hygienic practices; however, whenever applicable, strjcf 
guidelines may be used. 

Currently, exposure guidelines to pesticides and other chemical substances are 
regulated by OSHA. These exposures are based on the time-weighted average 
(TWA) concentration for a normaI8-hr. workday and a 40-hr workweek. Several 
chemical substances have short-term exposure limits (STELs) or ceiling values that 
allow a maximum concentration to which workers can be exposed continuously for 
a short time without suffering irritation, chronic or irreversible tissue damage, or 
narcosis of a sufficient degree to result in accidental injury. impair self-rescue, or 
substantially reduce work efficiency. 

The STEL is defined by ACGIH and OSHA as a 1S-min. TWA exposure that should 
not be exceeded within a 2-hr. period during a workday, even ifthe 8-hr . TWA is within 
applicable limits. OSHA requires that the 1S-min. ceiling concentration never be 
exceeded for a particular chemical constituent. This notation appears as the letter 
"C" following the chemical name. 

A "skin" notation may appear under certain chemical-substance listings. This 
notation refers to the potential contribution to the overall exposure by the cutaneous 
route, including mucous membranes and eyes, by either airborne or direct contact. 
Little quantitative data are available describing absorption as a function of the 
concentration to which the skin is exposed. Biological monitoring may be considered 
to determine the relative contribution of dermal exposure to the total dose. 

ACGIH and OSHA have recognized from epidemiological studies, toxicology stu .... 
ies, and to a lesser extent. case histories that certain chemical substances hay . 
potential to be carcinogenic in humans. Because ofthe long latency period fori. ./ 
carcinogens, timely risk management decisions on the results of such information is 
often impoSSible. Two categories of carCinogens are designated on the basis of the 
most current literature and information. These include confirmed human carcino
gens and suspected human carcinogens. These chemical categories are derived 
from either limited epidemiologic studies and clinical reports of single exposure, or 
through test methods in one or more animal species. The worker potentially exposed 
to a known human carcinogen must be properly equipped to ensure virtually no 
contact with the chemical constituents. In the case of a suspected human carcino
gen, worker exposure by all routes must be ca refully controlled by the use of personal 
and respiratory protection, and administrative or engineering controls. 

The symptoms associated with exposure will depend upon the chemical and the 
conditions of exposure. Any adverse physiological reaction should be considered 
extremely serious and reported to the Field Team Leader immediately. 

5.1.5 Corrosive Hazards 

Corrosive materials such as acids and bases can destroy tissues on contact 
Depending on the strength of the corrosive, symptoms can range from skin or eYE 
irritation to severe bums. Corrosives may also damage equipment and protectiVE 
gear. One indicator of the corrosive nature of a material is its pH. Another indicato 
is the strength or concentration of the material. 
Historical evidence indicates the disposal of acids in several of the SWMUs 
personnel must be cognizant of opportunities for exposure to corrosive matenal 
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through generation of vapor/gas clouds. splashing of contaminated liquids, or 
contact with contaminated soils/sludges. 

5.1.6 Biological Hazards 

Field team members are likely to encounter biological hazards in some areas of OU 
1129. Evidence indicates that sanitary waste was discharged through septiC tanks 
and outfalls into OU 1129. Contact with reptiles. animals, and insects such as 
rattlesnakes, rodents, mosquitoes, ticks, spiders, and fleas may be hazardous. 
Infectious agents that can be transmitted as a result of abrasions or punclure wounds 
from objects such as broken glass. scrap metal, and other debris may also be 
hazardous. Field team members must also be aware of hazardous biological agents 
conveyed through unhygienic practices such as failing to sanitize respirators, or 
drinking and eating on site. 

5.1.7 Physical Hazards 

OU 1129 sampling activities may present a number of potential physical hazards 
include the following: 

• general physical exposures 

• noise 

• working in confined spaces 

• working around potentially energized electrical equipment 

• working around heavy equipment and machinery 

• inadequate housekeeping 

• using mechanical and flame cutting equipment 

• materials handling 

• temperature extremes 

• excavations 

• underground hazards 

• traffic 

• compressed gases and systems 

• breaking concrete 

• topography 

• lightning 
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5.1.7.1 General Physical Exposures 

Field team members will handle a variety of chemicals/materials during the prr' 
The primary phYSical exposures will be acids, caustics, and various effluent \\" 
streams that may contain petroleum or solvent sludge. Field team members may b 
exposed to these materials through inhalation, skin absorption, and ingestiol'1 
Physical hazards also include personnel encounters with energized and pressurizet 
equipment, waste materials, and work conditions that may cause slips, trips, falls, C 

cuts. 

5.1.7.2 Noise 

The operation of the vehicles, machinery, and equipment necessary to conduc 
sampling activities can create a noise level exceeding 85 decibels (dB). This noiSI 
level may lead to temporary or pennanent hearing loss. 

5.1.7.3 Working In Confined Spaces 

A confined space is defined as a work location that has limited access/egress c 
unfavorable natural ventilation. Sampling activities may require personnel to ente 
such areas for inspection and sampling. Potential hazards associated with confinet 
spaces include higher-than-nonnal concentrations of chemical contaminants, flam 
mabie atmospheres, possible asphyxiation, and physical exposures. 

5.1.7.4 Working around Potentially Energized Electrical Equipment 

The human body conducts electricity. Contact with an electric circuit combined witl 
simultaneous contact with a grounded object, such as damp concrete, steel, or othe 
metal, will cause the current to flow through the body. Current will also flow througl 
the body if any two body parts come in contact with any two wires that are part of th 
same electrical system. In addition to buming skin, electric current frequentl 
interferes with the nonnal rhythm of the heart and can cause it to stop beating. Th 
heart does not automatically start beating even after the body is removed from tn 
electric current therefore cardiopulmonary CPR must be administered. 

The effects of electric shock on the human body are as follows: 

May 1992 

• 1 milliampere-barely perceptible-no real danger 

• 3 to 9 milliamperes-may cause involuntary muscular reac
tions that could result in bruises. fractures, or even death if the 
reaction causes a collision or fall 

• 9 to 75 milliamperes--may cause involuntary muscular reac
tions, or possible respiratory paralYSis 

• 75 milliamperes to 4 amperes-possible fibrillation (ineffec
tive, erratic pumping of the heart) 
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• 4 amperes or greater-can cause immediate cardiac arrest 
(heart stoppage) 

Shock from high-voltage/current sources can also cause severe external and 
internal burns. A potential ignition source from sparking electrical contacts exists. 

5.1.7.5 Working around Heavy Equipment and Machinery 

"rhe size of the equipment, the driver's limited range of vision, and underfoot and 
overhead hazards can lead to crushing, tripping, falling, cutting, or puncturing. The 
high noise levels created by the equipment can also cause personnel injury. 

5.1.7.6 Inadequate Housekeeping 

Inadequate housekeeping can lead to congestion, disorder, dirt, waste, trash, and 
obstacles and can cause slipping, tripping, and falling, which can result in strains, 
sprains, broken bones, bumped heads, fractured ribs, and fatalities. 

5.1.7.7 Using Mechanical and Flame Cutting Equipment 

Welding and cutting operations can present ignition and airborne contaminant 
sources. Cutting equipment and compressed-gas cylinders present potential 
physical, electrical, and flammable hazards such as welding flash and welding bums. 

5.1.7.8 MaterialsHandling 

Manual material handling can lead to cuts, bruises, splinters, mashed fingers and 
toes, fractures. and a variety of strains and sprains from lifting, handling, and/or 
dropping loads. Wire rope used in rigging and lifting may have broken strands and 
frayed ends, leading to punctures and cuts. Banding wraps used to secure loads 
could snap. leading to crushing, lacerations, and puncture wounds. 

5.1.7.9 Temperature Extremes 

Site activities may take place during either excessively hot or cold weather. Such 
conditions could potentially create heat or cold stress for personnel. The following 
are heat·related problems: 

• HEAT RASH causes irritation and decreases a person's ability 
to tolerate heat. It is aggravated by chafing clothing. 

• HEAT CRAMPS are caused by a chemical electrolyte imbal· 
ance brought on by profuse perspiration combined with inad
equate water intake. This results in muscle spasm and pain in 
the extremities and abdomen. 

• HEAT EXHAUSTION occurs when stress on various organs to 
meet increasing demands to cool the body results in shallow 
breathing pale, cool, moist skin profuse sweating dizziness 
and lassitude. 
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• HEAT STROKE is the most severe form of heat stress. It must 
be treated immediately by cooling the body or death may 
result. Symptoms include red, hot. dry skin no perspiration 
nausea dizziness and confusion strong. rapid pulse and coma. 

The following are cold-related problems: 

• FROSTBITE is characterized by pain. reddening oftissue, loss 
of dexterity, and tingling or lack of sensation in the affected 
extremities . 

• 
• HYPOTHERMIA symptoms include pain and loss of dexterity 

in the extremities severe or uncontrollable shivering inability to 
maintain normal rate of activity and excessive fatigue, drowsi
ness, or euphoria. 

• SEVERE HYPOTHERMIA leads to clouded consciousness, 
low blood pressure, cessation of shivering, dilated pupils, 
unconsciousness, and possibly death. 

5.1.7.10 Excavations 

Excavation will take place at some of the SWMUs. These excavations will provide 
access to spaces for soil and water sampling. The hazards of these operations go 
beyond excavation to include the potential for direct or airbome contact with site 
contaminants. 

Personnel may have to enter an excavation to adequately collect samples. E.. 
vations pose a significant threat to employees if they are not carefully controlled.·'];'n 
improperly dug or shored excavation can collapse, and any excavation presents a 
fall hazard. 

5.1.7.11 Underground Hazards 

Underground hazards are those that occur when subsurface structures are encoun
tered during drilling or excavation. These structures include gas utilities, power lines. 
product lines. concrete vaults, tanks, etc. Encountering these structures creates the 
potential for electrocution, explosion, spilVrelease, or other injuries to the crew. 

5.1.7.12 Traffic 

The possibility of vehicle-related injury or accident is inherent to all aspects of field 
work. Vehicle-related accidents may occur during travel to or from the site as well 
as during on-site activities. The latter will be a major factor given the fairly continuous 
Laboratory activities and the use of heavy equipment during several of the planned 
work tasks. Additionally. work may take place in or near areas where there is heavy 
vehicle traffic. 
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5.1.7.13 Compressed Gases and Systems 

This section covers compressed-gas cylinders and systems such as compressors. 
The following hazards may be present: 

• flying objects such as dust, dirt discharged from a cylinder
valve opening, or a whipping compressor hose; 

• explosion/fire from a leaking system; or 

• a damaged cylinder valve resu Iting in the cylinder becoming a 
missile. 

5.1.7.14 Breaking Concrete 

Accessing sampling areas will sometimes require breaking through a concrete pad. 
During this operation the following hazards may be present: 

• possible increase in airborne concentration of site contami
nants, particularly if the ground below is heavily saturaled 

• dust exposure from concrete saw use 

• flying debris 

• noise 

• vibration of the hands and body of an employee operating a 
jackhammer and 

• increased likelihood of electrical shock to an employee oper
ating a jackhammer. 

5.1.7.15 Topography 

Injuries from slip, trip, and fall hazards in au 1129 may occur around uneven terrain, 
slippery surfaces, embankments. cliffs, excavations, heavy equipment, and areas 
littered with debris. 

5.1.7.16 Ughtning 

Fire is the most common danger associated with lightning, but explosions, falling 
trees, power outages, and momentary blindness caused by a flash are other 
examples. Field personnel hit by lightning will almost certainly be severely injured 
or killed. Lightning is a significant hazard at the Laboratory during the summer 
months. 
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5.2 Task-Specific Hazard Assessment 

Three major sampling tasks will be conducted during this sampling effort. U'" 
each of these tasks are various activities that will be perfonned depending on It.. ... " 
SWMU is being investigated. The details for tlie tasks are described in the SAPs 
Chapter 7 . Potential hazards associated with the tasks are evaluated in the followi", 
text. Protective measures to be employed during the tasks are outlined in Sectior 
7.0 of this H&S Plan. 

5.2.1 Field Surveys 

Field surveys are relatively low-risk activities. Oxygen-deficient and flammablE 
hazards are not anticipated during these surveys, although field team member! 
should be aware of the potential for such hazards in low-lying areas. It is possiblE 
that field team members may encounter radiation and chemical hazards througt 
contact with contaminated surface soilldust or inhalation of dust. Biological hazard! 
may be encountered through poisonous or infectious agents and unhygienic 
practices. Physical hazards include the potential for slips. trips. and falls duri", 
surveying of uneven terrain or at the edges of a mesa. Field team members shoulc 
be aware of the potential for heat and cold stress if they are working outdoors for s 
prolonged time. Survey personnel should also be cognizant of the possibility 01 
lightning strikes. 

.. 
Drilling through asphalt or concrete may be necessary at some sampling locations. 
Potentially contaminated soil will be disturbed and the likelihood of exposure to the 
soil through drilling is greater due to the generation of soil cuttings. Contact with sn:' 
dust and inhalation hazards for dust is possible. The potential for encounterir-', 
and ordnance exists with either technique. Electrical hazards exist in the f<,.".',",1 
overhead and underground utility lines as well as any electrical connectiON 
associated with the drill rig. Potential hazards involved in the drilling procedure 
include noise and pinch points. 

5.2.2 Surface Sampling 

The surface sampling program may consist of soiVrock or sediment sample collec 
tion from the first 12 in. of soil. 

Surface sampling of soiVrock and sediment is typically a low-riSk activity. Oxygel 
deficiency and explosive or flammable vapor/gas hazards will generally not be l 
problem unless the sampling point is in a low-lying area where gases or vapors cal 
accumulate. Radiological and chemical contaminants may be present in the top 1: 
in. of soil or rock. Dennal contact with contaminated soil. sediment. and dust, an 
inhalation of dust are possible. Field team members will exercise caution towar 
biological hazards such as animals and rodents. infectious agents, and infectiou 
waste. Physical hazards such as slips. trips. and falls are site-specific. Workin 
extended hours and/or wearing protective clothing on hot days can lead to hea 
related hazards. Survey personnel should also be aware of the possibility of lightnin 
strikes. 
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5.2.3 Subsurface Sampling 

Subsurface sampling may consist of soil and groundwater sample collection from 
below the 12-in. level including the installation of soil borings and monitoring wells. 

Subsurface sampling activities involving drain line and storm sewers, as well as 
USTs, septic tanks, and trenches may be associated with oxygen-deficient atmo
spheres. All of the operations may result in explosive/flammable conditions due to 
the potential for contamination by solvents, gasoline, and fuels. Drilling and 
excavation activities may enhance volatilization ofthese materials as well as contact 
with HE or ordnance. The potential for the accumulation of explosive/flammable 
gases and vapors will be greatest in excavated areas and trenches. In some cases, 
boreholes will be drilled into the tanks a possible hazard in this operation is the 
release of contents under pressure. 

Because of the history of radionuclide and chemical disposal in the OU 1129 
SWMUs, the potential for radiation and toxic hazards exists. Because some of the 
sampling locations will be chosen on the basis of the results of field surveys, soil, 
sediment, and groundwater samples may contain high concentrations of contami
nants. A related problem is the potential for corrosive hazards that may have resulted 
from disposal of acids in some of the SWMUs. The primary exposure pathways 
involve potential contact with contaminated soil, sediment, dust, or waste inhalation 
of contaminated dust and volatiles arising from disturbing the soil during drilling, 
backhoeing, and excavating and contact with contaminated groundwater through 
splashing or spraying. 

Biological hazards also pose a potential hazard for all ofthe activities underthis task. 
These include contact with animals or insects, infectious agents, and infectious 
waste. 

The use of drill rigs and backhoes presents possible physical hazards because ofthe 
noise. pinch points. and failure of safety systems. OverheadlUnderground utilities 
must be located in advance of such operations. Other electrical hazards may involve 
short circuits within equipment or shock from using electrical gear in wet conditions. 

Field team members must be aware of slip, trip. and fall hazards around cliffs, 
slippery surfaces, uneven terrain, excavations, and trenches. In addition, excavated 
areas and trenches may collapse if they are not property protected. 

6.0 AIR-MONITORING PROGRAM 

In accordance with 29 CFR Part 1910.120, an air-monitoring program will be 
implemented during the sampling activities under this Work Plan. The objectives of 
the air-monitoring program will be to identify and quantify airbome levels of 
hazardous substances to determine the appropriate level of personnel protection, to 
delineate the boundaries of work zones, to ensure that decontamination procedures 
are effective. and to protect public health and safety. In addition to the initial 
monitoring at the site. periodic monitoring is required when 

• work begins in a different portion of the site; 
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• contaminants other than those previously identified are being 
handled; 

• a different type of operation is initiated (Le., monitoring volatile 
materials at a soil boring versus at a drum opening); and 

• working with leaking drums, containers, or areas with obvious 
liquid contamination. 

Instrument readings should be obtained at ground. waist, and head levels as a 
representation of ambient air. Applicable measurements will also be made in 
enclosed spaces and within boreholes, well heads, and drum openings. 

This section provides a brief description of the monitoring equipment that may be 
used to detect various airborne hazards as well as the action level that will be 
observed during work in OU 1129. The subsections are listed in theorderof the most 
immediate hazards. Additional guidance is available in Sections 8.0 and 9.0 of the 
IWP, Annex III, H&S Plan. Operating procedures for the instruments are in the ER 
Program Section 10 SOPs for Combustible Gas Levels, photoionization detectors 
(PIDs), flame-ionization detectors (FIDs), radiation survey meters, and Draeger 
tubes. 

6.1 Oxygen Deficiency 

An oxygen indicator will be used to measu re oxygen levels to detect oxygen-deficient 
conditions in confined spaces. low-lying areas. or in spaces that are not ventilated 
frequently. The action level for oxygen is 19.5 percent. At levels below 19.5 percP-
the area must be evacuated and the area ventilated. In addition. oxyger"'~"' 
atmospheres create an increased potential for fires; therefore, the area will al~ 
evacuated if levels exceed 25 percent. If evacuation is necessary, the area will be 
ventilated and the Site Safety Officer will continue monitoring the oxygen levels. 

6.2 ExplosivitylFlammability 

A combustible gas indicator (CGI) will be used to monitor for explosive or flammable 
atmospheres. The presence of residual flammable/combustible liquids, such as 
gasoline or solvents. is possible at several SWMUs in OU 1129. The potential for 
explosion or fire occurs during drilling ortrenching. Field team members should also 
be cautious in enclosed areas where flammable/combustible gases could collect. 
Because some SWMUs may contain unknown flammable constituents. combustible 
gas monitoring should be performed. The action level for explosive/flammable 
gases is 20 percent ofthe lower explosive limit (LEL). Ifthis action level is exceeded, 
all activities in the area will cease, the work area will be evacuated, and appropriate 
safety measures (such as removal of ignition sources and ventilation of the area) will 
be implemented. The Site Safety Officer will obtain continuous CGI readings. 
Because CGI instruments will not detect the presence of HE or ordnance, appropri
ate trained personnel will need to screen these hazards. 

6.3 Radiological Hazards 

A variety of radiation detectors and other equipment will be used to determi 
extent of radiological hazards. These instruments are discussed in the SAP .'Hele 
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team members should monitor the area before commencing sampling activities. 
Continuous monitoring should be conducted because objects such as drums, tanks. 
and scrap metal provide a certain amount of shielding for the emissions. This 
monitoring program will comply with the requirements of OOE-AL Order 5480.1 A, 
Chapter XI (OOEIAL 1982, 0792). Conditions may change as these objects are 
moved or otherwise disturbed. Resuspension of contaminated soil can also result 
in inhalation hazards. 

An action level for gamma radiation of 1 mRlhr is recommended in the EPA Standard 
Safety Operating Guides (EPA 1988). If 1 mRlhr is encountered, the area will be 
evacuated (or isolated) and the assistance of a radiation health physicist will be 
obtained before work on the site is resumed. 

Radiation exposures will be monitored through the use of thennoluminescent 
dosimeters (TLOs); radiation exposures will be as low as reasonably achievable 
(ALARA) according to DOE policy. 

6.4 Toxicological Hazards 

Because no single instrument can detect all toxic materials. a variety of instruments 
will be used to detennine the presence of potentially toxic airborne constituents. 
While some of these instruments can be calibrated to identify and quantify a 
particular substance, the field team will most likely encounter mixtures of substances 
within the SWM Us. In these cases, the instruments will be used as survey tools and 
the measurements will represent a gross indication of the materials present. As more 
infonnation on SWMU contents becomes available, chemical-specific detectors or 
laboratory analysis can be employed for qualitative and quantitative purposes. 

6.4.1 PIO 

A PIO is a portable, nonspecific vapor/gas detector that uses a source of ultraviolet 
radiation to ionize chemical constituents. The PIO is capable of detecting a variety 
of organic and inorganic chemicals dependent upon the chemical-specific ionization 
potential (IP) of each constituent. 

For most SWMUs, the PIO will be used as a survey tool to indicate total volatile 
organiCSlinorganics in air. The data will be used to indicate possible "hot spots" on 
the site. to monitor operations such as borehole drilling, and to aid in decisions on 
PPE. Because the exact concentrations of each constituent in the mixture will not 
be known, the generic guidelines recommended by EPA for the selection of 
protective equipment under unknown conditions will be used. These guidelines are 
cited in Section 9.1 ofthe IWP, Annex III, H&S Plan. 

In cases where a single constituent has been identified at a SWMU, the PIO may be 
calibrated for that particular chemical and used for quantitative measurements. If 
specific calibration is not possible, the relative response of the compound can be 
used to estimate the concentration. Relative response is the instrument response 
to the chemical of interest compared with the instrument response to the chemical 
used for calibration. The relative response is expressed as a percentage. Other 
options for quantitative instrumentation are described in the following text. The 
action level will be the most protective exposure level for that particular chemical. 
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6.4.2 FlO 

An FlO ionizes organic materials by means of a hydrogen flame. This instrume' 
capable of detecting a wide range of organic constituents, including methane. A... , .. , 
thecaseofthePIO,therelativeresponsefactorforsuspectedcontaminantsis useful 
information to know. An FlO can be used in both the surveyorthe quantitative mode. 

6.4.3 Colorimetric Tubes 

A colorimetric tube is a glass tube that is typically packed with reagent within which 
a chemical gas is impregnated. This chemical reagent is specific for a given chemical 
or group of chemicals. When a specified volume of air is drawn through the tube, the 
airbome contaminant reacts with the reagent to produce a stain. The tubes are 
calibrated such that the length of the stain corresponds to an approximate concen
tration. These tubes may be used in cases where a chemical has been suggested 
by the site history or identified by other means. Colorimetric tubes are especially 
useful for chemicals that are not easily detected by PIO or FlO. such as cyanides or 
carbon monoxide. One type of colorimetric tube is the Draeger tube, which is 
discussed in ER Program SOP-06.20. Draeger Tubes. 

6.4.4 Electrochemical Gas Detectors 

Electrochemical gas sensors detect toxic inorganic gases. One of the more common 
types of electrochemical sensors is the mixed oxide semiconductor (MOS). This 
detector is typically used for inorganic gases that are toxic at relatively Jr':. 
concentrations and cannot be reliably detected by other means. Because c ' 
historical evidence at some of the SWMUs. specific detectors will be usee.".:.., 
hydrogen cyanide. Electrochemical gas monitors will be employed by the sampling 
crew during drilling and excavation activities. They are set to give an audible alarm 
at the PEL for the chemical of interest. 

6.4.5 Real-TIme Aerosol Monitors 

The real-time aerosol monitor is designed to monitor respirable particulates « 1 0 
microns). The instrument detects scattered electromagnetic radiation as airbome 
particles pass through a sensor. The response is converted to concentration units 
of rng/m3. The measurements are useful if there are known concentrations of 
radionuclides. metals. PCBs, or other particulates such as asbestos. Soil samples 
will be analyzed and the results will be used to determine action levels for the 
constituents that are present. 

6.5 Personal Monitoring 

Personal exposure data will supplement the ambient air-monitoring results. Moni
tors will be provided to members whose job functions make them likely to receive the 
highest doses. TLDs will be issued to field team members as a means of monitoring 
the radiation exposure of individual team members. Personal monitoring devices will 
be used as necessary for other materials identified during the course of the sarr , .. " 
efforts. 
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6.6 Air Samplers 

High- and low-volume air samplers are available to measure ambient atmospheres 
and personal breathing zone concentrations of particulates, vapors, and gases. The 
selection of the samplers, collection media, and analyses will depend on those 
materials identified at the site. 

7.0 PERSONNEL PROTECTION AND SAFETY REQUIREMENTS 

This section establishes the protective measures for site workers to be used during 
the OU 1129 investigation. These controls are categorized as engineering-control 
work practices and PPE. 

OSHA regulations state that, wherever feasible, engineering controls and work 
practices shall be instituted to reduce employee exposure below the PEL and 
maintain it there. Engineering controls are mechanical means for reducing the 
hazards to workers; work practices are administrative controls for minimizing field 
team member exposure. If engineering controls and work practices are not 
successful in bringing exposure below permissible limits, PPE must be used. The 
OU 1129 investigation will employ a combination of these controls. 

7.1 Engineering Controls/Work Practices 

7.1.1 Oxygen Deficiency 

Oxygen deficiency is defined as an atmosphere in which the percentage of oxygen 
by volume is less than 19.5 percent. Field team members will not be permitted to 
work in oxygen-deficient atmospheres. The most common means of restoring 
normal oxygen levels is ventilation. Ventilation can be achieved and maintained 
mechanically or naturally. Because of logistics in the field, mechanical devices may 
be difficult to use. Natural ventilation is effective but depends on current wind 
conditions. 

7.1.2 Fire/Explosion Hazards 

Explosive or flammable atmospheres are defined as atmospheres in which the 
concentration of combustible vapors is greater than 20 percent of the LEL. Site 
workers will not be permitted to work in any area where this condition exists. 
Ventilation can be used to reduce the concentrations of explosive/flammable gases 
and will be used at OU 1129 wherever possible. 

An additional means of preventing explosion or fire is to ensure that no ignition 
sources are on site. Intrinsically safe devices and nonsparking tools will be used at 
all times. 

Field team members will be trained to recognize and avoid hazards. Distance and 
shielding can be used to protect field team members if a fire or explosion occurs. 
Some activities, such as a drum opening, can be conducted with remote techniques. 
Shielding for heavy equipment such as backhoes can be provided by explosion
proof cabs. 
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Further guidance for handling flammable materials is available in the Laboratory AR 
6-5, Aammable and Combustible Liquids; and in TBs 601 , Flammable Liquids; 6' 
Flammable Gases; 603. Solvents; and 604. Epoxies. The ER program SOP-10' 
Health and Safety Monitoring of Combustible Gas Levels. will also be follov.·.: . 
Section 9.4 olthe IWP, Annex III. H&S Plan, requires a fire and explosion prevention 
and control program at sites with flammable and reactive materials. 

Air-monitoring equipment will not detect the presence of HE or ordnance. According 
to Section 9.4 of the IWP, Annex III, H&S Plan. all field activities in areas potentially 
contaminated with HE and/or ordnance will be reviewed by UC explosives safety 
personnel. 

7.1.3 Radiation Hazards 

In any ER Program work involving areas of known or potential radioactive contami
nation, the OU PL and the Site Safety Officer must prepare a work request specific 
to the site and submit it to HS-1, for review. The description of this work request 
appears in ER Program SOP-02.01, Personal Protective Equipment. If work is 
approved. HS-1 will issue a special work permit for radioactive work. The OU PL 
must obtain this permit before initiating work on site. 

The primary methods for protecting field team members from radiation hazards are 
time. distance. and shielding. Both radiation survey monitors and personal dosim
eters will be used to track exposures of site workers over time. According to Section 
8.0 ofthe IWP, Annex III. H&S Plan. administrative limits will be used to ensure that 
site workers do not exceed the quarterly or annual limits specified in DOE Orr' 

#""", 

5480.11. Attachment 1 (DOE 1988, 0076). Restrictions will be placed on emplo' 
whose exposures have exceeded the allowable limits. Radiation levels wirl".e 
maintained ALARA. 

The action level for radiation is 1 mRlhr (EPA 1988. 0609). If this level is exceeded, 
field team members must evacuate the area to a distance at which radiation is at 
background level. The assistance of a radiation health physicist will be obtained 
before the site is re-entered. 

Methods for shielding field team members from radiation are not feasible for the OU 
1129 investigations. The most effective means of protecting individuals from 
contamination are preventing contact with contaminated materials and controlling 
contaminated dust. Thorough monitoring and decontamination procedures are key 
components in reducing radiation hazards. 

