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Executive Summary

EXECUTIVE SUMMARY

In March 1987, the Department of Energy (DOE) established an Environmental
Restoration (ER) Program to address environmental cleanup requirgments at all of
its facliities nationwide. Los Alamps National Latoratory {LANL or the Laboratory)
is operated for the DOE by the University of Callfornia (UIC) and is participating in the
DOE’s ER Program.

The Laboratory’s Resource Conservation and Recovery Act (RCRA) operating
permit sets forth requirements that are implemented by the Laboratory's Environ-
mental Restoration {(ER} Program. In particular, the Hazardous and Solid Waste Act
Amendments (HSWA) Module and schedules of the permit issued by the Erwiron-
mental Profection Agency (EPA), give specific requirements affecting the conduct of
the ER Program. In addition 1o RCRA requirermnents, the Laboratory's ER program
also s consistent with the requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA},

The HSWA Module, which became effective May 23, 1990, requires the Laboraiory
ta prepare an installation-wide work plan to contain the programmatic elements of
a RCRA Facility Investigation (RFl)/corrective measures study (CMS). This require-
ment wags satisfied by a Laboralery-wide Installation Work Plan (IWP) submitted to
the EPA November 19, 1990 {(LANL 1890, 0144). The IWP is updated yearly. The
IWP serves as the plan by which DOE/UC will conduct the ER Program at the
Laboratary. The IWP describes the ER Program and its history at the Laboratory,
provides installation-wide descriptions of current conditions, identifies solid waste
management units (SWMUSs) and their aggregation into twenty-three ER Program
management units calied Operable Units (OUs), and presents the Laboratory's
overall management and technical approach for meeting the requirements of the
HSWA Module. The Operabile Unit 1122 work plan, as with all OU work plans, is
fiered to the IWP. Relevant information inthe IWP Is incorporated into the OU 1122
plan by reference,

The purpose of this document is to provide a work plan for conducting the first stage
of a Resource, Conservation, and Recovery Act (RCRA) corrective action plan for
CU 1122 which consisis of Technical Areas (TAs) TA-33 and TA-70. The abjectives
of this first stage, called a RCRA Facility Investigation {(RF1}, are to evaluate the
nature and extent of release of hazardous waste and hazardous constituents and to
gather necessary data 1o support the next two phases. These next two stages are
concerned with evaluation and development of corrective measures and corrective
measures implementation.

This RF| work plan addresses activities planned to characterize and evaluate the
environmental sefting and hazardous materials releases al TA-33and TA-70 afLos
Alamos National Laboratory. All SWMUs listed In Table A and Table B of the HSWA
Permit that are identified as located at TA-33 are addressed in this wark plan. This
contributes to meeting cumulative totals of addressing 35% of Table A SWMUs and
55% of Table B SWMUSs required by the HSWA module.

Cperable Unit 1122 consists of TA-33 and TA-70 and alt SWMUs and areas of
concern (AQCs) associated with these two technical areas. Operabie Unit 1122 is
located in Los Alamos County in north-central New Mexico (Fig. 1}. TA-33, also
known as Hot Point (HP) Site, and TA-70 are located at the southeast boundary of
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the Los Alamos National Laboratory (Fig. 2).

TA-33 was created in 1947 as a test site lor weapons experitnents using conven-
tional high explosives, uranium, beryllium, and poleniumradiation sources. The tests
were conducted primarily to verify designs of nuclear weapons' components called
initiators. The experiments were pertormed in underground chambers, on surface
firing pads, and at firing sites equipped with large guns that fired projectiles into
catcher berms, These activities ceased in 1972. A high-pressure tritium facility was
operated at the area from 1955 until late 1990. Current activities are centered
primarily at Main Site located near the entrance gate, with laboratory groups
occupying portions of the office buildings. Other small buildings and surface areas
are alsoused. The National Radio Astronomy Observatory Very Long Baseline Amay
radiotalescope antenna was sited al TA-33 in 1988 and is still operational.

TA-70 was established in 1989 when the Laboratory redefined the technical area
poundaries. TA-70 was formerly part of TA-Q, a collection of Laboratory properties
not used for Laboratory programs. This site is designated as a buffer zone of the
Laboratory and has not been used for any Laboratory operations. L.aboratory buffer
Zones are used to protect. separate, or Secure areas based on programmatic needs.
These saiety buffer zones serve to separate high explosives research and develop-
ment and testing areas from surrounding non-explosives programmatic activities
and the general public. No SWMUs have been identified at TA-70.

The SWMUs in Operable Unit 1122 fall into three general categories as follows:

» surtace contamination areas where contaminants were re-
leased at orto the land surface, such as fallout from afiring site
or stack release faliout, surface spills, and surface solidwaste
disposal areas;

= surface and near-surface liquid releases, such as discharges
from septic systems and industrial drainage systems; and

- subsurface contamination areas, such as material disposal
areas (MDAs) and landfills where solid wastes were placed or
buried as a result of either programmalic experiments or
disposal of waste from experiments.

Primary contaminants at TA-33 consist of uranium, beryllium, high explosives
residues, and tritium, Other minor contaminants associated with former Laboratory
operations include: plutonium, cadmium, sitver, lead, mercury, and sclvents, Under
current 1and use patterns in the vicinity of TA-33, no pathways or recaptors provide
an imminent threat and are not a concern.

This work plan was developed using the observational approach and phased
investigations as described in the IWP, The approach als¢ incorporates use of
Subpart S action levels as criteria for identilying further phased sampling and
determining the need for a corrective measures study (EPA 1990, 0432). This work
plan includes surface and subsurface investigations which will provide general
environmental characteristics, contaminant identification, levels of contaminant, and
the nature and extent of contaminant migration. Investigation groups include the
{ollowing:

HFI Work Plan for OU 1122 ES5-3 May 1982
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» Mesa top characterization

« Surface units

= Cutfalls and septic systems

= Material disposal areas (MDAs)

« Subsurface units

+ Areas of concem [AOCs)

» Units proposed for no turther action
Radiological contamination is a general characteristic ot TA-33 and a focus of
SWMLU-specific investigation. For most SWMUs, the release of any hazardous
constituents would have been gssociated with the release of radipactive materials.
Fleld instrument surveys and field screening of samples canbe used to identify gross
contamination and to serve as Analytical Level /il data. Field laboratory analyses
canhe used o provide rapid Analyticat Levet |l datato help guide field operations and
to support tieid decisions. An analyticat laboratory will be used to provide Analytical
Level HI/IV data. A full suite of analytes for analytical taboratory analysis typically
inchides:

* gamma spectrometry

= tritium

= total yranium

+ isotopic plutonium

« volatile organic compounds

+ semivolatile organic compounds

the RCHRA-regulated metals

Mitestones covering characterization and corrective measures work are presented
in Fig. 3. A summary of the estimated schedule and costs covering characterization
and corrective measures work is presented in Table 1. These schedules and costs
will be updated through DOE change control procedures as appropriate with
revisions submitied to the EPA for approval. More detailed schedule and cost
information is included in Annex L.
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ESTIMATED SCHEDULE AND COSTS COVERING CHARACTERIZATION

. AND CORRECTIVE MEASURES
LAML =~ KEITH DOWLER FINEXT WM ADS 1122: TA-33, 7D ASSESEMENT
REPORT OATE 1BFERV2 MM WO. 76 EXVIRONNENTAL RESTORATION . START GATE 10CT91 FIN DATE 7w

14:15
SUNNARY BY \RS LEVEL & - DELIVERABLE LEVEL DATA DATE 10CTRY  PAGE NO.

o BAR KA A, wePssdes Sow

W MRS RRRE FEWE B AN SRS SRS W ko A

SUMNART DESCRIPTION SCHEDULED
oum 1 BDGET EARNED  START  FIMISN
1 ws 0 ASSESSNENT - RFI WORK PLAN 10091 Z1KATYS
$11985.00 00
2 % 0 ASSESSWENT - RFI 1ARSS  4OCTVE
Z3848806,99 .00
3 ™z 0 ASSESSENT - RFI REPORY 1aK9s  SOCT98
20AT2E8. 24 . ]
4 %5 0 ASSESTMENT - OMS PLAN SRNSS  ZRMO9
67256.57 oo
s 7T ASSESDNENT - (NS 29APR99  ZTAPROD
153909900 .00
6 LI ASSESSMENT - CMS REPORT TOCTOS  THOVOO
347559 Do
. 7 1992 ] ASSESSMENT - ADS MANALEMENT ' 00TVt 30SEPO9
141719206 .00
L 7714 ¢ ASSESSNENT - VCA 10CTYE TMVO0
22740700 00
AU
REFORY TOTAL 20703631 2% .00
3 X 1000
EST TO COMPLETION £29,704
ESCALATION 3406
PRIOR YEARS $1,334
TOTAL AT COMPLETION 131 444
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Chaprer 1

Introduction

1.0 INTRODUCTION

The purpose of this document is o provide a work plan for conducting the first stage
of a Resource, Conservation, and Recovery Act {RCRA) corrective action plan for
Operable Unit (QU) 1122, which consists of Technical Area (TA) 33 and TA-70. The
objectives of this first stage, called 3 RCRA Facility Investigation (RF1), are 1o
evaiuate the nature and extent of the release of hazardous waste and hazardous
constituents and to gather necessary data to support the next two stages. These next
two stages are concerned with evaiuation and development of corrective measures
and corrective measures implementation.

This RFl work pian addresses activities planned to characterize and evaiuate the
snvironmental setting and hazardous materials releases at TA-33 and TA-70 atLos
Alamos National Laboratory {LANL or the Laboratory).

This work plan also addresses radioactive and other hazardous substances not
requiated by RCRA but defined inthe Comprehensive Environmental Response and
Liability Act (CERCLA}, as well as other environmental laws. The goal of the
Environmental Resgtoration Frogram at the Laboratory is to comply with RCHA,
CERCLA, the Atomic Energy Act (AEA}, the National Environmental Policy Act
{NEPA)}, and other applicable regulations.

The Laboratory ER Program is a RCRA/CERCLA-integrated program. Areas of
concern (AQCs) and materials thal do not meet the RCRA definitions of hazardous
wastes (e.g., some radioactive wastes) defined in CERCLA wiil be addressed as
appropriate,

Cultural and biological resource surveys have been started, Summary reports of the
survey work are included in Appendix A and Appendix B. Compiete reports with
maps will be available before field work begins. Biological resources, as well as
sensitive areas, will be identified in these reports and maps.

1.1 Background of the Environmental Restoratlon Program

In March 1987, the Deparntment of Energy {(DOE) established an Environmental
Restoration Prograrm 10 address environmental cleanup requirements at alf of its
facilities nationwide. Los Alamos National Labgratory is operated for the DOE by the
University of California (UC) and is participating in the DOE's ER Program.

The Laboratory's RCRA operating permit sets forth requirements that are imple-
mented by the Laboratory’s ER Program (EPA 1980, 0308). In particuiar, the
Hazardous and Solid Waste Act Amendments {HSWA) Module and schedules of the
permit issued by the Environmental Protection Agency (EPA), give specific require-
ments affecting the conduct of the ER Program. The HSWA Module became
effective May 23, 1980 (EPA 1990, 0432).

The HSWA Module requires the Laboratoryto prepare aninstallation-wide work plan
to contain the programmatic eiements of & RFI work plan. This requirement was
satisfied by a Laboratory-wide installation Work Plan (IWP) submitied to the EPA
November 19, 1980 (LANL 1990, 0144} and updated annually (LANL 1981, 0553).
The IWP serves as the plan by which DOE/UC will conduct the ER Program at the
Laboratory. The IWP describes the ER Program and its history at the Laboratory,
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provides installation-wide descriptions of cumrent conditions, identifies solid waste
management units (SWMUs) and their aggregation into a number of ER Program
management units called Operable Unils, and presents the Laboratory’s overall
management and technical approach for meeting the requirements of the HSWA
Module. The IWP serves as anumbrelia document that will be referencedin this and
subsequent work plans.

Madule VIll of the HSWA Permit establishes corrective actlon requiremeants (CARs).
Task IV, Investigative Analysis, specifies thaf the permitiee must identify all relevant
and applicable siandards for the protection of human health and the environment.
Task VI, Identification and Development of the Corrective Action Altemative or
Alternatives, further specities that based on the results of the RFi, the permitiee must
identify, screen, and develop the alternatives for removal, containment, treatment,
arclor remediation of contamination based on objectives established for corrective
action. Cleanup requirements can be divided into three categories: (1) contaminant-
specific requirements which address specific contaminanis, (2} location-specific
requirements which are based on a spectic site setting, and {3} action-specific
requirements associated with specilic response actions. In the absence of more
information about type and concentration of contaminants at the SWMUs being
investigated, the identification of potentiat CARs at this time would be premature.
The full tabulation of potential location-specific, contaminant-specitic, and action-
specific requirements will be provided infuture technical reports as adequate SWMU
infarmation i obtained through the RFI process.

The environmental restoration work at the Laboratory is performed in compliance
with a RCRA Part B operating permil. However, this work is aise performed in accord
with applicable sections of CERCLA, as required by DOE Order 5400.4. CERCLA
Section 120 exiends natural resource damage ligbility to federal facilities, which
include LANL. The first part of the natural resource damage assessment is a pre-
assessment screen that is governed by regulations in 43 CFR 11, The pre-
assessment screen will he usedio determine whether a full naturairesource damage
assessment is appropriate. The pre-assessment screen will be integrated with the
CERCLA ecoiogical assessmen! process for this operable unit. A generaf descrip-
tion of the pre-assessment screen and the ecological assessment will be written for
inclusion in the IWP. Any modifications of the general procedure that might be
necessary for this operable unit will be described in future reports of progress
pertaining to this operabie unit facility investigation. This is consistent with “Guidance
for Natural Resource Trusteeship and Ecological Evaluation for Environmental
Restoration at DOE Facilities” (DOE 1881, 0560).

Duringthe development of the ER Program within the Laboratory and the DOE, work
plan tasks have been igentified differently for the purposes of long-range ptanning,
accounting, and work breakdown struciure. The RFI work associated with TA-33 and
TA-70 has beenidentified as Activity Data Sheet (ADS) 1122 and Operable Unit {OU)
1122, Forthe remainder of this document, all discussion asseciated with this RFwill
be identified as Operabile Unil 1122.

All SWMUs listed in Table A and Table B of the HSWA Permit that are identified as
located at TA-33 are addressed in this work plan. This confributes to meeting
cumulative totals of addressing 35% of Table A SWMUs and 58% of Table B
SWMUs, required by the HSWA maodule.
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1.2 Operable Unit 1122 History atd Description

Operable Unit 1122 consists of TA-33 and TA-70 and all SWMUs and AOCs
associated with these two technical areas. Operable Unit 1122 is lptated in Los
Alamos County in north-central New Mexico (Fig. 1-1), TA-33, also known as Hot
Point (HP) Site, and TA-70 are located at the southeast bourdary of the Los Alamos
National Laboratory (Fig. 1-1). Contour maps of Operable Unit 1122 aggregated
sites showing structures, SWMUs, and boundaries are included in Appendix D.

The 1581 IWP includes maps of the topography, wetlands, and drainage patterns of
Los Alamos County (Appendix C}; a 100-year fioodplain map for Los Alamos
Nationai l.aboratory {Appendix D): and a map of well locations in Los Alamos County
and adjacent locales (Appendix E) (LANL 1991, 0553). These WP maps inciude
QOperable Unit 1122,

TA-33 was created in 1947 as a ltest site for weapons experiments using conven-
tional high explosives, uranium, and beryllium. Polenium was used as a radiation
source. The tests were conducted primarily 10 verify designs of nuclear weapons
components called inffiators. The experiments were performed in underground
chambers, on surface firing pads, and at firing sites equipped with large guns that
fired projectiles into catcherberms, These activities ceased in 1972, A high-pressure
tritium facility was operated at the area from 1955 until late 1890. Current aclivities
are centered primarily at Main Site, located near the entrance gate, with Laboratory
groups occupying portions of the office buildings. Other smai buildings and surface
areas are also used. An antenna of the Nationat Radio Astronomy Observatory Very
Long Baseline Array radiotelescope was sited at TA-33 in 1985 and is stilt opera-
tional,

TA-70 was established in 1989 when the Laboratory redefined the technical area
boundaries. TA-70 was formeny part of TA-Q, a collection of Laboratory properties
not used {or Laboratory programs. This site is designated as a butter zone and has
not been used for any Laboratory operations. Laboratory buffer zones are used to
protect, separate, or secure areas based on programmalic needs.

Laboratory activity and SWMU identification was verified during a tour by the
QU 1122 projectteam in June 1891, For the remainder of this document, discussion
will center on TA-33.

1.3 Solid Waste Management Units (SWMUs) and Areas of Concern
{AQCS)

Waste units that are similar in physical characteristics, use or waste type, are
described in the SWMU Report as sub-SWMUs within a larger SWMU description.
Sub-8WMUs were grouped 10 eliminate repetition of information. Each sub-SWMU
is considered as a SWMU for the purposes of corrective actions {LANL 1880, 0145)
and this work plan,

The 1990 SWMU Report (LANL 1990, (145} identifies 52 SWMUs within TA-33.
Table 1-1 provides & SWMU cross-reference of HSWA Module tables and LANL
SWMU reporis.
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* SWMUs listed in Table B of the HSWA Module as priority SWMUs

1 These SWMUs or SWMU subunits wers not originally listed in either Table A or B of the HSWA Module,

but are now lisiad in the 1980 SWMU Report (LANL 1830, 0145),

Chapter 1 Introduction
TABLE 1-1
TA-33 SWHNU CROSS-REFERENCE LIST
HEWA Permit Renumbered SWMUs Now SWHMLUs Current
Table A and B Qid No. New No. SWMUs
33-001(a-e) 33-001(a-e)
33-002(a-c)* 33-002(a-c)
33-002(d-e) 33-002(d-e)
33-003(a-b) 33-003(a-b)
33-004(a-1) : 33-004{a-h
33-004{g-n} 33-004(g-n}
33-005(a-c)’
33-006({a-b) !
33007 33-007(a-c)!
33-008(a-b) 33-008(a-b)
33-008 33-009
33-010(a-c) 33-010{a-¢)
33-010 (d-h} 33-010(d-h)
33-01 33-011 33-011 (a) 33-011¢a)
33-011 (b-e) 33-011(b-e)
33-012(a) 23-012(a)
33.012{t-a)"
33-013 33-013
33-014 33-014
33-0151
33-018"
33017 a3-017
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In additionto SWMUs, the 1990 SWMU Report (LANL 1990, 0145) identifies areasof
concern, Table 1-2 identifies the two areas of concem within Operable Unit 1122.
Areas of concern are sites that do not meet the RCRA definition of solid wasie
management units such as potential release sites; however, they are areas of
environmental concern that can be regulated by other acts or permit programs.

In addition to areas of concern, this work pian will investigate and evaluate materials
that also do not meet the RCRA definition of hazardous wastes. Thus, use of RCRA
terminology (e.g., SWMU and hazardous waste) in the work plan implies that
radioactive and hazardous substances, as defined in CERCLA and eisewhere, will
be addressed as appropriate (LANL 1991, 0553).

TJABLE 1-2

TA-33 AREAS OF CONCERN

Site No. Associated Description
Structure
C-33-001 TA-33-124 Transformer pad with stains; no active leak noted during

transformer assessment on 9/24/85; PCB ID No. 5031.
(LANL Transformer Assessment Shests)

C-33-002 TA-33-95 Transformer in vault with old stains present; no active
leak noted during transtormer assessment; PCB ID
No. 5608. (LANL Transformer Assessment Sheels)

1.4 Pemit and Work Plan Modifications

Section 3.5 of the IWP (LANL 1991, 0553) states that each RFl work plan may
propose a HSWA Module Class Il permit modification to adjust the SWMUs listed
in Table A and Table B of the HSWA Module. Such adjustments may be made to
remove SWMUs determined not to need further investigation and to add SWMUs to
the current SWMU Report. Listed below are SWMUSs that are proposed for deletion
from Table A of the HSWA Module based on information obtained during the
preparation of this RFl work plan. Chapter 5, Proposed No Further Action Units,
discusses the details of these SWMUs.

SWMUs identified for no further action:
- SWMUs 33-012(b-d) - Active waste satellite storage areas
« SWMU 33-004(e) - Septic tank, TA-33-169

- SWMU 33-004(f) /SWMU 33-004(n) - Septic tank, TA-33-23/
septic tank

« SWMU 33-004(]) - TA-33-89 outfall

May 1992 1-6 RF! Work Plan for OU 1122




Chapier 1

Inrroduction

To update the EPA on the progress of RFI field work, it is proposed to submit RF
phase repons regarding site characterization activities on SWMLU aggregates.
These reporis may also serve to modify work plans andfield sampling plans to reflect

initial characterization.

Therefore, RFI phase reports are essentially partial RFI Phase 1 reports and partial
RFI Phase |l work plans. The schedule for these RFI phase reporsiwork plan
modiications is presented in Annex |, the Project Management Plan.

1.5 SWMU Aggregation

SWMUs have been aggregated into five geagraphicat sites within the operable unit.
Thefive sites and locations where they are addressed in Chapters 3 and 4 of the RFI
work plan are tabulated below.

RF1 Location
Aggregaied Sie Chapter 3, Section  Chapter 4, Section
Main Site 3.2 4.2
Area & Siie 3.3 4.3
South Site 34 4.4
East Site 35 4.5
NRAQ Site as 4.8

1.6 Land Use Assumptions

in order o establish preliminary remediation goals for QU 1122, present land use
must be considered and scenarios for future land use must be defined. Proposed
corrective measures and conditional remedies must be compatible withboth present
and future land use.

1.6.1 Present Land Use

TA-33 Is designaled as a muitiuse expenmental science zone (EX-4) by the Los
Alamos National Laboratory Site Development Plan (Pava 1880, 0388}, Although
the site is remote and its use is constrained by limited utility service, “it has proven
ideal tor experiments not requiring daily oversight, or those requiring isolation orthat
are sensilive fo electromagnetic interference” (Pava 1980, 0368). Current and recent
activity at TA-33 has been concentrated in the area near the entrance from State
Road 4, where approximately 60 full-time employees occupy the main office
buildings. The only other active sites are an antenna that is pant of the National Radio
Asfronomy Observatory’s Very Large Array and a number of smaller antennae
operated by LANL for almospheric observations; these are visited periadically by
maintenance workers.

No programmatic activities have ever been carried out at TA-70, and none are
planned for the near future, aithough TA-70 is reserved for “fulure large-scaie
experimental scisnce” (Pava 19806, 0368). At present, TA-70 serves only as a buffer
zone and may be used ocCasionally by hikers. The areas outside of the mesa tops
at both TA-33 and TA-70, which are primarily sloped canyon walls and canyon
bottoms, are designated as butter zones (ER-1) in the Site Development Plan.
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1.6.2 Future Land Use

Both technical areas will eventually be released to the controf of the adiacent
Bandelier National Monument, Ragreational use and limited construction will then
oocur on the site.

1.7 Document Organization

This RF1 work plan is organized to correspond to the requirements of the HSWA
Module (EPA 1990, 0432) and 10 the proposed outline included in the IWP (LANL
1991, 0553).

1.7.1  Correspondence with HSWA Permit

The HSWA Module defines five general tasks in the RCRA Fagllity Investigation
process. Table 1-3 surmmarizes the five tasks and lists the ER Program equivalents
for eachtask. The sections of the Operabie Unit 1122 BRFlwork plan that corréspond
to each of the five tasks is discussed below:

BFI Task [, Description of Current Conditions The task consists ofa presenta-

tion of facility background information and a discussion of the nature and extent of
contamination. The background information on OU 1122 is presented in Chapter 2
and Chapter 3. This information consists of the geographic setting, history of
activities, current activities, the environmentai setting, and geological features. The
nature and extent of contamination is covered in sections discussing individual
SWMUs, Chapter 3.

BE] Task il BFl Work Plan  Thistaskrequiresplansfor Quality Assurance, Health
and Safety, Records Management, and Community RHelations. These plans are

presented as Annaxes U through V of this work plan,

Fi Task lll. Facilty investiqation  This task requires further characterization of
the environmental sefting, source, contamination, and potantial receptor identifica-
tion. These requiraments are addressad in Chapters 3 and 4 of this work plan,

Analysi This task contains subsets of Data Analysis
and Protection Standard. These considerations are addressed in Revision 1 of the
WP,

RFI Task V. Reports  This task calls for preliminary, work plan, progress, draft,
andfinal reports. Work plans are provided on aninstallation-wide basis (the IWP) and
for specilic ER Program activities. This document is the RF| work plan for Operabile
Unit 1122, It containg the Phase | Field Sampling Plans, Project Management Plan,
Quality Assurance Project Plan, Records Management Plan, Health and Satety
Plan, and Community Relations Plan,

Morthly progréss reporis for the ER Program will be submitted as described inthe
IWP, as will draft and finat RF! Reports.
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TABLE 1-3

RFI GUIDANCE FROM THE LABORATORY'S RCRA PART B PERMIT

Scops of tha RFI

il

ER Program Equivalant

II B sa E E .ix l . 3

Task I: Description of current conditions

A. Facitity Background
8. Naiure and Extent of
Contamination

Task H: AFI Work Plan
A. Dala Gollection Quality
Assurance Plan
B. Data Management Plan
C. Health and Safety Plan
0. Community Relations Plan

Task Ul Facility Investigation
A Environmental Salting
B. Source Characterization
C. Contamination Characterization
D). Potential Receplor Identification

Task V: Invesligative Analysis
A. Data Analysis
B. Protection Standards
Task V: Hepons
A. Preliminary and Work Plan
B. Progress

C. Draft and Final

TS WaTR

1. LANL Instaltation RVFS Work Plan

A. Installation RVFS Work Plan
B. Tabular Summary of Contamination
by Site

I. LANL Installation RIFS Work Plan

A. Genaral Standard Cperating Procedures for
Sampling, Analysis and Quality Assurance

B. Technical D ata Managemant Program

C. Heath and Safely Program

0. Community Helations Program

V. Reports

A LANL Installation RIFFS Work Plan

B. Annual Update of LANL Installation
RIFS Work Plan
. Dralt and Final

LANL TaslySite HIFS

1. Cuality Assurance Project Plan
A. Task/She Background
B. Naturs and Exteni of Contamination

il. LANL Task/Site BI/FS Documents
A, Quality Assurance Project Plan and Fieid
Sampling Plan
8. Technical Data Managament Plan
C. Heatth and Salaty Plan
0. Community Relations Plan

. Task/Site Investigation
A. Environmantal Sefting
B. Source Characlerization
. Contamination Characterization
D. Potential Recepior Identification

iV. LANL Task/Site Invasiigative Analysis
A Data Analysis
B. Protection Standards

V. LANL Task/Site Reports
A. Cualty Assurance Project Plan, Field Sampling
Ptan, Technical Data Management Plan, Health
and Safely Plan, Community Relations Plan
B. LANL Task/Site RI/FS Documents and
LANL Monthly Managemaent Status Heport
C. Draft and Final

7 3oy
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Chaprer 1

Introducrion

1.7.2  Carrespondence with REI Qutline Proposed in the Instaliation
Work Plan

A proposed outline tor RFl work plans is presented in the IWP (LANL 1991, 0553).
The correspondence hetween the proposed outline and the OU 1122 work plan is
shown in Table 1-4. The IWP allowed for modification of work plans as necessary for
individual activities. This work plan exercises that option.

May 1992 1-1¢ RFI Work Plan for QU 1122
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JABLE 1-4

CORRESPONDENCE OF OU 1122 WORK PLAN WITH TABLE 3.2 OUTLINE PROPOSED IN

THE 1991 INSTALLATION WORK PLAN

IWP PROPOSED OUTLINE

OU 1122 WORK PLAN

EXECUTIVE SUMMARY
1.0 INTRODUCTION

2.0 TASK (OR AREA} OF INVESTESATION DESCRIPTION

AND IDENTIFICATION OF DATA NEEDS
2.1 Background
2.1.1 History of Task {or Area) Activities
2.1.2 Past Waste Management Practices
2.2 Current Dascription
2.3 Existing Information
2.3.1 Environmental Satting

2.3.2 Polential Pathways for Contaminant
Migration
2.3.3 Cumulative Public Health and Environmental
impacts
2.4 Task (pr Area) Data Neads

3.0 SWMU DESCRIPTION AND IDENTIFICATION GF
DATANEEDS
A1 Tile of First SWMU
3.1.1 Existing Information
3.1.2 Daia Nesds
3.1.3 Data Quality Objectives
4.0 FIELD SAMPLING PLAN
4.1 Task (or Area) Sampling Plan
5.0 IMPLEMENTATION OF FIELD SAMPLING PLAN
6.0 QUALITY PROGHAM PLAN
7.0 HEALTH AND SAFETY PROGRAM PLAN
8.0 RECORDS MANAGEMENT PLAN
9.0 COMMUNITY RELATIONS PLAN

EXECUTIVE SUMMARY
1.0 INTRODUCTICN
20 BACKGROUND INFORMATION FOR CGPERABLE
UNIT 1122
2.1 Gaographic Setling
2.2 History of Activities at Operabls Unit 1122
2.3 Past Wasle Managemant Practicas
2.4 Current Activities at TA-33
28 Geology
2.6 Hydrology
2.7 Soils
2.8 Surdace Fealures of Cperable Unil 1122
2.9 Environmental Satting
3.23,333,3.43,3.53, and 3.6.3, Conceptual
Exposure Model
3.23,3.33 34.3, 353, and 3.6.3, Concaplual
Exposure Modal
3.25,3.3.5 3486, 355, and 3.6.5, Decisions
and Invesligation Objectives
3.0 S0LID WASTE MANAGEMENT UNIT (SWMU)
DESCRIPTIONS
3.2 Title of First SWMU Aggregate
3.21 SWMU Aggregate Descriplions
3.3.1 Dacisions and Invastigation Objectives
3.2.6 Phase | Data Quality Objectivas
4.0 OU 1122 SAMPLING PLAN
4.1 SWMU Aggregate Sampling Plans
ANNEX 1 PROJECT MANAGEMENT PLAN
ANNEX Il QUALITY ASSURANCE PROJECT PLAN
ANNEX Il HEALTH AND SAFETY PROJECT PLAN
ANNEX v RECORDS MANAGEMENT PROJECT PLAN
ANNEX ¥ COMMUNITY AELATIONS PROJECT PLAN
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Chapter 2 Background Information for Operable Unit 1122

2.0 BACKGROUND INFORMATION FOR OPERABLE UNIT 1122

This chapter of the RCRA Facility Investigation (RF1) Work Plan provides back-
ground information on Operable Unit 1122, which consists of Technical Area 33 {TA-
33} and TA-70. Programmatic activities are described from the earliest-known
Laboratory activity 10 the present. Athough no activity took place at TA-70, it is
included In Operable Unit 1122 and serves as a bufferzone. TA-70 will be menticned
only i there Is information relevant 10 3 tople. Descriptions of aclivities provide the
basis, rot only for evaluation of present conditions and environmental impacls, but
afso for proposed characterization stugy plans.

This work plan addresses all Solid Waste Management Units (SWMUs} and areas
of concern {AOCs) at TA-33 identified in "Solid Waste Unils Management Report,”
{LANL 1980, 0145). No SWMUs have been identified at TA-70. During the course
of the sile characterization, new SWMUs may be identified that will be addressed as
they are identified. SWMUs aggregated into units that have chemical similarities and
geographical proximily are addressed as one unit in this RF1 work plan.

2.1 Geographic Setting

Operable Unit 1122 is bounded by Water Canyon or the north, State Road 4 onthe
northwest, and White Rock Canyon of the Rio Grande to the southeast. On the
southwest it is bounded by a fence on a ridge northeast of Frijoles Canyon. Ancho
Canyon separales TA-33 and TA-70 (Fig.2-1). A large drainage, Chaquehui
Canyon, cuts the lower southern third of TA-33 toward the southeast. Ali Laboratory
sites are north of this canyon. Facilities are located on level mesa tops. Three
tributary drainages of Chaquehui Canyon drain the area.

2.2 History of Activities at Operable Unit 1122

TA-33 was established in 1947 as a substitute test site for weapons components
experiments then being conducted at Trinily Site in southern New Mexico. The
facility was built for a weapons testing group, W-3. The land was previously owned
by the LS Forest Service.

TA-33 comprises five sites (Fig. 2-2): a laboratory and office complex near the
entrance at State Road 4 {Main Site}, a westernfiring site (Area 6), a southem firing
site {South Site}, an eastern firing site {East Site), and the current site of the National
Radio Astronomy Observaiory (NRAQO) antenna, formerly a siorage area and
disposal site. Three material disposal areas are located at TA-33: MDA-D at East
Site, MDA-E at South Site, and MDA-K at Main Site. In addition, several slorage
bunkers are jocated al TA-33.

Experiments conducted at TA-33 invoived testing of beryllium-containing initiators.
Many experimerts used uranium components. Polonium-210 was used as the
radioactive source. Initiator testing had ended at TA-33 by 1972, With a half-fife of
138 days, alf polonium-210 has since decayed to undetectable levels. Poionium-210
was prepared offsite.

Electronics trailers serving remote-sensing towers for atmospheric studies are

parked at former tiring sites. Office buildings and laboratories are in use at Main Site.
A high-pressure tritium facility was operational at Main Site until late 1990,

RFI Work Plan for QU 1122 2-1 May 1992
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Fig. 2-2. The five sites at TA-33.
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Background Information for Operable Unit 1122 Chapter 2

Detaited histories of each site are inciuded in Chapter 3.

2.3 Past Waste Management Practices

Waste management practices at the firing sites conformed to the standard proce-
dures of the day. Often firing debris was bulidozed into an adjacent canyon after a
shot 1o prepare the pad for the next shot.

Septic systems, constnicied in all four areas 10 serve both laboralory and sanitary
drains, were used for disposal of [kuid wastes. Some laboratory drains may have
received radicactive or chemical-contaminated waste. These seplic tanks were
often tied to outfalis, discharging into canyons either directly or through drain fields.

Past waste management practices in the Main Area shops and labs tocused on
safety and minimizing hazards fo persennel. Fans installed at machine glations
ventad hazardous fumes away from the work area. These fumes included uranium,
cadmium, lead, and possibly mercury fumes. Fumes were venfed to the atmosphere
trom shops’ stacks (Jordan 1854, 02-001).

The fume hood and floor area in TA-33-16 at Area 6 were vented with stacks and

blowers, releasing toxic materials to the atmosphere. These materials included lead,
barium, and epoxy solvents (Milford 1856, 02-002}.

2.4 Current Actlvitles at TA-33

Current activities at TA-33 are centered primanly at Main Site. International Technol-
ogy Group (IT-6) occupies laboratories and offices. Cther small buildings are used
for storage by groups from the Earth and Environmental Sciences {(EES) Division.
These buildings and outside areas are used primanly for siorage of rock core
samples that have been taken in suppon of the Hot Dry Rock projects at Fenton Hill.

The National Radio Astronomy Observatory {(NBAQ) Site consists of an 82 ft
diameter radiotelescope antenna and a suppon building.

The Atmospheric Sciences Group (SST-7) operates three instrument lower assem-
blies and associated electronics trailers for atmospheric studies at the former firing
sites, These operations do not pose any environmental risks.

Facilities at Area 6, Souih, and East Sifes are inactive. The fritium facility ceased
operations in 1980 and is being prepared for decommissioning and decontamina-
tien. Building drains and outfalls have been dentifled. Active septic systems are now
licensed withthe State of New Mexico Environment Department (NMED). There are
two National Pollution Discharge Elimination System (NPDES) permitted outfalls at
Main Site. Details of current activities are discussed in Chapter 3.

Waste-generating operations at TA-33 contorm to Laborafory waste management
policies as described in Administrative Requirements AR-1 through AR-8 of the
Laboratory Environment, Safety, and Health Manual. (LANL 1990, 0335) These
requirements provide for the minimization, segregation, and disposal of mixed
waste, low-level radioactive waste, chemical waste, hazardous waste, sanitary
landfill waste, and TRUwaste. These Laboratory waste policies are derived from and
meet the requirements of appropriate DOE orders, RCRA, Code of Federal Regu-

May 1832 2-4 FIFi Work FPlan for QU 1122



Chaprer 2 Background Information for Operable Unit 1122

lations, State of New Mexico Hazardous Waste regulations, and Laboratory prac-
tices.

25 Gealogy

A general summary of the geology of Los Alamos National Laboratory is given in
Section 2.6 of the Instailation Work Plan {LANL 1881, 0553).

281  Stratigraphy

Hecause there are no deep drill holes within Operable Unit 1122, the siratigraphy
must be inferred from surtace and canyon-wall exposures and from drilling results
from well EGH-LA-1 on Sigma Mesa (Potzich 1978, 02-003) and wells DT-85A, DT-
g, and DT-10 at TA-49 (Fig. 2-3}. The stratigraphy in these wells is shown in Fig. 2-
4. Well EGH-LA-1 was spudded in the Tshirege Member of the Bandelier Tuff and
bottemedinthe Tschicoma Formation at adepthof 2 292 # after passing throughthe
Clowi Member of the Bandelier Tuff, the Guaje Pumice Bed, and interbedded
Tschicora, Puye, and Chamita Formations. The Puye Formation also contains
interbedded Cerros del Rio basalt tiows. Wells DT-5A, DT-9, and DT-10 were also
spudded in the Tshirege Member and botiomed in the Santa Fe Group. The static
water level was measured in wells DT-5A, DT-Q, and DT-10. These depths are
showmn in Fiy. 2-4.

All of the formations encountered in EGH-LA-1 exhibit corsiderable iateral and
vertical variation, making it difficult to extrapalate thicknessesto Operable Unit 1122.
Stratigraphic relationships are particularly hard to predict within the lowermost three
formations, the Tschicoma, Puye, and Chamita, because of the lateral variations and
compiex interfonguing.