7.1.4 Chemical Hazards 

Chemical hazards are to be monitored during the performance of duties in contami
nated zones. If concentrations of toxic materials exceed the action limit (which is 
one-half the PEL or TLV). personnel shall be removed from the area until natural or 
mechanical ventilation reduces the levels to background values. 
Airborne dust or particulates pose two problems: nuisance dust for which standards 
have been established at 10 mg/m3, and the adsorption of hazardous substances 
on soil particles. During drilling or other activities that may generate dust, wate~' 
be sprayed in the area to suppress the dust. The effectiveness of dust c\ 

measures will depend on the size of the area to be sprayed and the rate of 
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evaporation of the water. Frequent applications may be required to achieve optimal 
results. 

7.1.5 Corrosive Hazards 

The most effective means of controlling exposure to corrosive hazards is to avoid 
contact with these materials. Although neutralization is an ideal remedy for reducing 
the hazard, the choice of a neutralizing agent will depend on the corrosive sub
stances. Because corrosive materials in OU 1129 are I.ikely to be unknown, 
engineering controls for corrosive materials are very limited. 

7.1.6 Biological Hazards 

7.1.6.1 Animals/Insects 

Site workers may be exposed to a variety of snakes, insects. and rodents. For 
example, rattlesnakes may be encountered in some of the high grasses in areas near 
the mesas. outfalls. and sewage treatment plants. Site workers should avoid high 
grasses as much as possible. If field team members need access to these areas, 
workers will wear snake leggings or cut the grass. 

Insect repellents can be used to avoid bites from some insects; however, field team 
members should be aware that repellents may affect sample analyses. Field team 
members will check for ticks after working in grass and wooded areas. 
Controls for exposure to rodents are limited. Workers should be aware of potential 
habitats for rats and mice. If an individual is bitten by a rodent. the animal should be 
captured. if possible. and both the victim and rodent should be transported to a 
medical facility. 

7.1.6.2 Poisonous Plants 

Field team members should be able to identify poisonous plants, such as poison ivy 
(Toxicodendron radicans). death camas (Zigadenus spp.), water hemlock (Cicuta 
douglasii), and poison hemlock (Conium maculatum). Contact with these plants will 
be avoided and no wild plant will be eaten. If these plants are present at the sampling 
location, they will be cleared in the appropriate fashion. 

Poison Ivy (Toxicodendron radicans) 

Poison ivy contains a toxic oil (urushiol) that causes painful swelling and eruptions 
on the skin with external contact. Sensitivity varies between people. Cases of severe 
contact and reaction should be treated by a physician. 

Poison ivy is usually found in moist habitats such as canyon bottoms. It is recognized 
by its deep green, shiny, trifoliate leaves that have distinct, irregularly sized teeth 
along the margins. The leaf shape may resemble box elder, a common tree in the 
canyon near Los Alamos. The plant bares white or yellowish white berries. 
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Death Camas (Zigadenus spp.) 

Death camas contains a toxic substance. zygadenin, that can cause serious ill' ... '. 
or death when ingested. If poisoning is suspected, medical help should be so", .. ,.1 

immediately. 

Death camas is found in mountainous areas, including the mountains of northern 
New Mexico, in pinon-juniper woodlands or pine forests. It is a small plant, typically 
less than 2 ft in height, and resembles a wild onion in that the long, grass-like leaves 
originate from an underground bulb. When in bloom, its small. lily-like flowers are 
greenish white and typically arranged in branching clusters along a central stalk. The 
most common cause of poisoning is mistaken identification with wild onions. The 
bulbs of the death camas do not have an onion-like odor. 

Water Hemlock (Cicuta douglasli) 

Water hemlock contains a toxic substance. cicutoxin, that affects the central nervous 
system of mammals when ingested. Symptoms of poisoning include vomiting. 
colicky pains, staggering, unconsciousness, and convulsions. Severe cases can be 
fatal and no antidote is known. Immediate medical attention should be sought if this 
plant is ingested. 

Water hemlocks are found in wet ground and along streams. They are tall plants (to 
6 ft) with longitudinal ribs on the stem. The leaves are one- to three-times pinnately 
divided. The leaflets are coarsely toothed, with the lateral veins ending between the 
teeth. The small white flowers are arranged in umbels at the top of the plant (Similar 
to the flower arrangements of carrots, parsley, and dill). 

Polson Hemlock (Conium maculatum) 

Poison hemlock is highly toxic when ingested. As with water hemlock, suspected 
poisoning should receive immediate medical attention. Ingestion of water hemlock 
or poison hemlock is often the result of misidentification with the many edible 
members of the same plant family, including celery, carrots, parsley, dill, cilantro. 
anise, cumin, and fennel. 

Poison hemlock is found in damp ground, near streams, and occasionally, on moist 
slopes. The plants may be as tall as 10ft. with stout. sometimes branching stems. 
The stems are longitudinally ribbed and have purple spots or streaks near the base. 
The leaves have multiple pinnate divisions and appear somewhat similar to celery 
leaves. The small white flowers are arranged in umbels at the top of the plant and 
the ends of the branches. 

7.1.6.3 Infectious Agents 

If the sampling area is littered with debris such as sharp objects, broken glass, anc 
items with jagged edges, field team members will clear it before proceeding witt 
work. Cuts, abraSions. and puncture wounds will be treated immediately by ar 
individual certified in first aid. Medical personnel will be consulted in the case 0 
severe wounds and will determine the necessity for tetanus inoculation. 
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7.1.6.4 Hygienic Practices 

Because the disposal of biological wastes in OU 1129 is suspected, contact with 
potentially contaminated materials will be avoided. Hygienic practices will be 
observed on site at all times. Eating, drinking, smoking, and chewing gumortobacco 
will be prohibited on site. The hands and face must be washed upon leaving a 
contaminated area as well as before drinking, eating, or smoking. These practices 
are consistent with Section 9.4 of the IWP, Annex III, H&S Plan. 

7.1.7 Physical Hazards 

This section outlines the controls necessary to reduce the severity of the physical 
hazards listed in Section 5.1.7 of this H&S Plan. 

7.1.7.1 General Physical Exposures 

Failure of field project management staff and site workers to recognize, evaluate, 
and control site hazards can result in exposure to contaminants by means of skin 
contact or inhalation; bums; blowouts; slips, trips, and falls; and other hazards. A 
goal of zero on-site personnel exposures to physical hazards will be targeted. 

Pinch points are associated with activities using equipment with tuming or moving 
parts such as drill rigs, backhoes, and some hand tools. Machinery and equipment, 
along with their operating procedures, should be reviewed in advance so that pinch 
points can be identified. The potential for pinch points or entanglement is reduced 
by installing guards to shield moving parts. Field team members must ensure that 
the guards are in place before operation. If guards have been broken, wom, or 
removed, the tool or equipment should be tagged and remain out of service until the 
guard has been replaced. The Site Safety Officer will be responsible for maintaining 
a checklist for inspection purposes. OSHA requires most equipment to be inspected 
annually. This inspection is typically conducted by the manufacturer, representative, 
or dealer. Documentation of these inspections must accompany the equipment at 
all times. 

Potential employee physical exposures shall be identified and evaluated for consis
tency with Laboratory and OSHA requirements. Physical exposures shall be 
reduced to an acceptable level through engineering and work-practice controls tothe 
extent feasible. Additionally, personnel shall be properly protected in a manner 
consistent with Laboratory and OSHA requirements conceming PPE. PPE shall be 
provided to effectively eliminate the potential for skin contact and reduce potential 
inhalation to less than the PEL. 

The minimum protection for any person who may come on the job site is as follows: 

• hard hat; 

• safety glasses with side shields or goggles; 

• appropriate work clothing including shirt with sleeves and 
durable pants such as jeans; 
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• gloves whenever materials are being handled: chemical 
resistant gloves whenever there is a potential for contact with 
site contaminants (i.e., residue), and cotton gloves when 
performing manual tasks such as loading/unloading supplies 
or handling/moving equipment and materials; and 

• steel-toed safety shoes either of leather or a chemical-resis
tant material. 

All field team members shall work together to establish and maintain site control 
Field management should prohibit entry to the work area to personnel who lack tht 
minimum acceptable training and medical and safety equipment as specified in tht 
ER Program SOP-02.11. 

Chemical and physical hazards associated with this project shall be eliminated ;u 
much as possible by engineering controls before work activities begin. Thest 
controls shall include, as appropriate, barricading, guarding, posting signs, anc 
verbally waming site personnel. None of the planned operations is inherent~ 
dangerous when performed by trained and experienced personnel working unde 
safe conditions. The work crews shall endeavor to maintain good working conditiOn! 
through organization and recognition of hazards before they result in injury and loss 
Laboratory SOPs provide guidance to employees executing specific operations 
Where possible, all field team members shall recognize, evaluate, and contra 
phYSical hazards. 

7.1.7.2 Noise 

Hearing protection shall be worn in areas where noise levels are suspected or' 
to exceed 85 dBA. Reid management will be responsible for identifying area.,,,,r""" 
high noise levels (continuous or intermittent) and on-site personnel shall wea 
hearing protection devices in these areas as required. Warning signs shall bf 
posted. 

7.1.7.3 Working In Confined Spaces 

All systems to be entered shall be locked outItagged out and electrically andlc 
mechanically de-energized. lines entering and leaving shall be brokenlblanked 011 
and appropriate signs and personnel (safety watCh) shall be posted before any entr 
is made. 

All workers entering confined spaces shall have received training in confined spao 
procedures before entry is made. The space shall be evaluated and cleared by 
designated "qualified person." The "qualified person" shall have had training i 
confined space procedures, supervised field training in the evaluation of confine 
spaces, and experience in conducting confined space evaluations. 

An initial hazard assessment shall be conducted that includes atmospheric testin 
for oxygen deficiency, flammable gas concentration, toxic contaminants, an 
physical hazards. No entry will be made unless the oxygen concentration is betwee 
20 and 22 percent, the flammable gas concentration is less than 10 percent of tt 
LEL, the toxic contaminants concentrations are less than half of the PF' 
physical hazards are controlled by engineering or administrative methods or 
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Communication procedures shall be established and reviewed between persons 
entering the space and the outside standby crew member before entry. A tailgate 
safety meeting with all crew members shall be conducted before entry. Chemical, 
physical, and confined space hazards that require PPE and emergency response 
procedures will be addressed. 

7.1.7.4 Working around Potentially Energized Electrical Equipment 

All electrical tools and equipment used shall be Underwriters Laboratory CULl 
approved for the potential hazards existing at the location the equipment is to be 
used. Electric tools and equipment shall be double insulated. All electrical 
connections shall be made through a ground fault circuit interrupter CGFCI). Fire 
extinguishers shall be kept in sufficient number and locations to allow on-site 
personnel to extinguish all fires. 

Each electrical connection or electric wire shall be treated as live. Electric equ ipment 
and wires will not be touched with wet hands or by a person standing on a wet surface. 
Electric cords will be disconnected from the outlet by grasping the plug, not by pulling 
or jerking the cord. Electric wires, extension cords, light cords, conduits, etc., will be 
located so that they cannot be tripped over, walked on, or otherwise damaged by 
pedestrian or other traffic. Extension cords shall be protected from damage by 
routing them overhead and away from traffic areas. Electric tools and equipment 
shall be kept from fuel sources, especially flammable liquids. 

Drilling, trenching, and sampling activities may involve the potential for electrical 
shocks. The source of this hazard may be from overhead and underground utilities, 
use of portable equipment, and digging or hand auguring into underground utilities. 
Guidance for electrical shock hazards is available in ER Program SOP-04.01 Drilling 
Methods and Drill Site Management. In addition, the following practices will also 
decrease the potential for shock: 

• only qualified and licensed personnel will be permitted to 
operate this equipment; 

• heavy equipment and energized tools will be inspected by a 
competent person before use and will meet all applicable local, 
state, and federal standards; 

• while in use, drill rigs will maintain a 35-ft-minimum distance 
from overhead power lines; and in transit, with the boom 
lowered, the closest approach to a power line will be 16 ft; 

• all areas to be drilled will be cleared through the Laboratory 
utilities manager before drilling activities begin; 

• any cord with the grounding stem removed will be taken out of 
service and repaired or discarded; and 

• GFCls will be used on all portable electrical equipment. 
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7.1.7.5 Working around Heavy Equipment and Machinery 

All heavy equipment shall have a functioning back-up alarm. This alarm mu .. 
capable of producing sound at a frequency and intensity sufficient to overCI... ,,; 
background noise and to be clearly audible to employees wearing hearing protec' 
tion. Heavy equipment in stationary operation should be barricaded at a distancE 
from ground personnel sufficient to avoid swinging cabs, counter weights, anc 
booms. 

The number of passengers shall not exceed the number of functional seat belts 
available. Seat belts shall be used at all times. Personnel shall not ride onfin vehicles 
or equipment in a manner not designated for the conveyance of people. AI 
equipment shall be used in the manner for which it was intended. Drivers shall 
operate the equipment in accordance with the manufacturer's instructions and il'1 
adherence to federal, state. and local regulations. 

Weights for all items lifted shall be calculated before lifting. The boom angle, cable, 
and auxiliary lines will be determined to have a rated load margin of at least 2(J 
percent greater than the weight of any lift. All rigging material used for a particulal 
lift will represent a 50 percent margin of lift capability greater than the weight of thE 
particular load. 

Signaling the operator of a crane shall be accomplished by means of hand signals 
rather than radio. All heavy equipment shall carry at least a 5-lb multipurpose dry
chemical fire extinguisher. 

A hazard associated with drilling is the potential failure of the wire rope. If the.lC~ 
breaks under tension, it may cause severe injuries. The wire rope and its r 
parts will be included in the inspection program. 

7.1.7.6 Housekeeping 

Work areas shall be kept sufficiently clean and orderly so that work activities car 
proceed in an efficient and safe manner that will produce and maintain safety anc 
quality. They shall be adequately lighted. ventilated, protected, and accessible a! 
appropriate for the work being performed. Machinery and equipment shall bE 
arranged and stored to permit safe, efficient work activities and to provide ease ir 
cleaning. Tools and accessories shall be safely stored out of traffic areas. 

Sufficient waste containers and receptacles shall be provided in appropriate loca· 
tions and emptied frequently and regularly. Work areas and floors shall bE 
maintained free of debris, obstructions, foreign materials, or slippery substancel 
such as oil, water, and grease. 

Aisles, traffic areas, and exits shall be maintained free of materials and debris 
Combustible materials shall be stored in approved containers and disposed 0 
properly. Waste rags shall be stored in metal containers. All flammable liquids shai 

be stored in safety cans. Dangerous materials shall be stored outside of the wort 
area. 

Site workers are held accountable for keeping their work areas free of housek' 
hazards. 
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7.1.7.7 Using Mechanical and Flame Cutting Equipment 

Cutting, welding. or similar operations that produce heat. sparks. or open flames 
shall be sufficiently isolated from any potential combustible source. The area 
surrounding the activity shall be inspected to ensure that no combustible materials 
are close by, or if they are close by and they are impractical to remove that they are 
shielded or otherwise protected. 

Oil- and grease-free clothing shall cover the entire body. Flame.-retardanVresistant 
aprons, vests, leggings, capes, and gauntlet gloves shall be worn as appropriate. 
Collars and cuffs of shirts and jackets shall be buttoned and pants cuffs turned up 
inSide. Pockets should be eliminated or have button flaps. Welding helmets shall 
have the proper shade of welding lens. Safety goggles or spectacles with tinted 
lenses shall be worn under the welding helmet. 

Sufficient ventilation shall be provided in the welding or cutting area. Shields shall 
be placed to protect others from welding arc rays. A fire extinguisher shall be 
aSSigned to the welding area. 

7.1.7.8 MaterialsHandling 

Gloves should be worn whenever material is lifted. Two or more workers may be 
required to lift a heavy or bulky item. A firm grip on material being moved and secure 
footing when lifting or handling a load is required. Fingers and toes should be in the 
clear before the item is set down. Material must be transported and stored in a stable 
manner to prevent falls, rolls, or slips. Material should be lifted with the legs and not 
the back. The movement of a long object must be controlled when it is carried 
through congested areas, on stairways, in passageways, or around blind comers. 
Pinchpoints should be avoided. 
Whenever practical, a heavy item should be handled by mechanical or powered 
equipment. Workers should stay clear of material handling equipment and the load 
being transported. 

7.1.7.9 TemperatureExtremes 

High temperatures require personnel to be closely monitored for signs of heat 
exhaustion or heat stroke. Shaded areas and cool water should be provided. 

In the winter, personnel must be protected from the effects of cold temperatures and 
wind, as well as from becoming wet during field operations. 

The field management staff shall evaluate personnel and operations throughout 
each day for impact of exposure to the elements. Special care shall be taken during 
the first days of operation to allow site workers to become acclimated. 

One or more of the following control measures can be used to help control heat
related disorders: 

• Providing adequate liquids to replace lost bodily fluids. Em
ployees must replace water and salt lost from sweating; 
therefore, employees must be encouraged to drink more than 
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the amount required to satisfy thirst. Thirst satisfaction is not 
an accurate indicator of adequate salt and fluid replacement. 
Replacement fluids can be a 0.1 % salt water solution. Com
mercial fluid- and nutrient-replacement beverages are also 
effective. 

• Establishing a work regimen that will provide adequate rest 
periods for cooling down. This may require additional shifts for 
workers. 

• Using cooling devices. such as Vortex tubes or cooling vests. 
that are wom beneath protective garments. 

• Informing all employees of the importance of adequate rest. 
acclimation, and proper diet in the prevention of heat stress. 
All breaks are to be taken in a cool rest area err Fahrenheit 
[F] is best}. 

Procedures for recognizing and avoiding cold stress must be implemented when the 
ambient temperature is less than 40°F. 

If cold-stress symptoms are observed, remove the patient to a warm, dry place and 
replace any wet clothing. If the patient is conscious and alert, gradually give the 
patient warm liquids, but no caffeine. Warm the patient's affected extremities with 
moist, lukewarm compresses; gradually increase the patient'S temperature until 
normal circulation and temperature return. Seek medical attention for all but minor 
cold-stress cases. 

7.1.7.10 Excavations 

All excavations shall be performed from a stable ground position. Oaily inspections 
of the excavation shall be made by a person trained in excavation safety. The 
inspector shall determine the likelihood of cave-in and remedial action, such as 
sloping or shoring, shall be taken if the walls appear unstable. 

All spoil shall be at least 2 ft from the edge of the excavation to prevent its falling back 
into the excavation. The excavation shall be guarded on all sides by barricades or 
caution tape at least 2 ft from the edges. . 

All field team members shall participate in the Daily Tailgate Safety Meetings and be 
instructed on the following requirements: 

Mayf992 

• Before excavating, the existence and location of underground 
pipes, electrical equipment, and gas lines will be determined. 
This will be done, if possible, by contacting the appropriate 
utility company and/or client representative to mark the loca
tion of the lines. If the client's knowledge of the area is 
incomplete, an appropriate device, such as a cable-avoiding 
tool, will be used to locate the service line. 

• Combustible gas readings of the general work area will be 
made regularly. 
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• No ignition sources are permitted if the ambient airborne 
concentration of flammable vapors exceeds 10% of the LEL 
during the excavation. A combustible gas indicator will be 
used to make this determination. 

• Operations must be suspended and the area vented if the 
airborne flammable concentration reaches 1 O%of the LEL in 
the area of an ignition source (i.e., internal combustion engine, 
exhaust pipe). 

• If excavating equipment is located near overhead power lines, 
a distance of 15 ft must be maintained between the lines and 
any point on the equipment. If the lines have appreciable sag 
or if windy conditions exist, this distance shall be 20 ft. 

Trenches within the OU 1129 SWMUs must be excavated to a depth of less than 5 
ft whenever possible; trenches with depths greater than 5 ft require protective 
systems such as sloping, benching, or shoring. In addition, trenches at depths of 4 
ft or more must have a means of egress available every 25 ft. Air monitoring must 
also be conducted within the trench. Soil piles, tools. and other debris must be stored 
at least 2 ft from the edge of the excavation. All excavations must be marked to 
restrict access when the area is not occupied. Field team members must be aware 
of conditions inside the trench as well of any activities taking place outside the 
excavation. 

7.1.7.11 Underground Hazards 

Field management must take any steps necessary to ensure that all below-grou nd 
utilities (i.e., electrical power sources, gas lines) have been located, and to ensure 
that all utilities to the site area have been neutralized. Drilling and digging at locations 
where utilities may be buried involve unacceptable risks. 

Every effort will be made to notify utility companies and to obtain their assistance, 
along with that of Laboratory personnel, in identifying subterranean hazards. 
Additionally, drilling and digging operations will progress only if field management 
has reasonable assurance that objects, utilities, product lines. and other obstacles 
in the dig area have been identified and located. A magnetometer or similar device 
will be employed to assist in identifying subterranean hazards that are not ad
equately identified by other sources. Drillers will use a hand (manual) posthole 
digger to dig down the first 3 ft before inserting the drill auger. These measures 
should minimize the potential for encountering buried physical hazards. 

If unmapped or unneutralized utilities are discovered or encountered during drilling 
and digging activities, work will stop immediately and will not resume until the hazard 
has been eliminated. 

The various manholes, ventilation pipes, and entrances to below-ground areas 
represent hazards to personnel and vehicles traveling across the site. All of these 
hazards will be marked with stakes and warning tape as necessary to prevent 
personnel and equipment from standing on or driving over manholes or running into 
vertical vent pipes. Open manholes or similar openings will be effectively roped off 
or barricaded. 
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Excavation and digging activities will fully comply with Laboratory SOPs-04.01 
through 04.04. and permits will be correctly completed and posted before an" 
excavation or drilling operation begins. 

7.1.7.12 Traffic 

Traffic control will be maintained in and around the job site at all times to avoid 
personnel injuries and prevent equipment damage. Work areas regularly occupiec 
by pedestrians will be delineated so that vehicle equipment operators will no1 
encounter them. Delineation will be accomplished using barricades, warning signs, 
warning lights. traffic cones, and so forth. 

If work takes place in or near heavy traffic areas. these areas will be appropriatel) 
marked with the aforementioned devices as necessary to protect personnel. 
Personnel will wear fluorescent orange and/or reflective clothing, vests. and so forttl 
when working in and around traffic areas. 

Sufficient parking will be provided. Vehicles not being actively used will be parked 
so that they do not interfere with traffic. When a vehicle is being maneuvered in a 
confined area with limited visibility. personnel positioned outside the vehicle will give 
assistance to the operator. 

Pedestrian and civilian traffic have the right-of-way on site. Personnel on foot will be 
careful when around heavy equipment and when walking near roads. Ground 
personnel should always make eye contact and wait for a signal to proceed before 
passing close to or in front of operating equipment or moving vehicles. 

All drivers and operators will adhere to speed limits. signs. and road mar' 
Equipment operators and ground personnel will be especially careful when aiP.me 
respirators are in use because of the potential for injury if an air line were to become 
tangled in the track or wheel of a vehicle or equipment. Under no circumstances will 
breathing air systems supplying air to the respirators of ground employees be 
attached to vehicles or equipment. 

7.1.7.13 Compressed Gases and Systems 

Compressed gases will be used according to the supplier's instructions. Com 
pressed Gas Association guideline documents. and requirements of this H&S Plan 
Additionally, these gases will be used in a manner that prevents the development 0: 
a hazardous exposure potential to on-site personnel or bystanders. 

Compressor hose segments will be secured using chains and/or locking pins. IF 
addition to securing the segments. the pressurized hose will be connected to tht 
compressor through a pressure-sensing device that will discharge the pressure iftht 
hose pressure system fails (i.e., a hose is cut). 

Personnel are required to wear safety glasses and gloves when handlinglhooking UJ 
compressed gas cylinders or systems. 
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7.1.7.14 Breaking Concrete 

Continuous real-time air monitoring must be provided throughout the operation. 
Controls will be used as necessary to establish and maintain an acceptable level of 
exposure. If monitoring is inconclusive, PPE will be provided to exposed employees. 

The operation will be kept wet to reduce dust. Eye/face and respiratory protection 
will be used as necessary. Eye and face protection includes goggles, safety glasses 
with side shields, andlor a face shield that extends past the throat and attaches to 
a hard hat. 

Hearing protection will be worn as required. If earplugs do not offer enough 
protection, earmuff-type hearing protectors and plugs will be used. 

To combat the damaging effects of jackhammer vibration, rubber hand grips and 
gloves that are padded to absorb vibration will be used. Low-back protection, such 
as a belt designed for this purpose, will be required. 

Pressure hoses supplying jackhammers will have a conductive pressure hose to limit 
the potential for electrical shock injuries to personnel in the event a previously 
unknown active electrical source is encountered. 

7.1.7.15 Topography 

To reduce hazards associated with topography, the Site Safety Officer will inspect 
each site for potential hazards. Some of these hazards can be alleviated, such as 
removing any obstacles in immediate work areas, clearing icy surfaces, and placing 
tools in an accessible but protected area. Boundaries surrounding excavations, 
trenches, and boreholes will be marked. Field team members conducting site 
activities nearthe edge of a mesa will not be permitted to work closer to the edge than 
5 ft. Baniertape will be used to deSignate this restricted area. One exception to this 
requirement is the sampling of outfall. In this instance, the worker will be tied off 
before descending over the edge. All field team members will be informed of the 
potentially hazardous locations as well as of the controls. Field team members will 
also be expected to observe good housekeeping practices for the duration of the 
work in each area. 

7.1.7.16 Ughtning 

Lightning strikes the tallest object in an area and takes the fastest route into the 
ground through the best conductor; therefore buildings or vehicles provide better 
protection than being in the open. A large building with a metal structure is the safest 
because electric current will run along the outside metal frame and into the ground. 
An automobile with a metal roof serves the same purpose; however, convertibles or 
fabric-topped cars are not safe because lightning can bum through the fabric. 

Wood or brick buildings that are not protected by lightning rods have high potential 
for a conducted strike. which travels down natural conductors such as wiring or pipes. 
Any contact with an ungrounded conductor can be dangerous. Telephones, faucets. 
electrical equipment, and metal fences are examples of ungrounded conductors. 
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A person in the open during a lightning storm should crouch to avoid being the tallest 
object. A tingling sensation or hair standing on end signal that lightning is about to 
strike and that a crouching position must be assumed immediately. The saff" 
crouching position is to place the hands on the knees and keep the knees and " 
together while remaining as low as possible. Stretching out flat on damp soil CI.. , 
cause the body to attract current running into the ground from a nearby tree. Keeping 
feet and knees spread or placing the hands on the ground could complete a circuit 
and cause high-voltage current to run throughout the body. 

A grove of trees affords more protection than remaining in the open or taking shelter 
under a single tree. lower ground is also safer; however. ditches and ravines 
present the danger of being carried away by flood waters. 

Side strikes injure more people than direct strikes. Side strikes are caused when 
electric current jumps from its present conductor to a more effective conductor. The 
human body is a better conductor than a tree trunk; therefore, a person should stay 
6 ft from a tree to avoid a side strike. A group of people taking shelter under a grove 
of trees should stand 6 ft apart to avoid side strikes from one person to another. 

The force of electrical current temporarily disrupts the nervous system; therefore, 
even if breathing and heartbeat have stopped, a lightning victim may not be dead. 
Many victims can be revived by artificial respiration and CPR. Once the lightning 
flash is over, current is no longer running through the body; therefore it is safe to touch 
a lightning victim. Even a victim who seems only slightly stunned should receive 
immediate medical attention because internal organs may be damaged. 

7.2 PPE 

If engineering controls and work practices do not provide complete prote"''l~~n 
against hazards in OU 1129 SWMUs, field team members will be required to use 
PPE. PPE shields or isolates individuals from chemical, physipal, biological, and 
some radiological hazards that may be encountered on site. Protection from these 
hazards is afforded to the respiratory system, skin, eyes, face, hands, feet, head, 
body, and ears. Two important criteria for selecting this equipment are the potential 
hazards on the site and the type of work to be performed. These choices are also 
balanced with the hazards that are associated with the equipment itself such as 
reduced mobility, dexterity, vision, and communication, as well as heat stress. Field 
team members must also be able to communicate when wearing hearing protection. 

The EPA has established four levels of protection for workers involved with 
potentially hazardous materials. These levels are based upon the degree of dermal 
and respiratory protection appropriate to the hazards at the site. level A consists of 
maximum dermal and respiratory protection through the use of a fully encapsulating 
suit and air-supplying respirator. level B maintains the maximum respiratory 
protection with a downgrade in dermal protection. The distinguishing feature for 
level C is modified respiratory protection through an air-purifying respirator. level 
D is a basic work uniform. 