The mineralogy of the 1.13 million year cld (Myr) Tshirege Member of the Bandelier
Tuff, which caps the mesa onwhich TA-33 is situated, was described by Smith and
Bailey (19686, 0377). Significant variations in phenocryst abundances occur through-
out this member with total phenocrysts increasing from about 5% in the basal airall
pumice 1o about 35% two-thirds ot the way up the member. From that poird, total
phenocrysts decrease to about 20% at the top of the member. The phenocrysts are
quartz and sanidine {potassium feidspar), Hawiey (1978, 02-004) reported the
presénce of indurated (hardened) zeolitized paleogroundwater tables atthe base of
the Tshirege Member and x-ray diffraction data for this interval obtained at Los
Alamos indicate the presence of glinoplilolite {a zeclite mineral). These zones are
well exposed along State Road 4 at the bottom of Ancho Canyon,

Limited chemical data are available for the Tshirege Member. Smith and Bailey
{18686, D377} reponied that silicon dioxide decreases upward In the mamber from
about 77% nearthe base o about 72% hear the 1op. Total alkalies decreass slightly
from bottom to top and iron oxide decreases relative fo magnesium oxide, Uranium,
thorium, and niokium show a 3 1o 4-fold decrease from the base of the memberfo
the top. Gardner et al. (1988, 0310} reporied a uranium contert of 12 ppm for the
Tshirege Member.

The thickness of the 1.8 Myr Otowi Member of the Bandefier Tuff is highly variable
because it filled preexisting topography developed on the older units. The contact
between the Otowl Member and overlying Tshirege Member is marked by a partial

RFl Work Plan for QU 1122 25 AMay 1992
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Location of Wells EGH-LA-1 (TA-60)
and DT-5A, DT-9, and DT-10 (TA-49)
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Fig. 2-3. Locatian of wells EGH-LA-1 {TA-60} and DT-54, DT-9, and DT-10 {TA-49).
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Background Informartion for Operable Unit 1122 Chaprer 2

soil zone of oxidation and clay development crosscut by irregutar fractures filled with
secondary alteration minerals, such as ctays and zeolites. Crowe et al. (1978, 0041)
and Kuentz (1986, 0802} examined the petrography of the Ctowi Member and found
that quartz and sanidine make up 95% of the modal phenocryst mineralogy with
smaller amounig of orthopyroxens, clinopyroxene, magneiite and other iron-titanium
oxides, allanite, and zircon. Although the major modal compoenénts of the tuff would
not interact with most contaminants, the trace iron-titanium oxides may be impertant
in retarding movement of some radionucfides.

The Guaie Pumice Bed, which lies beneath the Otowi Member, consists of five ash
fall units of rhyolitic composition. Because this unit is not Indurated, it can be
expected to be permeable.

The Puye Formation underlies the Guaje Pumice Bed., Itis afanglomerate containing
tobbles of dacite to andesite In a volcanic sand matrix and is interbedded with atleast
25 ash beds of dacitic to rhyolitic composition, Tschicoma Formation, and Cerros del
Rio basalts. Those ash beds are probably permeable. The fanglomerates exhibit
considerable lateral variation and are complex intertonguing mixiures of streamfiow,
sheet flow, debris low, block and pumice fall, and ignimbrite deposits.

The Tschicoma Formation is interbedded with the Puye and Chamita Formations.
The Tschicoma Formation is predominantly coarsely porphyritic dacites, rhyodacites,
and quartz latites with phenocrysts of pyroxene, homblende, biotite, plagioclase,
and occasional quartz {Smith el al. 1870, 02-005),

The Chamitg Formation, the upperformation inthe Sara Fe Group, thickens toward
the west side of the Espafioia Basin and overlies and interfingers with the Tesuque
and Tschicoma Formations. Potzich {1578, 02-003) identified 125 ft of Chamita
Formation in the Sigma Mesa well.

A cinder cone of the Cerros del Rio basalts occurs within Operable Unit 1122 and
basalt flows of this unit are exposed in the cliff faces and in the botiom of Ancho
Carnyon. The cinder cone is dissected by a small canyon that drains Inte Chaguehui
Canyon. Bothbasalts and basaltic andesites are presentinthis unit. The basalts may
inhibit downward movement of water beneath TA-33 producing a perched waler
table.

2.5.2 Structure

Operable Unit 1122 lies east of the main trace of the Pajarito fault zone and the
geology of the operabie unit has not been atiected by this majorfault, Dranstield and
Gardner {1885, 0082) mapped aninferred norheast-striking faull slightly west of the
radiotelescope antenna at TA-33. There are no SWMUs nearthis fault. The geologic
mapof Smith etal. (1970, 02-005) shows a northwest-striking inferred fault in Frijoles
Canyon south of this operable unit. No other Taulis have been mapped within this
operable unit,

Alarge landslide is presentwithin TA-70. No other landslide of this size occurs within
or adjacent to Laboratory property. it landslides of this magnitude occurred in the
future at either East or South Sites, buried matenals or waste that may contain
hazardous or radioactive contaminants could be exposed.

May 1892 2-8 AFI Work Plan for QU 1122
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2.6 Hydrology

The general hydrology of Los Alamos National Laboratory has been described inthe
installation Work Plan (LANL 1881, 0553). Only data unigue to Operable Unit 1122
will be presented here. Topography of the operable unit is shown on the pocket
topographic maps in Appendix D.

Groungwater may occur in three modes within Qperable Unit 1122: 1) water in
shallow alluvium along canyon bottoms, 2) perched water (a groundwater body
above an impermeabie layer that is separated from an underlying main botly of
groundwater by an unsaturated zone) and, 3) the main aquifer of the Los Alamos
area.

Alluvium deposited by ephermeral streams is prasent within alt the canyons enclosed
by Operable Unit 1122. The alfuvium is quite permeabtle in contrast to the underlying
tuff and basalts. Ephemeral run-off in canyons infilirales the alluvium uriil its
downward movement is slowed by the less permeable fuff and basalts. This results
in a shailow aliuvial groundwater body that moves downgradient in the alluvium. As
water moves gowngradient in the alluvium, it is depieted by evapoiranspiration and
infiltration into the underlying volcanic rocks. Infiltration of water into the Bandelier
Tuff is shown by one drill hole at MDA-K where high tritium concentrations are
chserved at depths of 100 ff and 170 1.

Ferched water may occur above impermeable rocks. i is not kniown if the Cerros del
Ric basalls, which are present below the Bandelier Tuff, are iractured. if the basaits
are not fractured, they may preclude downward movement of the water along
fractures t¢ the main aquifer. Akhough the existence of perched waler at Operable
Unit 1122 has not been demonstrated, the presence of the basalts below the
Bandelier Tulf suggests that this is a possible mode of ccourrence.

The surface of the main aquifer af Los Alamos rises westward from the Rip Grande
within rocks of the Santa Fe Group into the Puye Formation. No drill holes or wells
have penefrated the main aquiier beneath Operable Unif 1122 but, by anajogy with
other parts of the Laboratory (particularly TA-43), the aquifer probably lies at a depth
of about 800 ft.

Springs in and near Chaquehui Canyon (Springs 8A, §, 94, and Doe)} are located
130-200 #t above the river [see Fig. 2-5). They provide water for large areas of
vagetation.

2.7 Soils

Within Operable Unit 1122, soils are generally thin except in the area between the
roads to the south and east points. in this area, winds have removed the soil except
where it is held in place by tree roots. This resulls in the trees apparently standing
on soll pedestals 3-6 It high. At TA-33 thicker soils have developed or have been
retained by vegelation within MDA-K, theonly place where large amounts of process
water have been discharged.

RF Work Plan for Ol 1127 26 May 1992
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Chaprer 2 Background Information for Operable Unit 1122

2.8 Surlsce Features of Operable Uni 1122

Surtace deposits on the mesa top include locally derived soils and, in places, a thin
cover of fine-grained eolian sediments, Coarse-grained colluvium lies onthe steep
hillsides and along the bases of the clifs, Deposits within the canyons include the
colluvium along the ¢liff bases and alluvial sadiments deposited by intermittert
streams along the axes of the canyons. Alluvial fans may be present where small
canyons discharge info the larger drainage systems. Alluvium within the canyons
thickens eastward as the canyons widen in their downstream reaches.

Much of the eastern part of TA-70 is covered by landslide deposits compased of the
Tshirege Member of Bandslier Tuff,

2.9 Environmental Setting

An overview of the environmental setting is described in the Installation Work Plan,
Volume {, Chapler 2, Section 2.5 (LANL 1891, 0553},

2.9.1 Climate

The climate of Los Alamos Naticnal Laboratory and Los Alamos County is described
inthe Installation Weork Plan, Section 2.5.3 (LANL 1991, 0553). No unigue conditions
exist within Operabile Unit 1122,

2.9.2 Ecology

A summary report of the biological survey is included in Appendix B.

29.2,1 Flora

O the land cleared for the operational sites, much of the unpaved area is overgrown
with invasive shrubs. Most common of these is chamisa which grows in dense
thickets varying from 2-7 fi. in height. Alew specimens of mountain mahogany, four-
wing saitbush, Apache plume, and wavyleaf gak are also Tound. Some disturbed
areas have oniy a thin soi fayer. The domirant shrub on these sies is snakeweed
with some stands of false tarragon. The invasive grass, hidden dropseed, grows on
portions of these poorer areas.

2922 Fauna

Animals common fo the lower pifion-juniper woodiand inhabit TA-33. These are
described in the Installation Work Plan, Seclion 2.5.2.2 (LANL 1991, 0553}, The
lower Pajarito Plateau, including TA-33 and TA-70, is part of the seasonal range of
mule deer and elk. Mounlain lion tracks have been observed. Site workers have
reported frespass catlie and there have been rnany repons of rattlesnakes al TA-33.
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Chapter 3 SWMU Descriptions & Assessment Considerations

3.0 S0LID WASTE MANAGEMENT UNIT (SWMU) DESCRIPTIONS AND
ASSESSMENT CONSIDERATIONS

This chapter of the RCRA Facility Investigation (RFI1} work plan provides detailed
descriptions of each Solid Waste Management Unit (SWMU} located at Technical
Area 33 {TA-33). The descriptions cover all known information about activities,
source terms, and present conditions associated with each SWMU.

This chapter alse summarizes existing information about the source terms, the
significant migration pathways, and the potential public health and environmental
impacts of the 58 SWMUs included in Operable Unit 1122, Potential response
actions, data needs, and data quality objectives are described for all SWMUSs.

The “Solid Waste Management Units Repont” (LANL 1980, 145) identiftied 59
SWMUs at TA-33, listed In Tabie 3-1. These SWMUs are aggregated into tive major
locations, Fig. 3-1:

1. Main Site - a laboratory and office complex near the entrance
fo TA-33

2. Area 6 - the western firing site adjacent to Main Site
3. South Site - the southern firing site
4. East Site - the eastern firing site

5. National Radiv Astronomy Observatory (NRAO] - The NRAO
antenng and related sites

This chapter also addresses two areas of concern, Areas of concern are “sites that
do not fall under the definition of solid waste management units; however, they are
areas of environmental concern” and will be addressed in operable unit RFI plang
(LANL 1950, 01458),

The areas of concern, listed in Table 3-1, are associated with polychiorinated
biphenyt (FCE) oli-containing power transformers,

3.1 Assessment Approach

This section reviews some of the methods used inthe OU 1122 RFIwork plan. Only
environmental daia needs are discussed here in any detail. Some of the evaluation
criteria developed for making remedial decisions about these sites {cf. Appendix {,
Decision Analysis, of the Instaliation Work Plan, [[WF]) may require nonenvironmental
data, such as information about sociveconomic impacts, but these data will be
developed programmatically (LANL 1981, 0583). Environmental data are generally
required to evaluate criteria based on human health and safety impacis and
ecological risk.

Tools for managing uncertainty during the BFi are discussed in Appendix H, Design
of Statistical Sampling Plans, in the IWP {LANL 1891, 0653). These include:

a) the gbservational approach, which in the RFiphase, provides

FFI Work Plan for QU 1122 3-1 May 1992



SWMU Descriptions & Assessment Considerations

Chapter 3

JABLE 31
SUSPECTED CHEMICAL AND RADIOLOGICAL CONTAMINANTS AT OPERABLE UNIT
1122 (TA-33)
Potentiai Potential
SWMU or AOC Chemical Radiological
locstlon Numbser Description Cortsminants Coniaminants
South Sits 33-0G1(a} Disposal P #1 Beryllium Uranium
MDAE
South Site 33-001({h Disposal Pit #2 Baryllium Uranium
MDAE
South Site 33-001(c) Disposal Pit #3 Beryllium and Uranium
MDA-E kerosans
South Slte 33.001{d) Disposal Pit #4 Baryllium Uranium
MDA-E
South Site 33-001{s} Chamber, Beryliilum and Noneg known
TA-33-29 explosives
rasiduss
Main Site 33-002(a) Septic Tank, Solvents Uranfum,
MDA-K TA-33-93 plutonium, and
tritium
Main Site 33.002(b) Sump, TA-33-124 Ethanol, methanol, Depleted uranium
MDA-K trichlorpethene, and tntium
benzene, aceions,
beryliium, and
mercury
Main Sits 33-002(c) Sump, TA.33-133  Trichloroethens, Tritium
MDA-K methanot, sthanal,
acetong, and
propano|
Main Site 33-002({d} Cooling water None known Tritium
MDA-K Qutfall trom
TA-33-88
Main Site 33-002(e} Roof Drain Quifall  Semivolatile Tritium
MDA-K from TA-33-88 organic
compounds
East Sita 33-003{a) Chamber, TA-32-4 Beryliium and None known
MDA-DO explosives
East Site 33-003(b} Chamber, TA-33-6 Beryilium and None known
MDA-D explosives
Main Site 33-004{a} Septic Tank, Beryllium, lead, Tritium and
TA-33-31 mercury, cadmium,  deplsted uranium

May 1992
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YABLE 3-1, (continued}
SUSPECTED CHEMICAL AND RADIOCLOGICAL CONTAMINANTS AT OPERABLE UNIT
1122 {TA-33}
Potentlal Potantiaf
SWMU or AQC Chemical Radiologieal
Location HNumber Description Contarinanis Contaminants
South Site 33-004(b) Septic Tank, Photoprocessing None known
TA-33-33 chemicals
East Site 33-004({c) Septic Tank, Photoprocessing None known
TA-33-96 chemicals and
volatile
organics
Arsa B Site 33-004(d) Saptic Tank, Pholoprocessing  Uranium
TA-33-121 chemicals,
peryilium,
and velatile
organics
Main Sile 33-004(e) Septic Seepage None known None known
Pit, TA-33-168
Main She 33-004(1) Saptic Tank at None known Nong known
TA-32-23
Area 6 Site 33-004{g} Outfall from Lead, barium, Uranium
TA-33-18 berylijum, zing,
high explosives,
and organic
compounds
Main Site 33-004(h) Quttall from Beryliium Uranium
TA-33-20
Main Site 33-004(i) Qutfails from Lead, cadmium, thranium
TA-33.39 beryliium, silver,
mercury,
and solvents
South Site 33-004() Outfall from Beryllium Uranium
TA33.26
East Site 33-004(k) Qutfalt from Photoprocessing  None known
TA33-87 chamicals
East Site 33-004(1) Ouytiall from None known None known
TA-33-89
NRAD 33-004{m} NRAO Septic Tank  Solvents Norne Known
TA-33-179
Main Site 33-004({n} Septic Tank at None known None known
TA-33-23
Main Site 33-005(a) Saeptic System {rom  None known Nore Known
TA-33-21
RFI Work Plan for QU 1122 3-3 May 1992
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Chapter 3

TABLE 3-1, {contihued)
SUSPECTED CHEMICAL AND RADIOLQGICAL CONTAMINANTS AT OPERABLE UNIT
1122 {TA-33)
Potential Botantlal
SWMU or ACC Chemlcal Radlolagical
Lacation Number Description Contaminants Contaminants
Main Site 33-005{k) Drainage System None known Nons known
from TA-33-21
Main Sile 33-005(g} Industrial Waste None known Plutonium
Drainage from
TA-33-21
South Site 33.008{a} Shot Pad Boryllium, lead, Liranium and tritium
, and high
explosives
rasidues
East Site 33-008(b}) Gun Firing Area Baryflium, lead, Uranium, tritium,
cadmium, oil, and  and cobalt-60
high expiosives
residues
East Site 33-007(a) Gun Firing Area Baryllium, lead, Uraniym, tritium,
cadmium, oil, other and ¢obalt-60
metals, and high
explosives
rasidues
South Site 33-007 ity Gun Firing Area Berylfium, other Uranium, tritium,
metals, oil, and and cobalt-60
high explosives
rosiduas
Arga 6 Site 33-007{c) Gun Firing Area Baryilium, cil, other  Uranium, tritium,
metals, and high and cobalt-60
explosives
residuss
Scuth Site 33-008(a) Nonradioactive Beryllium, lead, None known
Landifill high explosives
reskiues,
and unknown
chemicals
East Site 33-008(b) Nenradicactive Beryllium, lead, None known
Landtill high explosives
residuas, and
unknown
chemicak
Area 6 Site 33-009 Surface Disposal  Polychiorinated Bepleted uranium
tiphenyls
and beryliium
May 1992 3-4 RF1 Work Plan for OU 1122
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TABLE 3-1, (continued)
. SUSPECTED CHEMICAL AND RADIOLOGICAL CONTAMINANTS AT OPERABLE UNIT
1122 (TA-33)
Potential Potantlai
SWML or AQC Chemical Radlojogical
Location Number Description Contaminants Contaminants
East Site 33-010ia) Canyon-side Berylium, lead Uranium
Disposai
East Site 33-010{b) Canyon-side Beryllium, lead Uranium
Disposal
South Site 33-010{c) Surface Disposal  Beryllium, lead, Uranium
and high
explosivas
residuas
East Site 33.010(d) Surface Disposal  Beryllium, lead Lranium
Area 6 Site 33-010{e) Canyon-side None known Nons known
Disposal
Main Site 33-010(H Surface Disposal  Mone known Norie known
South Site 33-0101g) Canyon-side Beryllium, metals,  Uranium
Disposal and high
explosivey
. tesidues
South Site 33010 Surace Disposal Beégiiium_ metals, {ranium
an
high explosives
residues
Main Site 33-011(=) Drum Storage, Polyehlorinated None known
TA-33-21 biphenyls and oils
NRAO 33-011{b) General Storage Beryllium and other  Uranium
Area at NRAD metals
South Site 33-011{e) Biivt Storage Area  None known Tritium
Main Site 33.011d} General Storage Berylium Uranium
Area, TA-G3-20
Main SHe 33-011(e) General Storage Nona known Uranium
Area, TA-33-22
Main Site 33-012(a) Active Satellite Soivents, oils, None known
Storage Area, metals, and
TA-33-39 polychlorinated
biphenyls
Main Site 33-012(b) Active Satellite Photoprocessing Nore known
Storage Area, chemicals
TA-33-114
RF! Work Plan for OU 1122 3-5 May 1882
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TJABLE 3-1, (concluded)
SUSPECTED CHEMICAL AND RADIOLOGICAL CONTAMINANTS AT OPERABLE UNIT
1122 (TA-33)
Potential Potential
SWMU ot AQOC Chemical Radiological
Location Number Description Contaminants Contaminants
Main Site 33-012(c) Active Satellite Waste organics None known
Storage Area,
TA-33-114
Main Site 33-012(d) Active Satellite Solvents, None known
Storage Area, paricularly freon
TA-33-19
Main Site 33-013 Drum Storage Qil, metals, and Tritium
Area, TA-33-86 solvants
South Site 33-014 Burn Site High explosives, Uranium
propellant
powders,
black powder, and
beryllium
Main Site 33-015 Incinerator None known None known
Main Site 33-016 Sump, TA-33-23 High explosives, None known
propellants, and oil
Main Site 33-017 Operational Beryllium, lead, Tritium, deuterium,
Releases cadmium, mercury, uranium, and
silver plutenium
Main Site C-33-001 Area of Concern Palychlorinated None known
TA-33-124 biphenyls
East Site C-33-002 Area of Concern Polychlorinated None known
TA-33-95 biphenyls
May 1992 3-6 RF1 Work Plan for QU 1122
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guidelines for determining the level of detail appropriate for site
characterization prior to engineering a corrective measure; .

b) phasing within the RCRA facility investigation, so that data
needs can be reevaluated during site characterization, as
required to develop the site conceptual model sufficiently for
baseline risk assessment and corrective measures studies
(CMS); and '

c) thedataquality objectives (DQQO) process, atormal procedure
for ensuring that proposed data collection activities are devel-
oped from and tied back to appropriate decision critena.

Specitic applications in the QU 1122 work plan are outlined in Sections 3.1.1.1

through 3.1.1.3. Tables 3-3, 3-4, 3-5,3-9, and 3-10 list the OU 1122 SWMUs with the

type of investigation proposed for RF! Phase 1 and the sections where data quality
. Objectives for each SWMU are developed.

Conceptual exposure models appropriate for assessing the potential heaith and
environmental impacts of the SWMUs within OU 1122 are outlined in Section 3.1.2.
These are included because they suggest the most important exposure pathways
requiring investigation during the RFi. A more detailed approach to risk analysis is
being deveioped programmaticaily and will be included in the 1992 update of the
IWP.

3.1.1.1 The Observational Approach

The cobservational approach has implications for all phases (RFi, CMS, and
Corrective Measures Implementation [CMI]) of the RCRA process, as discussed in
Appendix J of the IWP and by Brown et al. (1990, 0503). For the RFI phase, the goal
is to determine the most probable site conditions with sufficient precision so that the
remaining uncertainties can be handled by contingency plans inthe remedial design
and implementation phases. That is, site characterization beyond a certain level of
detail is more efticiently continued in parallel with corrective measures implementa-
tion, provided that appropriate observalional programs are incorporated into those
later phases of the RCRA corrective action process.

Inthe OU 1122 work pian, the cbservational approach is explicitly included forthose
seplic systems and sumps which are, or scon willbe, designated as inactive. Minimal
sampling is planned for these systems during the RF| phase because their removal
as a voluntary corrective action (VCA) is foreseen in the near future, and small
releases (if any) of hazardous materials from their subsurface components can be
detected much more reliably during excavation. In Tables 3-3, 3-4, 3-5, and 3-9, the
RFI Phase | for SWMUs being addressed in this way is designated by “VCA.” {The
outfails of septic systems, including drainfields and seepage pits, will also be subject
to “reconnaissance” investigations, see below.)

3.1.1.2 Phasing within the RCRA Facility Investigation

it is not possible to identity all of the data needed to complete a tacility investigation
at the outset of the RCRA corrective action process. This is recognized in the

May 1992 3-8 RF{ Work Plan for OU 1122
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proposed RCRA Subpart 5, which recommends that investigations be “conducted
in a step-wise fashion, with early screens to determine whether turther investigation
is necessary” (EPA 1890, 0432). Inthis work plan, a step-wise or “phased” approach
to the RFI phase of the RCRA corrective action process is planned.

The initial (RFi Phase 1) investigation of each site, for which detailed sampling plans
are provided inthe OU 1122 work plan, is intended to address the most obvious gaps
in the existing information about that site. In particular, there are few or no existing
data for many of the OU 1122 SWMUs, and no evidence to suggest that releases
have occurred at these sites. Intensive invesligation of these SWMUs s not
warranted until the existernce of a release has been estabiished. RFI Phase 1
investigation of these sites consisis of reconnaissance sampling of the areas most
likely to be contaminated if a reiease has occurred, such as eénvironmental media in
the immediate vicinity of existing or former structures, storage areas or disposal
areas, and along channels below outfalls. (Phase 1 forthese SWMUs is designated
“reconn” in Tables 3-3, 3-4, 3-5, 3-9, and 3-10.) The setection of sampling locations
may be biased, where appropriate, by field indications such as staining or high field
screening results,

Where reconnaissance investigations show that contaminanis are present above
action levels, additional RFl Phase 2 investigations may be proposed 10 obtain data
to complete a baseline risk assessment orto form the basis forthe CMS. Subpan 8
action jevels will be used where available. For other contaminants, including
radionuclides, action levels corresponding to risks onthe order of 10-4 10 10-8 under
conservative exposure scenarios will be computed using Subpant § methods.

For a few SWMUs in OU 1122, those for which a source of contamination is known
or fikely to be present, the RFI Phase 1 investigations are designed 1o define the
extert of contamination in environmental media near the source. (Phase 1forthese
SWMUs is designated “extent” in Tables 3-3, 3-4, 3-5, 3-9, and 3-10.) The details of
these investigations vary, depending on the nature of the site, but all are focused on
the questions that must be answered in order 10 develop the conceptual exposure
maodel to the point where it can be used to complete a baseline risk assessment and
design of remedial action.

SWMU 33-001, a material disposal area (MDA} near the edge of the mesa top at
South Site, is a singular case. Here the most significant unanswered environmentai
question concermns the long-term stability of this site and the appropriateness of a
conditional remedy that would leave it in place. The RFI Phase 1 includes a study of
a landslide in TA-70 as well as a comparison of the geological characteristics of
South Sile and the TA-70 site. (Phase 1 for these SWMUs is designated “environ”
in Table 3-5.) The ultimate remedial decision for this MDA may depend critically on
the answers 1o nonenvironmental questions which are not addressed by the OU
1122 work plan.

31.1.3  Data Quality Objeciives

The DQO process provides a structured procedure for designing efficient sampling
plans (EFA 1887, 0088). It begins by reviewing the current state of knowledge about
the site. In the OU 1122 work pian this is done in Sections 3.4.1 (SWMU descrip-
tions}), 3.4.2 (SWMU histeries), 3.#.3 (conceptual models), and 3.4.4 (existing data).
The next step is to formulate the guestion {or “decigion”, in the terminology of
Neptune et al.} to be investigated {Neptune et al. 1950, 0511}, In this work plan,
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specific questions are posed in Section 3.4.5, which begins by outlining conceptual
remedial alternatives, followed by specific questions for RFl Phase 1 and potential
guaestions for RFl Phase 2.

Subsequent steps of the process describe data needed to answer each RFI Phase
1 question: the types of measurements to be made (decision inputs), the areas and
media on which they are {0 be made (decision domain}, and the stalistics 1o be
computed {(decision logic). These steps of the DQO process are presented in
Sections 3.#.6 of the QU 1122 work plan.

For statistical decigion making, the quantity of data required should be determined
by the tolerance for making an incorrect decision. However, the development of
“digcomion curves™ (Step 6 of the DQO process as outlined by Neptune, et al.j to
quantify this tolerance is too formal a procedure for Phase 1 (Neptune et al. 1990,
0511). Moreover, information on site and sampling variability that woulkd be needed
o use quantified constraints on uncertainty inoptimizing sampling plans is generally
unavailable. One of the goals of the RF Phase 1 investigations will be to obtain this
information for optimizing RFI Phase 2 sampling designs, where these are imple-
mented.

The principal goal of “VCA" and "reconnaissance” investigations is 1o detect
contamination if present over a substantial portion of 3 small site. Proposed sample
sizes dependoninitial estimates of the probability that the site is contaminated above
action levels, and decisions are based on the maximum observation obtained at that
site. A single observation above action leveis may trigger additional, RFl Phase 2
investigation. Table 3-2 shows sample size N required to detect, with probability of
at least P, that at least a fraction f of the site is contaminated above a prespecified
action level, calculated using:

P=1 — {1=fiN 31

JABLE 3-2

MINIMUM NUMBER OF INDEPENDENT OBSERVATIONS TO EXCEED
POPULATION QUANTILE G WITH PRESPECIFIED PROBABILITY P

g= 050 055 060 065 070 075 080 085 090 095

P= 075 2 3 3 4 4 5 7 g id 28
0.78 3 3 3 4 & & 7 10 15 30
081 3 3 4 4 5 g 8 11 1€ 33
084 3 4 4 5 & 7 g 12 18 38
087 3 4 4 5 8 8 10 13 20 40
080 4 4 5 6 7 g 11 15 22 45
083 4 5 6 7 8 10 12 17 26 52
098 5 6 7 8 10 12 158 20 3 83
0898 7 8 10 1 3 17 2 23 44 890
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{Fisld duplicates should not be counted in applying equation 3.1, which assumes N
independent observations.) Thus, 2 to 4 observations provide 75-80% confidence
that we will be able to detect contamination that affects at least half of the site, bt
low probabifity of observing smaller amounts of contamination, e.g., less than 30%.
RF1 Phase 1 “reconnaissance” sampling with fewer than 5 observations are
proposed at some SWMUs tor which the historical data strongly suggest that no
release has occurrad. Other “reconnaissance” sampling plans will provide 5 to 20
observations.

Larger sample sizes are provided only for Phase 1 "extent” characterization. For
sites in this category, the goal of the Phase 1 investigation may be 10 estimate the
spatial extent of contarmnination, as in arsas that may have received widespread
operationai releases, or to provide sufficient information to complete a baseline risk
assessment.

The classification of individual SWMUs into these categories is discussed in
Sections 3.#.6.

Sampling and analysis plans, the final step of the DQO process, are presented in
Chapter 4. In general, the sampling plans for each part of the site consist of an
integrated surface sampling plan, which includes both SWMU-specific surface
sampling and sampling of drainage sediments, plus separate subsurface, SWMU-
specific sampling pians for those SWMUSs with potential subsurface contamination.

3.1.2  Conceptual Exposure Models for Risk Assessment

Three different exposure scenarios canprovide a basis for baseline risk assessment
inOU 1122:

a) Current use scenario; Human receptors at TA-33 include
approximately 50 fulltime Laboratory employees housed in
the Main Site office complex and the workers who visil the
outlying sites periodically to maintginthe NRAO facility and the
smaller antennae. in addition, small wetlands that undoubt-
edly attract a number of animals have been created below
some of the Main Site cutfalls, Dermal contact, inhalation, and
voluntary orinvolurtary ingestion of surtace contamination are
possible under this scenario,

Section 2.5 of the IWP desgribes the population distribution
within a 50-mite radius of the Laboratory. The IWP presents a
table documenting population density at ¢ distance intervals
for 16 compass directions, based on 1389 projections from
1880 cehsus data. New data from the 1980 census gives the
total number of residents within the S0-mile radius of the
Laboratory as 213 000. {LANL 1891, 0553)

The ¢losest residents 1o TA-33 are about 1 mile to the
southwest in Bandelier National Monument {(BNM}. About 80
people normally reside at BNM. Most ofthe people at Bandelier
are visitors who spend a few hours at the monusnent. Visitation
to BNM in 1990 was about 350 000 peaple. The next closest
residents are located about 3 miles to the north in the residen-
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tial area of White Rock, which inciudes the developments of
Pajarito Acres and La Senda. The fown of Los Alamos lies
approximately 7 miles to the nonh. The 1990 census givesthe
population ot White Rock as 6,800 and of Los Alamos as

11,400.

State Road 4 is g lightly used, publicly accessible road at the
northwest corner of TA-33. Yearly average traffic on this road
in the vicinity of TA-33 is about 700 vehicies per day.

b) Recreational scenarios: TA-70 and the canyons carrying
runoftirom TA-33 {lower Ancho and Chagquehui Canyong) may
be used by hikers. Eventually both TA-70 and TA-33 may be
released for limited public use under the control of Bandelier |
National Menurnent. Hurnan receptors under these scenarios
would include park employees and members of the public,
While dermai contact, inhalation, and ingestion of surdace
contamination are all possible under this scenario, human
expasure would occur over much shorter penods than under
the current use scenario.

¢} Conatruction scenarips: Subsurface contamination must be
exposed at the surface or migrate downward through the
vadose zone before a complete exposure pathway can exist,
Except for highly soiuble or vapor phase contaminants, va-
dose zone migratior is much less likely than exposure by wind
or water erosion or by construction, Future excavation, either
by the Laboratory or atier the Laboratory relinquishes institu- .
tional control, thus provides a worst-case scenario for expo-
sure to subsurace contamination, where again dermal con-
tact, inhalation, and ingestion of contamination by waorkers,
during a relafively brief period of time, are ail possible.

Conceplual exposure models for these three major scenarios are fllustrated by Figs.
3-2,3-3, and 3-4. These models were used inthe development of the sampling plan,
While the three scenarios described above all involve direct exposure, additional
pathways for contamination through the environment leading to offsite exposure are
possible, as shown. However, these pathways are expected to be {ess important
than those affecting onsite receptors.

The primary and secondary sources are identical in Figs. 3-2, 3-3, and 3-4, but the
significant refease mechanisms, migration pathways and exposure routes vary
depending on the scenario ag well as on the type of SWMU. Thus, exposure of
contaminants by human intrusion is unlikely under routine current use, but significant
inconstruction scenarios. Collectionof iterns by the public, such as depleted uranium
projectiles, becomes more likely after loss of institutional controf, when the area
would be open to the public. Low-level surface contamination, a category that
inciudes the majority of the TA-33 SWMUs, is potentially significant under both
current and future recreational use scenarios.

Urder the current and recreational use scenarios, it is expected that mean contami-
nant levels gver fairly large areas arg the most relevant measures of contaminant
levelforrisk, because usersof the site do not spend muchtime inasmall area orgrow

May 1992 3-12 AFI Work Plan for OU 1122



Gob L 110 JOf VBl YIOM [

£i-&

2661 Aepw

Primary Potential H i
, - inei uman  Animal
Primary Release Existing Release Pﬂm;p_al Pamway[ Exposure
: ; Contaminated Media  Rouie Receplors Receptors
Sources Mechanisms Sources Mechanisms Site Off-site
I e
Implosion Tagistion ] @ *
| Tests / Landslides/Brodio - st
Initiators Shmpm; & Shiac) L4
Projectiles -
- > ! Slthion] ® .
> SR .
Coni. Surface Soil Solid LSS
: i I mdslidcsfﬁmsiﬂk : - || Irigrestion * .
. . ¥ ) Channel Sedimentd Per‘}“‘i o
Chambers 9 Fxplosions Residucs T
Inhalation L) L] ®
) -] Permal * . .
. : Panticulates in Air|
Trenches Resuspension ad Solid
- § o1l Contt. Surfuce Soilp-—ipe! Iigestion » L
1al i i Landglides/Erosio
Buria ] (Dispersed o o Beinst | e

_.., C N C
. ontaminants P it .-_pl
Landhils % Food Chain _fx? Ii%ti(m *
| Bupoff | | Surface Waters ?nogtiz‘itiun I [ . ‘ s

waste | . “legmt ] « 1 * [ 1
. Debris ;
Disposal | olid | - »
3 ) gestion
_ Exposure =i Comr. Surface Soil Permat -
Septic Systemy)
Dirain Lines &
Building 1Y septic Tank TR T | $olihion . . |
waste [P Oufalls B4 nin Ficlds WWWB Charmel Sedimenty —
i Cruerflow Cont. Surface Soil @] Ingestion | ¢ .
Spills [ gsra :
& Releases |-
Source Terms Pathways & Exposure Media Receptors

Flig, 3-2. Congeptual exposure model 1or a current use scenario.

£ 47doyy

SUOUDLZPISUO.) JUDUISSISSY % SUONALIISIT [IAMS



2661 Aepi

vi g

St NI0 o) Usjd WOM [4H

Primary
Primary Release Existing
Sources Mechanisms Sources
Implosion |-
Tests [y
- t
. 7| Shrapnel &
Initiators ~ Projectiles
Impact [
Tests
Chambers | Explosions ,o;b Residues
Trenches
a0
(Dispersed
Contaminants
Landfills
Surface .
Disposal Debris
Septic System 1l
| Drain Lines§
Building Y Septic Tanks/]
Waste Drain Fields

Source Terms
Fig. 3-3. Conceptual exposure model for a recreational use scenarlo.

Potential . . 3
Roeqfe?;e Principal Pathway/ Egpiﬁmm Rﬂﬂfﬁfﬂ R&mn’;al
- Contaminated Media oule  Recoptors ecepions
Mechanisms Site Off-site
Landslides/Erosior Collection _’.I ng&%:!: [ . l . l {
Exposure :
jrggz’gﬁon . .
- Bgmfslt >
Cont. Syrface Soil
Landslides/Brosio <: p—— ____,_| Perpal | - | . l |
Inhalation » » »
N <
Particul in Ai 3
Resuspension /' etk > ﬁ? !gétion bt .
Cont. Surface Soil Pen;:a{ .
Landshides/Erosion oo Seii -THAC
annel Sediments :
Biological Activity . | Sdidion | [ « | |
Food Chain
LASSOION 1N —»I
Runcff Surface Walers Frf‘lggti"”"‘l ) | » I . 1
™Tosma [« ] | = |
PTTIIN . .
Cont. Surface Soil f——»  Bigeirion
Exposure .<"L o Benmsk -
liection
ane P70 R IO B
Teakage % | . - r?éé%timnl I - l - |
ol X Chamnel Sediments
Overflow Cont. Surface Soil f—o | DA cion .
ch v -
I
Pathways & Exposure Media Receptors

SUOHDIPISUDTY JPUISSISSY % SUCHAIOS2(T /1IN MY

£ 4erdoy



2241 110 401 UBled YIOM [4H

Si€

Z661 Aepy

Primary Potential - Hum Animal
Primary Release Existing Release CPnn{:igai I;zﬂ;;agf Eﬁmgm Rﬁ;’ap?é’m Receptors
Sources Mechanisms Sources Mechanisms ontaminat cata Site Off-site
Implosion y J [ _l
Ly Tests 4 : l..pl Sl I
Imitiators | Shrapnel & | "1 Expomre | Collecton
i | Projectiles Inbalstion] w . .
Bommat | ¢ . .
Pasticulates in Al §cﬁid .
gestion bt -
. Fxposure Coxt. Surface Sottp—» gg&z:it -
Chambers [ Residues Landslktes/Frosion - = = m—
Collection Hermal - .
~Ontact
Inhalation L » -
Trenchies ) e | Pyl . . .
D'Sm} q Resuspension ..?;H = =
. et1i ™
Céml:npfi;s:ms“ Landslides/Frosion Con Swlaer 7 e
. »
Landfills Channel Sediments > ......:::..‘fa
?nog%%tinn * l * _J
alid
Surface | Ingestion - »
Disposal Debris 'ﬁ - Cont, Surface Sail] 3 Penmd d
posure -
,,,,,, Collection '__'I Bsxr}&;é& l - I [ 3 I ]
Inbalation L] -
£k » » -
Exposure Particulates in Air Bfi{gck
Building Septic Tanks/ TR E q - aidtion | ® .
Waste Drain Fields | Infiliration Cont. Surface Soil[—8 et .
Overflow Vadose zone BSAna
] Solid . - . j
Alluvial Aquifers A
[Biuon ) o | | o |
R T -
Source Terms Pathways & Exposure Media Receptors

Fig. 3-4. Conceptual exposure model for a construction scenarlo.