Further information on the components of levels of Protection A, B, C and D and the 
selection criteria and limitations of each are presented in ER Program SOP-02.01 
and in the following text. Respiratory protection is addressed in ER Program SOP-
02.02, Respirators. OU 1129 investigations will also be conducted accorc" 
Laboratory AR 12-1, Personal Protective Equipment; and laboratory TB 12(; 
and Face Protection; TB 1202, Protective Clothing; and TB 1203, Respirato!,) 
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Protective Equipment. In addition, according to the ER Program SOP·02.1 0, the 
site-specific special work permit for radioactive work will specify the appropriate 
protective clothing and equipment to be used on sites with known or suspected 
radioactive contamination. 

7.2.1 Selection of PPE 

This section details PPE to protect field team members from the various hazards 
discussed within this H&S Plan. PPE required at individual OU 1129 SWMUs 
depends on the types of work to be conducted and the known, suspected, or 
unknown contaminants present. 

PPE must be selected that will protect employees from the specific hazards they are 
likely to encounter during work on site. Selection of the appropriate PPE is a complex 
process that takes into consideration a variety of factors. Key factors involved in this 
process are identification of the hazards or suspected hazards. their routes of 
transmission to employees (inhalation. skin absorption. ingestion. and injection). 
and the performance of the PPE materials (and seams) in providing a barrier. The 
amount of protection provided by PPE is material-hazard specific. i.e .• protective 
equipment materials will protect well against some hazardous substances and 
poony, or not at all, against others. In many instances. protective equipment 
materials that will provide continuous protection from a particular hazardous su~ 
stance cannot be found. In these cases the breakthrough time of the protective 
material should exceed the work duration. 

In some cases. layers of PPE may be necessary to provide sufficient protection or 
to protect expensive PPE inner garments, suits. or equipment. The more that is 
known about the hazards at the site. the easierthe PPE selection becomes. As more 
information about the hazards and conditions becomes available. the field team 
leader can make decisions to upgrade or downgrade the level of PPE to match the 
tasks at hand. 

The following are guidelines that the Field Team Leader can use to determine the 
selection of the appropriate PPE. As noted previously. the site information may 
suggest the use of combinations of PPE selected from the different protection levels. 
The following does not fully address the performance of the specific PPE material in 
relation to the specific hazards at the job site. PPE selection, evaluation, and 
reselection is an ongoing process until sufficient information about the hazards and 
PPE performance is obtained. 

PPE is divided into four categories based on the degree of protection afforded: 

Level A 

Level A protection is worn when a hazardous substance has been identified that 
requires the highest level of protection for the skin. eyes, and respiratory system 
based on a measured or potential high concentration of atmospheric vapors, gases, 
or particulates; site operations and work functions involve a high potential for splash, 
immersion, or exposure to unexpected vapors. gases, or particulates or materials 
that are harmful to skin or capable of being absorbed through the skin; substances 
with a high degree of hazard to the skin are known or suspected to be present and 
skin contact is possible; or operations are being conducted in confined. poorly 
ventilated areas. 
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Note: Level A protection will not be worn during the OU 1129 field investigation; 
therefore, no description of Level A PPE is given. 

LevelB 

Level B protection will be specified for situations requiring selfcontained breathing 
apparatus (SCBA) and for those situations in which the identity and quantity of 
contaminants is unknown. These respirators will be used when 

• oxygen levels are less than or equal to 19.5%: 

• chemical concentrations exceed the PEL; 

• the chemicals of concern do not have adequate warning 
properties; 

• cartridges/canisters are not available for the chemicals and/or 
concentrations of concern; and 

• the identity of the contaminant is unknown. 

Level B protection will consist of the following: 

• a full-face, positive-pressure SCBA (Mine Safety and Health 
Administration [MSHA]lNIOSH-approved); 

• contaminant-resistant clothing for dust and splash protection 
against chemicals of concern such as Saranex or polyvinyl 
chloride (PVC); 

• inner gloves of latex surgical material; 

• outer gloves of rubber. PVC, or nitrile, dependent upon sus
pected contaminants; 

• rubber steel-toed safety boots with disposable boot covers; 

• hard hat for protection from overhead hazards, with hoods for 
splash protection; splash shields are optional, depending on 
activity and conditions; and 

• hearing protection when the noise level exceeds 85 dBA. 

In accordance with ER Program SOP-02.01, the Field Team Leader is responsible 
for workers adhering to the recommended level of PPE and may upgrade or 
downgrade the level of protection as additional information about site hazards 
becomes available. The factors involved in the upgrade or downgrade of levels of 
protection are listed in the ER Program SOP. 

Levele 

Level C protection will be considered in instances where a known chi 
contaminant(s) has exceeded the specific permissible exposure limit. AI. _ .... 
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purifying respirator (APR) will be selected if the following criteria are met: 

• oxygen levels are greater than 19.5 percent; 

• chemical concentrations do not exceed the Immediately Dan
gerous to Life and Health (IDLH) levels; 

• the chemical has adequate warning properties; and 

• cartridges/canisters are designed for the chemicals and con
centrations of interest. 

Level C protection will include the following: 

LevelD 

• full-face APR (MSHNNIOSH-approved) with combination or
ganic vaporlparticulate cartridges or canisters capable of 
filtering out the chemicals of concern; 

• contaminant-resistant clothing for dust and splash protection 
against chemicals of concern such as Saranex or PVC; 

• inner gloves of latex surgical material; 

• outer gloves of rubber, PVC, or nitrile, dependent upon sus
pected contaminants; 

• rubber steel-toed safety boots with disposable boot covers in 
wet conditions; 

• leather safety boots with disposable boot covers in dry condi
tions; 

• hard hat for overhead hazards protection; splash shields are 
optional dependent upon activity and conditions; 

• hearing protection where the noise level exceeds 85 dBA; and 

• escape mask for respiratory protection in the event of a release 
or of respirator failure. 

Level 0 is a basic work unifonn, worn in most instances where the potential threat 
to human health is known or believed to be minimal. Level D protection will consist 
of the following: 

• cotton or Tyvek coveralls; 

• rubber, PVC, or nitrile outer gloves for chemicaVparticulate 
protection; 

• leather gloves for abrasion protection; 

• steel-toed safety boots for puncture/crush protection; 

RFI Worlc Plan for OU 1129 111-41 May 1992 



Health and Safety Project Plan Annum 

• optional boot covers for dusty or muddy conditions; ,. 

• hard hat with optional splash shield for protection from over· 
head splash hazards; 

• safety glasses for splash and particulate protection; 

• hearing protection (earplugs or earmuffs) if noise level ex
ceeds 85 dBA; and 

• escape mask for respiratory protection in case of an unsus
pected release from which escape is necessary. 

7.2.2 PPE for Task-Specific Hazards 

The previously mentioned guidelines will apply to all work performed in au 1129 
Specific health and safety considerations forthe activities conducted u nder the SAP! 
in Section 7.0 are discussed in the following text. Specific PPE levels were selectee 
based on available archival information as presented in Chapter 3 of this work plar 
(i.e., potential contaminants of concern, 0&0 and environmental survey results, anc 
process/operations information). 

7.2.2.1 Field Surveys 

Field Surveys will requirewalk-throughs of potentially contaminated areas. The fiele 
surveys for the SWMUs within au 1129 may be performed in Level 0 protrl 

clothing. .. 

7.2.2.2 Surface Sampling 

Surface sampling will involve the collection of soil or sediment samples from the firs 
12 in. of soil. Site workers may wear Level C or 0 protection, depending on thE 
conditions. Safety harnesses will be used by any member who will be working at th_ 
edge of a mesa. Under extremely dusty conditions, site workers will take measurel 
to suppress the dust. The appropriate air monitoring must be performed when thl 
sampling point is in a low-lying area. 

7.2.2.3 Subsurface Sampling 

The subsurface sampling program comprises a variety of activities that will involvl 
drilling and excavation. Reid team members may wear Level a, C, or 0 protectio 
during this activity. Regardless of the level of protection in use, field team member 
will wear gloves, safety boots. hard hats, eye protection, and hearing protection, a 
required. during drilling operations. 

Air monitoring for oxygen and flammable or toxic gases will be performed befor 
drilling and excavation. Continuous monitoring for flammable or toxic gases will b 
conducted at the borehole during drilling or coring. Excavation or trenching will b 
monitored where soil is being disturbed. Completed excavations and trencrr 
be periodically monitored for oxygen and flammable or toxic gases. 
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Once the installations are complete, the Jevels of protection may be downgraded if 
conditions permit. 

7.3 Hazard Communication 

In accordance with right-to-know legislation under OSHA 1910.120, site workers 
must be informed of potential hazards associated with the site before commencing 
work activities. The following sections describe the provisions for hazard commu
nication to be observed during work in OU 1129. 

7.3.1 Safety Meetings 

Pre-entry briefings will be held before initiating any site activity as described in ER 
Program SOP-02.03. Pre-Entry Briefings for Site Personnel. Any visitors who will 
enter OU 1129 are expected to participate in briefings in accordance with ER 
Program SOP-02.04, Pre-Entry Briefings for Visitors. Safety meetings and safety 
inspections will also be conducted to ensure that the H&S Plan is being followed. 
These procedures and required documentation are described in ER Program SOP-
02.05, Safety Meetings and Inspections. 

7.3.2 Employee Information 

The Site Safety Officer shall ensure that the following DOE and Laboratory forms are 
posted where Reid Team Leaders and field team members can easily read them: 

• Form F 5480.2, Occupational Safety and Health Protection; 

• Form F 5480.4, Occupational Safety and Health Complaint 
Form; 

• Laboratory Special Work Permit; and 

• OSHA Job Safety and Health Protection Form. 

The Laboratory health and safety standard concerning employees' right-ta-know 
shall also be posted at the work site. Employees will be required to sign the 
Acknowledgement of On-Site Briefing Form in ER Program SOP-02.03. Pre-Entry 
Briefings for Site Personnel before initiation of field work activities. 

7.3.3 Material Safety Data Sheets 

Material Safety Data Sheets (MSDSs) describe the chemical/physical properties. 
exposure information, toxicological effects, and appropriate protection for chemicals 
used in the course of site work. The Site Safety Officer will be responsible for 
obtaining the necessary MSDSs and attaching them to this H&S Plan. 
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8.0 SITE CONTROL 

The objectives of site control are to protect employees and the general public frr 
exposure to hazardous substances and conditions and to prevent the spreao , 
contamination. Site control entails the establishment of boundaries on the basis of 
the nature and extent of contamination at the site as well as on safe accessibility. 
Three general areas will be defined in this H&S Plan: the exclusion zone. the 

. contamination reduction zone (CRZ). and the support zone. Site access issues are 
also addressed in Section 7.0 of the IWP. Annex III. H&S Plan. 

The Field Team Leader and/or the Site Safety Officer will walk the intended job site 
before the start of work. During the site walk, the following tasks will be accom
plished: 

• Determining how best to implement the H&S Plan (e.g .• set up 
zones. establish site control, place decontamination area(s). 
etc.) and whether variances must be made to the plan. If 
variances are necessary. the requirements in Section 2.4 of 
this H&S Plan will be followed. 

• Defining the job site, work to be done. and potential H&S 
impacts. Information gathered during the initial site entry and 
from the guidelines of the H&S Plan will be used to determine 
if changes in personnel protective protocols (e.g .• levels of 
protection) need to be made. 

• Assessing the work area and vicinity, especially noting areas, 
equipment. material. and conditions that can result in H&S 
hazards. Special priority will be given to identifying all sus
pected conditions that may pose inhalation or skin absorption 
hazards that are IDLH, and other conditions that may cause 
death or serious harm. Examples of such hazards include 
confined spaces, potentially explosive or flammable situa
tions. visible vapor clouds, or the presence of biological 
indicators such as dead animals or vegetation. During this 
assessment. the Site Safety Officer or a qualified designee 
shall carry appropriate real-time area air-monitoring equip
ment (i.e., Hnu PID, Draeger tubes, LEUoxygen meter, etc.) 
capable of detecting airborne concentrations of potential site 
contaminants at their respective PEL as well as other hazard
ous (i.e., flammableloxygen-deficient) atmospheres. 

• ASSimilating information for the first day's Tailgate Safety 
Meeting (pre-entry briefing). 

The Field Team Leader and the Site Safety Officer will use the information furnished 
by air monitoring with direct reading instruments and observationllesting of soils and 
sediments collected from boreholes and excavations to ensure continuing site 
control. 

May 1992 111-44 RFI Worlc Plan for OU 1125 



Annex III Health and Safety Project Plan 

8.1 Exclusion Zone 

The exclusion zone is the area in which contamination does or could occur. Due to 
the types of areas in which au 1129 SWMUs are located, the implementation of 
boundaries forthe exclusion zones will vary. The designation of the exclusion zone 
for each SWMU depends on the following factors: 

• the number and distribution of sampling locations; 

• types and amounts of contaminants expected (including HE); 

• air-monitoring results; 

• use of mechanical equipment/heavy equipment (including drill 
rigs and backhoes); 

• proximity to overhead and underground utility lines; and 

• topography. 

Access to the exclusion zone will be restricted to field team members who have direct 
responsibilities for sampling in this area and are wearing the appropriate PPE. 
Different zones with different levels of protection requirements can be established 
within the exclusion zone if necessary. 

The hotline is the outer boundary ofthe exclusion zone. Dependent upon the location 
of the SWMU (i.e., isolated areas versus residential or commerCial), the hotline will 
be marked in the most appropriate fashion. Barriers such as fences, barrier tape, or 
signs can be used depending on the circumstances. 

8.2 CRZ 

The CRZ is the transition area between the contaminated area and the clean area. 
This zone serves as a buffer and prevents further spread of contamination from the 
site by providing a specified area for decontamination activities. 

The CRZ will be located upwind ofthe exclusion zone if possible. The outer boundary 
of the zone is the contamination control line and will be indicated accordingly. 
Because of the potential presence of contamination in this area, support workers in 
this zone will wear the appropriate level of protection. 

8.3 Support Zone 

The support zone is the location of administrative and other support functions. This 
zone is also located upwind of the exclusion zone, if possible. Personnel do not have 
to wear PPE in this area. 

8.4 Site Control Procedures 

To promote adequate site security, personnel safety, and smooth operation of the 
site activities, the following measures will be instituted as necessary: 
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• All information regarding work to be performed, emergency 
procedures, and health and safety hazards will be reviewed at 
a Daily Tailgate Safety Meeting. This meeting will occu r before 
work begins. 

• A copy of this plan will be available at the job work site. 

• Only authorized personnel will be permitted in the work area. 
These individuals must have successfully completed a medi
cal exam and have been property trained in specific health and 
safety hazards and the use of respiratory protective equip
ment. All visitors must report to the Field Team Leader. 

• All personnel entering the site will be thoroughly briefed on 
hazards, equipment requirements. safety practices, emer
gency procedures. and communication methods. 

• Protective clothing and respiratory protective equipment will 
be used for various stages of the operation as needed. The 
levels of protection are described in Section 7.2 of this H&S 
Plan and will depend on the degree of hazard. 

• Food, beverages. and tobacco products will not be allowed in 
contaminated areas or potentially contaminated areas. Tak
ing medication, smoking, and applying cosmetics are also 
prohibited. These activities are allowed only in the established 
clean room and clean areas. 

• Before eating, drinking, or smoking, employees will wash their 
hands and remove outer protective garments. 

• Before leaving the site at the end of each work shift, personnel 
who worked in contaminated zones will thoroughly shower or 
wash themselves to remove any contaminants. 

• Containers will be moved only with the proper equipment and 
will be secured to prevent dropping or loss of control during 
transport. 

• Emergency equipment will be located in readily accessible 
uncontaminated locations. A complete first-aid kit will be 
readily available on site. A fire extinguisher will be at the work 
site and will be readily available for the team's use in case of 
an emergency. It will be located not more than 25 ft from the 
work activity. An eyewash capable of washing both eyes at 
once and delivering at least 0.4 gals. of water per minute for at 
least 15 min will be readily available. At least one eyewash will 
be maintained in the CRZ. 

• Employee entrance and exit routes will be planned and emer
gency escape routes will be designated. A map showing 
emergency escape routes will be posted at the site. 
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• Work areas will be illuminated to a minimum of 20 footcandles. 
Supplementary lighting may be necessary at night, inside 
buildings and tanks, or in poorly lit areas. 

• All operators of equipment used on site will be familiar with the 
requirements for inspection and operation of such equipment. 
Unfamiliar operations will be discussed with affected employ
ees before work begins. The Field Team Leader will be 
responsible for checking the proficiency of the operator. Pe
rimeter barricades will be placed around the equipment used 
in a fixed location. Audio and/or visual back-up alarms will be 
used on all heavy equipment on site. 

• Personnel will be transported only by means prescribed for 
movement of personnel. When trucks or other heavy equip
ment enter or leave the site, an individual shall direct the driver. 

• Electrical equipment will not be permitted in areas where a 
flammable atmosphere may exist. All static ignition sources 
will be identified and eliminated through use of bonding and 
grounding techniques. 

MSDSs will be obtained for every chemical product used on site. This information 
will be stored in a central location and made readily available to all employees upon 
request. MSDSs, or applicable information, will be available with regard to materials 
used in the soil collection and drilling activities. All containers of any chemical 
products will be properly labeled to comply with the OSHA Hazard Communication 
Standard (29 CFR Part 1910.1200) (OSHA 1991, 0610). 

All on-site personnel shall use the buddy system. Buddies shall maintain visual 
contact with each other. Personnel must observe each other for signs of heat stress 
or toxic exposure such as: 

• changes in complexion and skin discoloration; 

• changes in coordination or demeanor; 

• excessive salivation and pupillary response; or 

• changes in speech pattern. 

Personnel shall inform the supervisor of nonvisual effects of toxic exposu re such as: 

• headaches. dizziness, or blurred vision; 

• nausea or cramps'; or 

• irritation of eyes, skin. or respiratory tract. 

Walking and working surfaces may become wet and slippery while employees are 
performing tasks. requiring extra caution. Visible barriers will be erected around any 
open excavations. Employees will keep the work and support areas neat and orderly 
and free of trash and debris. 
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A designated break area will be upwind from the excavation area and outside the 
CRZ. The area must be clearly marked and no contaminated personnel or equipment 
will be permitted. 

If the facility does not have a water supply available, potable water will be carrie~ 
the site for use in decontamination and employee cleanup activities. All refuse will 
be deposited in designated containers while on site. The Field Team Leader and the 
Site Safety Officer have the responsibility to ensure that the area is kept clean. 

9.0 DECONTAMINA nON PROCEDURES 

This section outlines the procedures for an effective decontamination plan. Decon
tamination is the process of removing or neutralizing contaminants that have 
accumulated on equipment and personnel in a sequential fashion. The objectives 
of the decontamination process are to protect workers from exposure to the 
contaminants and to minimize the transfer of contaminants into clean areas. 

The degree of expected contamination depends on the tasks to be conducted under 
the SAPs in this Work Plan. Contact with hazardous substances is possible; 
therefore, it will be assumed that all personnel and equipment engaged in field 
activities will be potentially contaminated and that the appropriate level of decontami
nation is required. The types of materials to be addressed by decontamination 
procedures for OU 1129 include the following: . 

• contaminated soil in the form of dust or mud; 

• contaminated sediment and sludge; and 

• contaminated liquid or aerosol resulting from splashing or 
spraying. 

General guidelines for decontamination are cited in Sections 7.0 and 10.0 ofthe IWP, 
Annex III, H&S Plan. Decontamination procedures are also outlined in ER Program 
SOP-02.07, General Equipment Decontamination, and SOP-02.0B, Personnel 
Decontamination. A decontamination plan will be developed and implemented 
before any personnel may enter areas where the potential for contamination exists. 
The elements of this plan must be documented on the Daily Activity Logs under ER 
Program SOP-01.01.01, Records. Personnel performing decontamination for the 
ER Program must certify that they have read and understood this procedure as well 
the procedures in the IWP. 

9.1 Contamination Prevention 

Minimizing contamination at the outset promotes effective decontamination. The 
following preventive measures are included in the ER Program SOPs for decontami
nation: 
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• avoid contact with hazardous substances as much as pos
sible; 

• use remote sampling. handling, and container-opening tech
niques; 
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• encase instruments and equipment with bags or coatings; 

• bag or coat the exterior of sample containers; and 

• use disposable garments and equipment where appropriate. 

9.2 General Equipment Decontamination 

The necessary supplies for equipment decontamination are listed in ER Program 
SOP-02.07. This check list includes solutions for decontamination. the appropriate 
cleaning supplies, and protective gear for personnel conducting decontamination. 
The level of protection required for decontamination support personnel will be 
adjusted according to the degree of contamination that is expected or determined. 

All equipment used during the field procedures will be subject to decontamination 
procedures, except for disposable items. The types of equipment to be employed 
during sampling include monitoring equipment, sampling tools, heavy equipment, 
and vehicles. In addition, contamination must be removed from the exterior of 
sample containers to prevent exposure to field team members and laboratory 
personnel. Plastic bags must be sealed with a rubber band at the neck of the 
container to minimize the potential for gross contamination on site. The contents of 
the bags can be transferred to clean bags at the hotline and any residual contami
nation can be removed. The decontamination process must be designed to avoid 
contaminating the sample. 

The steps for the decontamination process are presented in the SOP-02.07. 
Reusable protective equipment must be decontaminated using a soap and water 
wash and two successive rinses. All heavy equipment and vehicles that are 
suspected of contamination must be steam-cleaned using high-pressure washers. 
All decontamination rinsate must be collected in approved containers. 

9.3 Personnel Decontamination 

The necessary supplies and equipment for decontamination of personnel are listed 
in ER Program SOP-02.0S. These check lists correspond tothe level(s) of protection 
in use on site and call for solutions and cleaning supplies, air tanks/respirator 
cartridges, a rest area, and a shower facility. 

Personnel decontamination procedures will be oriented to handle personnel in 
Levels B. C, and D protection depending on the sampling activities involved. 
Personnel decontamination should be performed for all levels of protection. The 
steps for personnel decontamination are outlined for Levels B, C, and D in the SOP-
02.0S. The degree of decontamination required will depend on the nature and 
magnitude of contamination. 

9.4 Decontamination Support 

If the sampling crews need assistance with decontamination, field team members 
will serve as support. Support team responsibilities will include setting up the 
decontamination line, maintaining supplies, briefing the sampling crews in the 
decontamination line. and implementing emergency decontamination plans. 
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During the briefing sessions for the decontamination process, the support team will 
apprise the sampling crew ofthe proper steps and activities at each station. In cases 
in which a relatively involved decontamination line exists, the sampling crews v 
proceed through a dry run before the decontamination line goes into operatior 

Emergency decontamination may be necessary for persons who must evacuate the 
site under emergency conditions or because of injury. These procedures are 
detailed in Section 10.0 of the IWP, Annex III, H&S Plan. It is imperative that the 
support team be prepared to perform these procedures. 

The level of protection used by the support team will depend on the degree of 
contamination that is anticipated. In general, the support team will use Level C 
protection when field team members are dressed in Level B or C clothing. A 
decontamination support team will not be necessary where Level D protection is 
used. 

9.5 Disposal Procedures 

Disposable clothing and equipment will not need to be decontaminated but will be 
considered hazardous waste. In addition, all decontamination solutions and rinse 
water will be contained, collected, and disposed of as suspected hazardous waste. 
Arrangements will be made with the LabOratory for acquisition and disposal of drums 
containing soapy water, rinse water, methanol, and trash. 

9.6 Decontamination Verification 

The decontamination of any equipment or protective gear to be removed fr( 
contaminated area to a controlled or uncontrolled area must be done with h.... j 

approval and oversight. Protective clothing and equipment will be visually inspected 
for the effectiveness of decontamination. Screening procedures will be performed 
with a radiation detector in accordance with ER Program SOPs. Procedures for the 
decontamination and transport ofthedecontamination blank are also provided in ER 
Program SOP-01.02, Sample Containers and Preservation; SOP-01.03, Handling, 
Packaging, and Shipping of Samples; and SOP-01.04, Sample Control and Field 
Documentation. 

10.0 EMERGENCY RESPONSE PROCEDURES 

This section presents the emergency response plan, describes contingency plans 
for specific types of emergencies, describes the actions required by the Laboratory 
in the event of a release of radioactiveltoxic materials, and outlines pertinent 
requirements for notification and documentation of emergencies. Additional refer
ences for this section include Sections 6.0 and 13.2 of the IWP. Annex III, H&S Plan; 
ER Program SOP-02.09, Accident/Incident Reporting; Laboratory AR 1-1, Accident! 
I ncident Reporting; AR 1-2, Emergency Preparedness; AR 1-8, Working Alone; and 
Laboratory TB 1 01, Emergency Preparedness. 

The Site Safety Officer. with assistance from the Field Team Leader, shall have 
responsibility and authority for coordinating all emergency response activities until 
the proper authorities arrive and assume control. A copy of the emergency resp'" 
plan will be available at the site at all times and all personnel working at the sl 
be familiar with the plan. 
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10.1 Emergency Response Plan 

This section describes the elements ofthe emergency response plans for OU 1129. 
These plans will be adjusted for conditions specific to each SWMU. 

10.1.1 Emergency Contacts 

This emergency contact form will be copied and posted in prominent locations at the 
site. Two-way radio communication will be maintained at remote sites when 
possible. 

1 0.1.~ Site Mapping 

A copy of the site map will be modified to indicate the following areas of importance 
in the emergency response plan: 

• hazardous areas (especially potentiallDLH atmospheres); 

• site terrain (topography I buildings, barriers); 

• site accessibility by road and air (with a current indication of 
detours): 

• work zoneslwork crew locations: 

• surrounding population/environment; 

• shelters and safe areas; and 

• evacuation routes. 

10.1.3 Site Security and Control 

In an emergency, the Field Team Leader (ora designee} is responsible for co ntro lling 
the entry of personnel into hazardous areas and accounting for all individuals on site. 
Depending on the nature and size of the SWMU, a checkpoint will be established in 
advance for control. The buddy system will remain in effect at aU times for personnel 
working on site. If a security problem occurs, one short blast will be sounded from 
an air hom and field team members will remain in place to await instructions from 
security. 

10.1.4 Communications 

Internal communication involves communication between field team members. The 
objectives of internal communication are to alert workers of danger, convey safety 
information, and maintain site control. Routine communications for OU 1129 will 
depend on the area represented by the work zones and the tasks associated with that 
area. Where there is substantial distance between the workers providing support 
and the workers conducting sampling activities. two-way radio communication will 
be employed. A set of predetermined hand signals will be used if radio communi-
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cation fails. This contingency is especially important for workers wearing Levels B 
and C protective equipment. 

Emergency communication will also be established for the site. An air hom WI·· 

used to notify field team members of the following conditions: 

• major fire - two long blasts 

• major release Of hazardous substances - two short blasts 

• minor fire or release - one long blast 

• security problem - one short blast 

A description of all signals will be posted In a prominent location at the site. 

External communication will be necessary to request assistance or to notify the 
appropriate authorities about hazardous conditions that may impact public or 
environmental safety. The names and phone numbers of appropriate contacts will 
be posted in a prominent location. If a telephone is not available on site, the nearest 
public telephone will be located in advance. All site personnel must be informed of 
this location. 

Communication protocols will be explained at the Daily Tailgate Safety Meetings and 
reviewed at least once a week for the duration of site operations. 

10.1.5 Evacuation Routes/Procedures 

If a fire, explosion, or release of potentially hazardous materials occurs, field team 
members may need to retreat to a safe area or evacuate the site. Procedures for 
evacuation will depend on the nature and size of the SWMU under investigation. 

If the area is relatively small and/or unconstrained, field team members will be able 
to exit the exclusion zone at the most convenient point, preferably in the upwind 
direction. Areas that are expected to be safe will be indicated on the site map. 

At sites in which a relatively large exclusion zone exists or in areas that are 
constrained in some way (e.g., surrounded by a fence, located within a trench, 
bordered by steep cliffs), evacuation routes will be established in advance and 
illustrated on the site map. 
In either case, all field team members will report to a designated checkpoint to be 
accounted for by the Field Team Leader. All field team members will be informed of 
the evawation procedures specifiC to each SWMU. 

10.1.6 Emergency Equipment and Supplies 

The Site Safety Officer (or a designee) will be responsible for maintaining emergency 
equipment and re-stocking supplies. The type and amount of emergency equipmen1 
will be selected on the basis of the potential hazards. 
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10.2 Specific Emergencies 

10.2.1 Fire/Explosion 

Fire extinguishers may be effective for small, contained fires. One long blast of an 
air hom will be used to signal a minor fire or release. Field team members will meet 
and be counted at a designated checkpoint. For a major fire or explosion, evacuation 
will be signaled by two long blasts. Field team members will report to a specified 
location (such as evacuation vehicles) and proceed away from the fire. A designated 
individual will locate the nearest phone at a safe distance and call the Los Alamos 
County Fire Department at 911. If an explosion occurs, all personnel will be 
evacuated and no one will re-enter the work area until it has been cleared by 
Laboratory explosives safety personnel. 

10.2.2 RadiationlChemical Exposures 

A minor release of potentially hazardous materials will be indicated by one long blast 
with an air hom. All personnel will assemble at the designated checkpoint and be 
counted by the Field Team Leader (or a deSignee). The Site Safety Officer will issue 
further instructions. 

Two short blasts with an air hom will alert field team members of a major release 
involving hazardous or radioactive materials. Field team members will meet at a 
checkpoint predetermined on the basis of wind direction. A portable wind sock or 
streamer will be positioned at each site. When the hom is sounded. all field team 
members will move in an upwind direction, avoiding the plume. If the source of the 
release is directly upwind, field team members will move to the exit and away from 
the plume. Once the team achieves a safe distance, the Field Team Leader and the 
Site Safety Officer will account for all site personnel. The Site Safety Officer will 
determine a further course of action. 

Exposure to radiation and/or chemicals should be reported to the Laboratory's 
Occupational Medicine Group, HS-2. The Los Alamos County Medical Center 
should be notified of life-threatening or serious exposures. If a field team member 
is exposed to hydrofluoric acid, a special paste must be obtained from HS-2 and 
applied to the affected area on the patient, and the hospital must be notified 
immediately. 

10.2.3 Injuries 

Trained personnel on site may treat minor injuries. Seriously injured victims should 
be transported to a medical facility as soon as possible. The Los Alamos County Fire 
Department provides emergency transport services. 

If an injured person has been contaminated with chemicals, decontamination will be 
performed only if it will not aggravate the injury. Emergency decontamination is 
discussed in Section 10.0 of the IWP, Annex III, H&S Plan. 
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10.2.4 Vehicle AccldentsIProperty Damage 

In addition to the required police report. DOE has established reporting require"" 
for a vehicle accident. These requirements are described in Section 10.4 of this.. J 

Plan. Injuries incurred in an accident will be treated in the manner described in 
Section 10.2.3 of this H&S Plan. 

10.3 Provisions for Public Health and Safety 

Emergency planning is presented in the laboratory's ES&H Manual. The Laboratory 
identifies four situations in which hazardous materials may be released into the 
environment. These categories are founded, in part, on Emergency Response 
Planning Guideline (ERPG) concentrations. These concentrations were developed 
by the American Industrial Hygiene Association (AI HA) on the basis of the maximum 
concentration of toxic material that can be tolerated for up to one hour. 

The four types of emergencies are defined as follows: 

• UNUSUAL EVENT - An event that has occurred or is in 
progress that normally would not be considered an emergency 
but that could reduce the safety of the facility. No potential 
exists for significant releases of radioactive or toxic materials 
off site. 

• SITE ALERT - An event that has occurred or is in progress 
that would substantially reduce the safety level of the facility. 
Off·site releases of toxic materials are not expected to exceed 
the concentrations defined in ERPG-1. 

• SITE EMERGENCY - An event that has occurred or is in 
progress and that involves actual or likely major failures of 
facility fu netions necessary for the protection of human health 
and the environment. Off-site releases of toxic materials may 
exceed the concentrations described in ERPG·2. 

• GENERAL EMERGENCY -An eventthat has occurred or is 
in progress that substantially interferes with the functioning of 
facility safety systems. Off-site releases of radioactive mata. 
rials may exceed protective response recommendations and 
toxic materials may exceed ERPG·3. 

The ERPG concentrations as well as the appropriate emergency response actions 
are summarized in Section 6.0 ofthe IWP, Annex III, H&S Plan (LANL 1990, 0144). 

10.4 Notification Requirements 

Field team members will notify the Site Safety Officer of emergency situations. The 
Site Safety Officer is responsible for notifying the appropriate emergency assistance 
personnel (e.g., fire, police, ambulance), the OU PL, and the Laboratory HS Division 
Office according to DOE Order 5500.28 (DOE 1991, 0736), DOE-Albuqu' 
Operations Office (AL) Order 5000.3 and 5500.28 (DOEIAL 1991, 0734). 
Laboratory HS Division Office is responsible for implementing notification and 
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reporting requirements according to DOE Order 5484.1 . 

10.5 Documentation 

An unusual occurrences is defined as "any deviation from the planned or expected 
behavior or course of events in connection with any DOE or DOE-controlled 
operation if the deviation has environmental protection, safety, or health protection 
significance.· Examples of unusual occurrences would include any substantial 
degradation of a barrier designed to contain radioactive or toxic materials, or any 
substantial release of radioactive ortoxic materials. Proper reporting procedures are 
detailed in Section 13.2 of the IWP, Annex III, H&S Plan. 

The Laboratory principal investigator will submit the appropriate completed DOE 
Order Form 5484.X for any of the following accidents/incidents, according to 
Laboratory AR 1-1: 

• Occupational injury is any injury such as a cut, fracture, sprain, 
or amputation that results from a work accident or from an 
exposure involving a single incident in the work environment. 
Conditions resulting from animal bites, such as insect or snake 
bites, or from the one-time exposure to chemicals are consid
ered injuries. 

• Occupational illness of an employee is any abnormal condition 
or disorder, other than one resulting from an occupational 
injury. caused by exposure to environmental factors associ
ated with employment. It includes acute and chronic illnesses 
or diseases that may be caused by inhalation. absorption, 
ingestion. or direct contact with a toxic material. 

• Property damage losses of $1,000 or more must be reported. 
Accidents that cause damage to DOE property, regardless of 
fault, or accidents wherein DOE may be liable for damage to 
a second party. are reportable where damage is $1,000 or 
more. Include damage to facilities, inventories, equipment, 
and properly parked motor vehicles. Exclude damage resUlt
ing from a DOE-reported vehicle accident. 

• Govemment motor-vehicle accidents resulting in damages of 
$150 or more or involving an injury, unless the govemment 
vehicles is not at fault; damage of less than $150 is sustained 
by the govemment vehicle; and no injury is inflicted on the 
govemment vehicle occupants. Accidents are also reportable 
to DOE if: 

• damage to a govemment vehicle not properly parked 
is greater than or equal to $250; 

• damage to DOE property is greater than or equal to 
$500 and the driver of a government vehicle is at 
fault; 
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• damage to any private property or vehicle is greater 
than or equal to $250 and the driver of a government 
vehicle is at fault; or 

• any person is injured and the driver of a government 
vehicle is at fault. 

The ER Program H&S PL will work with the OUPL and the Field Team Leader to 
ensure that health and safety records are maintained with the appropriate Laboratory 
group as required by DOE orders. The reports are as follows: 

• DOE AL Order 5000.3, Unusual Occurrence Reporting Sys
tem 

• DOE Form F 5484.3, Supplementary Record of Occupational 
Injuries and Illnesses, Attachment 1, DOE Order 5484.1 (DOE 
1990,0733) 

• DOE Form F 5484.4, Tabulation of Property Damage Experi
ence, Attachment 2. DOE Order 5484.1 

• DOE Form F 5484.5. Report of Property Damage or Loss; 
Attachment 4, DOE Order 5484.1 

• DOE Form F 5484.7, Annual Summary of Exposures Result
ing in Internal Body Depositions of Radioactive Materials; 
Attachment 14, DOE Order 5484.1 

• DOE Form F 5484.8, Termination Occupational Exposure 
Report; Attachment 10, DOE Order 5484.1 

• OSHA (Form) No. 200, Log of Occupational Injuries and 
Illnesses: Attachment 7, DOE Order 5484.1 

• DOE Form EV-1 02A, Summary of Department of Energy and 
Department of Energy Contractor Occupational Injuries and 
Illnesses: Attachment 8, DOE Order 5484.1 and DOE Order 
5484.1 Chapter IV 

• DOE Form F 5821.1, Radioactive Effluent/Onsite Discharges! 
Unplanned Releases; Attachment 12, DOE Order 5484.1. 

Copies ofthese reports will be stored with the appropriate Laboratory group. Specific 
reporting responsibilities are given in the following sections and in Chapter 1, 
General Administrative Requirements. of the Laboratory H&S Manual. 
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1.0 INTRODUCTION 

The Records Management Program Plan (program plan) for the Environmental 
Restoration (ER) Program at Los Alamos National Laboratory (the Laboratory) is 
described in Annex IV of the Installation Work Plan (IWP) (LANL 1991, 0553). The 
purposes of the program plan are to meet the requirements for protecting and 
managing records (including technical data), to provide an ongoing tool to support 
the technical efforts of the ER Program, and to function as a support system for 
management decisions throughout the existence of the ER Program. 

The ER Program uses the following statutory definition of a record (44 USC 3301): 

... books, papers, maps, photographs, machine-readable ma
terials, or other documentary materials, regardless of physical 
form orcharacteristics •... appropriatefor preservation ... because 
of the informational value of the data in them. 

The program plan establishes general guidelines for managing records, regardless 
of their physical form or characteristics, that are generated and/or used by the ER 
Program. The program plan will be implemented consistently to meet the require
ments of the Quality Assurance Program Plan (Annex II of the IWP) and to provide 
an auditable and legally defensible system for records management. Another 
important function of the program plan is to maintain the publicly accessible 
documentation composing the administrative record required by the Comprehen
sive Environmental Response. Compensation. and Liability Act of 1980 (CERCLA). 

2.0 IMPLEMENTATION OF THE RECORDS MANAGEMENT PROGRAM 
PLAN 

Chapter 2.0 of the program plan in the IWP describes the implementation of the 
records management program. Records management activities at Operable Unit 
(OU) 1129willfollowtheguidelinessummarized in that chapter. As the program plan 
develops to support OU needs. additional detail will be provided in annual updates 
of the IWP. 

The program plan incorporates a threefold approach based on records control and 
commitment to quality guidelines: a structured work flow for records. the use of 
approved procedures. and the compilation of a referable information base. ER 
Program records are those specifically identified in quality procedures (OPs). 
administrative procedures (APs), standard operating procedures (SOPs). ER pro
gram and project plans, management guidance documents, and records identified 
by ER Program partiCipants as being essential to the program. The records 
management procedure (LANL-ER-AP-02.1) governs records management activi
ties, which include identifying. submitting, reviewing. indexing, retaining, protecting, 
accessing, retrieving, and correcting (if necessary) records. Other procedures. such 
as LANL-ER-AP-01.3 (Review and Approval of Environmental Restoration Program 
Plans and Reports), LANL-ER-AP-01.4 (Distribution of Controlled Documents 
Prepared for the Environmental Restoration Program). and LANL-ER-AP-01.5 
(Revision or Interim Change of Environmental Restoration Program Controlled 
Documents). are also followed. 
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Records (including data) will be protected in and accessed through the referable 
information base. The referable information base includes all the information 
systems maintained at the Records-Processing Facility (RPF) and the Facility for 
Information Management, Analysis, and Display (FIMAD). RPF personnel receive 
ER Program records, assign an ER identification number, and process records for 
delivery to the FIMAD. The RPF will complement FIMAD in certain aspects of data 
capture, such as scanning. The RPF also functions as an ER Program reference 
library for information that is inappropriate either in form (e.g., old records) or in 
content (e.g., Eederal Register) for storage at the EIMAD. EIMAD provides the 
hardware and software necessary for data capture. display, and analysiS. The 
information will be readily accessible through a network of work stations. Configu
ration management accounts for. controls. and documents the planned and actual 
design components of FIMAD. 

3.0 USE OF ER PROGRAM RECORDS MANAGEMENT FACILITIES 

The RPE and EIMAD will be used for managing records resulting for work conducted 
at OU 1129. Interaction with these facilities is described in LANL-ER-AP-2.01, the 
program plan. and other program procedures and management guidance docu
ments, as appropriate. 

4.0 COORDINAnON WITH THE QUALITY PROGRAM 

Records will be protected throughout the process, as described in Chapter 4.0 of the 
program plan and in LANL-ER-AP-02.1. The originator is responsible for protecting 
records until they are submitted to the RPE. The level of protection afforded by the 
originator will be commensurate with the value of the information contained in the 
record. Upon receipt of a record, the RPE will temporarily store the original of the 
record in one-hour, fire-rated equipment and will provide a COPY ofthe record tothe 
EIMAD. The RPE will then send the original record to a dual-storage area for Iong
term storage in a protected environment. 

5.0 COORDINAnON WITH THE HEALTH AND SAFETY PROGRAM 

The Laboratory's Occupational Medicine Group (HS-2) will maintain medical records 
because of their confidential nature. Training records will be maintained by 
appropriate custodians in coordination with Laboratory/DOE policy and will take into 
account the specific needs of the ER Program. The EIMAD will contain information 
about the completion of training, dates of required refresher training, and similar 
information, as well as the specific location of training records for program partici
pants. 

6.0 COORDINA llON WITH THE ER PROGRAM'S MANAGEMENT INFOR
MATION SYSTEM 

Specific reporting requirements are ER Program deliverables and, as such, are 
monitored through the ER Program's management information system. Records 
resulting from work conducted at OUs contribute to the development of these 
deliverables. 
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7.0 COORDINATION WITH THE COMMUNITY RELATIONS PROGRAM 

RCRA requires that records be made available to the public; CERCLA requires that 
administrative records be made available to the public. Two complementary 
methods of providing information to the public-hard copy and electronic access
are being implemented. The community reading room allows public access to hard 
copies of key documents. A work station and necessary data links are being 
prepared to allow public access to the FIMAD data base. 
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Annex V Community Relations Project Plan 

1.0 OVERVIEW OF COMMUNITY RELATIONS PROJECT PLAN 

The Community Relations Project Plan specific to Operable Unit (aU) 1129 follows 
the directives, goals, and regulatory requirements set forth in the Community 
Relations Program Plan in Annex Vof the Installation Work Plan (IWP) for Environ
mental Restoration (ER) (LANl1991, 0553). This annex describes the community 
relations activities for au 1129 during the Resource Conservation and Recovery Act 
(RCRA) facility investigation (RFI). The activities are based on current knowledge 
of public information needs and resources available to the Los Alamos National 
Laboratory (the Laboratory) ER Program staff. 

As shown In Figure V -1, public participation is required by regulation during the 
corrective action process; therefore, the laboratory will provide opportunities for 
public participation during the five-year RFI process as described in this project plan 
and as illustrated in Figure V-2. The Hazardous and Solid Waste Amendments 
(HSWA) Module ofthe laboratory's RCRA facility permit (NMEID 1989,0595; EPA 
1990,0306) requires that the following be addressed in community relations plans: 

• establishing a mailing list of interested parties; 

• providing to the public news releases. fact sheets, approved 
RFI work plans, RFI final reports, special permit conditions 
reports. phase reports, and quarterly progress reports that 
explain the progress and conclUSions of the RFI; 

• creating a repository for public information and a reading room 
at which up-to-date information is provided; 

• conducting informal meetings for the public and local officials, 
including briefings and workshops, as appropriate; 

• conducting public tours and briefings to address individual 
concerns and questions; and 

• establishing procedures for immediate notification of neigh
boring pueblos and other affected parties of any newly discov
ered off-site release(s). 

These items are addressed in Sections 2.1 through 2~6 of this project plan. 

All information concerning ER Program activities at au 1129 will originate with or be 
provided to the public through the community relations project leader: 

Community Relations Project Leader 
Environmental Restoration Program 
Los Alamos National laboratory 
2101 Trinity Drive, Suite 20 
los Alamos. New Mexico 87545 
(505) 665-2127 
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Figure V-1. Opportunities mandated by regulation for public participation during the corrective 
action process. 
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Figure V-2. Opportunities for public participation during the OU 1129 RFI. 
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2.0 COMMUNITY RELATIONS ACTIVITIES 

The following subsections provide a brief description of community relations activi
ties to be conducted at OU 1129 during the RFI activities. The scope of each activity 
can be tailored to respond to public information needs. 

2.1 Mailing List 

The Community Relations Office will add to the ER Program mailing list any residents 
and businesses identified as owning property on or adjacent to OU 1129 and cur
rent and former workers at OU 1129 to keep them informed of meetings, activitieS, 
and schedules pertaining to the OU. 

2.2 Fact Sheets 

The Community Relations Office has developed a fact sheet with map inset(s} that 
show(s} OU 1129 and summarizes site history and use, known contaminants of 
concem, and planned activities (Attachment I). These fact sheets will be updated to 
reflect changes in public needs and progress made during the remediation process. 
A map showing SWMU locations in OU 1129 will be available for public review in the 
ER Program's Community Reading Room. 

2.3 ER Program Community Reading Room 

As they are developed, documents and data associated with OU 1129 (such as the 
RFI Work Plan, quarterly technical progress reports, and the RFI report) will be made 
available to the public at the ER Program Community Reading Room from 9 am to 
4 pm on Laboratory business days. A draft copy of the RFI Work Plan for OU 1129 
will be available at the reading room in May 1992. 

2.4 Public Information Meetings, Briefings, Tours, and Responses 
to Inquiries 

Public information meetings have been held in Los Alamos to introduce the 
community to the ER Program. The Laboratory and the Department of Energy plan 
to hold quarterly public information meetings to discuss specific activities and 
significant milestones during the RFI. Tours will be conducted for interested parties 
upon request. 

If an issue of concem but of limited interest is raised at a public information meeting, 
a subsequent special briefing or a one-to-one meeting may be necessary. The 
Community Relations Project Leader and the OU Project Leader will coordinate 
responses to such inquiries. 

2.5 Quarterly Technical Progress Reports 

As the RFI for OU 1129 is implemented, the Laboratory will summarize technical 
progress in quarterly technical progress reports, as required by the HSWA Module 
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(Task V, C, p. 46). These reports will be available at the ER Program Community 
Reading Room. 

2.6 Procedures for Public Notice 

The ER Program is preparing an administrative procedure that will provide informa
tion on notifying property owners and residents of any releases that might move off 
the Laboratory site. 

2.7 Informal PubliC Review and Comment on the Draft RFI Work Plan for 
OU 1129 

The Laboratory will encourage public comment on the field sampling proposed in the 
draft Work Plan for OU 1129 after the Environmental Protection Agency has formally 
approved thie draft document, which was submitted in May 1992. Public comment 
regarding numbers of samples, types of samples, and quality assurance samples 
(e.g., duplicate samples) will be incorporated, as appropriate, in the final RFI Work 
Plan for OU 1129. 
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ATTACHMENT I 

Fact Sheet for Operable Unit 1129 
(Technical Areas 4, 5, 35, 42, 48, 52, 55, 63, and 66) 

Community Relations Project Plan 

• An Operable Unit is a logical grouping of potential contaminated release sites 
called solid waste management units (SWMUs). Operable Unit 1129 consists 
of SWMUs identified in current Technical Areas (TAs) 5,35, 48, 52, 55, and 63. 
and former T As-4 and -42. No SWMUs have been identified In T A-66. All land 
within Operable Unit 1129 is currently owned by the Department of Energy 
(DOE) and managed by the University of Califomia for DOE. 

• Laboratory operations conducted at Operable Unit 1129 T As included the use 
of firing sites, waste 011 and wastewater treatment faCilities, waste disposal 
areas, aboveground and underground storage tanks, an inCinerator, decontami
nation areas, septic systems. sanitary waste treatment lagoons, outfalls, sumps 
and tanks, industrial waste lines, surface impoundments, oil spills, container 
storage areas, a calibration chamber, polychlorinated biphenyl (PCB) trans
formers, and soil contamination from operational releases. A breakdown of 
Laboratory activities at each T A Is provided on the following page. 

• Laboratory operations at Operable Unit 1129 began in 1944. Ongoing laboratory 
operations continue to date at T As-35 , -48, -52, -55, -63. and -66. Operations 
ceased at former TA-4 in 1946, at TA-5 in 1959, and at former TA-42 in 1969. 
TA-5 is currently used only for an electrical substation and as a buffer zone. 

• Wastes that may have been present in the T As that compose Operable Unit 
1129 include radioactive materials, heavy metals, photo-processing chemicals, 
water treatment chemicals, various acids and bases, organic solvents, high 
explosives, waste oils, diesel fuel, and PCBs. 

• The Laboratory will develop a Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) Work Plan by May 1992 that will outline 
procedures to verify past cleanups or determine the presence of residual 
contamination in Operable Unit 1129. This site investigation will define the type 
and extent of any contamination and identify any potential receptors. 

• For many years, the Laboratory has conducted a comprehensive environmental 
monitoring and surveillance program in Los Alamos County and throughout 
Northem New Mexico. The program is designed to identity releases from 
Laboratory operations that could pose a health risk to individuals living in the 
comrrunities surrounding the Laboratory. No contamination is known to exist on 
private property that threatens the health and safety of local residents. This 
finding is based on assessment of technical data gathered from this program. If 
an imminent health threat is found, immediate action will be taken by DOE and 
the Laboratory. 

• Contamination of the drinking water is highly unlikely as the main aquifer is at 
least 700 feet below site surfaces. 
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Operable Unit 1129 Locator Map 
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BACKGROUND OF OPERABLE UNIT 1129 

TA-4, also known as Alpha Site, was used from 1944 to 1946 as a firing site for 
munitions testing. The area former1y designated as TA-4 is currently located within 
the boundaries of TA-52 and TA-63. 

TA-S, also known as Beta Site I was used as a firing site from 1944 to 1959. The area 
is now used as a buffer zone and is undeveloped except for a water supply well and 
an electrical substation. 

TA-35, also known as Ten Site, was established in 1951 as a major laborato ry facility , 
and has been used continuously for research and development since that time. TA-
35 was previously used for radionuclide experimentation. nuclear reactor technology 
development. and tritium proceSSing. and was also the site of a wastewater 
treatment plant. Current research is focused on nuclear safeguards and laser 
research and development. 

TA-42, also known as the Incinerator Site, was established in 1951 to house an 
incinerator for volume reduction of radionuclide-contaminated waste. The incinera
tor was used only for one year because of operational problems, and the site was 
later used as a decontamination area. Former TA-42 is now within the boundaries 
ofTA-5S. 

TA-48. also known as the Radiochemistry Site, has been used since 1957 for 
research in radiochemistry and general chemistry. 

TA-S2, also known as the Reactor Development Site, was established in 1965 to 
house the Ultra-High-Temperature Reactor Experiment (UHTREX), a helium
cooled. uranium-fueled nuclear reactor that operated until 1968 . The TA is now used 
for nuclear safeguards research and office space. 

TA-SS, also known as the Plutonium Processing Facility. began operations in 1978, 
and has since served as the primary laboratory for research and processing of 
plutonium. It is also used for research on other radionuclides including uranium and 
americium. 

May 1992 v-s RFI Work Plan for OU 1129 



Annex V Community Relations Project Plan 

service area by the Laboratory's maintenance contractors. 

TA-66. also known as the ATAC Facility. was established in 1989. It is leased by 
DOE to the DoD for use as office space. 

PREVIOUS CLEANUP IN OPERABLE UNIT 1129 

TA-4, TA-5, and TA-42 have undergone overall site cleanups. Radiological contami
nation in TA-4 and TA·5 was partially cleaned up in 1960 and in 1985. Both TAs 
underwent decontamination and decommissioning (D&D) in 1985 as part of the Los 
Alamos Site Characterization Project. TA-42 underwent D&D in 1978. at which time 
all structures were removed, and radioactively contaminated solis were excavated. 
potential hazardous chemical contamination has not been addressed at any of these 
sites. 

Remediation has been conducted at several SWMUs at TA-35, TA-48, and TA-52. 
Several SWMUs at TA·35 underwent D&D between 1981 and 1991. Other D&D 
efforts are planned for TA-35. The only D&D effort conducted at TA-48 involved the 
removal of an abandoned septic system in 1986. All equipment associated with the 
UHTREX reactor and Waste Treatment Facility at TA-52 underwent D&D during 
1988-1989. 

No D&D activities have been conducted to date at TA-55, TA-63, or TA-66. 

FUTURE ACTION AND PROPOSED TIME FRAME 

The RFI Work Plan, which describes the characterization activities and verification 
sampling, will be completed for Operable Unit 1129 by May 1992. RFI characteriza:' 
tion activities are scheduled to be initiated by 1992 and completed by 1998. The 
Corrective Measures Study (CMS). which develops the set of remediation alterna
tives. is scheduled to begin in 1996 and be completed by 1998. 

Ensuring the safe management of past. present, and future waste requires coopera
tion of government, industry, and the public. The Laboratory's commitment is to 
provide information to the public. such as this fact sheet. concerning actions taken 
during investigations and throughout the entire cleanup process. If you have 
additional questions about Operable Unit 1129 or about the Laboratory's Environ
mental Restoration Program, please do not hesitate to visit, call, or write: 

Community Relations Project Leader 
Environmental Restoration Program 

Los Alamos National Laboratory 
Box 1663, MS M314 

RFI Work Plan for OU 1129 

2101 Trinity Drive, Suite 20 
Los Alamos, NM 87545 

505-665-2127 
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SWMU 
No. TYPE 

4-001 Firing Site 
TA-4-18 

4-002 Surface 
Disposal Site 

TABLE A·1 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
Firing pit was located on Shrapnel and High explosives 
the north side of Puye debris were (HE), natural and 
Road, approximately released In the pit depleted uranium, 
2200 It east of and surrounding lead, and beryllium 
T A-52-1. Used area from test were used In test 
for surface Implosion shots. Some shots. No uranium 
test shots. materials were has been found at 

contaminated TA-4, however, and 
with uranium. it is unlikely that HE 

residue is still 
present. 

Located on north-facing Debris from test Uranium, beryllium, 
slope of Mortandad shots was bull- lead, aluminum, and 
Canyon, north of firing pit. dozed off the HEs from test shots 

mesa. may be present. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DA T A/REMEDIAL 
EFFORTS 

The pit was cleared of all 
debris, backfilled and 
contoured in 1985. The site 
waS to be decontaminated 
for radioactivity at that time, 
but no above-background 
radioactivity was detected. 
In a 1988 survey, beta-
gamma activity at the pit was 
measured at 354 cpm 
(background is 109 cpm). A 
piece of shrapnel found in 
the pit had beta-gamma 
activity of 1,318 cpm. 
Gamma exposure measured 
at the surface was 19 J.lRlhr 
(background 14 J.lRlhr). The 
site has not been character· 
Ized for nonradioactive 
contamination. 
This site was not addressed 
during 1985 
decontamination and 
decommissioning (0&0). 
There have been no known 
surveys for radioactive or 
nonradioactive 
contamination. 

~ 
~ 

~ 
).. 

~t. 
., ~ 

~! 
S.s 
~~ n. ~ 
~ r 
'E. i 
:::!. , 
::s • 

0: 
( 



~ 
"'it. -10 

~ 

),. 

I\, 

::a 
:!! 
~ 
:i1-

" iii :;, 

0' .... 
o c: --~ 

SWMU 
No. TYPE 

4-003(a) Outfall 

4-003(b) Outfall 

4-004 Soil 
Contamination 
Below Former 
Building TA·4-7 

TABLE A-l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Served T A-4-7, the No known Outfall was possibly 
laboratory/darkroom; releases used for discharge 
located on the south side of photo-processing 
of TA-4-7. chemicals, possibly. 

contaminated with 
uranium. 

Served T A-4-3; located No known Unknown 
20 ft north of T A-4-3. releases 

Located south of Puye No known Photo-processing 
Road, just Inside T A-52 releases chemicals, possibly 
fence; T A·4· 7 was the contaminated with 
former laboratory/ uranium, and other 
darkroom for T A-4. unspecified 

chemicals may be 
present 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

DA TAIR EMEDIAL 
EFFORTS 

There have been no known 
surveys for nonradioactive 
contamination at this outfall 
site. 

Radiological surveys in 1953 
and 1985 detected no 
above-background radiation. 
The drain pipe was removed 
in 1985. In a 1988 survey. 
224-cpm beta-gamma activity 
was detected (background is 
109 cpm). Gamma exposure 
at the surface was essentially 
at background. The site has 
not been characterized for 
nonradioactive 
contamination. 
A 1988 radiation survey 
measured 240'cpm beta-
gamma activity (background 
is 109 cpm) at the former site 
of TA-4-7. Gamma exposure 
at the surface was essentially 
at background. The site has 
not been surveyed for 
nonradioactive 
contamination. 
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SWMU 
No. 

C·4·001 

5·001 
(a) 
(b) 
(c) 

TYPE 
Potential 
Release 
Sites (Soil 
Contamlnatio 
n Beneath 
Former 
Buildinasl 
Firing Sites: 
TA-5·7, 
TA·5-15, 
Unnumbered 
Far-Firing 
Point. 