£ 421d0Y D

SUONDLIPISUOT) TUAUSSISSY P SHoudiUIss(] NWMS



SWMU Descripiions & Assessmernt Consideraiions Chapter 3

their food there. Grid sampling (or spatially stratified sampling) combinaed with fimited
SWMU-specific samplirg of well-localized areas will provide data 1o bound these
averages. For future construction scenarios, the mean level of conlamination within
avolumeihe size of a basement are relevant, Subsurface SWMUs at TA-33 arefairly
small and well-located, so that extensive sampling is not required o bound these
mean contamination levels.

Risk assessment methodology and preliminary remediationgoals basedonthese or
other scenarios will be developed in the 1992 update of the IWP.

3.2 MAIN SITE

All SWMUs located at Main Site are listed in Table 3-8. The location of each SWMLU
at Main Site is shown in Fig. 3-5.

3.2.1  She Description

Main Site is located just inside the entrance gate of TA-33 from State Road 4, The
area surrounding the buildings is paved with asphalt. The buildings within the fence
house offices, laboratorigs, and shops, Several irailers are parked in the area. The
eastern section, about one-third of the tenced area, slopes steeply to a shallow
drainage which drains southeast info Chaquehut Canyon. This eastern section is
undevetoped and is covered with shrubs and trees. The notthern quarier of the
tenced area is undeveloped, with bare soil and a few low shrubs.

The tritium facility {TA-33-86) is located at the southern end of Main Site. The area
is level and separately fenced. Most of the area is paved with asphalt. Material
Disposal Area K {MDA-K) lies east of the tritium facility’s fence. The area is unpaved
and refains the natural confour of the land, sloping 1o the shallow drainage on the
north.

From the entrance gate the west road continues south past Main Site. Three small
sites lie along the west side of this road. The first is the former site of the cut-off
building (TA-33-21), now removed; i Hies off the southwestemn corner of Main Site.
The area has been feveled and is used as a storage yard for drilling equipment.

Continuing south about 600 & beyond the former site of TA-33-21 is TA-33-22, a
small bunker with an asphalt pad on the soulh side. TA-33-23 lies anpther 800 #
further south. It is also a small building with an asphalt pad on the south. This building
was designed to handle explosives. Small areas around the bunker and the
explosives building have been cleared. The west road sites drain imto Chaquebui
Canyon to the southwest,

3.2.2 SWMU and Area of Concern Descriptions and Histories

This section discusses the physical description, historical use, present use, and
identities potential cortarminants for all SWMUs and an area of concem at Main Site.
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Chapter 3 SWMU Descriptions & Assessment Considerations

TJABLE 3-3

SOLID WASTE MANAGEMENT UNITS (SWMUs) LOCATED AT TA-33,
MAIN SITE

Chapter 3 or 5 Discussion:

SWMUor Associated Type Structure # Dascription Pata jaiele Phase 1
AOC Approsch
33-002(a) soptic systam TA-33-93 32z 324 3.283 VCA
. drain field .odzaa 324 3283 raconn
33-002(b} sump TA-33-88 3221 R 3283 VCA
33-002(c) sump TA-33-86 32.21 324 32863 VCA
33-002{d} outfall TA-33-86 3221 3.24 3282 recann
33-002(e) outfall TA-33-868 3221 324 32862 reconn
33-002 subsurface MDA -K 324 3.265 axtent
33-004(a) septic sysiem TA-33-31 3223 32.8.3 VCA
drain field 3.223 3.2.83 reconn
seepage pits 3223 3283 raconn
33-004(e) seapage pit TA-33-169 5.1 HFA
33-004{f) septic tank TA-33-208 52 NFA
33-004(h} outtall TA-33-20 3224 3282 reronn
33-004() 2 suttalis TA-33-38 3225 32862 recenn
33-004(n) septic tank TA-33-208 52 NFA
33-005(a) cuttall drain TA33- 32210 3282 reconn
sxcavaied saptic fank 32210 3.24 3,264 axtent
33-005(b) sutiall 32210 3262 reconn
33-005{c} excavated drain tisld 3.2.210 324 3.264 extent
33-010(f) surface disposal TA-33-86 3228 3.28.2 rgconn
33-011{a} drum slorage TA-33-21 32211 3262 FRCOMN
33-011(d) general storage TA-33-20 3227 3.2.62 recann
33-011{e} drum storage TA-33-22 32212 3.2.6.2 reconn
33-012(a) drum storage TA-33-39 3228 3282 rgconn
33-012{b) satellite storage TA-33-114 54 NFA
33-012(c) satallite storage TA-33-114 54 NFA
330124 satellite storage TA-33-18 54 NFA
33013 drum storage TA-33-88 3228 3262 reconn
33-0158 incingrator TA-33-110 32213 3282 reconn
33-016 sump TA-33-23 32214 32863 reconn
outtall 3.22.14 32862 rgconn
33-017 operational release 3222 3282 axtent
drainage 321 3282 extent
C-33-001 transformer TA-33-124 32215 3282 raconm
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Chapter 3 SWMU Descriptions & Assessment Considerations

3.2.21 SWMUs 33-002(a-¢) Material Disposal Area K (MDA-K)

32211 Physical Description

MDA-K (SWMUs 33-002[a through &)} contains a septic system, two sumps, 2
siphon tank, an associated leachfield, a building outfall, and a roof drain that serves
TA-33-86, MDA-K covers approzimately one aore and is an unfenced area east of
TA-33-86. The ground siopes gently to the east. The septic system discharges to
adjacent soils by means of a feach field. Sumps TA-33-133 and TA-33-134 also
discharged 10 adjacent solls. A noncontact cooling water drain ling discharges (o an
NPDES-parmitied cutfall {(EPA 04A147). Because of the large amoums of waler
discharged, vegetation is heavy within the MDA; even catails grow on the site.

The septic system, which serves TA-33-86 and a guard station, TA-33-80, includes
a drain line, a sepfic 1ark, a siphon tank, and a leach field. This system has New
Mexico Environment Department (NMED) Permit Nurnber LA-35. The septic tank,
TA-33-83 (SWMU 33-002({a]), was installed in 1854,

The two sumps, sump TA-33-134 (SWMU 33-002[b]} and TA-33-133 (SWM{J-33-
0G2[c]), are uniined seepage pits 6 #t in diameler and 8 ft deep, each with a 3-in.
cancrete cover overlain by 1in. of soil. Sump TA-33-133 is leealed northof sump TA-
33-134. Both sumps were originally connected to sinks and floor drains In TA-33-86.

Sump TA-33-133, now inactive, has heen disconnected and the drain tine from the
buiiding extended approximately 90 it past the sump to create the noncontact cooling
water outtall, SWMU 33-002(d).

A roof drain (SWMU 33-002{e)), serving TA-33-86, discharges to an outfail east of
the buiiding. This 2-in. drain line is approximately 90 ft fong.

3.2.2.1.2 Historical Use and Potential Contaminants

The tritiom facility, TA-33-88, began operation in June 1855. For a short time, the
building also housed a uranium fluidized-bed reaction vegsel {Ahlquist 1983, 02-
006).

The tritium facility experienced accidental releases of tritium over the years. Its septic
system (TA-33-93), sumps, leach field, and cooling water outflow are contaminated
with fritium, In addition, solvents were used o clean contaminated parts. These
waste streams are collectively known as MDA-K,

The septic system was used primarily for sanitary wastes but aiso received tritium
and possible uranium-contaminated liquids. 1n 1981, it received two emergency
releases of plutonium-contaminated liquid.

Sump TA-33-134 received organic contaminants such as ethanol and methanol (<5
gal fyr), trichloroethene, and benzene and agefone comtaminated with fritium (about
5 gal./yr}. The sump may also have received beryllium, mercury, and depleted
uranium. Sump TA-33-133 received tritium and small quantities of soivents such as
trichloroethene, methanol, ethanol, acetone, and propanol. Both sumps have been
inactive since 1958 (LANL 1880, 0145).

FiF{ Work Planfor GU 1122 318 May 1992



SWMU Descriprions & Assessment Congsiderations Chapter 3

The nonhcomtact cooling water contains tritium but no other contaminants are
expected to be present. The roof drain of TA-33-86 is expected 1o contain tritium that

has been released from the stacks.

3.22.1.3 Present Use and Potentlal Contaminants

The septi¢ system (SWMU 33-002[a]), the noncontact cooling water (SWMU 33-
002[d}}, and the roof drain (SWMU 33-002[e]) are all active and still serve the high-
pressure tritium facility in TA-33-86. The tritiumn facility ceased normal operations in
Decemnber 1990. Tritium is presently being removed from equipment in preparation
for decontarmination and decommissioning (D&D) of the facility (Harris 1932, 02-
007). Small tritium releases can be expected during the tritium removal and the D&D
activities. The two sumps (SWMUs 33-002[b] and 33-002[c]) are inactive.

2214 Potentlal Contaminant Summary

Materials likely 10 be present in MDA-K include fritium, uranium, and plutonium;
tritium-contaminated liquids; organic contarninants such as trichiorethene, benzens,
and acetene contaminated with tritium; beryllium; mercury: methanol, propanol; and
sanitary wastes.

3.222 SWMU 33-017 Main Operations

322241 Physical Description

SWMU 33-017 lies at the northern and eastern edge of Main Site {Fig. 3-5). 1is 600 ft
tong and varies from 100 to 600 # wide. The site lies atthe head of a small drainage,
a tributary of Chaguehwi Canyon. The SWMLU slopes steeply to the east at its
southern and central sections; the efevation drop is 30 ft in a 100-ft span at its
steepest point. The northem third is nearly level. The entire Main Site complex i
tenced and access is confrolied. The SWMU is not separately fenced. A small
extension of SWMU 33-017 lies north of the fenced area, between the road 10 East
Site and the rim of Ancho Canyon.

Barnk cuts of up to 6 ft have been made in the 1uff al the western half of the site, The
surtace of SWMU 33-017 is highly disturbed; much of the site has been bulidozed
or gravelled. The surface within SWMLU 33-017 is covered by a mixiure of (uff debris
and soil fill fromthe site preparation. Bedrock is exposed at the north and south ends
and in a drainage wash in the central section, Inthe nonthern third of the SWMU, thin
layers of sand and soil are deposited over bedrock tuff.

The Main Site office complex is paved with asphait; SWMU 33-017 receives all runoff
from this paving. in addition, the 80 x 80t tile tield serving septic tank TA-33-31 is
included within this SWML, Outfall EPA 03A038 from TA-33-114 discharges directly
1o the SWMU. Because of it sheltered nature and the water it receives from these
sources, the site is heavily vegetated.

A runofi ditch angles fromihe southwest cornerof the SWMU1to thefence ling, exiting
the SWMU about 50t north of the angle in the fence. This ditch carries runoif from

May 1992 320 AF Work Plan lor OU 1122



Chapter 3 SWMU Descriptions & Assessment Considerations

the asphalt pavirng. | also receives runoft from a separate ditch that lines the
southern periphery of the complex.

Three separate SWMUs are within SWMU 33-017: septic tank TA-33-33, SWMU 33-
004(a); outfalls from TA-33-38, SWMLJ 33-004(i); and incinerator TA-33-110, SWMU
33-015. The septic tank is active; the outfalls and incinerator are inactive.

32222 Historical Use and Potential Contaminants

Construction started at Main Site in July 1948 to support Weapons Group {(W-3)
initiator experiments. Inciuded in the initial construction project were TA-33-1%
laboratory and office, TA-33-20 warehouse, and TA-33-31 septic tank. TA-33-20
was a warehouse serving the entire TA-33 facility. TA-33-19 housed an electronics
1ab in which mercury was used (Jordan 1554, 02-008).

TA-33-40, was completed in March 1951. it housed a 24-in. saw with self-contained
coolant. The hullding floor drain ran downhill several feet without a sump or holdup:
effluents lsached into the ground {Barker 1851, 02-00%). In TA-33-40 steel and
uraniumprojectiles were sawed open after they were retrieved fromthe experimental
events. Both naturatand depleted uraniumwere used. The projectiles also contained
poionium (half-life 138 days) and heryllium. Reports documented uranium fumes
emanating from the saw building during operations {Lawrence 1951, 02-010) and a
fan was put in the roof. Loss of uranium ranged from 1 1o 2 [b per week (Hyaft 1953,
02-011).

TA-33-39, was completed irt August 1951. it heused a welding and soidering bench
employing cadmium and silver and a lead meflting facility (Hyatt 1951, 02-012).
Cadmium, stainless steel, and polystyrene plastic were also machined in TA-33-34,
Altwork areas were supplied with hoods exhausting to the atmosphere, Blower fans
were instailed in the hoods 1o ensure operator safety (Jordan 1954, 02-008).

The high-pressure tritium facility, TA-33-86, was completed inJune 1955, The facility
processed tritlum gas (half-fife 12.3 yr). To protecl operaling persohnel, large
airflows were passed over the equipment and were exhausted through an B0-ft
stack. This procedure resulted in an annual release of 2 000 to 6 000 Ci. In addition,
the facility was the site of several accidental releases. A report estimatesthat inthe
15-yr period between 1955 and 1970, the facility released 60 000 Ci to the
atmosphere (Coffin 1971, D2-013}. TA-33-86 alsg housed atritium decontamination
facility that used benzene, acetone, and methanal. The process was handled in a
chemical fume hood equipped with an exhaust fan (Schulle 1957, 02-014). In 1860
a uranium fluidized-bed reaction vessel was installed in TA-33-86. The vessel was
provided with adischarge stack andfan, t was later shippedto Brookhaven (Ahlguist
1883, 02-008).

TA-33-113 was completed in September 1957, li processed uraniym, sometimes
contaminated with polonium and trAtium. Local exhaust hoods with blowers were
instafledoverthe machines (Hyatt 1856, 02-015). In August 1960, 200 gof powdered
uranium oxide were spilled in the building {H-Division 1960, 02-0186}. it was not
recorded if uranium was released o the atmosphere, A memo indicated that orailoy
{enriched uranium) was also machined in this building (Mitchell 1561, 02-017).
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TA-33-114 was completed in September 1960. There is no record of hazardous
operations in this building prier t0 1972, nor during its cccupancy by Hot Dry Rock
personnel, though photoprocessing may have occurred.

Group W-3 operations af TA-33 ceased in 1972, The site was obtained for offices,
laboratories, and storage facilities tor the Hot Dry Rock experiments at Fenton Hill
in the Jemez Mountains. A 1887 site visil notes a drum siorage site {(SWMLU 33-
g12[a]) and a vehicle maintenance area east of TA-33-39 that may have leaked
organics Io the asphait paving, which then could reach SWMU 33-017 as munoff
(LANL 19880, 0145).

322213 Present Use and Potentlal Contaminants

in 1989 International Technologies Group 1T-6 acquired the office buildings and labs
TA-33-1% and TA-33-114. The group engages in electronics design and fabrication.
Machine shops TA-33-39 and TA-33-113 are inactive. Both are controlled under
current LANL waste management practices. Other buildings at Main Site, TA-33-40
and TA-33-80, are used for equipment slorage or are vacamnt,

The high-pressure tritium facility ceased normal operations in December 1830,

Tritium is presently being removed from equipment in preparation for decontamina-
tion and decommigsioning of the facility.

32224 Potentlal Contaminant Summary

Materials handled in laboratories and shops adjacent to SWMU 33-017 included
ritium, deuterium, depleted and enriched uranium, polonium, berylliumm, beryllium
oxide, mercury, lead, silver, cadmium, and organic soivents.

3.223 SWMU 33-004{a) Active Septic System, Septic Tank TA-33-31

3.22341 Physical Description

SWMU 33-004(a) includes a septic tank TA-33-31, a sampling box, drain lines, two
seepage pits, and a disconnected drain field. The septic tank lias 50 it northeast of
TA-33-39 on the steeply sloping bank below the asphait paving. It has a capacity of
1 360 gallons. The 90 x 80-ft drain fieid is on the more gently sloping area 200 ft to
the northeast. its 4-in. tiles are spaced about 10t apart and run roughly north-south
{LANL 1990, 0145). The two seepage pils which are now connected to the drainline,
were connected to the drain field. Each has a diameter of 4 ft and a depth of 50 ft,
and is filled with gravel around a central vertical pipe.

32232 Historical Use and Potentlal Contaminants

Priorfo 1951, the septic tank dischargedto the drainfieid through a vitritied-clay pipe.
Atthat time, the septic system received sanitary wastes Irom TA-33-19, and TA-33-
27, while industrial waste from TA-33- 19 discharged directly to an outfall through a
vitrified-clay pipe 65 fi long with an 8-in. diameter.

The system was redesigned in 1951. The sanitary sewer from TA-33-19 was
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rerouted through new manholes to the septic tank TA-33-31. The industrial waste
line from TA-33-18 was truncated and connected 1o the new sewerline, A sewer line
fromthe TA-33-39 completed the same year, was also connected to this line, while
aflpor drain from TA-33-39 was connected directly to the septic tank. Some piping
and one manhole werg abandoned in place.

Additional connections were matde as new buildings were constructed at Main Site:
sewer lines from TA-33-113 in 1957, TA-33-114 in 1960, and TA-33-168 In 1974,

Activities in Main Site builldings during this period are described in Section 3.1.2.1.2,
Although the waste routed to the system was primarily sanitary sewage, it may have
included natural and depleted uranium, cadmium, silver, lead, berylium, mercury,
tritium, and solvents such as trichloroethene and benzene (LANL 1980, 0145).

3.2.2.3.3 Present Use

TA-33-31 septic system receives sanitary and industrial wastes trom TA-33-19, TA-
33-39, TA-33-113, TA-33-114, and TA-33-168; NMED Permit Number LA-32.
Currently-generated waste is collected in satellite siorage areas in accordance with
Laboratory waste management practices.

3.224  SWMU 33-004(h) TA-33-20 Qutfali

Engineering drawings show that a drain exited TA-33-20 from its southeast corner.
The drain is an 8-in. diameter vitrified-clay pipe. SWMU 33-004{h}, outfali from this
drain is tocated on the periphery of and drains into SWMLU 33-017 {LANL 1990,
0145).

TA-33-20 was completed in June 1950. It was used 10 store beryllium and uranium
{Ahlquist 1983, 02-008).

TA-33-20 has been cleaned and is being used as a laboratory by Group IT-8. The
drainis currently inactive but it is not Knownwhen the drain fine was deaciivated. The
outtall has not been located.

3.2.25 SWMU 33-004(1) TA-33-39 Outfails

SWMLU 33-004{} is within the boundaries of SWMU 33-017. The two outfalls lie east
of TA-33-39 on the steeply sloping bank below the asphall paving. The area is
overgrown with a thicket of chamisa.

TA-33-38 was completed in August 1851. It housed a welding and soldering bench
using cadmium and silver, a lead-melting facility, a beryiffurn-machining room, and
a sandblasting compartment. Cadmium, uranium, stainless steel, and polystyrene
plastic were also machined in the building.