---

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Potential soil No known Unknown 
contamination may be releases 
present beneath former 
buildings TA·4·1, 
TA·4·2, TA·4·3, TA·4·4, 
TA·4-5, TA·4-6. TA-4·8, 
and TA-4·13. 
Steel barricade FIring Pits Shrapnel, debris, HE, natural 
No. 1 and No.2, and a and depleted uranium, beryllium, 
third firing pit, were used uranium were lead, and cadmium 
for Implosion test shots at released from test were used in test 
TA·5. shots Into the shots and may be 

firing pit and present. 
surrounding 
areas. Some 
metal debris was 
contaminated with 
uranium. 
Radioactive 
contamination 
from uranium 
used In the test 
shots was found 
to a depth of 15 ft. 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

OAT A/REMEDIAL 
EFFORTS 

Sites were surveyed for 
radioactivity in 1985. No 
above·background 
radioactivity was detected. 

Radioactive HE and toxic 
contamination were not 
found in a 1959 survey, and 
a 1978 survey yielded no 
detectable radioactivity at the 
pits. In 1985, uranium oxide 
was visble in an area 
surrounding the firing pits, 
and radioactivity at 20 to 40 
mAlhr was measured at 
Firing Pit No.2. 
Radioactively contaminated 
soils were removed In 1985, 
but there have been no 
attempts to assess 
nonradioactive 
contamination at the site. 
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SWMU 
No. TYPE 

5-002 Canyonside 
Disposal 

5-003 Calibration 
Chamber 

5-004 pecommissionec 
~eptic System 
A-5-13 

5-005(a) French Drain 
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, 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES' CONSTITUENTS 
DESCRIPTION' RELEASED 

LOCATION KNOWN SUSPECTED 
located on north-facing Debris from test Uranium, beryllium, 
slope of Mortandad shots was lead, aluminum, 
Canyon, north of the firing bulldozed off the cadmium, and HE 
pits. mesa. from test shots may 

be present. 

35-ft-deep shaft, lined No known lead maybe 
with lead bricks, used to releases present 
calibrate thermolumines-
cent dosimeters (TlOs). 
Received waste from the No known Unknown chemicals 
laboratory Building, releases are suspected 
T A-5-1; removed before 
1985 LASCP; removal 
confirmed In 1985. 
Ran northward to No known Uranium. and 
Mortandad Canyon from releases possibly other 
the Control Building. radio nuclides and 
TA-5-4. hazardous 

chemicals may be 
present. 

ENVIRONMENTAL 
SURVEYS' ANAL YTICAL 

DATA/REMEDIAL 
EFFORTS 

Visible debris was cleaned 
up during the 1985 los 
Alamos Site Characterization 
Project (lASCP), but 
radioactivity was not 
assessed. There have been 
no known surveys for 
radioactive or nonradioactive 
contamination. 
The chamber was backfilled 
before 1985; the lead bricks 
were left in place. 

A 1959 survey measured no 
detectable radiation or HE; 
also, no radioactivity was 
detected during 1985 0&0 
operations. 
Drain and associated soils 
were removed in 1985. 
Radioactivity up to 20 mRlhr 
was detected in 1985 at the 
former site of the Control 
Building, and may have been 
released through the French 
drain. There have been no 
known surveys of nonradio-
active contamination 
associated with this outfall. 
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SWMU 

No. TYPE 

5-005(b) Outfall 

5-006(a) Soil 
Contamination 
Below Former 
Building TA-5·1 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ 
CONSTITUENTS 

RELEASED 
LOCATION KNOWN SUSPECTED 

Served shop and No known Unknown 
darkroom T A-5-5; located releases 
south of Puye Road, 
south of the former 
location of TA-5-5. 

laboratory Building No known HE was detected in 
releases 1959; whether it is 

still present at site Is 
unknown. 

--- ~--- --_.-

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DA T A/REMEDIAL 

EFFORTS 

Contamination from HE was 
found in 1959 in the shop 
served by the outfall. 
Radioactive and toxic 
contaminants were not 
found. There have been no 
known surveys of radioactive 
or nonradioactive 
contamination at this outfall 
site. 
Contamination from HE 
found in 1959. No 
detectabfe radioactivity was 
found in surveys In 1959, 
1973. 1976, and 1985. 
Beta-gamma activity of 220 
cpm (background 116 cpm) 
was detected in 1988. 
Gamma exposure was only 
slightly above background in 
1988. Soils have not been 
characterized for 
nonradioactive 

_~ntamina.tion. 
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SWMU 
No. 

S-006(b) 

S-006(c) 

S-006(d) 

TYPE 
Soil 
Contamination 
Below Former 
Building 
TA-S-4 

Soil 
Contamination 
Below Former 
Building 
TA-S-S 

Soil 
Contamination 
Below Former 
Building 
TA-S-6 

TABLE A·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Control Building No known Uranium oxide, 

releases probably from test 
shot fallout, was 
visible in the area, 
but was cleaned up 
in 1985 LASCP. 
Metals from test 
shots may also be In 
thearea. 

Shop and darkroom No known HE and photo-
releases processing 

chemicals may have 
been released. HE 
may no longer exist 
in that form. 

laboratory Building No known HE was detected in 
releases 1959, but may no 

longer exist In that 
form. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

Radioactivity up to 20 mRlhr 
was measured at the site In 
1985. Beta-gamma activity 
was measured at 254 cpm 
(background is 116 cpm) in a 
1988 survey. Gamma expo-
sure was essentially at back-
ground. There have been 
no known surveys for non-
radioactive contamination. 
Contamination from HE was 
found In the shop In 1959. 
Beta-gamma activity at 228 
cpm (background is 116 
cpm) was detected in a 1988 
survey. Gamma exposure 
was essentially at 
background levels. Soils 
have not been characterized 
for nonradioactive 
contamination. 
Beta-gamma activity at 246 
cpm (background Is 116 
cpm) was measured in a 
1988 survey. Gamma 
exposure was essentially at 
background. Soils have not 
been characterized for 
nonradioactive 
contamination. 
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SWMU 
No. TYPE 

5-006(e) Soil 
Contamination 
Below Former 
Building 
TA-5-19 

5-006 Soil 
(f) and (g) Contamination 

Below Former 
Buildings 
TA·5·2 and 
TA·5-3 

,-

a· . :. 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Platform No known Uranium oxide from 

releases test shot fallout was 
visible in the area 
and was removed In 
1985. Metals from 
test shots may also 
be Dresent. 

Magazines No known HE was detected at 
releases the sites In 1959, 

but may no longer 
exist In that form. 

--- --- --

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

There is no survey data for 
this structure. Soils have not 
been characterized for 
nonradioactive 
contamination. 

In a 1988 survey, beta-
gamma activity was 
measured at 204 and 
238 cpm for SWMU Nos. 
5·006(f) and 5-006(g), 
respectively (background Is 
116cpm). Gammaexposure 
was essentially at 
background for both sites. 
Soils have not been 
characterized for 
nonradioactive 
contamlnaJion. _____ 
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SWMU 
No. 

5-006(h) 

C-5-001 

TYPE 
Soil 
Contamina-
tion Below 
Former 
Building 
TA·5-9 

Potential 
Release Sites 
(soil 
contamination 
beneath 
former 
buildings) 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
X-Unit Chamber Radioactivity up to Metals from firing 

40 mRlhrwas shots may also be 
measured present. 
beneath the X-
unit chamber In 
1985. The 
contamination was 
probably from 
uranium used in 
test shots. 

Potential soil No known Unknown 
contamination may be releases 
present beneath former 
buildings T A-5·8 and T A-
5-21. 

, -

ENVIRONMENTAL 
SURVEYS/A NAL YTiCAL 

DA T A/REMEDIAL 
EFFORTS 

The X-unit chamber was 
removed, along with affected 
soil, tuff, and vegetation, in 
1985 LASCP. 
Contaminated materials were 
removed to a depth of 15 ft. 
until no further radioactivity 
was detected. Soil samples 
were taken to confirm the 
removal of all radioactivity. 
Soils have not been 
characterized for 
nonradioactive 
contamination. 
Sites were surveyed for 
radioactivity in 1985. No 
above-background 
radioactivity was detected. 
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SWIIU 

No. TYPE 

3S-001 Material 
Disposal 
AIea-W 
(Sodium 
Disposal 
Tanks) 
TA-3S-43 

3S-003 Underground 
(a-c) Storage 

Tanks (USTs) 
for 
Radioactive 
Waste 
TA-3S-4, -S, 
and -6 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURESI HAZARDOUS 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Located on south edge of No known Tanks may haw 
mesa, south of TA-3S-2; releases leaked sodium 
consists of two vertical coolant 
tubes filled with contaminated with 
contaminated sodium radionuclides 
coolant from the Los (239Pu, 137Cs, 
Alamos Motten Plutonium 6OCo, 6ONi, 59NI, 
Reactor Experiment 22Na). 
(LAMPRE) reactor. 

Three 600-gal. tanks No known Tanks handled 
between TA-3S-2 and -7, releases from liquid radioactive 
on the east side of these USTs, but waste that 
TA-3S-3. there is known contained 140La, 

contamination 1408a, 137Cs, 9OSr, 
associated with 89Srt SOy, 106Ru, 
Phase Separator 235U, and 239pu. 
Pit,3S-003(n). Waste may also 

have contained 
solvents and other 
chemicals. 

ENVIRONMENTAL 
SURVEYSI ANAL YTICAL 

DATA/REMEDIAL 

EFFORTS 

Tops of tanks read 10 mAlhr 
immediately after 
emplacement in 1964; site 
was entombed in concrete in 
1980. TLOs measure 
gamma activity outside the 
concrete structure as part of 
Los Alamos National 
Laboratory (LANL) 
Environmental Surveillance 
Program . 
There have been no known 
surveys or samples taken 
from the soils adjacent to or 
beneath these tanks. Tanks 
are planned for removal as an 
institutional corrective 
measure. 
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SWMU 

No. 

35-003 
(d) 

35-003 
(e) 
(f) 
(g) 

TYPE 

Radioactive 
Waste 
Holding 
Tanks 
TA-35-10 

Storage Tank 
TA-35-36, 
Rooculator 
Tank 
TA-35-37, 
Regenerant 
Tank 
TA-35-38 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Contained four There were Wastewater 
50,OOO-gal tanks located numerous released from 
east of T A-35-7, used for releases of TA-35-10 may also 
storage and decay of radioactive liquid have Included other 
radioactive liquid waste waste from radlonuclldes (e.g., 
from the radioactive TA-35-10 to Ten 235U) and other 
lanthanum project and Site Canyon and hazardous 
other projects In T A-35-2. underlyIng soils In chemicals and 

the 1950s. solvents. 
Known 
radionuclldes 
released Include 
14Ola. 137Cs, 
OOSr, 239pu, goy, 
89Sr, and 1400a. 

SWMU No. 35-OO3(e) was No known Tanks handled 
a 25,OOO-gal. tank east of releases liquid radioactive 
TA-35-7; SWMU waste that 
Nos. 35-003(f and g) contained 140la 
were at the southeast 14OBa, 137Cs, 90Sr, 
corner of TA-35-7_ 89Sr, goy, 106Ru, 

235U, and 239Pu. 
Waste may also 
have contained 
solvents and other 
chemicals. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

TA-35-10 was removed in 
1985. At that time, 37 of 86 
subsurface soil samples 
collected contained >75 
pCi/g beta, with a maximum 
of 356 pCltg from 9OSrJ90y. 
Most samples were collected 
from depths of 18 to 20 ft. 
Solis were removed to this 
depth. The extent of 
contamination remaining is 
unknown. 

The storage tank SWMU 
No. 35-003(e) was removed 
In August 1981; the 
flocculator and regenerant 
tanks were removed in 1980. 
No surveyor analytical data 
are available concerning soils 
beneath these tanks. 
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SWMU 

No_ TYPE 

35-003 Retention 
(h) Tank 

TA-35-31 

35-003 Surge Tanks 
(i), TA-35-78, 

(j and k) Storage Tanks 
( aboveground) 
TA-35-9B, and 
-97 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMAnON FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ 
CONSTITUENTS 

RELEASED 
LOCATION KNOWN SUSPECTED 

Located northeast of No known Tanks handled 
T A·35· 7. removed in releases liquid radioactive 
1984. waste that 

contained 14Ola, 
1408a. 137Cs, 9OSr, 
89Sr, 9Oy, 106Ru, 
235U. and 239pu. 
Waste may also 
have contained 
solvents and other 
chemicals. 

Surge tanks were formerly No known Surge tanks 
located near the releases handled manifold 
northwest corner of gas. Storage tanks 
T A-35-243. Storage are believed to 
tanks were formerly have handled oil. 
located on the west side Tanks did not 
of TA-35-29. These tanks manage 
were not associated with radio nuclide-
the wastewater treatment contaminated 
plant. waste. 

~.-...... ~-

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

The tank was removed in 
1985; no radioactivity was 
encountered in soils 
beneath the tank. 

Surge tanks were relocated 
to TA-35-27 in 1974. No 
information is available on 
their removal. Storage tanks 
were removed after 1985. 
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SWMU 

No. TYPE 

35-003 Pump Pit 
(Q TA-35-8, 
(q) Pipe Trench 

TA-35-9 

35-003 Sludge Tank 
(In) TA-35-22 

~-

TABLE A·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMAnON FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Located east of TA-35-7, No known Structures handled 
northwest side of releases liquid radioactive 
TA-35-10. waste that 

contained 140La, 
1408a, 137Cs, 9OSr, 
89sr,9Oy,106Ru, 
235tJ, and 239pu. 
Waste may also 
have contained 
solvents and other 
chemicals. 

Located near the Soils beneath and Soils may also be 
southeast comer of T A- around sludge contaminated with 
35-7; used for storage of tank were other radionuclides 
radioactive sludge contaminated with ~~., 239Pu and 
prectpitated chemically 137Cs and 9OSr• U) and other 
from tanks In TA-35-10. Cracks in tuff at hazardous 

10-ft depth also chemicals and 
contain solvents. 
beta/gamma 
activity. 

--... ~- --

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

DATA/REMEDIAL 

EFFORTS 

Structures were removed in 
1984; no radioactivity was 
detected at that time. 

The tank was removed in 
1981. Soils beneath and 
around the tank contained 
beta-gamma activity u~ to 
46,000 dlmlg from 13 Cs 
and 9OSr. Soils were 
excavated to a 10-ft depth. 
Cracks in tuff at 10- ft depth 
contained gross-beta activity 
as high as 5,000 pCl/g. 
Contaminated tuff was left in 
place and the pit was 
backfilled. 
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SWMU 

No. TYPE 

35-003 Phase 
(n) Separator Pit 

TA·35·3 

35-003 Manhole 
(0) TA-35-12 

35-003 Air Finer 
(p) Building 

TA-35-7 

TABLE 6·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURESI HAZARDOUS 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Located between The phase Soils may also be 
TA-35-7 and TA-35-2. separator pit Is contaminated with 

known to be other radlonuclides 
contaminated with ~~., 239pu and 
137Cs and 9OSr. U) and other 

hazardous 
chemicals and 
solvents. 

Located near the east wall Gross-beta Radioactive 
of TA-35-7. contamination contamination may 

exists at a 9-ft be accompanied by 
depth along the hazardous 
east wall of chemicals and 
TA-35-7. solvents. 

Located east of TA-35-2. The Air Filter lon-exchange 
Building is known columns and tanks 
to have released located at 
air contaminated southeast comer of 
with 137 Cs and TA-35-7 may have 
90Sr and other released radioactive 
radlonuclides to contamination to 
the atmosphere. the soil. 

):.. 

~ 
t\ 

~ 
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ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

Surveys conducted in June 
1990 found up to 10,000 
dpml60 cm2 surface 
radioactivity inside the 
concrete pit. Pit and 
contaminated soils are 
scheduled to be removed as 
an Institutional corrective 
measure. 
Manhole and Line 90A were 
removed in 1985, along with 
66 rna of soli. 7-nCilg gross-
beta activity was left in place 
at that time. 

Filters, lon-exchange 
columns, and piping were 
removed In 1980. The 
building was 
decontaminated at that time. 
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SWMU 

No. TYPE 

35-003 Receiving 
(r) Canyon 

35-003 Industrial 
(misc.) Waste lines 

35-004 Container 
(a) Storage Area 

(active) 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Small tributary of Ten Site The canyon is The canyon is also 
Canyon located contaminated with suspected of 
Immediately east of radioactivity from contamination by 
TA-35-7 spills and releases hazardous 

from TA-35-10 in chemicals and 
the 1950s. solvents, and other 
Known radio nuclides (e.g., 
constituents 235U). 
include 137Cs, 
90Sr, 239pu. 

Connected various Trenches from Other radionuclides 
portions of wastewater which radioactive ~e~., 235U and 
treatment plant at east liquid waste lines 3 Pu), plus 
end of TA-35. were removed solvents and other 

contain up to hazardous 
1,100-pCi/g chemicals are 
gross-beta suspected. 
activ~ primarily 
from Srf»f. 

located at east and south Stained soils were Area is used for 
sides of T A-35-25. observed in 1988. storage of oils and 

solvents. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

Numerous surveys and soil 
sampling efforts have 
detected radioactivity in the 
canyon since the 1950s. In 
1988, 100 JiRlhr activity was 
detected In the canyon 
immediately east of the 
former location of TA-35-1 0, 
and 80 JiRlhr was detected 
50 ft east of there. 
Industrial waste lines were 
removed in 1981 and 1985. 
Contaminated soils were 
removed at that time, but up 
to 1,100 pCllg beta activity 
was left In trenches at depths 
of 18 to 20 ft. 

None 
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SWMU 

No. TYPE 

35-004 Container 
(b) Storage Area 

(active) 

35-004 Container 
(g) Storage Area 

(active) 

35-004 Container 
(h) Storage Area 

(Inactive) 

35-004 Container 
(i) Storage Area 

(Inactive) 

35-004 Container 
m Storage Area 

(active) 

TABLE 6·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURESI HAZARDOUS 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
located at the northeast Stained soits and Area Is used for 
comer of TA-35-85. concrete were storage of oils, 

observed In 1988. solvents, alcohol, 
and acetone. 

located at south side of Stains on asphalt Area Is used for 
TA-35-S1 and underlying storage of oils, 

soils were Freon™, solvents, 
observed In 1988 and vacuum 
and 1991. pumps. 

Formerty located at the Stained soils were Area was reportedly 
northeast corner of reported in 1988; used for storage of 
T A-35-1, near Manhole no stains were oils, solvents, 
TA-35-11. observed In 1991. FreonT"', and 

C8D8Citors. 
Formerly located near the No known Area was used for 
west end of TA-35-244. releases storage of oils, 

solvents, 
capacitors, and 
FreonT

"'. 

located at loading dock Oil stains were Area is used for 
on the southwest side of observed on storage of oils, 
TA-35-128. asphalt in 1988 solvents, 

and 1991. capacitors, and 
FreonT

"'. 

ENVIRONMENTAL 
SURVEYSI ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

None 

Acetone, some metals, and 
alpha- and gamma-emitters 
were detected In soil 
samples collected In 1981. 

None 

None 

None 
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SWMU 

No. 
35·004 

(m) 

35·004 
(0) 

35·008 

35·009 
(a) 

TYPE 

Container 
Storage Area 
(inactive) 

Container 
Storage Area 
(active) 

Canyons Ide 
Area Disposal 

Septic 
System lA· 
35-14, ·15, 
and -18 

---- , 

TABLE 6·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES! HAZARDOUS 

DESCRIPTIONI 
CONSTITUENTS 

RELEASED 
LOCATION KNOWN SUSPECTED 

located along fence on Oil stains ware Area was used for 
south side of lA-35·88. observed on storage of oils, 

asphalt In 1991. Freon™. and 
solvents. 

Located on north dock, No known Area Is used for 
outside lA·35·213. releases storage of solvents 

and other 
unspecified 
chemicals. 

located on north side of No known Possibly paint and 
lA·35·85. releases solvents were 

released 
located on the No known Possibly industrial 
southwest side of lA·35· releases wastes, including 
25; system consisted of a radionuclldes. were 
tank, dosing chamber, released. 
and distribution box; 
discharged to a drain field 
and outfall on south rim of 
mesa. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATAIREMEDIAL 

EFFORTS 

None 

None 

None 

None; system was 
abandoned in 1975. 

~I 
at:~. 

s:~l 
~). 
~ti 
E. i!: 
::!.~ ;:s _ 

O\:)~ 

~~ 
-Sa 
-(\ s· .... 
O\:)~ 

~ g 
§ 

). 

~ 
(\ 

~ 
~ 



::0 
:!:! 
~ 
~ 
'1l 
iii 
::J 

0-.., 

2 --~ 

):.. . -~ 

~ 
""t -co 
~ 

SWMU 
No. TYPE 

35-009 Septic 
(b) System 

TA-35-76 
and·n 

35-009 Septic 
(c) System 

TA-35-44, 
and -45 

35-009 Septic Tank 
(d) TA·35·65 

35-009 Sanitary 
(e) WasteOraln 

line 

35·010 Sanitary 
(a-c) lagoons 
(d) TA-35·144, 
(e) ·145, -146 

Sand Filters, 
TA-35-215, 
Discharge 
Outfall 

TABLE A·' (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES' HAZARDOUS 

CONSTITUENTS DESCRIPTION, RELEASED 
LOCATION KNOWN SUSPECTED 

System located south of No known Possibly Industrial 
TA-35-87; conSisted of a releases wastes, Including 
tank and distribution box; . radionuclldes, were 
discharged to drainfield released. 
and outfall on south rim of 
mesa. 
System located north of No known Possibly Industrial 
TA-35-2; consisted of a releases wastes, Including 
tank and distribution box; radlonucfldes, were 
discharged to a leach field released. 
and two outfalls on north 
rim of mesa. 
Located east of TA·35· No known Possibly Industrial 
33; discharged to leach releases wastes, Including 
field and outfall In radlonucfldes, were 
Mortandad Canyon. released. 
Discharged from TA-35· No known Possibly Industrial 
25 to outfall In Ten Site releases wastes, Including 
Canyon; status Is radionuclldes, were 
unknown. released. 
Located in tributary of Ten No known Possible releases 
Site Canyon releases of industrial wastes 
approximately 300 feet Include 
east of T A-35· 7. radlonuclldes, 

solvents, photo-
processing 
chemicals, and 
other chemicals. 

).. 

:g 

~ 
).. 

ENVIRONMENTAL 
SURVEYSIANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

None; system was 
abandoned In 1975. 

None; system was 
abandoned In 1990. 

None; system was 
abandoned In 1990. 

None 

None 
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SWMU 

No. 

35-014 
(a) 

35-014 
(b) 

35·014 
(c) 

35·014 
(d) 

35·014 
(e" 

TYPE 

Soil 
Contamination 
from 
Operational 
Releases 
011 Spill 

Oil Spill 

Oil SpOI 

011 Spill 

, 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED . 
STRUCTURESI HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Soils located along south Atmospheric No other suspected 
side of TA-35-2, beneath releases of tritium, constituents 
exhaust stack. 239Pu, 235U. 90Sr 

are known. 

Leaking drum located Drum leaked No other suspected 
near the soU1hwest polychlorinated constituents 
comer of the northeast biphenyl (PCB) 
wing of TA-35-2. contaminated oil. 

Stained area 10 by 20 ft. A release of No other suspected 
at southeast comer of dielectric oi Is constituents 
TA·3S·29. visible. 
OO-slained area at A release of 011 may have 
southwest comer of dielectric oil Is contained PCBs. 
TA·3S·29. visible. 
located at mesa edge A release of 011 may have 
near the center of the dielectric ollis cOntained PCBs. 
north side of TA·3S-SS. visible. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

No known soil sampling 
efforts. but peach trees at 
site Indicate very low levels 
of radlonuclide uptake (3H. 
239pu 235U 9OSr)' 
011 spilled contained 
50.4 "gig PCBs. Dru,m was 
removed, but It Is not known 
If all contaminated soil was 
removed. 
011 spilled was reportedly 
PCB·fr ... 

None 

Soli samples showed 
detectable concentrations of 
PCBs. Stained soils have 
been bulldozed off the mesa 
Into a dirt pile on the canyon 
edge. Vegetation beneath 
the dirt pU8 Is dead. 
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SWMU 

No. TYPE 

35-014 Oil Spill 
(e2) 

35-014 Oil Spill 
(I) 

35·014 Oil Spill 
(gl) 

35-014 Oil Spill 
(g2) 

----

TABLE A-l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Spills from former Waste A release of A possible release 
Oil Impoundment (SWMU dielectric ollis of lead and 
No. 35-005a) Into canyon known. radlonuclldes Is 
northeast of TA-35-85. suspected. 

Oil-saturated soil located A release of Oil may have 
along east side of T A-35- dielectric ollis contained PCBs. 
188 known. 

4-ft-long by 2-ft-wide stain A release of Oil may have 
located in the discharge dielectric oil Is contained PCBs. 
area of the outfall (SWMU known. 
No. 35-016[n» northeast 
of TA-35-207. 
Several small oil stains on Oil leaks from Solvents and 
asphalt located near containers are Freon ™ containers, 
fence south of T A-35-86, visible. as weH as oil, were 
at former Container stored at this site. 
Storage Area, (SWMU 
No. 35-004rmn. 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

DATA/REMEDIAL 

EFFORTS 

Oils spilled from 
impoundment were sampled 
in 1988 and were free of 
PCBs, but contained above-
background alpha activity 
and lead. 
Soil samples collected in 
1990 contained between 
2.0-mg/kg and 
22,500 mg/kg total 
petroleum hydrocarbons 
(TPH). No aHempt was made 
to remediate the site. 
None 

None 
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SWMU 

No. TYPE 

35-014 Oil Spill 
(g3) 

lIo 

~ 
35·015 Decommis-

(a) sioned Waste 
Oil Treatment 
Facility. 
TA-35-149, 
·150, 
·151,-152. 
·153, and 
-154 

~ - 35·015 Oecommis-
(b) sioned Waste 

Oil Treatment ~ 
~ 

~ Facility 
::::s 
()' .... 
g --~ 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMAnON FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Large stained area An oil spill is No other suspected 
located on south rim of visible; oils constituents. 
mesa, from T A-35-278 contained PCBs. 
and -279 southward into volatile organic 
canyon; spin came from compounds 
tank farm west of (VOCs), seml-
TA-35-86 (SWMU No. volatile organic 
35-015(a». compounds 

(SVOCs), and 
radionuclldes. 

Formerly located on the Dielectric oils were Spills (SWMU 
west side of TA-35-86; extensively No. 35-014(g3» 
included tanks, grease released from this from this facility 
trap, and oil treatment facility to contained PCBs, 
unit. underlying and VOCs, SVOCs, 

surrounding soils. metals, and alpha-
and gamma-
emiDers. Similar 
constituents are 
suspected here. 

Formerly located on the Spills of dielectric PCBs, metals, and 
west side of TA·35-29. oil to soils in the radionuclides are 

area are visible. suspected. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

Metals, PCBs, SVOCs. 
VOCs, and alpha- and 
gamma-emitters were 
detected in samples 
collected from the spill area 
In 1987. 

The facility was removed in 
1988 or 1989. It is not 
known If contaminated soils 
were removed at that time. 
Most of the area is now 
paved with asphalt. It is not 
known If environmental 
surveys have been 
conducted at this site. 

Radiation surveys in 1988 
detected gamma activity 
50% above background. 
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SWMU 

No. 
35-016 

(a) 

35·016 
(b) 

35-016 
(c) 

35-016 
(d) 

TYPE 

Outfall 
(inactive) 

Outfall 
(active) 

Outfalls 
(inactive) 

Outfall 
(inactive) 

TABLE 6·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Discharged noncontact No known Unknown 
oo06ng water from releases 
TA·35-34. 
National pollutant No known Photo·processlng 
discharge elimination releases chemicals (e.g., 
system (NPDES) silver, cyanide) are 
permitted outfall; susptected 
discharges photo· 
processing wastes from 
T A·35·87. Waste is 
passed through a 
silver/cyanide recovery 
process. 
Two formerly permitted No known Unknown 
outfalls that discharged releases 
noncontact cooling water 
from TA-35-67. 
Formerly permitted outfall No known Unknown 
that discharged releases of 
noncontact cooling water hazardous 
from TA·35-46. constituents 

)a. 

~ 
~ 

~ 
)a. 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

DATA/REMEDIAL 

EFFORTS 

None 

Oischarge is sampled 
according to permit 
requirements; there are no 
known soil characterization 
efforts. 

None 

None 
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SWMU 

No. 

35-018 
(e) 

35-016 
(f) 

35-016 
(g) 

35-018 
(h) 

35-016 
(0 

TYPE 

Outfall 
(Inacti .... ) 

Stonn DraIn 
(active) 

Outfall 
(active) 

Stonn Drains 
(active) 

StormWaier 
Discharge 
Channel 
(active) 

TABLE A-' (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUa REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURESI HAZARDOUS· 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Formerly pennitted outfall No known Unknown 
that discharged releases 
noncontact cooling water 
from lA-3S-85. 
Drain discharges stonn No known Oil spills containing 
run-off near lA·35-8S. releases PCBs have 

occurred In the 
source area of this 
drain(SWMU 
No. 35-014 (ei n. 