The machine shop ceased aperations in lale 1990. Mechanical and Electronics

Suppert Group, MEC-5, is responsibie for the equipment that remains in the shop.
The drains are currently inactive,
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3.2.26 SWMU 33-010{f) Surfacs Disposal

Congrete, old cans, metal pisges, and debris were found near the soulheast comer
of MDA-K at Main Site during an ER Program reconnaissance in 1887 (LANL 1880,
0145). Nothing is known of the origins of this SWMU.

3.2.2.7 SWMU 33-011(d) Storage Area TA-33-20

SWMU 33-011(c) is a section of the asphalt around TA-33-20. Site workers indicate
that uranium and beryllium were stored in and around TA-33-20, In addition, scrap
from recovered shots containing uranium, beryffium, andtungstenwere stored south
of TA.33-20 (Ahlquist 1983, 02-006).

An ER Program Sie Reconnaissance in 1987 found no materials remaining In the
area {LANL 1980, (145). OU 1122 teampersonnel verified that all material has been
removed,

3.2.28 SWMU 33-013 Drum Storage Behind TA-33-86

Pumps and drums containing oil contaminated with tritium and possibly with metals
and solvends were formerly stored on the asphall inside the northeast comer of the
fence around TA-33-86. Stains were noted on the asphall during the 1987 ER
Program She Reconnaissance.

The storage area was moved to a fenced site at the southeast end of TA-33-86inthe
spring of 1989, No additional cleanup of the former site is reported. The site now
appears to be a clean asphalt pad (LANL 1990, 3145).

3.223 SWMUs 33-012(a) Active Satellite Storage Area

SWMU Report states that SWMU 33-012(a} is a satellife storage area for TA-33-38
{LANL 1880, 0145). The storage area is described as consisting ¢of 55-gal. steel
drums gontaining waste oils for recycling. The drums were stored either on pallets
or directly on an asphalt pad. The wastes consisted of solvents and soivent-
contaminated oil poientially containing PCBs and metals. Multiple oil stains were
observed around the unit at TA-33-39.

Currently there are no drums stored around TA-33-39 and no evidence of oil stains
on the asphalt pad around the building. The shop 18 being used as a staging area for

the redistribution of machinery 1o other shops. This operation occasionally creates
waste and an ingide waste satellite storage area is being operated,

3.2.2.10 SWMus 33-005(a-c) TA-33-21 Septic System and Drain Lines

3.2.2.10.1 Physical Description

TA-33-21 was located across west road, 325 |t west of Main Site's tritium facility.
Three drainage systems received effluent trom TA-33-21. The seplic system,
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SWhL 33-005(a), served the restrooms and change room lavatories, urinals, and
comenodes. The lines discharged to manhole TA-33-74, which drained {o septic tank
TA-33-32. Overflow from the system surfaced a few feet south of the tank.

A drain tine, SWMU 33-005(bj, served a sink, floor drain, and safety shower in the
counting room. An industrial waste drain, SWMU 33-005{c}, served sink, shower,
and glovebox drains in the process and hot change rooms. This system discharged
to aleachfield approximately 50 # southofthe building. The three systems rmay have
discharged to separate outfalls (Cox et al 1975, 02-018). The systern has been

removed,

3.2.2.10.2 Historical Use and Potential Contaminanis

TA-33-21 was completed in June 1950 and contained gloveboxes housing a small
slit saw used 10 section projectiles made of yraniurm and containing beryllium and
polonium. Because TA-33-21 contained gloveboxes, it was also used for other
experiments which used plutonium (Hoard 1990, 02-018).

In Aprit 1260, a mixture of plutonium and beryllium powders was accidentaily
released at TA-33-21, contaminating the entire building. The struciure was decon-
taminated within weeks, but never used again. In 1974 the entire complex, including
the building and associated septic syslem, drains, and leach field, was removed and
the area decontaminated. The debris was taken to MDA-G, TA-54. During removal
of the industrial waste systemn, 30 # of trench was found to be comarminated, Allthe
clay pipe and 8.2 i3 of soil were buried at MDA-G. After the decommissioning
programwas complete, the depression was filied with ¢lean seil and seededic native
grasses. The remaining soil contained «20 pliig gross alpha (Cox et al. 1875, 02-
018}. No analyses were made for nonradioactive hazardous waste.

3.2.2.103  Present Use

The site is fevel, It is used as a storage area for drilling pipe used at the Fenton Hill
Hot Dry Rock facility.

3.2.2.11  SWMU 33-011(a) TA-33-21 Drum Storage Area

A unimproved road angles southwest off the wast road at the drilling slorage area,
the former site of TA-33-21. A drum storage area, which covered 0.25 acre, was
located in the angle of this road and the paved west road.

Fifty-five-gallon drums containing waste oils were held for recycling. Aerial photo-
graphs taken in 1986 and 1987 show the drums. Soil analyses showed 110 2 ppm
PCBs {LANL 1990, 0145). The drums and soil have been removed.

3.2.2.12  SWMU 33-011(e} TA-33-22 Storage Area

The drum storage area was located just northwest of TA-33-22. The types of material
inthe drums are urnknown. The drums have been removed and the area cleared. Soil
samples showed uranium and gamma emitters above background {LANL 1930,
0145).
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3.2.2.13 SWMU 33-015 Incinerator TA-33-110

This incinerator, TA-33-110, lies within SWMU 33017 at Main Site. Itis located near
the southeast corner of that SWMU, due east of TA-33-20, ona hiliside sloping down
into a side wash of Chaquehui Canyon. The incinerator is about 3 #t square and 6 it
high.

The incinerator was vsed from 1955 it is not known when use was discontinued.
Personnel working at the site state that the incinerator was used only for uncontami-
nated office waste (LANL 1880, 0145).

3.2.2.14 SWMU 33-016 TA-33-23 Sump

The sump &t TA-33-23 is 3 x 2 x 2 ft deep. It is located outside the buiiding to the left
of the door. A drain line leads to an outfall 150 ft south of the building on the slope
of a small side canyon of Chaguehui.

TA-33-23 was used by Weapons Group W-3 1o prepare propellant charges forgun
tests at South Site. it was built in June 1950. Presumably, the sump was constructed
at the same time. Explosive work ceased when Group W-3 left TA-33in 1972. The
sump may have contained high explosives and ¢il.

The building, used for storage of lithologic cores from the Hot Dry Rock Program ,
is presently managedby EES-1, the Geolegy/Geochemistry Group. Nowater is used
in the building to activate the sump; however, it canreceive rainwater and snowmelt.

3.2.2.15 Area of Concern Numhber C-33-001

TA-33-124, a power transformer mounted on aconcrete pad adjacent 1o the east wall
of TA-33-114, is designated as an area of concern. The concrete pad and trans-
former are enclosed in a fence with access through a locked gate. The congrete pad
is surrounded by a paved parking area between adiacent buildings. The transformer
pad exhibits evidence of oil stains. No active leaks were noted during a LANL
transtormer assessment September 24, 1985, The transtormer site was inspected
March 19, 1892, and no evidence of active leaks was observed. This transtormer is
scheduled to be replaced during the summer of 1992. The transformer pad will be
sampiled and cleaned as required during the replacement operation (Morales 1992,
02-040}.

3.2.2.16 Main Site SWMUs Recommended for No Further Action

The foliowing SWMUs are recommended for no further action: 33-G04{e), 33-004(f},
and 33-012(b-d). These are discussed in Chapter 5.

3.23 Conceptual Exposure Model

Most of the activities that were primary sources of contamination for the SWMUs
described In the preceding section have ceased. Decontamination of the high-
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pressure tritium facility may release some additional tritium to MDA-K. However,
present waste streams are NPDES-permifted and sterage sites are managed under
approved procedures.

Some contamination may remain in a number of secondary sources. Residual
contamination may exist in both the active and inactive components of the septic
systems, in sumps, in materal surrounding these structures, and insurface soils and
channel sediments. Angiyses indicate that ritiumis present o adepth ot atleast 175
ft beneath MDA-K {see Fig. 3-6}.

Contaminants couid be reieased from the subsurface structures and material by
excavation, by leaking, or by infiltration and leaching. Contaminated surtace soil or
sediments might be suspended by wind or in suface runoff,

The three major exposure scenatios outlined in Section 3.1.2 are all applicable to
Main Site. In particular, about 60 Laboratory employees work in the Main Site office
compiex, and the areas of ponding and heavy vegetation probably attract animals
who might ingest contaminated water and vegetation. Thus, the “current use”
scenario is particularly relevant. in addition, a tritium-bearing plume isknown to have
reached a depth of af least 175 ft below the ponded water associated with one ofthe
outfalls (Section 3.2.4.3). The depth to the main aquiter beneath this site is
approximately 800 #. It is not known whether a perched aquifer is present beneath
the site. Several small springs exist within Operable Unil 1122 near the Rio Grande.
Discharge is lost to evaporation or infiliration before reaching the river {(Purtymun et
al. 1980, 0208}. The springs are monitored annually for gross alpha, gross beta, and
uranium,

The Laboratory currently intends continued institutional control over material dis-
posal areas (MDAs) with evenlual iranster of DOE property to another government
agency, such as Bandelier National Monument. Recreational use and limited
construction might then occur on the site, but residential and agricuttural use is not
anticipated.

3.2.4 Review of Existing Data

3241  Summary

Existing data are primarily related to MDA-K, which was included in a prefiminary
investigation by Weston (LANL 1989, 02-020). Surtace monitoring at MDA-K is
performed by the Laboratory's Environmental Surveillance Program. The most
recent survey by the Environmental Surveiliance Program occurred in 1986 (LANL
1887, 02-021}. Surtace conmtamination east of TA-33-86 was examined in field
radiation surveys, soil samples, and vegetation samples, Elevated levels of tritium
were observed in both soil and vegetation sampies.

The surface sampling done by Weston confirmed these results. As some of Westor's
sampling locations were north of MDA-K, these data suggest that surtace tritium
contamination is probably due o airborne emissions rather than the septle system,
sumps, and outfalls that comprise MDA-K, and may be extensive throughout Main
Site. These MDA-K data are not representative of areas closer 1o the Main Site
shops, but they suggest that contamination from those sources is not widespread.
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Weston also took near-surface samples from and near the seplic tank and sumps,
anc from two cored holes, Again, elevated tritium values were found, particularly in
the sump TA-33-134 and at the bottom {175 it} of the drilt hole sited next to the cattails

below the noncontact cooling water outtall.

The following sections describe the above results in more detail.

Apart from MDA-K, the only quantitative information at Main Site comes from the
report on the decommissioning of building TA-33-21 (Cox et al. 1975, 02-018). This
report states that “Pu concentrations ranged from 0.01:+0.0110 0. 10£0.01 pCilgmfor
soil left in place” (Cox el al. 1975, 02-018). A field survey showed less than 20 pCv
gm gross alpha activity throughout the site, as observed with a Zn§ alpha counting
System.

3.24.2 Surface Data

The 1886 LANL survey of MDA-K collected observations at 30 points on a 32.8 x
32.8 ft grid covering MDA-K, plus five additional poirtts in the drainage channel from
the roof drain (Fig. 3-7). The poirt (1,1) on this grid is 54.4 ft north of the southeast
corner of the fence around the tritium facility, and the westem row of sampiing
locations lies along this fence, At the time of the survey, there was some radicactive
pipe inskde the lence next to sample location {1 6.

Field surveys were conducted with RASCAL {for radionuclides emitting higher-
energy gamma rays, such as cesium-137} and Phoswich (for radionuciides such as
isotopes of yraniym, plutonium, and americium, emitting low-energy gamma and x-
rays). Some very high observations were oblained at (1,6) despite attempts to shield
the instruments from the pipe. Apar from these observations, the RASCAL mea-
surements do not differ significantly from background as measured near the
enirance to Bandelier National Monument, approximately one mile to the west,
Phoswich observations are about 20% higher than the background measurements
on the average.

Soil and vegetation samples were analyzed for {ritium and uranium. Tritium in soil
maisture Is high atong the fence {7 200 1o 220 000 pClml) and drops off rapidly to
the south and east with a slightrise in the channel (Fig. 3-8). Allofthese cbservations
are above natural background levels (less than 10 pCiml). Total uranium measure-
ments are all within background ranges (1 10 6 ppm).

In general, tritium in vegetation roughly correlates with tritium in soil {Fig. 3-8).

A sample taken al SWMU 33-002{e) showed trace levels {«2.5 ppm) of 11
semivolatile organic compounds, none of which is known to have been used at TA-
33. This SWMU is the outfall for draining the asphalt roof of TA-33-86.

The 1989 survey by Weslon included five composite soif sampies {from sampling
focations 4 through 8 on Fig. 3-10). Tritium data from composites 4, 5, and 6 (2 400
1o 4 600 pC¥mi} suggest an extension 1o the north (in the direction of the prevailing
daytime winds) of the plume seen in the LANL data described above. The composite
soil samples were also analyzed for volatites, semivolatiles, pesticides, PCBs,
explosives, and some additional radionuclides. No concentrations above detection
limits of any of these contaminants were observed, except for two samples which
showed less than 10 ppb of tetrachloroethens and toluene. Total metals analyses
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indicated the following hazardous metals above detection limits: chromium at iess
than & ppm and lead at less than 10 ppm, except for sample composite 8, which
yieltded 19 ppm of lead. Barium resulis ranged trom 50 to 135 ppm.

3.243 Subsurface Data

The 1982 Weston survey also took sampies fromthe two sumps, outfalls, and soma
additional soil samples from the immediate vicinity of the sumps and septic tank (Fig.
3-10). Sump TA-33-134 (SWMU 33-002[b]} produced an observation of 190 000
pC¥miof tritium, and several other observations were above 10 000 pCifmil {see Fig.
3-6}. Other contaminants are within background ranges or below detection limits.

Two boreholes were drilled in MDA-K (LANL 1888, 02-020). Electromagnetic (EM)
and electrical eanh resistivity (EER) data were used to locate the point of resistivity
change, near the catiails area, where one of these holes (LAN3Z3-0018) was drilled
(Fig. 3-10). Tritiumn measurements in moisture in the tuff at selected intervails are
graphed in Fig. 3-6, and range up to 82 000 pCvml at a depth of 99 fi. At the bottom
of this hole {175 #) another peak is observed at @ 100 pCi/mi. Other contaminants
are within background ranges or below detection limits.

The second borehole (LAN33-0018) was drilled to 150 1t at the ea5t end of the seplic
system leach field. No elevated levels of any contaminant were found in this hole,

325 Declslons and Investigation Objectives

3.2.5.1 Potential Response Actlons

Voluntary corrective actions are possible at a number of Main Site SWMUs. Two of
the septic systems at Main Site are active but because this site is remote, it will not
be integrated into the new Laborafory wasiewater treatment system. Current and
iuture use of the system serving the Main Site office complex (SWMU 33 004{a}) will
be restricted to sanitary wastes. If the old system, parts of which have been in place
for several decades, is contaminated, then the septic tank and system piping can be
excavated and replaced. The drainfield, which is no longer cormected to the syster,
can be excavated. The seepage pits could be disconnected from the system to
reduce infiltration and leaching, or possibly could be excavated altogether.

It is anticipated that the two sumps in MDA-K {SWMUs 33-002[b] and 33-002[c]}
contain hazardous organic constituents. Depending on the extent of these contami-
nants, the sumps and subunits may require removal. The septic systemn may also
need to be removed or replaced. Hemoval of any of these systems wouid be
coordinated with decontamination and decommissioning {D&D) actlvities at TA-33-
86,

The remainder of MDA-K, consisting of a tritiated s0il moisture plume, will utilize
stabilization-in place concepts in view of the 12.6 year half-lite of tritium.

if the previous cleanup during decommissioning did not remove all contaminants,
TA-33-21 will he cleaned to meet risk-based standards. if the sump at TA-33-23 is
contaminated with explosives, § and its drain line will be removed, and the soil and
tuff in the excavations will be cleaned to risk-based levels.
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tritium in soil, pCi/ml

Fig. 3-9. Scatter plot of tritium concentrations in surface soil and
vegetation in samples from the 1986 survey at MDA-K.
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Local areas of high surface contamination (asphalt, soil, and channel sediments) will
be cleaned o meet risk-based standards,

3.25.2 Proposed Phase | Investigations

Because there ig little information about secondary sources of centamination at Main
Site, most of the data 1o be coliected in the initial phase ot the Main Site investigation
will be used to test the hypothesis that one or more sources of conlamination is
present. Reconnaissance sampling will be carried out at lormer storage sites and
suriace disposal areas and at outfalls, drain fields, and seepage pits, VCA sampling
approaches are proposed for sumps and septic systems,

General Main Site operational release areas may include not anly the drainages and
outlalls designated as SWMU 33-017 (Section 3.2.2.2), but also downwind areas
where material vented from the rmachine shops and tritium facility would have been
deposited. The Phase | investigations of Main Site operational releases therefore
inciude extensive surface soll sampiing across the site as well as channel! sediment
sampling along the main drainage to the east.

At the site of TA-33-21, Phase | activities will be designed to confirm that the 1875
cleanup removed hazardous and radipactive wastes. Datafromthese investigations
will be used in a baseline rigk assessment to determine whether further cleanup is
necessary to meet risk-based cleanup standards at SWMU 33-005.

Weston's data show that tritiated water has reached a depth of at least 175 ft below
MDA-K (Fig. 3-6}, but high values wers cbserved only in one of two drill holes
{Section 3.2.4.3}. The pattern of tritium values shown in Fig. 3-8 suggests thal the
tritiated water is moving downward along fraclures forming a plume. Additional data
will be collected to improve our understanding of both the depth and [ateral extent
of this plume and the hydrogeologic forces that control its expansion. The data will
confirm existing data that suggests that tritium is the only contaminant being
transported downward, and will determine if a perched water zone exists below the
site, shallower than the main aguiler and potentially providing a shorter path to the
accessible environment.

3.2.5.3  Potential Phase il Investigations

it contamination above action levels isfound inthe Phase | investigations of potential
sources of contamination outiined above, this may trigger more extensive Phase Ii
investigations. Phase |l data collection activities will be designed to characterize the
extent of contamination in order to complete a baseline risk anaiysis for the site and
o evaluate remedial alternatives.

Additional sampling may be required 10 determine the extent of the plume in the
underlying soil or tuff beneath former and active septic tanks, sumps, seepage pits,
and drain fields. Additional drill holes at the site of each septic tank or sump, deeper
holes at seepage pits, additional drill holes in each of the drain fields, and additional
laboratoty samples per hoie may be requirad.

However, it is anticipated that corrective measures for most of these subsudace
structures can be designed on the basis of Phase | information. Field-scresning will
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be used during excavation 1o determine the extent of contaminated substrata, and
samples will be submitted for laboratory analysis 0 confirm that applicable cleanup
standards have been met.

Additional surface sampling may be required to determine the extent of contamina-
tion at the siles of surace contamination, including former surface storage or
disposal areas and channet sediments. An alternative for small areas of contamina-
tion is removal of surface soif based on field-survey or field-screening measure-
ments, followed by the collection of additional laboratory samples to confirm that
cleanup standards have been met.

3.26 Phase |l Data Quaiity Objectives

3.284 Preliminary Activities

Prefiminary surveys are needed fo delineate several Main Site SWMUs more
accurately and to provide additional information necessary to complete specifica-
tions of sampling plans.