NPDES-permitted outfall No known According to the 
that discharges releases SWMU report, this 
noncontact cooling water outfaR Is suspected 
from lA-3S-213. of containing 

tritium. 

Drains discharge stonn No known According to the 
waler and brine from releases SWMU report, this 
deionlzer in lA·3S-213. outfall Is suspected 

of containing 
tritium. 

Channel Discharges No known Unknown 
storm run-off from lA-35 releases 
parking lot east of 
lA-3S-85. ----

ENVIRONMENTAL 
SURVEYSI ANALYTICAL 

DATAIREMEDIAL 

EFFORTS 

None 

None 

Discharge Is sampled 
acc::ording to permit 
requirements; there are no 
known soil characterization 
efforts. 
None 

None 
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SWMU 

No. 

35-016 

m 

35-016 
(k) 

35-016 
(Q 

35-016 
(m) 

35-016 
(n) 

TYPE 

Storm Drains 
(active) 

Outfall 
(Inactive) 

Storm Drains 
(active) 

Outfall 
(inactive) 

Storm Drains 
(active) 

TABLE A-1 (contlnu.d) 

SUMMARY OF ARCHIVAL RELEASE INFORMAnON FOR 
SWMUI REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN ' SUSPECTED 
Drains discharge runoff No known Electropolishing 
and electropolishing releases chemicals are 
wastewater from suspected. 
TA-35-12S. 
Formerly permiHed outfall No known Unknown 
that discharged releases 
noncontact cooling water 
from aas lasar TA-3S-29. 
Drains discharge storm No known Oil spills are present 
runoff from TA-35-29. releases In the source areas 

for these storm 
drains. 

Formerly permiHed outfall Water treatment No other suspected 
that discharged treated chemlcaJs were constituents 
cooling tower water from released. 
TA-3S-33. 
Drains discharge storm Dielectric oil spills PCBs, matals, 
water run-off from are present at the VOCs, SVOCs. and 
TA-3S-S6. outfall and In the radlonucHdes are 

source area for expected. 
these storm drains 
(SWMU 
No. 35-014(0)). 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DAT AlREMEDIAL 

EFFORTS 

None 

None 

Concrete catch basins 
contained 5O'Y. above-
background gamma radiation 
In a 1988 survev. 
None 

None 
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SWMU 

No. TYPE 

35-016 Storm Drains 
(0) (active) 

35-018 Outfall 
(p) (active) 

35·018 Storm Water 
(q) Collection 

Basins 

35-017 Soil 
Contamina-
tion from 
Reactor 
Operations 

--.-

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMAnON FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURESI HAZARDOUS 

DESCRIPTIONI CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Drains discharge Into No known Storm drains are 
Mortandad Canyon at the releases suspected of 
north edge of the mesa, receiving industrial 
north of T A-35-2. wastewater from 

floor drains in 
TA-35-2, Including 
radionuclides and 
PCB-contaminated 
oil. 

Unpermitted outfall that No known Unknown 
discharges noncontact releases 
coonng water from 
TA-35-27. 
located on south rim of SVOCs, PCBs, No other 
mesa, south of TA-35-34. metals, and constituents 

radio nuclides 
exist 

los Alamos Power ·Enriched No other 
Reactor Experiment uranium soup· constituents 
(LAPRE) I and loa was spilled at the 
Alamos Molten Plutonium canyon edge In 
Reactor Experiment 1958 from the 
(LAMPRE) reactors were LAPRE I reactor. 
In the basement of T A-35-
2 at the south side of the 
bull~ng • 

ENVIRONMENTAL 
SURVEYSI ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

None 

None 

PCBs, metals, SVOCs, and 
alpha- and gamma-emitters 
were detected In 1987 in a 
U.S. Department of Energy 
(DOE) Environmental 
Survey. 
Surveys in 1956 indicated 
alpha, beta, and gamma 
activity from 235U. Most 
activity had decayed away 
within six months. 
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SWMU 

No, 

35-018 
(a) 

35-018 
(b) 

35-C-001 
35-C-002 

35·C-003 

TYPE 

leaking PCB 
Transformer 

leaking PCB 
Transformer 

USTs for 
Diesel Fuel 
TA-35-18. 
and -19 

UST for Fuel 
Oil T A-35·20 

TABLE A·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
Transformer Is located at PCB-oil leaked PCBs In soils at the 
station TA-35-32 near the from the base of transformer 
southwest comer of transformer onto pad are suspected 
TA-35-29. concrete pad. 
Formerly located In the Transformer Transformer was 
basement of TA-35-2. leaked PCB-oil In found to be 

basement. but contaminated with 
there are no plutonium (source 
known releases to unknown). 
the environment. 

located near the No known Diesel fuel Is 
southeast corner of releases suspected. 
TA·35-2. 

located on the north side No known Fuel oil Is 
of the south wing of releases suspected. 
TA·35·2. 

___ I.......- ---- ---- '-- --_.-

ENVIRON MENTAL 
SURVEYS/ANAL YTICAL 

DATA/REMEDIAL 

EFFORTS 

None 

Transformer was removed in 
August 1991. 

Tanks were removed in 
1988. There was no visible 
evidence of contamination. 
It is not known if soil samples 
were collected at that time. 
Soils in the vicinity of these 
tanks may have been ex-
cavated In 1991 during the 
LAPRE II removal project. 
Tank was removed in 1988 
with no visible evidence of 
contamination. It is not 
known if samples were 
collected at that time. 
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SWMU 

No. TYPE 

35-C-004 Oil Spill 

35-C-007 Spill 

42-001 Incinerator 
(a) 

TABLE A·1 (continued) 

SU .... ARy OF ARCHIVAL RELEASE INFOR .. ATION FOR 
SW"U. REQUIRING SAMPLING 

ASSOCIATED 
STRUCTURES/ HAZARDOUS 

DESCRIPTION/ CONSTITUENTS 
RELEASED 

LOCATION KNOWN SUSPECTED 
located south of ShellDela No other suspected 
TA-35-125, through dlelecbic oU is constituents 
storm water drain Into known. 
canyon. 

Vegetation kill reported Known release, Unspecified 
east of TA-35 near but composition chemk:aJs are 
sanitary lagoons. of substance is suspected. 

unknown. 
Fonnerly located at the No known Radionuclides and 
north side of T A-42-1 ; releases other hazardous 
used from 1951 to 1952 constituents may 
to reduce the volume of have been released 
radlonuclide- to the atmosphere 
contaminated waste; because of 
associated parts Included problems with the 
the dust collector, Venturi Incinerator's off-gas 
scrubber, ash separator, cleanup system. 
and exhaust stad<. 

ENYIRONMENTAL 
SURYEYS/ANALYTICAL 

DATA/REMEDIAL 

EFFORTS 

Spill was cleaned up with 
absorbent materials. 
Analyses of oil Indicated 
PCB concentration was 
below detection limit. 
Samples were collected; 
however, no record of 
corrective action or analytical 
results is available. 
The Incinerator underwent 
decontamination and de-
commissioning (0&0) in 
1978. SoH samples col-
lected In 1991 at the former 
Incinerator site indicated 
background levels of alpha, 
beta, and gamma radiation. 
VOCs, SVOCs, and PCBs 
were not detected. Toxic 
characteristic leaching pro-
cedure (TCLP) metals were 
below US Environment 
Protection Agency (EPA) 
Quidelines. 
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SWMU 
No • TYPE 

42-001 Ash Holding 
(b) Tanke 
(c) TA-42-2. 

TA-42-3 

JABLE A .. 1 (continued) 

SU .... ARy OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU, REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
Formerly located north of No known No other suspected 
TA-42·1 near the canyon releases from constituents are. 
edge; used to hold ash SWMU 
and sludge that remained No. 42-001 (b); 
after Incineration; solis beneath 
underground pipes SWMU 
connected these tanks to No. 42-001 (c) 
TA·42-1. contained gross-

alpha activity that 
exceeded DOE 
guidelines (see 
Environ me nta' 
Surveys column). 
Alpha activity Is 

ramarilyfrom 
39Pu. 

. ~NVIRONMENT AL 
SURVEYS/ANALYTICAL 

DA T AlREMEDIAL 
EFFORTS 

When the ash holding tanks 
underwent DaD In 1978, tank 
SWMU No. 42-001 (b) was 
found to contain dry sludge 
with 130-nClIg 239pu. Wet 
sludge In SWMU No. 42-
001(c) contained 1,000 nCl/g 
239pu. Soil samples 
collected from the area of 
SWMU No. 42-001 (c) in 
1991 reported background 
levels of beta and gamma 
activity. Surface soils 
contained alpha activity at 59 
to 97 pCVg, and subsurface 
alpha activity was found to be 
>75 pCVg. PCBs and TClP 
metals were below EPA 
gUidelines. No VOCs or 
SVOCs were detected. 
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SWMU 
No. TYPE 

42-002 peconlamination 
(a, and b) Fadfiti" 

42-003 Septic 
System 
TA-42·4 

___ .. L..-

TABLE A·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
TA-42-1 was used from Wastewater No other suspected 
1957 to 1969 as a site to containing constituents. 
decontaminate radionuclld .. , 
equipment. Objects too solvents, and 
large to be acids entered the 
decontaminated In TA-42- septic system that 
1 were cleaned at the end served TA-42·1. 
of the asphalt driveway Similar 
outside TA-42-1. constituents 

washed down the 
embankment on 
the northwest 
side of the parking 
lot on the west 
side ofTA-42-1. 

Located northeast of Liquid waste No other suspected 
TA·42-1; consisted of containing constituenls. 
septic tank. drain line from plutonium, 
TA-42-1. filter trench, tile uranium, and 
drain lield, and an outfall associated fission 
Into Mortandad Canyon. products, tritium, 

solvents, acids, 
and greases was 
released to and 
discharged from 
this septic system. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

TA-42-1 underwent 0&0 in 
1978. At that time, there 
were no attempts to assess 
or clean up contamination at 
the former parking lot area. 
Soil samples collected in 
1991 contained gross-beta 
and gamma activity and 
VOCs below detection limits. 
SVOCs and PCBs were 
below EPA guidelines. 
Gross-alpha activity 
exceeded OOE guidelines 
vaJues at 61 to 130 pCVg. 

1991 8011 samples collected 
al 10-, 15-,20-, and 25-ft-
below lank gross contained 
alpha activity <75 pCllg; 
gross-beta and gamma 
activity were at background. 
VOCs and PCBs were not 
detected, SVOCs were 
below EPA guidelines. 
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SWMU 
No. TYPE 

48-001 Air Exhaust 
System 

48-002 Container 
(a) Storage Area 

(inactive) 

48·002 Container 
(b) Storage Area 

(inactive) 

'--

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
Several exhaust hoods in Hydrochloric, No other suspected 
T A-48-1 are connected to hydrofluoric, nitric, constituents 
a central exhaust system. and perchloric 
Exhaust is routed through acids, plus pCi to 
a Venturi scrubber system "Ci levels of before atmospheric plutonium, release. Poor 
performance of the uranium, and 
Venturi system along with mixed fission 
operation of the system products were 
with clogged or missing released. 
filters led to release of 
Improperly filtered 
exhaust. 

200 flasks of mercury No known Mercury, possibly 
were stored at this area on releases are contaminated with 
the south side of TA-48- suspected. radionuclides, is 
1; flasks were removed In suspected. 
1989. 
Unlabeled drums were Spills and leaks Unspecified 
stored at a loading dock on from drums chemicals, 
the south side of T A-48-1. (contents solvents, oils are 
All materials were removed unknown) were suspected. 
before a 1991 Environ- noted In 1988. 
mental Restoration (ER) 
Proaram site visit. 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

OAT AIR EMEDIAL 
EFFORTS 

Surface and subsurface soil 
samples collected in 1991 
from two areas near TA-48-1 
(one on the northwest side 
and one on the east side) 
were analyzed for gross-
alpha, -beta, and -gamma 
activity, TClP metals, VOCs, 
SVOCs. and PCBs. All 
constituents were at 
background or below DOE 
guidelines except alpha 
activity. Gross-alpha activity, 
up to 45 pCi/g, was detected 
in surface soils on the east 
side of T A·48-1. 
None 

Spills were reported in the 
area (1988). 
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SWMU 
No. TYPE 

48-002 Container 
(c) Storage Area 

(active) 

48-002 Container 
(e) Storage Area 

(inactive) 

48·003 Septic 
System TA· 
48·5 and·6 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
Drums, lead pigs, and No known Unspecified 
baHertes were stored on releases chemicals, 
the asphalt on the east decontamination 
side of TA-48-1. Only a waste, pump aliI, 
few batteries remained In metals, and 
1991; no drums remain radlonuclid81 are 
on site. suspected. 

Former satellite storage No known VOCI and SVOCI 
area located on the east releases from waste solvents 
side of TA·48·1; removed and cuHing oils, 
In 1989 or 1990. possibly 

contaminated with 
metals and 
radionuclldes are 
suspected 

Inactive septic system No known Hazardous 
formerly located northeast releases chemicals and 
of T A·48·1. under radionuclides may 
present site of TA·48-44; have been released 
formerly used for disposal to this system from 
of sanitary waste from TA·48·1. 
TA·48-1. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

There are no known sUl'Yeys 
of this Immediate area. Soil 
samples collected In 1991 
from a site on the east side of 
this storage area yielded 
above·background alpha 
activity (up to 45 pCVg) as 
the only hazardous 
constituent. 
There are no known 
analyticallurveys of this 
area. Rust stains were noted 
on the pavement In 1991. 
Surface soil samples 
collected In 1991 from a site 
on the east side of TA·48-1 
contained above· 
background alpha activity (up 
to 45 pCilg) as the only 
hazardous constituent. 
System was 
decommissioned In 1986. 
14-mRlhr gamma activity was 
detected 3 ft from the 
surface of the former finer 
bed In 1988. 
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SWMU 
No. TYPE 

48·005 industrial 
Waste lines 

48-008 Septic 
System 
TA-48-32 

48-007 Outfall 
(8) (active) 

TABLE A·1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Waste lines 34,36,37, A ..... aseof Acids, 
38, 39, 40, and 41 carried radioactive liquid radlonuclldes, and 
liquid waste from TA-4&-1 was.froma other hazardous 
to TA-45 before the broken Ina at the chemicals and 
opening of TA-50. northwest comer solvents may have 

of TA-4&-1 was leaked from the 
documented In lines. line 37 had 
1982. an outfall Into 

Mortandad Canyon 
north of the 
northwest comer of 
TA-48-1. 

Two active 1,ooO-gallon No known No other suspected 
tanks northwest of TA-48- releases constituents. 
29, outside the TA-48 
fence: serve 8 
transportable office 
trailers. 
NPDES-permltted outfall Water treatment No other suspected 
thai discharges trealed chemicaJa constituents 
cooling water from two (biocide. and 
towers on TA-48-1 ; corrosion and 
discharges Into surface scale inhibitors) 
Impoundment on the east are known to have 
side of TA-48 (SWMU been released. 
No. 48·010). 

ENVIRON MENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

All sections of Industrial 
waste lines outside the TA-
48 fence went ntmovad In 
1981 and 1984. Sections 
Inside the fence remain at 
depths of 10 to 11 ft. Solis In 
the line trenches were monl-
tared for radioactivity only at 
that time. The extent of 
hazardous chemical 
contamination has not been 
assessed. 
None 

Discharge" sampled 
according to permit 
requirements. There are no 
known soli sampling efforts. 
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SWMU 
No. 

48·007 
(b) 

48·007 
(c) 

48·007 
(d) 

48-007 
(e) 

TYPE 
Outfall 
(active) 

Outfall 
(aclive) 

Outfall 
(active) 

Outfall 
(inactive) 

-

TABLE A·1 (continued) 

SU .... ARy OF ARCHIVAL RELEASE INFOR .. ATION FOR 
SW"U. REQUIRING SA .. PUNG 

ASSOCIA TEo... HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUliPECTED 
NPDES-permitted outfall No known release Unknown 
that discharges of hazardous 
noncontact cooling water constituents 
Into Mortandad Canyon 
on the north side of T A· 
48·1. 
NPDES·permlt1ed outfall No known Unknown 
that discharges releases 
noncontact cooling water 
Into Mortandad Canyon 
on the north side of T A· 
48·1. 
Newly permitled NPDES No known Unknown 
outfall that discharges releases 
noncontact cooling water 
from T A-48·1 into the 
surlacelmpoundmenton 
the east side of T A-48 
(SWMU No. 48-010). 
Formerty permitted outfall No known Possible release of 
that discharged releases hazardous 
noncontact cooling water chemicals and 
from T A-48-8 Into solvents (alcohol, 
Morlandad Canyon acetone, benzene) 
northwest of TA·48·1. Is lusD8Cled. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

Discharge is sampled 
according to permit 
requirements. There are no 
known soU sampling efforts. 

Discharge Is sampled 
according to permit 
reqUirements. There are no 
known soli sampling efforts. 

Discharge is sampled 
according to permit 
requirements. There are no 
known soil sampling efforts. 

There are no known 
sampling efforts. 
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SWMU 
No. TYPE 

48-007 Outfall 
(f) (active) 

48-009 Soil 
Contamination 
from Adr 
Compressor 

48-010 Surface 
Impoundment 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
NPDES-permIHed outfall No known Unknown 
that discharges releases 
noncontact cooling water 
from TA·48-48 Into 
Mortandad Canyon. 
Crankcase oil Is released The release of No other suspected 
from a compressor 2 to 3 gal. of constituents 
located on the east side crankcase oil 
of T A-48-1. Trail of oil- every 2 t03 
stained asphalt extends months since about 40 ft eastward 1989 Is known toward a run-off channel. 
An unlined pond Pond receive. Pond may also have 
excavated Into tuff east of and discharges received 
TA·48-1 receive. cooling water treatment radionuclides and 
water from two outfals, chemicals hazardous chern· 
SWMU Nos. 48-007(a) (biocide, and lcals from storm run-and 48-007(d). Water scaling and off from paved area comes from TA·48-1 and 
is discharged into a corrosion on eastside of TA· 
tributary of Martandad Inhibitors) from 48-1. Run·off from 
Canyon. outfall SWMU container storage 

No. 48-007(a). areas(SWMU 
Nos. 48-002[c and 
en may also enter 
the pond. 

). :g 
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). 

ENVIRONMENTAL 
SURVEYSI ANAL YTICAL 

DATA/REMEDIAL 
EFFORTS 

Discharge Is sampled 
according to permit 
requirements. There are no 
known soli sampling efforts. 

Oil was sampled in 1989 and 
did not contain PCBs. 

Extent of contamination has 
not been characterized. 
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SWMU 
No. TYPE 

48-011 Shaft 
Containing 
Lead Shield 

52·001 Filter Pit 
(a) TA-52·14 

52-001 l-leatDump 
(b) Building 

TA-52-15 
(c) Heat Dump 

Pad 
TA-52-16 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
A 2-by-3-ft stainless-steel No known Inorganic lead II 
cylinder filled with lead releases suspected. 
was accidentally dropped 
down a 3-ft-diameter, 
65-ft-deep shaft In 1976 
or 1977. 
Located on the east side No known Mixed fission 
of TA-52-1; formerly releases products and lOCo 
contained high efflciency are suspected. 
particulate air (HEPA) and 
charcoal filter banks to 
remove radio nuclides 
from helium reactor 
coolant. 

Located near the No known Mixed fission 
southeast corner of T A- releases products are 
52-1; housed fans and suspected. 
coils 'or cooling the 
secondary reactor coolant 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DA TA/REMEDIAL 
EFFORTS 

Numerous attempts to 
remove the cylinder failed. 
Stainless-steel casing may 
have broken open on Impact 
and Is a possible source of 
lead contamination. 
1988 documentation 
indicates that the filter pit was 
contaminated beyond 
residual radioactivity 
guidelines. In 1989, the 
Inside of the pit w. 
decontaminated below 
residual guidelines and 
backfilled. It is not known if 
soils beneath the pit were 

_. -" or removed. 
A 1988 Ultra-High-
Temperature Aeactor 
Experiment (UHTAEX) 
radioi0gicai characterization 
Indicated radioactivity did not 
exceed background. In 
1989, radiation levals were 
found to exceed 
background levels. The 
Heat Dump Building and Pad 
were removed In 1989. 
Survays conducted during 
removal detected no abova-
backaround radiation . 
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SWMU 
No. 

52-002 
(a) 

52-002 
(b) 

52-002 
(f) 

TYPE 
Septic 
System 
TA-52-3 

Septic System 
TA-52-34(a 
and b) 
TA-52-97, and 
TA-52-98 

Septic 
System 
TA-52-99 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION' RELEASED 

LOCATION KNOWN SUSPECTED 
Active system consisting No known Solvents, 
of a tank and distribution releases chemicals, and 
box located on the north radlonuclldes may 
side of Puye Road, north have been released 
of TA-52·1; Installed in to the system from 
1965 to serve UHTREX TA-52-1. 
facility. 
Active system consists of No known No suspected 
four tanks and a seepage releases constituents 
pit near CaJ'iada del Buey, 
south of TA-52-44 and 
-45. Tanks are routinely 
pumped. 
Active system consists of No known No suspected 
a tank and seepage pit on releases . constituents 
the southeast side of 
TA-52-36. Tanks are 

_pu~routinely. '--

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

The area did not exceed 
background levels for 
radiation In a 1988 survey; 
there are no known soil 
characterization surveys. 

The area did not exceed 
background radiation levels 
In a 1988 survey; there are 
no known soli 
characterization surveys. 

The area did not exceed 
background radiation levels 
In a 1988 survey; there are 
no known soil 
characterization survevs. 
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SWMU 
No. 

52-003 
(a) 

C-52-001 
C-52-002 

TYPE 
Waste 
Treatment 
Facility and 
Pumping 
Station 

Soli 
Contamination 
from 
Transformer 
Substation, 
TA-52-9 

TABLE A-1 (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWIIU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION! RELEASED 

LOCATION _K.ttOWN SUSPECTED 
Facility was located on the No known Radlonuclldes. 
north side of Puy. Road, ",leases acfds, and other· 
north of T A-52-1. liquid chemicals In the 
waste from TA-52·1 waste _am from 
entered the facility the UHTREX facility 
through line 88 and wu may have leaked 
transported from the from the facility. 
treatment facility to TA-50 
by Une 65. The faclRty 
included several tanks 
that we", used for 
neutralization of Industrial 
waste. 

located nearTA-52-10 Oil stains were PCBlmaybe 
on north side of Puye observed on the present on 
Road. concrete concrete pad and 

SUbstation pad. surrounding salls. 
but there have 
been no known 
releases to 
surrounding lolls. 

ENVIRONMENTAL 
SURVEYS/ANAL YTICAL 

DATA/REMEDIAL 
EFFORTS 

The building, all tanks, and 
Industrial waste lines were 
removed In 1989. The area 
was excavated to soUd tuff 
and backfilled. The results of 
soli samples collected from 
the site of TA-52-2 are not 
yet available. Soil samples 
collected along waste line 65 
did not exceed background 
for beta-gamma activity, but 
12 samples did exceed DOE 
guidelines values for alpha 
activity. Concentrations of 
several metals (Ba. Cr, Mg, 
NI. V, and Zr) were above 
backaround levels. 
No active leaks were 
observed during Inspection 
In 1985. There have been 
no known soil sampling 
efforts. 
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SWMU 
No. 

55-002 
(c) 

55-009 

55-011 
(a-e) 

63-001 (a) 

(52-002 
[e]) Is the 

same 
SWMlJ) 

TYPE 
Radioactive 
Waste 
Container 
Storage Area 
(active) 
Monitoring 
Sump 
TA-55-71 

Drains and 
Outfalls 
TA-55-79, 
-82, -83, -78 
and-81 

Septic 
System 
TA-63-12 

." 

TABLE A·l (continued) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMU. REQUIRING SAMPUNG 

ASSOCIATED HAZARDOUS 
STRUCTURES/ CONSTITUENTS 
DESCRIPTION/ RELEASED 

LOCATION KNOWN SUSPECTED 
Outdoor storage area No known Transuranlc (TRU) 
located southwest of releases solid waste and 
TA-55-4. radioactive liquid 

waste are 
suspected. 

located outside on No known Chemicals and 
northeast side of TA-55; releases solvents 
formerly used to monitor 
sanit.y waste from TA-55 
for radlonucllde content 
before treatment at TA-35 
lagoons . 
Catch basins, drains,and No known TRU radionuclides, 
outfalls around perimeter releases solvents, and 
of TA-55. metals are 

suspected. 

Active system consisting No known Hazardous 
of a tank and seepage pit releases chemicals and 
Is located near the solvents may have 
northeastco~rofTA- been released to 
83-3. Tank is pumped the system from 
raaulartv. shops at TA-63. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

No known environmental 
surveys have been 
conducted. 

There are no known 
environmental surveys. 
Radionuclides were never 
detected In the waste stream 
by the monitoring device. 

In 1984 and 1985, 
composite samples were 
collected, during a pre-
operational survey, from 
each suspected outfall and 
analyzed for PCBs, some 
organic compounds, metals, 
and radioactive contami-
nants. None were detected. 
No known environmental 
surveys have been 
conducted at T A-63. 

~ 

~ 

~ 
~ 

¢ 

c 



~ 
~ -to 
~ 

SWMU 
No. TYPE 

63·001 Septic 
(b) System 

TA-63-14 

63-002 Container 
Storage Area 
(active) 
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TABLE A-l (concluded) 

SUMMARY OF ARCHIVAL RELEASE INFORMATION FOR 
SWMUs REQUIRING SAMPLING 

ASSOCIATED HAZARDOUS 
STRUCTURESI CONSTITUENTS 
DESCRIPTIONI RELEASED 

LOCATION KNOWN SUSPECTED 
Active system consisting No known Hazardous 
of a tank and seepage pit releases chemicals and 
is located at the northeast solvents may have 
corner of TA-63-1. lank been released to 
is pumped regularly. the system from 

shops at 11'-63. 
Located on gravel area No known Drums of solvents, 
within fence east of releases chemicals, and 
11'-62-4. Methyl Ethyl 

Ketone (MEK) are 
_ stored here. 

ENVIRONMENTAL 
SURVEYS/ANALYTICAL 

DATA/REMEDIAL 
EFFORTS 

No known environmentaJ 
surveys have been 
conducted at TA-63. 

None 
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APPENDIX B 

OPERABLE UNIT 1129 
FIELD OPERATIONS PLAN 

for the 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL RESTORATION PROGRAM 



AppendixB Field Operations Plan 

1.0 INTRODUCTION 

This plan includes procedural information that will be used during the field investiga
tion of Operable Unit (OU) 1129. The Information is intended to assistfield personnel 
and promote consistency between field teams and tasks. Table 8-1 contains a listing 
of the Los Alamos National Laboratory Environmental Restoration Program Stan
dard Operating Procedures (LANL-ER-SOPs) that are applicable to the OU 1129 
sampling and analysis program. Field personnel will be familiar with the SOPs 
applicable to their sampling and analysis plans (SAPs), and all SOPs in Section .01 
of the LANL-ER-SOPs (i.e., SOP-01.XX) before field investigation. Table 8-2 
provides the subsedions of the SWMU Aggregate SAPs within Chapter 7.0 of the 
Resource Conservation and Recovery Ad (RCRA) Facility Investigation (RFI) Work 
Plan for OU 1129. 

TABLE 8-1 

ENVIRONMENTAL RESTORAnON STANDARD OPERAnNG PROCEDURES 
(SOPtt) APPUCABLE TO THE OU 1129 

SOP 
NUMBER 

SOP-01.01 

SOP-01.02 

SOP-01.03 

SOP-01.04 

SOP-01.05 

SOP-01.06 

SOP-02.07 

SOP-02.11 

SOP-03.02 

SOP-03.03 

SOP-04.01 

SOP-04.03 

SOP-06.03 

SOP-06.09 

SOP-06.10 

SOP-06.13 

SOP-06.14 

SOP-06.15 

SOP-06.18 

SOP-06.19 

SOP-10.01 

SOP-10.02 

SOP-10.03 

SOP-12.01 

SAMPUNG AND ANALYSIS PROGRAM 

TITLE 

General Instructions for Field Investigations 

Sample Containers and Preservation 

Handling. Packaging. and Shipping of Samples 

Sample Control and Field Documentation 
Field Quality Control Samples 

Management of RFI-Generated Waste 
General Equipment Decontamination 

Training and Medical Surveillance (To Be Written) 

General Surface Geophysics (To Be Written) 

Soil Gas Sampling (To Be Written) 

Drilling Methods and Drill Site Management 

Test Pit Logging. Mapping, and Sampling 

Sampling for Volatile Organics 

Spade and Scoop Method for Collection of Soil Samples 

Hand Auger and Thin-Wall Tube Sampler 

Surface Water Sampling 

Sediment Material Collection 

Coliwasa Samples for Liquids and Slurries 

Collection of Sand. Packed Powder. or Granule Samples Using 
the Hand Auger 

Weighted Bottle Sampler for Liquids and Slurries in Tanks 

Screening of PCBs in Soil 

Portable GC for Field Screening of VOCs (DRAFT) 

Portable GCIMS for Field Screening 

Field Logging. Handling. and Documenting Borehole Samples 

RFI WorK Plan for OU 1129 8-1 May 1992 



Field Operations Plan AppendixB 

TABLE B-2 

LOCATIONS OF SWMU OR SWMU AGGREGATE SAPs 
IN THE OU 1129 RFI WORK PLAN 

SWMU 
Aggregate 

A 

B 

C 

o 

E 

F 

G 

H 

J 

K 

L 

M 

N 

o 
p 

SWMUs 
WHhin Aggregate 

4-001 and 4-002 

5-001 (a ,b) and 5-002 

5-004 and 5-005(a) 

35-003(a-I), 35-003(r), 
and 35-003(misc) 

35-008 

35-009(a-d) 

35-01 o (a .. ) 

35-014(a,b) 

35-0030.k), 35-014(d), 
35-015(a), and 35-015(b) 

42-001 (a-e), 42-002(a-b), 
and 42-003 

48-001 

48-002(a,b) 

48-003 

48-005 

52-002(a) and 52-003(a) 

63-001 (a,b) 

SAP SAP 
Pha .. SUb .. ctlon 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 

7.11 

7.12 

7.13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 

2.0 GENERAL FIELD OPERATIONS AND SAMPLING METHODS 

2.1 Levell Field Screening 

Level I data collection includes field screening for initial site characterization and 
monitoring for health and safety (H&S) purposes using portable instruments. 

The Radiation Protection and Industrial Hygiene groups (HS-1 and HS-5, respec
tively) at Los Alamos National Laboratory (the Laboratory) will provide instrumenta
tion required for Level I field screening and H&S monitoring. These groups will 
provide an operator who will be responsible for the calibration and maintenance of 
the instruments. The operator will also ensure that the calibration equipment and 
operating manuals are readily available because some field instruments must be 
calibrated each time they are turned on. The Field Team Leader (FTt) should contact 
HS-1, HS-5, or both to acquire the appropriate instrumentation to be used at a 
specific site before the implementation of the field work (LANL 1991, 0411). 

May 1992 8-2 RFI Worlc Plan forOU 1129 



AppimdixB Field Operations Plan 

2.2 SolURock Field Sampling Methods 

Soil and rock samples are obtained using a variety of equipment. The proper 
equipment to be used is specified in the individual SAPs and was chosen on the basis 
of the site conditions and data objectives. 

Chapter 7.0, Sampling and Analysis Plans, in the OU 1129 RFI Work Plan, contains 
tables entitled, ·Phase I Sample Summary, - that provide information on the sampling 
and analysis and quality assurance/quality control (QAlOC) program. Chapter 7.0 
should be consuHed before the field investigation and will be a useful reference for 
field personnel during the adual field investigation. 

Soil samples will be prepared in accordance with LANL-ER-SOPs 01.02, "Sample 
ContainersandPreservation;"01.03,"Handling, Packaging, and Shipping of Samples;" 
04.01, "Drilling Methods and Drill Site Management;- 04.03, "Test Pit Logging, 
Mapping, and Sampling;- OS.10, -Hand Auger and Thin-Wall Tube Sampler;" and 
OS.18, "Collection of Sand, Packed Powder, or Granule Samples Using the Hand 
Auger- (LANL 1991, 0411). 

The following subsections describe the types of equipment that will be used to 
investigate soil and rock at OU 1129. 

2.2.1 Stainless-Steel Trowel 

A stainless-steel trowel is used to obtain shallow samples from the surface of the soil 
or from soil-sampling equipment in the following manner: 

• Homogenize entire sample in a stainless-steel mixing bowl 
with the stainless-steel trowel, using the procedure described 
in Section 5.1, Duplicate Samples. 

• Place equal portions into sample containers. 

• Handle, package. and ship sample as specified in Section 4.0, 
Equipment Decontamination, of this plan and LANL-ER-SOP-
01.03, "Handling. Packaging, and Shipping of Samples: 

• Discard sample waste as specified in LANL-ER-SOP-01.0S, 
"Management of RFI-Generated Waste: 

• Consuh LANL-ER-SOP-04.01, "Drilling Methods and Drill Site 
Management," for information on proper site preparation and 
borehole abandonment. if applicable. 

2.2.2 Hollow-Stem Auger/Spilt-Spoon Sampler 

Split-spoon sampling is a sampling method used with auger drilling. The procedure 
for drilling using a hollow-stem auger is described in detail in LANL-ER-SOP-04.01, 
"Drilling Methods and Drill Site Management." 
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A hollow-stem auger is used to advance the borehole to the top of the interval from 
which soil samples are obtained with a split-spoon sampler. The split-spoon sampler 
can be used to obtain a soil sample that is 1.5 in. in diameter by a maximum of 1 .5 
ft in length. depending on recovery. If the sample recovery is insufficient to provide 
adequate sample volume. additional samples must be obtained before drilling. Blow 
counts for 6-in. intervals must be recorded as described in LANL-ER-SOP-04.01. 
The split-spoon method is preferred to obtain relatively undisturbed or "grab" 
samples of the soil. Samples can be obtained from any depth, starting at the surface. 

Once the split-spoon sampler is recovered from the borehole, the following proce
dure is used for recovering samples from the split-spoon sampler: 

• Record all the information specified in Section 4.3, Decontami
nation of Sampling Equipment for Radionuclides. 

• Screen samples immediately upon opening the sampler with 
the Instruments specified in the SAPs, and record on boring 
log. The information can provide a real-time contamination 
profile and is required to monitor H&S. 

• Remove samples from the split spoon and homogenize entire 
sample in a stainless-steel mixing bowl with a stainless-steel 
trowel, using the procedure described in Section 5.1, Duplicate 
Samples. 

• Place equal portions into sample containers. 

• Handle. package, and ship sample as specified in Section 3.0 
of this plan. and LANL-ER-SOP-01.03, "Handling, Packaging. 
and Shipping of Samples." 

• Discard sample waste as speCified in LANL-ER-SOP-01.06, 
"Management of RFI-Generated Waste." 

• Consult LANL-ER-SOP-04.01 "Drilling Methods and Drill Site 
Management" for information on proper site preparation and 
borehole abandonment. 

2.2.3 Hand Auger 

Hand augers are useful for sampling most types of soil, except cohesionless 
material. gravelly, or very compacted soils. The depth limitation for hand auger 
sampling is 5 ft. Hand augers are useful for sampling locations in which a drill rig 
cannot be used. However. this method of sampling is not recommended if volatile 
organic compounds (VOCs) in the soil are a concern because disturbance of the soil 
through the augering action can resuh in the loss of any VOCs present to the 
atmosphere. In addition, the sample acquired from an auger is not a discrete sample, 
but a composite. i.e .• the sample is mixed soil from different depths within the 
borehole. 

Hand augers must be constructed of stainless steel (and cannot be coated or 
painted) to reduce the chance forfalse positive analyses and for ease of decontami
nation. The auger can be used to penetrate soil or retrieve soil from a shallow 
borehole. Once the hand, auger is recovered from the borehole. the following 
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procedure is used to collect the sample (refer to LANL -ER-SOP-OS.1 0, "Hand Auger 
and Thin-Wall Tube Sampler," for this sampling procedure in more detail). 

• Place the soil in a stainless-steel mixing bowl. 

• Homogenize the sample with a stainless-steel trowel (see 
Section 5.1, Duplicate Samples). 

• Place equal amounts of the sample in appropriate sample 
containers. 

• Refer to LANL-ER-SOP-01.03. "Handling, Packaging, and 
Shipping of Samples." 

• Discard all excess sample material in accordance with LANL
ER-SOP-01.0S, "Management of RFI-Generated Waste." 

2.2.4 Test PlttlnglTrenchlng 

Test pits or trenches are used for exploratory work in areas in which active utilities 
are not present. This method is useful to obtain a picture of the soil profile and 
investigate the contents of the soil horizon to determine effectiveness of previous 
decontamination efforts. The procedure for this method is as follows: 

• Obtain samples for metals and radionuclide analyses from 
either the floor or wall of the trench (only if the trench is less 
than 4 ft deep because of safety a::msiderations), or from the 
soil brought to the surface by the backhoe bucket. 

• Log and sample test pits according to methods provided in 
LANL-ER-SOP-04.03, "Test Pit Logging, Mapping, and Sam
pling: 

• Package and handle the samples as indicated in LANL-ER
SOP-01.03, "Handling, Packaging, and Shipping of Samples." 

2.2.5 Spilt-Barrel COre Sampler 

The hollow-stem auger/split-barrel core sampling method is useful for obtaining soil 
or rock samples from the subsurface. Core sampling is an effective method for 
retrieving samples of the soil and tuff underlying OU 1129. 

Split-barrel core samples are collected with a drill rig. Hollow-stem augers can be 
advanced to the top of the sample interval. A wire line can be used to retrieve the core 
from the core barrel instead of using hollow-stem augers. The coring tool is run within 
the hollow-stem auger and the sample is collected by dry-spinning the core tube 
through the sample interval. The core barrel retrieves approximately 5 ft of core and 
the diameter of core depends on the size of the core barrel used. Core samples can 
be collected up to the depth capabilities of the drilling. Field information to be 
collected during coring should include tool length and diameter, start and end time 
of coring, sample depth, rock quality designations. or sample recovery (in percent). 
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Upon retrieval of the core, the procedure to collect the sample is as follows: 

• Immediately screen the sample with an organic vapor analyzer (OVA) or 
photoionization detector (PID) for volatile organics and perform a radia
tion survey. 

• Record the resubs of each survey on the daily activity log. 

• Break the core with a clean stainless-steel tool or gloved hands into 
individual samples that will fit into standard, wide-mouth glass sample 
containers. 

• Seal with Teflon®-lined jar lids. 

• Follow standard guidance for "Handling, Packaging, and Shipping of 
Samples," as described in LANL-ER-SOP-01.03. 

• Discard sal11lle waste according to LANL-ER-SOP-01.06, "Manage
ment of RFI-Generated Waste." 

2.2.6 Field Documentation for Soli/Rock Sampling 

Field geologists must prepare accurate logs of the soli and/or rock profile during the 
field investigation. Pertinent information on field boring logs typically inetudes the 
following: 

• Unified Soil Classification Service (USCS) code; 

• Rock type and mineralogy; 

• Soil and/or rock characteristics, i.e., color, moisture, texture, hardness, 
density, degree of fracturing, and consistency; 

• Rate of penetration; 

• Blow counts per 6 in./rock quality designation (in percent); 

• Sample recovery/sample length; 

• Sample number; 

• Monitoring instrument readings; 

• OU number, Technical Area (TA) number, solid waste management unit 
(SWMU) and SWMU aggregate, boring number, field geologist's name 
and signature. drilling contractor's name, names of other personnel, and 
drilling rig type; and 

• Date, time, and conditions. 

Otherfield and sample documentation to be used for this investigation may be fourY 
in LANL-ER-SOP-12.01, "Field Logging. Handling, and Documenting Borehol\. 
Samples." 
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2.3 Liquid and Sludge Field Sampling Methods 

Samples can be obtained using a variety of equipment, which is described in the 
subsections to follow. The proper equipment to be used is specified in Chapter 7.0 
of the Work Plan and was chosen on the basis of the site conditions and data 
objectives. Field procedures for sampling have been described to provide rationale 
for the sampling method and are intended to promote consistency in sampling 
techniques between field personnel. 

Sludge samples will be prepared in accordance with LANL-ER-SOPs 01.02, 
-Sample Containers and Preservation;- 01.03, -Handling, Packaging, and Shipping 
of Samples;- 01.15, -Coliwasa Sampler for Liquids and Siurries;- and 06.19, 
"Weighted Bottler Sampler for Liquids and Slurries in Tanks.-

Sections 2.3.1, Composite Liquid Waste Sampler (Coliwasa). and 2.3.2. Weighted 
Bottle Sampler, describe the procedures that will be used to collect liquid and sludge 
samples at OU 1129. 

2.3.1 Composite Liquid Waste Sampler (Collwasa) 

The Coliwasa is designed to obtain samples of free-flowing liquids or slurries, or 
liquids or slurries in containers. It permits representative sampling of single- or rrulti· 
phase liquids of varying physical and chemical characteristics. 

Procedures describing the use of the Coliwasa are presented in LANL-ER-SOP-
06.15, -Coliwasa Sampler for Liquids and Slurries.· The sampler will be decontami
nated after each use according to LANL-ER-SOP-02.07, -General Equipment 
Decontamination. " 

2.3.2 Weighted BOHle Sampler 

The weighted bottle sampler is used to sample liquids in storage tanks, wells, sumps, 
bodies of surface water, and free-flowing streams of liquids. The sampler has the 
advantage that it remains unopened until it is at the desired sampling depth. 

The sampler consists of a glass or Teflon® bottle, a weight, a bottle stopper, and a 
line that is used to lower and raise the sampler and open the bottle during sampling. 

The weighted bottle sampler has the following limitations: 

• The exterior of the weighted bottle sampler is exposed to 
hazardous materials and rrust be handled carefully to avoid 
cross-contamination from the immediate area. 

• The weighted bottle sampler cannot be used to collect liquids 
that are incompatible with the bottle, weight, or line. 

• The weighted bottle sampler is difficult to use in very viscous 
liquids. 

", 
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Detailed procedures describing the use of the weighted bottle sampler are presented 
in LANL-ER-SOP-01.19. "Weighted Bottle Sampler for Liquids and Slurries in 
Tanks," The sampler will be decontaminated after each use according to LANL-ER
SOP-02.07. "General Equipment Decontamination," 

2.4 Field Measurements for Liquid Samples 

For aqueous liquid samples. field measurements such as electrical conductivity. 
temperature. and pH readings are conducted. This information is used to partially 
quantify conditions of the safT1)1e at the time of sampling. Instruments measure 
electrical conductivity in milliohms or microohms and temperature in degrees 
Celsius (C). The instruments are calibrated at the beginning and end of each field 
day as per the operating instructions provided with the instrument. The instrument 
is operated and stored in accordance with the operations manual. 

Electrical conductivity. ten1>erature. and pH readings are taken in the follOWing 
manner. H excess liquid remains in the safT1)ling device after the required sample 
bottles have been filled. the excess liquid is decanted Into a glass jar or beaker of 
sufficient Size to accommodate the instrument probes. If insufficient liquid is 
available in the sampling device after the required safT1)1e bottles have been filled, 
a second sample of liquid is obtained to take readings from the same approximate 
depth as the original sampler. 

3.0 SAMPLE MANAGEMENT 

3.1 Sample identification 

Upon request and in advance of sample collection. the Laboratory Sample Coordi
nation Facility (SCF) will distribute pages of stickers with unique sample numbers. 
The stickers with numbers will be affixed to the sample label, which is attached to the 
appropriate container and also to the safT1)le documentation. for easier cross
reference and minimal error. LANL-ER-SOP-01.04, "Sample Control and Field 
Documentation," contains detailed information on sample identification. 

3.2 Sample Handling. Packaging. and Shipping 

3.2.1 Sample Handling 

Sample handling includes selection of sample containers, preservation procedures, 
and sample holding times before laboratory analysis. Table B-3 contains Level III 
sample handling requirements for various environmental media and analytical 
parameters. The SCF will provide sample labels, safT1)ling and shipping containers, 
Chain-of-CustodylRequest for Analysis (COCIRFA) forms, custody seals and pack
aging materials. All environmental samples will be transported directly from OU 1129 
to the SC F located in Room 190 of Building OH-1 at TA-59. SafT1)les can be delivered 
to the SCF during any workday between the hours of 8:00 a,m. and 12:00 p.m., and 
1:00 p.m. and 5:00 p.m. Arrangements can be made for off-hours delivery by 
contacting the SCF in advance (LANL 1991, 0553). Samples that contain above
background levels of radioactivity require special handling, 
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The SCF will validate samples for proper sample volume. container. preservative. 
and labeling. After the samples are validated. the SCF staff will ship the samples to 
the Health and Environmental Chemistry Group (EM-9) or the participating ER 
Program Level III laboratories for chemical analysis. The SCF is responsible for 
scheduling the laboratories for analysis based on sample handling capacity. existing 
sample backlog, and the required tumaround time for analytical results (LANL 1991, 
0553). The FTL is the prime contact with the SCF for coordinating all sampling 
activities. 

3.2.2 Sample P~ckaglng 

All environmental samples to be shipped off the Laboratory site will be packaged at 
the site and transported to the SCF for validation in accordance with all applicable 
Laboratory. Environmental Protection Agency (EPA). and Department of Transpor
tation (DOT) regulations or requirements. These samples will then be transported 
under chain-of-custody procedures to assigned laboratories for chemical analysis 
(LANL 1991. 0553). 

Sample labels with unique numbers will be affixed to each sample in accordance with 
LANL ER-SOP-01.04, "Sample Control and Field Documentation. II At a minimum, 
the information contained on the label will consist of the following: sample number 
(obtained from the sample sticker sheet): signature of collector; date and time of 
collection; sample preservation; requested analysis; and collection location (LANL 
1991.0411; EPA 1986. 0291). 

Custody seals will also be affixed to sampling and shipping containers. These seals 
are used to detect any unauthorized tampering from the time of sample collection to 
analysis (EPA 1986,0291). Seals rrust be Signed and dated by field personnel and 
placed on the container in such a way that the seal would break if the sample 
container opened. Seals rrust be affixed to sampling and shipping containers before 
they leave the custody of sampling personnel. which is before being transported to 
the SCF (EPA 1986, 0291). Custody seals will not be placed directly on top of a 
Teflon® septa of a 40-ml vial unless the septa has a protective overcap. 

Packaging of low-concentration environmental samples before transport to the SCF 
and for eventual shipment to Group EM-9 or EPA-certified laboratories will be 
conducted as follows (LANL 1991, 0411; EPA 1986, 0291): 

May 1992 

• Collect sample in glass or polyethylene container containing a 
Teflon®-lined cap, as specified in Table B·3. 

• Clean and dry the sample container so that the sample label 
can be affixed to the container. 

• Remove all coarse fragments and organic material from soils 
before placing them in the sample containers. 

• Fill Teflon® septa containers (40 ml) for liquid VOC analysis to 
zero headspace, and those for solid VOC analysis as rruch as 
possible. Liquids for analyses other than VOC will not be 
completely filled, to allow sufficient air space. 

• Seal and label sample container according to LANL-ER-SOP· 
01.04, "Sample Control and Field Documentation.-
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• Package sal11>les individually. in 4-ml-thick Ziploc bags. 

• Seal drainage spout inside and outside of shipping container 
with tape and line the container with a large plastic trash bag. 

• Place samples in shipping containers with noncombustible, 
insulating, absorbent, cushioning material (i.e., vermiculite or 
"bubble packj. 

• Fill shipping container with ice (contained in double-bagged 
Ziploc bags) to preserve the samples at 4°C. 

• Place COC/RFA form in Ziploc bag and tape to interior of 
cooler lid (LANL-ER-SOP-01.04). 

• Affix custody seals at opposite ends of Shipping container lid 
and seal lid shut with strapping tape. 

• Affix -Environmental Sal11>'es" and "This End Up" labels to 
shipping containers. 

• Find additional package techniques in LANL-ER-SOP-Q1.03, 
"Handling, Packaging, and Shipping of Samples." 

Field Operations Plan 

Packaging of high-concentration environmental samples before transport to the SCF 
and for eventual shipment to Group EM-9 or EPA-certified laboratories is conducted 
as follows: 

• Seal high-c:oncentration samples in Ziploc bags. 

• Place samples in Ziploc bags and then into clean aluminum 
paint cans filled with vermiculite. 

• Seal paint cans with clips or strapping tape. 

• Label the paint can with the number of the sample contained 
inside. 

• Find additional package techniques in LANL-ER-SOP-Q1.03, 
"Handling, Packaging, and Shipping of Samples." 

3.2.3 Sample Shipping 

The SCF is responsible for seeing that sal11>les are shipped from the SCF to Group 
EM-9 or the contractor laboratory for analysiS in accordance with EPA SW-846 
Guidance, Laboratory ER Program SOPs, and DOT regulations. The FTL is 
responsible for complying with DOT regulations when shipping samples from the site 
to the SCF and notifying the SCF when it will be receiving sal11>les that require 
analysis. The SCF will coordinate with Group EM-9 or EPA-approved laboratories 
selected by the Laboratory to create an analytical schedule for OU 1129. This helps 
to ensure that analysis is conducted within holding times for the parameters 
requested. 
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The FTL is responsible for reporting the following to the SCF: 

• Sampler name and telephone number; 

• Sample numbers, media, and location; 

• Date of sample collection/shipment; 

• Suspected hazards associated with the sample(s); 

• Special handling instructions or deviations from regular ana
lytical procedures; and 

• Project status (i.e., final shipment). 

All radiological samples will undergo Level I field screening by Group HS-1 to 
determine whether radioactivity is above-or below-background levels. Samples that 
are below background will be transported for analyses to the SCF. Above-back
ground radiological samples will be transported to Group EM-9 or licensed contractor 
laboratories for analyses (LANL 1991, 0411), Refer to LANL-ER-SOP-01.03. 
"Handling, Packaging, and Shipping of Samples," for radiological sample manage
ment practices. 

3.3 FleldlSample Documentation 

Documentation of all field and sample collection activities is necessary to ensure the 
defensibility of collected data and to verify the quality of work performed in the field. 
Records management of all forms to be completed as part of site investigations at 
OU 1129 is the responsibility of the Operable Unit Project Leader (OUPL) and the 
FTL. Forms required to be completed during daily site activities Include the daily 
activity log; the sample collection log; the COC/RFA form; and variance logs (as 
necessary). 

The FTL is responsible for assuring that field/sample documentation is complete and 
accurate to validate and document all site activities. The LANL-ER-SOP-01.01, 
"General Instructions for Field Investigation," and LANL-ER-SOP-01.04, "Sample 
Control and Documentation," discuss specifiC steps for field documentation proce
dures. 

3.3.1 Dally Activity Log 

The daily activity log is used to record any pertinent information concerning activities 
at the site. The log is used to describe problems, resolutions, supplies used, H&S 
issues, changes to plans or specifications, etc. This log should be completed as 
events occur in the field throughout the day. The FTL or a designated field team 
member is responsible for the completion of this form. The daily activity log should 
include the following information: 

• Signature and title of preparer; 

• Date of entry; .... 
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• Site location; 

• Sample numbers and unique sample stickers; 

• Sample recovery/quality; 

• Data collected from Levell or II field instruments; 

• Listing of personnel; 

• Hazards encountered: 

• Weather conditions; 

• Health and safety issues; 

• Equipment list; 

• Site visitors; 

• Time of each activity: 

• Material use (including instrument serial numbers); 

• Downtime, standby time; 

• Field calibration data; 

• Description of general field conditions encountered; 

• Decontamination practices; and 

• Any other pertinent information. 

3.3.2 Sample Collection Log 

The sample collection log documents sample number, type, location, and other 
general descriptive information about each sample taken. 

This form serves as the primary cross-reference document for chain-ot-custody 
records. The FTL is responsible forthe completion of the sample collection log. The 
LANL-ER-SOP-01.04, "Sample Control and Documentation," contains information 
on proper completion of the sample collection log. Entries to be included on the log 
are the following: 

• Signature and title of preparer; 

• Date and sample time; 

• Location of sampling event; 

• Records of photos and sketches; 
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• Site work plan; 

• Sample identification, which includes the following: 

(i) sample sticker(s), 

(ii) sample number(s), 

(iii) control number(s) from COC/RFA forms, 

(iv) sample location, 

(v) sample media and collection method. 

(vi) sample containers, 

(vii) sample volume, and 

(viii) preservation used; 

• Calibration of equipment; 

• Levell and II field results; and 

• Certificate of sample container cleanliness. 

In addition to the sample collection log. a master collection log can be used to track 
samples from the field to the SCF and the final laboratory destination. The master 
collection log is a nonmandatory form that promotes improved organization of large 
numbers of samples. The FTL will complete this log forthe site investigation. The log 
can be a manual accounting type form or an electronic spread sheet on a lap-top 
computer. The information to be placed on this form includes the following: 
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• Signature and title of preparer; 

• Dateltime of sample collection; 

• Location of sampling event; 

• Site work plan; and 

• Sample identification, which includes the following: 

(i) sample sticker(s), 

(ii) sample type(s). 

(iii) sample location(s). 

(iv) date sample shipped. 

(v) ac samples. 

(vi) control numbers from COC/RFA forms. 
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(vii) carrier/waybill number, and 

(viii) date samples received. 

3.3.3 Chaln-of-Custody/Request for Analysis Fonn 

The COC/RFA form serves as the primary documentation of a sample's history from 
collection and shipping through analysis and disposal. The form maintains a record 
of sample collection and the transfer of samples to the laboratory, and also identifies 
possible hazards of the samples. The field personnel collecting the samples 
complete the COC/RF A form, which is to be kept with the sample through the entire 
process of packaging and transportation to the SCF. The COC/RFA form must be 
filled out completely and accurately, and must have all requisite signatures. An error 
or omission could be costly because the sample may need to be retaken or because 
the results of all analyses performed on the samples on a particular COC/R FA form 
may be invalidated. Instructions for proper completion of the COC/RFA form are 
provided in the LANL-ER-SOP-01.04, "Sample Control and Documentation." Re
quirements for this form include the following: 

• Provide data or sample location, date, unique sample stickers, 
and the exact name and address of the analytical laboratory to 
be used. 

• Be sure all samples inthe shipment are accurately listed on the 
form with unique sample number, date and time sample was 
collected, sample container, type and preservatives used. 

• Accurately list the type of test and analytical method to be 
performed on each sample, Method 8240 for VOC analysis. 

• Obtain the required signature, date, and time from both the 
person delivering the samples (relinquished by) and the per
son obtaining the samples (received by). A sample is consid
ered in one's custody when one or more of the following criteria 
is satisfied: 

(i) The sample is in one's actual possession; 

(ii) The sample is in one's view after being in one's 
physical possession; 

(iii) The sample is in one's physical possession and 
is then locked up or securely stored to prevent 
tampering (as in a secured refrigerator). 

• Determine if the samples are a possible hazard and indicate 
the sample disposal procedure. 

• Note thatthree copies oft he COC/RFA form exist. Instructions 
are provided for the destination of each copy at the bottom of 
the form. 
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• Ensure that one member of the listed sample team on the 
COC/RFA is the person who relinquishes the samples to the 
SCF. Ifthis is not followed, the chain-of-custody will be broken. 

3.3.4 Variance Log 

The variance log is used to document when planned and approved field procedures 
cannot be implemented because of unanticipated conditions at the work site. Work 
plans cannot foresee all conditions encountered during a field program, and 
therefore, the variance log is used to record all program changes that occur at the 
site. The FTL or designated contractor FTL will initiate and chronologically maintain 
variance log records. All project variances require the approval of the OUPL. Verbal 
approval can be provided to the FTL and field team members. The variance log will 
specify the date and nature of the variance, the applicable document, and personnel 
initiating the variance. The only contractor who can write a variance is the laboratory 
conducting the analysis. Some laboratory variance logs are only reported with the 
data packages. 

Formal approval of the variance log must be in writing. The OLlPL will be provided 
with a copy of all entries made in the log. Upon receipt, the OUPL will review copies 
of the logs and, when in agreement, indicate approval by signing and dating each 
variance. Originals of the variance log will be kept on site until the field work is 
complete. Variances to SOPs, ER Program guidance, and SAPs will be approved 
before implementing the deviating action. 

3.3.5 Photograph Log 

Photographs can be used to supplement the documentation of field actiVities. 
Pictures of site conditions. equipment, sampling activities, orwork results provide a 
permanent record of project operations. Photographs will be taken with a 35-mm 
camera equipped with a data bank signifying time and date. Sample locations can 
be identified by writing the sample number, using a black marker, on duct tape or a 
stake placed next to the location. Two photographs of sample locations should be 
taken whenever possible: one that is the sample area in relation to its surroundings, 
and one that is a close-up showing details of the sample location. A record of 
photographs taken should be kept in the daily actiVity log. The following items should 
be recorded for each photograph: 

May 1992 

• Date and time: 

• Signature or initials of photographer; 

• Name and/or location number of site: 

• General compass direction in which the photograph was 
taken; 

• Description of the subject; 

• Location from which picture was taken; and 

• Sequential number of photograph and the roll number. 
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4.0 EQUIPMENT DECONTAMINATION 

Decontamination of sampling equipment is required before use at each sample 
location. All reusable field equipment that comes in contact with the sample media 
must be property decontaminated following procedures discussed in this section and 
in LANL-ER-SOP-02.07, "General Equipment Decontamination." 