3.26.1.1  Land Survey

Aland survey is needed to establish grids for electromagnetic and magnelic survey,
a radiation survey, and surface sampling in the fiekd. All points will be surveyed inthe
New Mexico State Planar Coordinate System and flagged in the tield. This land
survey will be used in conjunction with 1891 aerial orthophotographs (scale 1:7 200)
and 2-ft conteur maps to establish the grids.

The outtfalls from TA-33-20 and TA-33-38 need to be located in the field, togetherwith
thelr drainage chanmnels if they are still distinguishable. Their locations will be
recorded in the New Mexico Sfate Planar Coordinate System. The locations of the
former drain and septic systems at TA-33-21, former drum storage areas, and former
surface disposal areas need 10 be identified as accurafely as possible and marked
in the field.

3.26.1.2  Channel Mapping

Aerial orthophotographs and 2-ft contour fopegraphic maps will be used to map the
channels carrying surface runoff to both east and west, in order to locate sediment
catchments suitable for sampling. (The orthophotographs and accompanying two-
fout contour maps will be available by summer 1992.) The locations of such
catchments wiitbe surveyed inthe New Mexico State Planar Coordinate Systemand
tlagged along tirst-order channels that originate in or pass through Main Site, to the
points where they join the second-order tributary. Additional catchments will be
surveyed and marked along the second-order trbutary. Identified locations shouid
be syfficiently numerous o trace the courses of the channels and 1o provide a
representative subset of sediments below the Main Site sources.
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3.26.1.3 Geophysical Surveys

Electromagnetic and magnetic surveys will be carried out to locate drain lines and
tadefine the boundaries of the drainfields and local saturated conditions. This survey
information will be used to define regions of interest for surface and subsurface
sampling, as well as to determine the extent of the drain fields for potential remedial
axcavation.

3.26.1.4 Radiation Survey

A surface radiation survey will be carried out to define the major trends of radioactive
contamination and to locate areas of locally-elevated aciivily that may require mare
intensive sampling. In addition {o a wide-spaced grid covering the entire Main Site
area, smaller grids are needed in the vicinity of SWMUs 33-002(a}, 33-004(a), 33-
005, 33-010(1), 33-011{d,e}, 33-012(a}, and SWMU 33-013. The area survey will be
extended along transects 1o distances of several hundred feet from the center of
Main Site, to obtain information for determining the extent of the operational release
area. The radiation survey will also be camied down the second-order tributary
draining Main Site 1o the east to provide information about trends in radioactivity
alongthatchannel. Observations will be made at mapped locations where sediments
collect.

3.26.2 Surface investigations

Surface samples at Main Site will be divided into three categories: localized SWMUs,
channel sediments, and the remaining unpaved areas on the mesa top. The
integrated surface sampling plan will provide daia to address the following four
objectives:

1} To determine whether focal areas of elevated contaminant
concentrations are associated with identified SWMUs.

Localized surface SWMUs are a surface disposal site (SWMU 33-010[f]), active
storage areas (SWMUs 33-011[ad,e], 33-012[a}, and 33-013}, and the incinerator
{SWMU 33-015). Additional areas will be included as they are identified by the
preliminary eleciromagnetic, magnetic, or radiation surveys. Reconnalssance sam-
piing, biased by field indications (from the geophysical or radiation surveys, or by
visual indications such as staining) whenever possibie, will be carried out at sach of
these sites.

Each sample maximum will be compared with action levels {o determine whether
there are localized problems associated with any of the SWMUs, This information will
be used o delermine whether further characterization or remediation is required at
individual SWhls.

2} To investigate the transport of contaminants along stream
channeis.

Phase | sampling of channel sediments is a combination of reconnaissance
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sampling at cutfalls and extended sampiing down the maln drainage.

Channel sediments will be sampled both in first-order channels below Main Site
outfalls (SWMUs 33-002[d.e], SWMU 33-004{h,i], SWMU 33-005 [a.b], and SWMU
33-018) and down the second-order channel to the east for a distance of about 1/2
mile. (The second-order channel draining the TA-33-21 sites is considered in
Sections 3.2.2.10 and 4.2.3.2, in conjunction with Area 6.) The target population for
these samples consists of mobile sediments in these channels.

Data wilt be summarized by estimaling average concentrations of contaminants as
a function of distance from Main Site sources, This information will be used both to
determine if concentrations of contaminants gbove action levels exist in channel
sediments and to evaluate the impontance of surface runoff as a transport pathway.

3) To estimale the average concentrations and trends with
distance fromthe Main Site sources of contaminants insurface
media,

inPhase (, datawill be collected to estimate the range of contaminant concantrations
insurface soil and luff, andtoInvestigate the existence of aplume (Le., of atrendwith
distance} from Main Site sourges. Sampling will be more dense nearthese sources
but wiil also extend to the northwest, east, southeast, and south, The target
population includes surface soil and exposed {uff, except sediments inchannels and
suil in areas associated with identitied SWMUs and other locallies identified by the
field surveys, which are discussed separately above.

Data will be summarized by estimating spatial trends and locai average concenira-
tions as a function of distance from the sources. This will provide both a vaiue to
which localized SWMU data can be compared as well as information for 2 baseline
risk assessment. In view of the proximity of current, onsite workers, the sample size
should provide high probahility of detecting contamination above action lavels, aven
it it affects as little as 5 or 10% of the site.

4) To estimate spatial varability and predictability of contami-
nanl concentrations.

Field duplicates and samples identified in the sampling and analysls pian as
“neighbors” wiil provide additional data needed to estimate sampling variability; a
prerequisite 1o designing efficient sampling plans for Phase Il if more extensive
surface investigations are required. Field duplicates will be provided at rates
prescribed by the QAPP for quality control purposes. Additional *neighbors” will be
provided at comparable rates.

3.26.3 Subsurface Structures

Subsurface structures associated with Main Site SWMUs include:

= {wo sumps at MOA-K (SWMU 33-002(b.¢], one at TA-33-23
{SWMU 33-018);

« the active septic system at MDA-K (septic tank, siphon tank, .
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drain field, and associated piping}, SWMU 33-002(a}); and,

. « the active saplic system serving the remainder of the site
(septic tank, sampling box, two seepage pits, and a discon-
nected drain field), SWMU 33-004(a).

Phase | investigations will provide information needed to initiate voluntary corrective
actions, as outlined in Section 3.25.1.

Levels of contamination will be measured on samples representative of the fluid (if
any) and siudge in the structures. Holes will be drilled to the tufiAill interface next to
each structure to provide samples to determine whether a vapor phase plume is
presert. These data will be used to decide whether or not these structures are a
continuing source of contamination, to detlermine the level o worker protection
required during removal (if indicated], and (o identify contaminants that can be used
as indicators guiding retmoval of underlying so# and tuff.

Gamma logs to detect radioactivity in the seepage pits will be run down their central
pipes. Levels ot conmamination will be measured on fluid and gravel samples fromthe
base ot the pipe. If contamination above levels for permitted discharges is found,
migration will be investigated by drilling In the tuff near and below the seepage pils
during RFI Phase 2.

Driltholes through the drain field at MDA-K and the disconnected draintield for septic
tank TA-33-3% will provide samples 10 be measured for soll contamination and
contamination of underlying materials, Holes may be siled on the basis of electro-

. magnetic and radiation survey data or at points close o the top of the fields, 1o obtain
sampies that are expected to represent the largest concentrations present. Obser-
vations above action levels will lead 1o a baseline risk assessment, which may entail
colfection of additional data during Phase il investigations.

3.264 Subsurface Investigations at TA-33-21 Slte

Phase | investigations at SWMU 33-005 will provide data for a baseling risk
assessment.

Drill holes through the sites of the former leach field and septic tank will provide
samples to be measured for soil comamination. Holes may be sited on the basis of
the prefiminary radiation survey if any radioactive locations are found. Data will be
summarized by sample means of contaminant concentrations,

3.26.5 Subsurface Investigations at MDA-K

Phase 1 investigations below MDA-K will provide additional information on the
transport of contaminants below the subsurface structures in MDA-K. Three bore-
holes will be drilled to provide information on the vertical and [aterai extent of the
tritium-bearing plume beneath MDA-K. The core will be screened for moisture and
radioactivity, and sampled. The laboratory data will be compared with existing
information which indicates thal only tritum is being transporied downward.

. if no contaminants are detected which are long-lived relative to the rate of travel of

RF( Work Plan for QU 1122 3-39 May 1992



SWMU Descriptions & Assessment Considerations Chapter 3

the plume and its expected time of arrival at the first underlying aquifer (perched or
regional), no remediation will be necessary. Other allematives were outlined in
Section 3.2.5.1 and evaluation of their patential effectiveness may require additional
drilling and sampling, both to determine the extent of contamination more precisely
and to provide data on local hydrogeologic properties controlling fransport.

3.2.7  Fleld Sampling and Analysis Plans

Sampling and analysis plans for Main Site are presented in Chapter 4, Section 4.2.

33 Area6

Al SWhUs located at Area 8 are listed in Table 3-4. The lncation for eéach SWMLU
at Area 6 is shown in Fig. 3-11.

JABLE 3-4

SOLID WASTE MANAGEMENT UNITS (SWMUSs)
LOCATED AT TA-33, AREA G

Chapter 3 Discussion:

SWMU or Associated Type  Structure # Description Data DQOs Phase 1
AQC Approach
33-004{d) septic system TA-33-121 3.3.22 3.36.3 VCA
buried outfall 33.22 3382 reconn
33-004{g) outfall TA-33-16 3323 33862 reconn
33-007icy  finng site 33241 338.2 reconn
drainage 3341 3382 reconn
33-009 surface disposal 3324 334 3382 r8conn
33-010{s8}  surlace disposal 3325 3382 raconn

3.3.1  She Description

This small site lies about 400 ft west of the entrance gate 1o TA-33. The site is level
and fenced enthree sides; the southwest comer is unfenced. The eastempan of the
site is paved. The westemn section lies within an excavated cinder cone. Al the
western edge a steep 90-ft slope drops down to a small tributary of Chagquehui
Canyon. Another small tributary drains the eastern part of the site, below the road
from the entrance gate to TA-33.

Two small wooden buildings (TA-33-1 and TA-33-2) and a steel building {TA-33-16)
occupy the the eastern section of Area 6. Most naturai vegetation has been scraped
away and invasive shrubs and grasses cover unpaved areas.

332 SWMU Descriptions and Historles

This section discusses the physical description, historical use, present use, and
identifies polential contaminants for all SWMUs at Area 6.
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33241 SWMU 33-007(c] Firing Areas

Three buildings remain at Area 6: TA-33-1, TA-33-2, and TA-33-16.

33211 Physlcal Description

Two firing areas were used at Area 6. The first is south of the principal structure at
Area8, TA-33-18. Immediately to the west of TA-33-16is a shot pad on which a large-
bore gunwas mounted. Itis a 6 x 10-it concrete pad surrounded by a concrete apron.
South of TA-33-16 catcher boxes were built of timbers in two sections, each about
&1t on a slde. The catcher boxes were filled with soil, wood chips, and vermiculite.
The timbers are rotling and disintegrating but stifl in place.

Area 6 was constructed adjacentto a basaltic cinder cone. The cone was excavated
to provide space for a second shot pad. This shot pad lies 100 ft southwest of
TA-33-18. Two wooden barricades, constructed of 8 x 8-in. timbers, lie to the north
and east of the shat pad. The shot pad and barricades are still in place.

3.3.2.1.2 Historical Use and Potential Contaminamts

Area 6 was developed in 1948 for initiator experiments. TA-33-18 (originally
TA-33-6) was completed in March 1548, it first housed an air gun, then electronic
equipment used to measure neutron proguction in “gun-type” initiators containing
beryllium and pelenium-210. Military guns, of 2 10 § in. bore were also stationed on
concrete pads around TA-33-16. Projectites were fired at targets placed in front of
bardcades. Targets may have contained uranium and beryllium, Compressed airor
high explosives were used fo fire the guns. Projectiles often cracked open, contami-
nating the pads and surrounding area with polonium-210. Firing crews repeatedly
painted contaminated paris of the guns and pad with lead paint to reduce surface
contamination (Hoard 1990, 02-022). Shots were discontinued at Area 6 by 1965.

In 1856 TA-33-16 was used to make and machine laminating materials containing
barium, titanium, lead, and zinc using epoxy resins. The building was suppiied with
an exhaust blower and stack (Milford 18586, 02-023). In 1857 it was noted that toxic
fumes were being blown from the building (Hyatt 1857, 02-024). Fans were instalied
to protect personnel. TA-33-1, located 50 ft east of TA-33-16, housed experiments
o make niobate Crystals {Schulte 1858, 02-025). TA-33-2 was a shop. There isno
record of hazardous material being used in this building.

tnsummary, potential contaminants inClude barium, lead, and projectiles containing
uraniumn, beryllium, polonium-210, othar metals, and high explosives.

3.3.2.13 Present Use

Area 6 has been decommissioned as a firing site. The cinder cone has been further
excavated since gun weapon testing ceased. An aluminum tower, TA-33-192, used
for atmospheric physics monitoring by the Atmospheric Sciences Group, SS8T-7,
now occupies the area within the cinder cone. The buildings are emply.
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3.3.2.2 SWMU 33-004(d)} Septic Tank and Quttail

A 500-gal. septic tank lies 50 ft southeast of TA-33-1, a wooden faboratory building
with inner walls containing asbestos. A small drain field lies 20 ft east of the tank; a
4-in. BVC pipe drains o an outfall in a side wash of Chaguehui Canyon. This ouffalt
is burled.

TA-33-1 was originally built at East Site in 1848 and moved to its present site in 1948
or 1949, Work in the laboratory supported tests at Arga 6.

Thebuilding is empty but the septictank is still connected to ufilities and is considered
active.

Comaminants from TA-33-1 may inciude voiatile organics and photoprocessing
chemicals.

3.323  SWMU 33-004(g) TA-33-16 Qutfall

A drain line trom TA-33-16 runs 45 ft west to an outfall near the rim of a tributary of
Chaquehui Canyon, The outfall itself is buried under a thicket of chamisa near the
edge of the asphalt paving. Activities in the building are detailed in Section 3.3.2.1.1.

At present the building is emply.

in summary, this outfall may have received high explosives, uranium, beryllium,
barium, lead, titaniurn, 2ing, and organic compounds from TA-33-16,

3.3.24  SWMU 33-009 Surface Disposal

This disposal site lies along the west side of Area 6. It is 100 ft fong and 75 ft wide
with debris tailing 80 ft into the adjacent tributary of Chaquehui Canyon. intermingled
in the loose cinders are bits of operational debris.

Guns used atthe firing pads were cleaned inpreparation forthe next shot and debris
was bulldozed inl¢ the adjacent canyon {H-Division 1854, 02-026). In the 1960s
uranium chips from machine shop TA-33-113 were disposed of at this site {Ahlquist
1983, 02-006). In the fall of 1887, this area was designated as a dispesal sile tor
defective capacitors from several Physics Division groups {Reider 1867, 02-027).
About 100 capacitors from Project Sherwood were stored at this site. The capacflors
remained at Area 6 until the site was deaned in 1974.

When the site was cleaned in December 1974, several truck loads of material were
taken to MDA-G at TA-54 (Bacastow 1974, 02-028). The slope was surveyed for
radiation, but no counts above background were found (Smith 1974, 02-029).

In summary, potential contaminants inciude shot pad debris containing uranium,

beryifliurn, and explosives residues; uranium-machining chips, and PCBs from spent
electrical capacitors.
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3.3.25 SWMU 33-010(e) Surface Disposal

SWMU 33-010(e) is located southeast of the Area 61ence. Although this SWMU was
reported in the SWMU Report, field visits to Area 6 have not been successiul in
locating any evidence of it. A conversation on December 14, 1890 with lormer sile
employee Harlow Russ indicated that a disposal site for firing debris might exist in
the area {(Hoard 19580, 02-022).

3323 Conceptual Exposura Modal

All of the aclivities at Area 6 that were primary sources of contamination for the
SWMUs described in the preceding section have ceased. Residual contamination
may remain in the septic system, in surface soils around the finng sites or at the
surface disposal area, orin sediments in channels draining the area. Projectiles may
remnain in the berms.

Comtarninants could be released from the septic tank or subsurface material by
leaking or by infiltration and leaching. Contaminated surface soil or sediments might
be suspended by wind or in surface runoff. Buried projectiles could be exposed and
transported by erpsion and mass wasting.

While all three of the major exposure scenarios outiined in Section 3.1.2 are
appticable to Area 6, current use of the site is intermittent and casual. Future
recreational use of the area may be the most restrictive of the three scenarios.

The Laboratory currently inlends eventual transier of DOE property 10 another
govemment agency, such as Bandelier National Monument. Recreational use and
limited construction might then occur on the site, but residential and agricuttural use
is nof anticipated,

3.3.4 Revlew of Existing Data

The only quantitative Informationfrom previous Area §surveysisreported inamemo
on the radiation survey at the Area 6 disposal area (SWMU 33-009) following its
cleanup in 1874 (Smith 1974, 02-029). A radiation survey using a Ludlum Model 12-
S gamma detection instrument, conducted on a 9.84 x 16.4-fl grid across the slope
reported observations in the background range of 15 to 30 uR/hr. There are no prior
estimates of contaminant variability except those based on area-wide and regional
abservations, generally of radionuclides and at background levels.

3.3.5 Declsions and investigation Objectives

3.3.5.1 Potential Response Actlons

Volumtary corrective action is proposed for the septlic system and drain lines.
Removal of the empty buildings, barricades, interior tences, and the debris at the
bottom of the west slope of the cinder cone may also be recommended to comply with
Laboratory ES&H goals tor the disposal of surplus structures. The remainder of the
site will be cleaned as required to meet risk-based cleanup standards. These
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remediation activities will be coordinated with D&D activities for this area.

3352 Proposed Phase | Investigations

Because there is almost no irdormation about the secondary sources of confamina-
tion at Area 6, the data o be collected in the initial phase of the investigation will be
used fo test the hypothesis that one or more sources Of contamination is present.

Reconnaissance sampling will be carried out throughout the site, and down the two
short drainages fc the west and east of the cinder cone. A VCA approachto sampling
will be used for the septic system.

3.353 Potential Phase I Investigations

More extensive Phase il investigations may be triggered by observations above
action levels in Phase I. Phase Il data collection activities will be designed to
characterize the extent of contamination in order lo complete a baseline risk analysis
for the site and to evaluate remedial alternatives. These potential Phase V) activities
include:

Additional sampling may be required 1o determine the extent of a plume, if any,
beneath septic tank TA-33-121.

However, it is anticipated that a corrective measure for this system can be designed
on the basis of Phase | information. Field-screening will be used during excavation
to determine the exient of contaminated substrata, and sampies willbe submitted for
laboratory analysis fo confirm that applicable cleanup standards have been met,

Additional sarnpling (surface samples and possibly some subsurface sampling) may
be required 1o determineg the extent of residual contamination in the Area & disposal
sites.

Additional sampling (additional trenches or drill holes) may be required to determine
the spatial and size distributions of remaining projectiles and the volume of
contaminated soil in the berm. An aliernative for the berm is o forego further
characterization in favor of a comrective measure that would excavate the berm,
extract remaining projectiles, and leave the soil, if uncentaminated, at the site,

Additional sampling to delineate surface areas requiring remediation, including tiring
areas, disposal sites, outtalls, and channels. An alternative for small areas of
contamination is removal of surface soil based on field survey or sgreening

measurements, followed by the collection of additional samples for laboratory
analysis to confirm that cleanup standards have baen met.