4.1 Standard Decontamination Materials 

The following list includes the standard decontaminating materials that are accept
able for use during field sampling operations and their general applications: 

• Tap water: Used as an initial rinse. 

• Hot water: General rinse used to remove gross contamination 
(steam cleaner). 

• Deionized water: Used for secondary and final rinses. 

• Organic-free water: Tap water that has been treated with 
activated carbon and deionizing units. Used for secondary 
and final rinses. 

• Phosphate-free detergent: General detergent wash (Alconox®) 
used for cleaning sampling equipment. 

• Pesticide-grade isopropanol or methanol: Used for general 
decontaminatio n. 

• 10% nitric acid/deionized water: Solution used for metals 
decontamination. 

Decontamination procedures will incorporate a combination of these solutions to 
thoroughly clean and rinse all field equipment that comes in contact or is closely 
associated with samples during the sampling program. Wire-wrapped brushes will 
not be used for any decontamination purposes. Cleaning solutions will not be reused 
for equipment decontamination. 

4.2 Decontamination of Sampling Equipment for Inorganic and Organic 
Compounds 

The following procedures will be implemented to decontaminate equipment for 
metals, volatile organics, semivolatile organics, organochlorine pesticides, and 
polychlorinated biphenyls (PCBs): 

• Don two pair of clean gloves. 

• Wash equipment thoroughly with laboratory detergent 
(Alconox®) and hot water (if available) using plastic (wire-free) 
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brushes to remove any particulate matter or surface film. 
Change outer gloves. 

• Rinse equipment with hot tap water (if available). otherwise, 
use standard tap water. Change outer gloves. 

• For Teflon® or glass equipment only, rinse with a 10% nitric 
acid/deionized water solution. Change outer gloves. 

• Rinse equipment thoroughly with deionized water. Change 
outer gloves. 

• Rinse or spray equipment twice with methanol and allow to air 
dry. Change outer gloves. 

• Wrap equipment with aluminum foil, with the inside of the foil 
roll against the equipment. 

During each decontamination step, the equipment should not come in contact with 
the ground or other contaminated equipment. Clean, heavy-duty plastic sheets 
should protect decontaminated equipment from the resting surfaces during the 
drying period. Decontaminated equipment should be protected with plastiC to 
prevent cross.contamination. If any equipment is accidentally cross-contaminated 
after cleaning, all of the decontamination steps should be repeated. Decontamina
tion procedures will be documented in the daily activity log. 

4.3 Decontamination of Sampling Equipment for Radlonuclldes 

The following steps will be implemented to decontaminate equipment used for 
radioactive material sampling: 

• Don two pair of clean gloves. 

• Wash equipment thoroughly with laboratory detergent 
(Alconox®) and hot water using wire-free brushes to remove 
gross contamination. Change outer gloves. 

• Rinse with hot tap water, if available; otherwise, use standard 
tap water. Change outer gloves. 

• Rinse equipment with deionized water. Change outer gloves. 

• Scan the equipment with a radiation detector provided by the 
Laboratory's HS-1 and/or HS-5 groups. 

• Wrap in aluminum foil (inside of the roll against equipment). 

If measurements are above background, repeat these steps. 
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4.4 Decontamination of Drilling Rigs 

The following procedure will be used to decontaminate large drilling rigs: 

• Clean the drilling rig and all ancillary equipment near the 
drilling platform area with hot (> 170°F) pressurized waterfrom 
a steam cleaner. 

• Inspect hydraulic lines near the drilling platform or drill mast to 
make sure hydraulic fluid or oil leaks are not present. Repair 
leaks if they are observed. 

• Clean all drilling pipe. stabilizers. reamers, hoist lines. and drill 
subs tools using a steam cleaner. All equipment. which goes 
downhole or contacts samples. must be thoroughly steam 
cleaned. dried, and wrapped in clear plastic for protection. 
Pack interior of hollow-stem augers with plastic for protection. 

Field Operations Plan 

Decontamination of drilling equipment will take place at a centralized area within the 
OU or TA. The decontamination area should be designed to contain or collect all 
liquids generated by cleaning operations. Decontamination areas are typically lined 
with heavy-duty plastic to prevent the release of effluents from the Site. All materials 
used in decontamination must be placed in containers for proper disposal, as 
described in LANL-ER-SOP-01.0B, "Management of RFI-Generated Waste." The 
folded mast and other equipment should be covered with plastic when moving a 
drilling rig from the borehole to the decontamination area. 

4.5 Decontamination of Miscellaneous Equipment 

The following procedure will be used to decontaminate miscellaneous equipment: 

• Wipe all field equipment such as pH meters, conductivity 
meters. and temperature probes with a clean damp cloth. 

• Rinse the probes with deionized water before use or storage. 
The probes should remain moistened with the instrument 
manufacturer's solution. 

• Referto the instrument instruction manuals for proper cleaning 
and storage. 

All ice chests and sample shipping containers will be washed with laboratory 
detergent and tap water, rinsed with tap water, and allowed to air dry before use. 

5.0 QUALITY CONTROL SAMPLES 

The OU 1129 field sampling program requires the collection of OC samples to assess 
field and laboratory procedures. Field OC samples are collected to determine if 
extraneous contaminants originated from the sampling. handling, or shipping 
procedures. OC samples are also used as part of the analytical laboratory OAJOC 
Program. Table 8-4 provides a summary of field OC sample requirements for the 
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OU 1129 field program. Tables V.2 and X.2 in the Laboratory Environmental 
Restoration (ER) Quality Assurance Project Plan (QAPjP) present the type and 
frequency of the required laboratory QC procedures (Appendix T of the IWP (LANL 
1991, 0553]). Additional information regarding QA/QC for the Laboratory ER 
program can be obtained in the QAPjP and LANL·ER-SOP-01.05, "Field Quality 
ContrOl Samples." The field QC samples that will be collected and used for OU 1129 
are discussed in the following sections. 

TABLE B-4 

SUMMARY OF FIELD QC SAMPLE REQUIREMENTS 

QC Environmental QC Minimum Sample 
Sample Sample Sample Frequency (1 per each 
Type Matrix Matrix analytical batch or) 

Bottle Blank Soil Water 1 per 20 samples 
Water Water 1 per 20 samples 

Duplicate Soil Soil 1 per 20 samples 
Water 1 per 10 samples 

Water 

Rinsate Blank Soil Water 1 per 20 samples 
Water 1 per 10 samples 

Water 

Trip Blank Soil Water 1 per shipping cooler 
Water Water 1 per Shipping cooler 

Glove, Wipe, and Glove. Wipe. Glove, Wipe, 1 per 20 samples 
Solvent Blank Solvent Solvent 

Smear Blank Paper Smear Paper Smear 1 per sample event 

Method Blanka Soil Water 1 per 20 samples 
Water Water 

Reagent Blankb Soil Water 1 per 20 samples 
Water Water 

a Analysis is performed using only the reagents and solvents used in the 
analytical method. 

b Composed of an organic or aqueous solution that contains all the reagents in 
the same volume as used in the processing of the samples. 

5.1 Duplicate Samples 

Field duplicate samples monitor sample variability and determine total random error 
for organic, inorganic, and radiological parameters. These samples will be collected 
simultaneously from the same soil or water source under identical conditions. The 
samples will be divided equally into two or more portions in the field and placed in 
separate containers. The samples will be sent to the SCF for analysis of the 
parameters specified in the SAPs. 
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Duplicate soil samples should be collected using the following procedure: 

• Carefully extract the soil sample from the sampling tool using 
clean equipment and gloved hands. 

• Carefully and rapidly extract the soil sample from the sampling 
tool as above. Attempt to work in a cool, dry, protected area. 

• For those samples that do not require VOC analySiS, homog
enize samples in a stainless-steel mixing bowl using a stain
less-steel trowel to remove coarse fragments and organic 
material. The mixing bowls and tools will have to be changed 
or cleaned if multiple duplicate samples are collected. 

The procedure for homogenization of soil samples is the following: 

• Remove soil from sampling device and place in stainless-steel 
mixing bowl. 

• Use stainless-steel trowel to mix and remove coarse frag
ments and organic material (e.g., sticks, grass, etc.). 

• Cut into fourths, homogenize each fourth. 

• Homogenize whole bowl. 

• Cut into fourths and take portions out of sections and place 
small, but equal amounts in sample containers. 

• Repeat above until adequate volume is placed in containers. 

• Divide the sample into equal portions and place each in 
separate, properfy sized, previously unopened, precleaned 
sample containers obtained from the SCF. 

• Seal, label, and process each duplicate sample as unique, 
blind samples for laboratory analysis. 

The procedure for homogenization of water samples is the following: 

• Don clean gloves before sample handling. 

• Carefully pour water sample from sampling equipment into the 
required number of laboratory-cleaned, duplicate sample con
tainers, accounting for both required field and duplicate samples. 
Be sure that sample preservatives (if necessary) are included 
in the sample containers. 

• Quickly seal sample containers making sure zero headspace 
is obtained. 

• Handle, package, and ship samples to the SCF, as described 
in LANL-ER-SOP-01.03, "Handling, Packaging, and Shipping 
of Samples." 

Field Operations Plan 
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5.2 Blank Samples 

5.2.1 Bottle Blank Samples 

Bottle blanks monitor sampling procedures and ambient conditions at the site for 
water and soil samples that may cause sample contamination. Organic-free or 
deionized water obtained from the laboratory is taken into the field in sealed 
containers. It is transferred into the appropriate sample containers at a predesignated 
sampling location, and preserved with the appropriate reagent(s). Bottle blanks are 
required for both soil and water when analyzing for volatiles, semivolatites, metals, 
and mercury. Bottle blanks monitor sampling is performed as follows: 

• Obtain a sealed container of organic-free or deionized water 
from the analytical laboratory and place in the sample cooler 
to be transported to the field. 

• Organize sample preparation area to be used during site 
sampling. 

• Prepare organic-free or deionized water and remove from the 
sample cooler. 

• Don clean gloves. 

• Carefully fill all appropriate size containers for each analytical 
method to be performed on the investigative samples from the 
newly opened water container. 

• Preserve samples as required and seal each vial with a 
Teflon®-lined cap. 

• Seal, label, and place bottle blank samples in the cooler in 
which other samples from the site will be held. 

• Deliver to the SCF with the field samples and analyze for the 
appropriate constituents. 

5.2.2 Trip Blank Samples 

Trip blanks monitor sample contamination for VOCs in water and soil samples, which 
may occur during storage and transportation of the sample to the laboratory. Before 
each daily sampling event, trip blanks are prepared and kept with the investigative 
samples throughout the sample collecting event and shipment to the laboratory. 
They are not to be opened before reaching the laboratory. Trip blanks are required 
only for volatile organic analysis. The procedure for obtaining trip blanks is as follows: 
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• Obtain two 40-ml VOA vials filled with organic-free or deion
ized water with zero headspace from the analytical laboratory . 
The vials should be tightly sealed and are not to be opened. 

• Properly seal, label, and package the trip blanks and place 
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them in the sample coolers before the daily sampling event. 
Cool samples to 4°C. Do not identifytrip blanks to the analytical 
laboratory as trip blanks when the sample matrix is water. 

• Transport trip blanks to the field and make sure they are kept 
with all the samples collected for the day. 

• Prepare the cooler and samples for transportation to the SCF. 
Never ship trip blanks inside coolers containing anything but 
low-concentration samples. If required, ship in a separate 
cooler under the same waybill. 

5.2.3 Rlnsate Blank Samples 

Field Operarions Plan 

Rinsate blanks monitor sampling device decontamination effectiveness and conse
quent sample cross-contamination that may result from inadequate cleaning proce
dures. These samples are collected by running organic-free or deionized water over 
and through the sample collection device, orthe surface in contact with the sample 
after it has been cleaned, into a sample container. The sample is then delivered to 
the laboratory for the same analyses required for the field samples. The procedure 
for obtaining rinsate blanks is as follows: 

• Obtain a sealed container of organic-free or deionized water 
from the SCF in a container one size larger than the rinsate 
sample volume. 

• Prepare and organize sample containers and preservatives 
for the equipment blank samples, as shown in Table B-3. 

• Don appropriate gloves and remove previously decontami
nated sample collection equipment from the protective plastic 
or foil. 

• Tin the equipment so the organic-free deionized water can 
gently flow across the surface of the sampling device. 

• Slowly pour the organic-free or deionized water so it will flow 
across the sampling surface of the device while collecting the 
sample in the containers at the fluid run-off point. Be sure that 
the equipment and sample collection is not exposed to exhaust 
fumes from machinery, dust. or other factors that could cause 
contamination. 

• Seal, label, and package samples for proper shipment to the 
laboratory. Equipment blanks should remain blind to the ana
Iyticallaboratory . 

• Pour out any remaining organic-free water so that it cannot be 
used to collect another rinsate sample. 

• Carefully protect the sampling device with foil until needed. 
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5.2.4 Glove, Wipe, and Solvent Blank samples 

The glove, wipe. and solvent blanks are collected to determine if cross-contamina
tion of a sample could occur from the sorbent pads. solvent. or gloves used during 
a PCB wipe sampling effort. 

• Obtain 4-in. by 4-in .• 100% cotton, sterile gauze pads from a 
group of pads with the same lot numbers. Don clean. dispos
able gloves from the box of gloves to be used during sampling. 

• In a clean area (Laboratory or sample preparation room). place 
the number of wipes necessary for the sampling event. ac
counting for one blank pad and any extras, into a clean, wide
mouth glass jar. Use only clean tweezers or forceps to transfer 
the pads. Immediately seal container with the remaining pads. 

• Carefully saturate the pads to be used for sampling with an 
appropriate solvent. 

• Using clean tweezers or forceps. transfer one saturated pad 
into a separate, clean, wide-mouth jar. Immediately sealthe jar 
holding the remaining pads with a Teflon®-lined lid. 

• Place a clean disposable glove from the lot of gloves to be used 
for sampling into the jar with the single saturated pad. Use a 
Teflon®-lined lid to seal the jar. 

• Label, package. and transport the blank sample with the 
investigative wipe samples collected from the remaining satu
rated pads. 

• Perform laboratory analyses for PCBs (Method 8080). 

5.2.5 Radiation Smear Blank samples 

Radiation smear blanks are collected to determine the potential for cross-contami
nation from the pads used for sampling. Smear blanks are easily collected during the 
smear sampling in the field in the following manner: 

May 1992 

• Take a single, dry, unused. sample pad, using clean gloves or 
tweezers, and place in an appropriate paper sample container. 

• Seal, label, and transport the blank with the other investigative 
samples collected during the sampling event. 

• Analyze the blank and investigative samples using identical 
analytical methods. 
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5.2.6 Method Blahks 

A method blank is a volume of deionized, distilled laboratory water for water samples, 
or a purified solid matrix for soiVsediment samples carried through the entire 
analytical procedure. The volume or weight of the blank must be approximately 
equal to the sample volume or sample weight processed. A method blank should be 
performed with each group of samples or every 20 samples, whichever is more 
frequent. Analysis of the blank verifies that method interferences caused by 
contaminants in solvents, reagents. glassware, and other laboratory hardware are 
identified and minimized. 

5.2.7 Reagent Blanks 

Reagent blanks are usually an organic or aqueous solution that is as free of analytes 
as possible. The reagent blank contains all the reagents in the same volume as used 
in the processing of the environmental samples. The reagent blank must be carried 
through the complete sample preparation procedure and contains the same reagent 
concentrations in the final solution as in the sample solution used for analysis. The 
purpose of the reagent blank is to correct for possible contamination resulting from 
the preparation or processing of the environmental samples. One reagent blank will 
be analyzed with each analytical batch or every 20 samples. whichever is greater. 
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AppendixC Supplemental InformtJtion on Transport Modeling 

SOL .. PUr PARAMETERS 

Scenario 1 SCENARIO 263 
XIdIIIII ssQ1lOO5 IIQIL_ 
SoIITypt QayIrMm GnMIy 1oIrny..:! 
RS-AWfllgllbuIk 1.50 1.50 
denIIIIy (WciIn3) 

K1 • Avnge In'-
pennubIIy (cm2) 

0.00 0.00 

C - DiIcoII;~ 5.50 3.to 
IndH (unltlea) 

N - EfIIIaIve pofQIfty 0.45 0.35 
(dir'nIIWianI_) 

oc . ()rgInIc""" 2.to 0.00 
CCill8nt('II.) 

CEo.. Ratio of C8tian 0.00 0.00 
exc:hlU'lge a.pacity 

FAN-Adoof 1.00 1.00 
Freundlich exponent 

CHEMICAL INPUT PARAMETERS 

Scenario 1 Scanarto263 
llIdIIIIII ICtiEMSKla ICtiEMaDj 
CherrCaII Benzene 1,1.2.2 

Tetrachtoroelhllne 
SL· Wider SoIublily at 1780.00 2H2.00 
IS_C. mgJL 

DA· .. diapenlivlly 0.1076520 0.0734 

H • Hlnfy's Law 0.00555 0.000455 
consta'd, aim m3Jmo1 

KOC- adIIIoI'pIian 31.00 78.00 
coefficient , 

MWT-malwt. 78.00 188.00 

''''''')''.' -
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LYS 
3.00 
NSUBL2 

1 

POLIN1 
TRANS1 
SINK1 
UG1 
VOLF1 
!SA 
AIL 

VnbIII 
0L.IN2 
TAANS2 
SINK2 
LIG2 
VOLF2 

VnbIII 
POLIN3 
TAANS3 
SINK3 
LIG3 
VOLF3 

.801. APPUCATION.ICENARIO 1 (UJIPLDOI Input ,.,.. ..... ) 
VARIMLEI AND VALJ.EI U8ED 

...... SpII on TA-35 .... Tap Sol PIoIII 
(NOTE: V ...... dllfinNon"........, 

tvRS AR L ISPU Of D2 D3 
1.000 0.0 •. 00 1 '.00 22.00 300.00 
NSL&. PH1 PHI PH3 1(11 1(12 1<13 
3 
1 7.40 7.40 7.40 O.43E 0.14E- 0.10E 

.07 

0..-.... Pall ............ na lor ~ 1 Yeer 1 (IIonIhIy ....... , 

O.72E" 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

La,.. 2 Yeer 1 

Oct New Dec .... Feb MIr A(Ir ... Jun Jut Aug 
0 0 0 0 c 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

La,.. 3 Yeer 1 

Oct New Dec .... Feb MIr A(Ir ... Jun Jul Aug 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

NSUBL1 
1 

0 
0 
0 
0 
0 
0 
0 

Sep 
0 
0 
0 
0 
0 

Sep 
0 
0 
0 
0 
0 
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LYS 
3.00 

NSUBL2 
1 

POLIN1 
TRANS1 
SINK1 
UG1 
VOLF1 
ISR 
AIL 

v ..... 
POLIN2 
TRANS2 
SINK2 
LIGi2 
VOLF2 

VMIIbIit 
POUN3 
TRANS3 
SINK3 
UG3 
VOLF3 

SupplementallnJormation on Transport Modeling 

SESOL APPLICATION, SCENARIO 2 (SAPPUtlO Input ... r .... ..,.) 
VARIABLES AND VALUES USED 

55 GIl. (208L) One-nm. SpI of DNAPL on TAo35 ..... Top SolI 
(NOTE: v ...... 0Ifined on pntIIiIIw ..... ) 

IVRS AR L ISPIU. 01 02 
1 250000 38.00 1 8.00 24.D2200 

0 
NSUBL3 PH1 PH2 PH3 K11 K12 

03 
0.0 

K13 
1 7.40 7.40 7.40 0.43E~7 0.1"E~7 0.10E-07 

0nHIIM .... IUllltII LoHIng tor a....t'et1 V.r 1 (lion"'" In ..... ) 

O.13E7 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

La,., Z V .... 1 

Oct New Dec .... Feb MIl' • .... Jun Jut Aug Sep 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

La,." V .... 1 

Oct New Dec .... Feb MIl' • .... Jun Jul Aug Sep 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
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LVS 
(110 ..... ) 

2.0 
NSUBL1 
(lll)w1) 

, 

IlESOL APPI:JCATION, IlCENARIO S (lAPPl.OOIIlnput ............. ) 

A\W1Q8 Monthly ~ofO.1"" 1.122T."~ 
!neD Ten She Canyon" 

IYRS Aft L ISPLL D1 
(IIO.~) ( .... ant) (.....,., (' ..... ; (dIpIh of 

o-cont. .... '.anl 
Input) 

10.00 0.75E+07 36.00 0 400.0 
NSUBL2 PH1 PH2 K11 K12 
(III)w~ (pH""" CPH"'2) (ln1rlNlc perm 

an2 • ..,..1) 
(1MinIIc 
perman2. 
.. 2) 

1 7.40 '7.40 0.15E-Ge 0.10E-07 

lion"., PoIlu.nt -..ctIng FMtor. IDr ...,., 1 V ... 1 • V.r 10 

POlIN1 205" 
TRANS1 0.00 
SN(1 0.00 
001 0.00 
VOLF' 0.00 
BR 0.00 
ASL 0.00 

...,. POI.J\I1 • monthly paIIuIant 10M tor ., 1 iI pgIcm2imamh 

AppendixC 

D2 
(dIpI\ 01 

::-2. 
20000.0 

oller variIbIM ... voIallllUdon. run-ol'l.1IpId "*S. and 0Iher MmIMIII 01 pallulMt not aacaurtIrId tor by .. ~ 

lIonItIIy 'ollUlllnt LNdIng tor ...,.,. Z V.r , • v., '0 
POLIN2 0.00 
TRANS2 0.00 
SH<2 0.00 
UG2 0.00 
VOLF2 0.00 

...,. POLK! - monthly pollutant 10M tor ., 1 iI pgIcm2imamh 
oller VIII'iIIbIea ... voIalilllZation. run-oft.1IpId "*S. and 0Iher MmIMIII aI poIkMnt notllClClCU'Md tor by .. ~ 
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COMMENTS ON AQUEOUS SPECIATION AND MOBILITY 
OF STRONTIUM AT LOW TEMPERATURES 

Patrick Longmire, INC-4 
Los Alamos National Laboratory 1/29192 

The purpose of this discussion is to illustrate the il'11'Ortance of cofT1)lexing read ions 
on the solubility of strontium. This discussion is based on a thermodynamic 
equilibrium perspective. Chemical analyses of contaminant source terms are 
required to further define the potential of radionuclide-organic corJ1)lexing. Results 
of the model simulations suggest that strontium complexlng with EDT A can have 
significant effect on the mobility of this species in the subsurface. 
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:E :::» 
!i o· 
II: 
t-
(I). 

>-
t:: 
> -t-u c 

" 0 ... 

ACTIVITIES OF AQUEOUS STRONTIUM SPECIES 
LOG ACTIVITIES OF S04 = C03 I: -3.0. LOG ACTIVITY OF Sr2+ FIXED AT ...... 

-6r 

-12 

-14 

-16 

-18 

-20 
4 

• • • 

• • • 
• Sr2+ 

• SrS04AQ 

• &OH+ 

• SrC03NJ 

5 6 7 8 9 10 

pH 

Figure C-2. The species, S .... Is predicted to be the dominant cation In an 
organic ethylenedlamlnetetroacetlc acid (EDTA) -free solution between pH 5 
throug h 9. Strontium sulfate Is predicted to be the next dominant species; this 
Ion pair becomes more dominant at higher activities of SO.2-. The leachate, 
however, may not contain SO.2- greater than 1 millimolar (96 mg/L) concentr. 
tlons. cation exchange processes should remove free, or uncomplexed S ... ·, 
from solution without organic ligands present. The exchange process Is 
mainly dependent on chemistry and the aqueous solution of soli panicles. 
Therefore, S ... • Is predicted to be relatively Immobile between pH values 6 
through 9 without EDTA present (Brookins 1984, 04-0269). 
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• • • 
:I 
:::» 
~ 
0 a: 

= >- -8 ... 
:I • Sr2+ C ... 

-9 0 • Srt.2· 
:I 

g • SrHL-
-10 ... • SrOH+ 

-11 

-12 

-13 

-14 
4 5 6 7 8 10 

pH 

LOG MOLALITIES OF TOTAL STRONTIUM = -4.94 AND TOTAL EDTA (L4-) = -5.46 

Figure 0.3. this log molality vs pH diagram for Sr (1cr4·04m, 1 mg/l) and 
ethylenedlamlnetetraacetlc acid (EDT A) (1 o·S.46m. 1 mglL) suggests that Sr2+ 
Is the dominant species between pH 5 through 9. Above pH 7, the SrL 2-
complex becomes more dominant. L denotes deprotonated EDT A ligand In 
which foUr protons have dissociated. this anion (l) has a maximum charge of 
-4. A decrease In sorption or cation exchange of Sr may occur under Increasing 
pH conditions, If Srl2- Is present. Generally, anion exchange dominants 
under less alkaline pH conditions. The complexes, SrOH+and SrHL - are 
predicted to be the less dominant solution species. 
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-2 

-3 

~ • .. .. 
-5 

:IE 
-6 :::» 

~ 
0 -7 E 
~ • Sr2+ en 
~ -8 • SrOH-
t: • SrL2--' c -9 -' • SrHL-0 
:IE 

" 
-10 

0 
-' 

-11 

-12 

-13 

-14 
4 5 6 7 8 9 10 

pH 

LOG MOLALITIES OF TOTAL STRONTIUM - -3.94 AND L 4- (EDT A) - -4.46 - -

Figure C-4. This log molality vs pH diagram for Sr (10-4•94m, 1 mg/L) and 
EDTA (10-4·46m, 10 mg/L) suggests thatSr2+ Is the dominant species between 
pH 5 through 6.6. Above pH 6.6, the SrL 2- complex becomes the dominant 
species. A decrease In sorption or cation exchange of Sr may occur under 
Increasing pH conditions, If SrL 2- Is present In the leachate. 
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::e 
=--I-
Z 
0 a: 
In 
>- • Sr2+ 
l- • SrOH· -...I • SrL2-C 
...I • SrHl-
0 
::e 

" 9 

-14~----~~--~~--~--~~--~~--~~ 
4 5 6 7 8 10 

pH 

LOG MOLALITIES OF TOTAL STRONTIUM = -4.94 AND L 4- (EDTA) = -4.46 

Figure C.S. This log mOlality vs pH dlastram for Sr (10-3·94rn, 1 mg/l) and 
EDTA (10-4·46m, 10 mg/l) suggests that sr2+ Is the dominant species between 
pH S through 9. Above pH 7, the Srl2- complex becomes more dominant. A 
decrease In sorption oreatlon exchange of Sr may occur undertncreaslng pH 
conditions, H SrL2-1s present In the leachate •. 
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0 

• 
·1 

1&1 ... 
1= 
ell .., 
.,j .., 

·2 CJ 
II( .., 
I 
z 
0 
1= -3 c 
a: = ... c ., 

.. 

·5 
4 5 

--------

-- ""·&· ..... ""·""'· .... 1 
: : - LOG m 5r ..... M.LOG m EDT" ...... 

0 LOG m 5r • -3.M.LOG m EDT" ...... 

1&1 ... 
!E ·1 c 
j: 
z 
0 
a: 
Ii 
II( -2 .., 
0 
! 
z 
0 
1= c 

-3 a: 
::) 

!c ., 

.. 
6 7 8 10 

pH 

LOG m St- ".114. LOG m EDT" _ -5.41 ·5 
4 5 6 7 8 

LOG m St _ ".114. LOG m EDT" ..... 41 

LOG m Sr. -3.114. LOG m EDT". ".41 pH 
LOGmSf .... 1I4 

LOG m Sf • -3.114 

Figure 0-6. Saturation Indices (SI) for celestite (srSO.) and strontianite 
(srC03) are defined as log10 activity product/solubility product (Drever 
1982,04-(268). These SI values show that solution Is predicted to be un .. 
dersaturated with respect to strontianite (negative SI value, minerai will 
dissolve) In presence of EDTA below pH 8.0. Above pH 8.0, strontianite Is 
predicted to precipitate from solution as suggested by positive SI values. 
The solution remains undersaturated with respect to celestite between pH 
range Of 5 to 9 with and without EDTA present. SOrption processes will 
dominant when the solution Is undersaturated with respect to celestite and 
stronlanlte without EDT A present. 

10 
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