3.3.6  Phage | Data Quality Objectives

3.3.6.1  Preliminary Activities

Preliminary activities will provide additional information needed to complete the
dasign of sampiing plans.
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3.36.1.1 Land Survey

Aland survey is neededto establish grids for electromagnetic and magnetic surveys,
a radiation survey, and surface sampling. All points will be recorded in the New
Mexico State Planar Coordinate System and flagged. This land survey will be used
in conjunction with 1991 aerial orthophotographs and 2-it contour maps at appropri-
ate scales to establish the grids.

The outfallfrom TA-33-16 needs to be located in the field, together with its drainage
channel if it is still distinguishable. lts location will be recorded in the New Mexico
State Planar Coordinate System.

The area including the buried outfall from septic tank TA-33-121 needs to be
identified as accurately as possible and marked in the field.

3.3.6.1.2 Channel Mapping

Aerial orthophotographs and 2-t. contour topographic maps will be used to map the
channels carrying surface runotf 10 both east and west in order to locate sediment
catchments suitable for sampling. The locations of such catchments will be recorded
in the New Mexico State Planar Coordinate System and flagged along first-order
channels to the points where they join one of the second-order tributaries to
Chagquehui Canyon. Additicnal catchments will be surveyed and marked alongthese
second-order channels. Identified locations should be sutficiently numerous to trace
the courses of the channels and 1o provide a representative subset of sediments
between the Area 6 sources and the bottom of Chaguehui Canyon.

3.36.13 Geophysical Surveys

Geophysical surveys, electromagnetic and magnetic, will be carried out over the
berms to locate projectiles.

3.36.1.4 Radiation Survey

A surface radiation survey will be carried out to locate radioactive contamination
within the firing sites and on the west slope of the cinder cone. (Following the 1974
cleanup of the disposal site, no elevated levels of radioactivity were reported, but it
is not clear that this survey extended to the tributary channel.) On the east slope of
the cone, the survey may help to determine the location of the former surface
disposal area, SWMU 33-010(e). This survey information will be used to delineate
areas of locally-elevated activity requiring more intensive sampling.

The radiation survey will be carried down the two tributary channeis to the main
Chagquehui Canyon channel to provide preliminary indications of contaminani trend
with distance from the site. Observations will be made at mapped locations where
sediments collect.
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3.3.6.2 Surface Investigations

Surface sampling for Area 6 will include both surface soils from the mesa top and
surrounding slopes and channel sediments. The integrated surface sampling pfan
at Area 6 will provide data to address several objeciives.

1) To estimate the average concentrations of contaminants
around the gun firing areas.

Broken projecties or projectiles that strayed trom their targets spread contamination
around the gun finng sites. While large pieces were usually retrieved, and pars of
the site have since been excavated, residual soil contamination may remain. Phase
1 will provide samples from the target population of soils around the shot pads and
on the slopes behind target areas. The observations will be compared with action
ievels. A maderately extensive reconnaissance survey will be needed to cover the
site, which includes two or more former firing areas.

2} To determine whether local areas of elevated contaminant
concentration are associated with other identified SWMLU)s.

SwMUs that might have confributed to localized surface contamination are two
former surface disposal areas SWMU 33-008 and SWMU 33-010(e}. Additional
areas will be included as they are identified by the preliminary radiation surveys.
Reconnaissance sampling, biased by field indications wherever passible, will be
carried out at each of these sites. Each sample maximum will be compared with
action levels to determine whether there are localized problems associated with any
of the SWMUs. This information will be used to decide whether further characteriza-
tion or remediation is required at individual SWMUs.

3} To investigate the transport of contaminanis along stream
channels.

Phase 1 sampling of channel sediments is a combination of reconnaissance
sampling at outfails {(SWMUus 33-004{d] and SWMU 33-004[qg]) and exiensive
sampling down the main drainages.

The target population for these samples consists of mobile sediments in first and
second-order channels down 1o the bottom of Chaquehui Canyon (a distance of
about 1/4 mile). The data will be summarized by estimating concentration as a
function of distance from the Area § and the west road sources. This information will
be used both io determine if concentrations of contaminants above actionlevels exist
inchannel sediments and to evaluate the imporntance of surdace runoff as atranspornt

pathway,

4} To estimate spatial variability and predictability of contami-
nant concentrations.

Field duplicates and samples idertified in the sampling and analysis plan as
“neighbors” will provide the additional data needed to estimate sampling variability,

RF{ Work Pilan for QU 1122 347 May 1992



SWMIUJ Descriptions & Assessment Considerations Chapter 3

a prerequisite to designing efficient sampling plans for Phase Il if more extensive
surface investigations are required.

3.3.86.3 Subsurtace Investigations of the Septic Tank and Drain Fleld

Phase | investigation of the sepfic system serving TA-33-1 will provide information
needed o initiate a voluntary corrective action, as outlined in Section 3.3.5.1.

Levels of contamination will b measured on sampies representative of the fluid (i
any) and sludge in the septic tank TA-33-121. Drill holes next to the tank and through
the buried outfall will provide soil samples to be measured for contamination. These
data will be used to decide whether the tank or underlying materials are a continuing
source of contamination, 1o determine the level of worker protection required during
removal (if indicated), and o identify contaminants that can be used as indicators
guiding removal of underlying soil and tuff.

3364  Subsurtace Investigations at the TA-33-16 Berm

Reconnaissance sampling at the TA-33-18 berm will provide informalion on soi
contamination and huried projectiles.

Atrenchihroughthe berm will provide material to be sified for buried projectiles. This
trench will be dug directly opposite the south-facing door of TA-33-16 in order to
maximize the probabiiity of finding projectiles or contamination. Soil samples will be
collected fromthe exposed sides of the french. These data, together with the resulis
of the geophysical surveys (Section 3.2.6.1.3), will be used {o estitate the quantity
and composition of projectiles and the level of soil contamination in the berm. Soil
contamination will be compared with action levels, and a conservative scenario will
be developed o evaluate the risk from buried projectiles.

3.3.7 Field Sampling Plans

Sampling and analysis plans for Area 8 are presented in Chapler 4, Section 4.3,

3.4 South Sie

All SWMUs located at the South Site are listed in Table 3-5. The location for each
SWMU at South Site is shown in Fig. 3-12.

3.4.1  Sie Description

South Site is focated about 2.8 miles south of the entrancé gate to TA-33. The site
lies on a spur of the mesa along the north rim of Chaquehui Canyon. It occupies a
bowl-shaped depression about 600 ft in diameter. The northeast rimof the bowl has
been ariificially elevated by construction of a horseshoe-shaped berm. The site is
drained by a shallow arroyo that exits at the canyon rim at the southem edge of the
bowl. Most native vegetation has been removed. Excepl for bedrock outcrops,
unpaved areas are covered with invasive shrubs, primarily chamisa. The site drains
to the south into Chaquehui Canyon,
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JABLE 35

SOLID WASTE MARAGEMENT UNITS (SWMUs) LOCATED AT TA-33, SOUTH BITE

Chapter 3 Discussion:

SWMU or Associated Structure # Dascription Data DQOs Phase 1
AQC Type Approach
33-001(a) it Pit #1 3.4.2.1 34.4 3482  envion
33001 pit P #2 3.4.2.1 3.4.4 3482 environ
33001{(c) pit Pit #3 34.2.1 3.4.4 34.6.2 enviran
33-001(cy  pit Fit #4 3.4.21 344 3.48.2 snviron
33-001(s} shot chambser TA-33-29 34.21 34.4 3462 anviron
33-004(b}  septic system TA-33-33 3422 3464 VCA
outfall 3422 3483 reconn
33-004() outfalf TA-33-28 3423 3.4.4 3.46.3 reconn
33-008(a) shot pad TA-33-26 34.24 3.4.6.3 extent
drainage 3.4.1 3463 sxtent
33-007{b)  firing areas TA-33-26,85 3425 34863 rmconn
berms TA-33-43,63 3.4.25 3485 racann
33-008(a)  landfil TA-33-43 3.4.2.10 3468 reconn
33-0104c) canyan-side 3427 344 3466 reconn
disposal
33-010(g}  canyon-side 34.28 3463 raeonn
disposal
33-010thy surface TA-33-43 34.26 3.4.6.6 reconn
disposal
33-011{c) blivit storage TA-33-83 34.2.11 3463 reconn
33-014 burn site 3428 34.6.3 reconn
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Fig. 3-12. South Site.
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Three bunkered buidings TA-33-24, TA-33-25, and TA-33-26 occupy the site. In
addition to the large horseshoe-shaped berm, a smatier berm is located just east of
TA-33-25, An instrumented tower is located in a level area about 100 ft in diameter
in the northern section of the bowi. In the southeastern quadrant is the fenced area
containing MDA-E.

3.4.2 SWMU Descriptions and Historles

This section discusses the physical descriptions, historical use, present use, and
identifies potential contaminams for all SWMLUs at South Site.

3.4.2.1 SWMLS 33-001(a-e} Material Disposal Area E [MDA-E)

3.4.2.1.1 Physical Description

MDA-E fies on the mesa top and is bounded by Chaguehui Canyon and one of its
tributaries. Chaquehui Canyon, in turn, drains into the Rio Grande. MDA-E itself is
relatively level, although its southem boundary is only about 50 {o 60 f from the ciitf
face. The MDA is surrounded by an 8 ft fence. The surface rock has been highly
disturbed by the construction of an experimental chamber and six waste pits. There
are piles of soil and broken tuff throughout the fenced area.

3.4.2.1.2 Historical Use and Potentlal Contamiinants

Work began in November 1849 on ihe construction of TA-33-28 (underground
Chamber #3). It was completed in February 1950. The chamber shalt was a6 x 8 x
48 ft deep, with an octagonal test chamber to one side. This chamber was 14 ftin
diameter, 11 ft high, and had 2-ft-thick concrete walls, floor, and ceiling. Testing in
Chamber #3, SWMU 33-001{e), invoived explosives, beryllium, and tungsten. This
underground structure, which Hes within the fenced area, collapsed during an
experiment in April 18980, The residuals are still contained in the ¢chamber.

The area around Chamber #3 was developed as a disposal area. It contains six pits
used for disposal of varied items including spent projectiles, uranium companents,
beryliium, and shot debris. The contents of two of these pits are unknown. Thay may
ormay not have beenused. Pits 11o 4 contain materials contaminated with polonium-
210 {now decayed}, beryllium, anduranium, Pit 3 may also contain acan of beryllium
dust immersed in kerosene; the compositions ofthe cans are not specified (Ahlkquist
1983, 02-008). Use as a disposal area was discontinued in 1983, That year the pits
were filled and compacted to mitigate erosion and infillration of surface water {Zia
Job Order #165991, 02-030). The area has been fenced and is designated Material
Disposal Area E {MDA-E).

Ahlquist {1983, 02-006) reported that two trenches dug north of MDA-E were used

from 1948 through 1973. These trenches, presently uniocated, are reported to
contain yranium.
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34213 Present Siatus

MDA-E is securely fenced and monitored regularty by LANL Environmental Group
{EM-8) surveillance.

3422 SWMU 33-004(b) Septic Tank TA-33-33

A 6-in. steel pipe routes waste from TA-33-24, 300 ft south to a 730-gal. septic tank
{TA-33-33). Asimilar pipe, 35 ftlong, routes sHfluent fromthe tank to anoutfall on the
rimof Chaquehui Canyon. Two additional drain lines run withinthe same trench from

the building 1o the canyon, bypassing the seplic system.

TA-33-24 was completed in June 1950. It housed electronics in support of TA-33-28
and its firing pad, located 250 ft to the southeast. There is no record of any incident
involving hazardous or radioactive material in TA-33-24, though photo developing
may have taken place.

Presently, TA-33-24 is used for storage. The septic system is connecied o utilities
and is considered active. it has a permit, NMED LA-33,

3.423 SWMU 33-004(j) Outiall from TA-33-26

A 4-in. drain line exits TA-33-26, runs 75 ft southeast, then discharges inlo an open
channel cutintothe tuff. A surface runoff culvert also empties into this channel, which
converges o an arroyo draining {o Chaguehui Canyon (see Section 3.4.2.4).

TA-33-26 stored elecionic devices to detonate initiators. There is no record of
hazardous material being used in this struciure,

TA-33-26 is presently empty.

3424 SWMU 33-006(a) Shot Pad

South Site lies in a depression about 600 ft in diameter. The south end of this area
drains to Chaquehui Canyon through a short drainage channel. The shot pad atop
TA-33-26 is about 25 1t in diameter and is lpcated within this vailey.

The buildings at South Site were completed and testing began in June 1950.
Structure TA-33-26 was the x-unit vault containing the elecironic equipment to
detonate impiosion lest devices. Uranium shells containing beryilium were used in
implosion tests involving from 275 to 5 000 ibs of high explogives, The devices were
often put into copper cans for slectrical shielding (Hoard 1990, 02-022). The shots
spread finely divided shot debris and shrapnet over the entire South Site; hence the
entire area, including the drainage channel, may be considered SWMU 33-006(a}.
The shot pad Is no longer used.

May 1892 3-52 RFE{ Work Plan for OU 1122



Chapter 3 SWMU Descriprions & Assessment Considerations

3.4.25 SWMU 33-007(h) Firing Area

SWHHLI 33-007(b) consists of two gun-firing areas at South Site. One area ligs 600 ft
north of TA-33-26, SWMU 33-006(a). This firing area consisted of the &-ft square
concrete pad of gun mount TA-33-85; a 128-f-iameter half-circle berm, TA-33-43;
ard an area west of the berm used to fest a free-recoil weapon. This site was
excavated into bedrock tufl during construction, leaving a 10-ft vertical embankment
at its north perimeter. The other gun-firing area of SWMU 33-007{b) is located west
ot TA-33-26 and included a gun building {TA-33-25} and a barricade {TA-33-63).

TA-33-43 was builtin August 1950 and TA-33-85 was completed inJung 1852. Shots
fired here contained uranium, beryliium, some titanium, and tntium, ail encased in
thin steei shells. Penetrator tests were performed with a free-racoil weapon firing
projectiles into the cliff {Ahlguist 1983, 02-006). Guns of 2-4 in. bore located in TA-
33-25 tired projectiies south inio TA-33-63. These proiectiles contained uranium,
beryllium, and tungsten. It is not recorded that any of these projectiles broke up and
spread contamination in the area. itis not known how many of these projectiles were
recovered,

Activities at South Site were discontinued inthe late 1850s. The tiring area is inactive.
Group 88T-7 presently maintains a tower, TA-33-203, erected in 1987 for atmo-
spheric physics measurements in a level area 450-ft north of TA-33-26. Trailers TA-
33-201 and TA-33-202 are associaled with the tower.

3.426 SWMU 33-010{h} Surface Disposal

SWMU 33-010(h} occupies the northeast wedge within the bowl-shaped depression
at South Site,

This surface disposal area was observed during a 1987 ER Program site reconnais-
sance south of TA-33-43 where discarded materials were scattered over the mesa
surface. The OU 1122 team noted that the area appears to be covered with a layer
of soil of unknown depth.

3.4.2.7 SWMU 33-010{c} Surface Disposai

The debris pile, SWMU 33-010(c}, lies due south ot TA-33-26 adjacent to the asphait
road and parking area. it is on a ridge rising about 10 ft higher thanthe vaull. The west
side of the debris pile slopes steeply into the small canyon draining South Site.

Debris fromthe shot pad atop TA-33-26 was quickly scraped away to cleanthe area
for the next shol. Surface disposal area, SWMU 33-010{c}), was probabiy the
destination of the debris. Expected contaminants are uranium, beryllium, metais,
and high explosives.

Surface disposal pile SWMU 33-010(¢) was abandoned when acfivities ceased at
the shot pad.
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3.4.28 SWMU 33-010(g) Canyon-side Disposal

The debrisof SWMU 33-010(g) is scattered on the rim and upper walls of Chaquehui
Canyon east and south of MDA-E. Some cables and burned wood fragments are
found in the disturbed area. The canyon is about 200 ft deep at this point, with a
40-ft clitt at the rim. SWMU 33-010(g) overlooks the confluence of main Chaquehui
Canyon with a side canyon coming infrom the northwest. A three-strand barbed wire
fence runs along the east flank of the unimproved road adjacent to MDA-E,
separating SWMU 33-010(g) from the rest of South Site.

Much of the debris appears to have originated from clearing the site. Contaminants
from site activities could be uranium, beryllium, metals, and high explosives.

3.4.2.9 SWMU 33-014 Burning Pit

The burning pit is not a pit. it lies on the crest of the low ridge on which MDA-E is
located. It is about 300 ft north of the fence surrounding MDA-E. The area has been
scraped to bedrock, some parts of which show blackened sections from the burning.

Geophysical surveys conducted in the area of the suspected buming pit did not
indicate the presence of a pit. ‘

The burning pit was probably established in 1950 when South Site was built. Various
types of materials were burned there including: whole buildings, timbers and
sawdust used in catcher boxes, and black powder. These materials may have been
contaminated with uranium, beryilium, propellant powders, and high explosives
(LANL 1990, 0145).

The burning pit is presently inactive.

3.4.2.10 SWMU 33-008(a) Landflll

The berm, TA-33-43, is about 80 ft in inner diameter and 20 ft high. The landfill fills
about half the space to a depth of 10 ft. Buried debris has been exposed on the
surface.

The landfil was established in August 1984 as a disposal site for a major cleanup of
the firing sites at TA-33. All debris was checked for radioactivity; radioactive material
was sent to TA-54, MDA-G. Materials buried in the landtills may include timbers
contaminated with smali amounts of uranium, lead, beryilium, and high explosives.

3.4.2.11 SWMU 33-011(c) Blivit Storage Area

The blivit area lies between TA-33-63, TA-33-25, and TA-33-24. The blivit area is
highly disturbed; in places it was gravelled. Remains of fencing line the boundaries
of the SWML.

Tritium reservoirs, called blivits, underwent acceleration tests at TA-33. After the
tests, leaking blivits were set in this fenced storage area and allowed to discharge
{Ahiquist 1983, 02-006). The physical form of the tritium was as a gas (Hoard 1990,
02-022). This practice was discontinued by 1972.
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3.4.3 Conceptual Exposure Model

Allofthe historical activities at South Site that were primary sources of contamination
for the SWMUs described in the preceding section have ceased. Residual contami-
nation may remain in or beneath the septic system, in surface soils around the firing
sites or at the canyon-side disposal areas, or in sediments in channels draining the
area. Hazardous and radioactive materials are buriedin MDA-E, and projectiles may
remain in the berms. The shrapnel and debris which litters much of the area may be
contaminated.

Contaminants might be released from the septic tank or subsuriace material by
excavation, by leaking, or by intiltration and leaching. Contaminated surface soll may
be suspended by wind or surface runoff. Buried wastes, projectiles, and shrapnel
could be exposedby erosion orlandslide or transported downslope by mass wasting.

Although all three of the major exposure scenarios as outlined in Section 3.1.2 are
applicable to South Site, current use of the site is intermittert and casual, Future
recreational use of the area may be the most restrictive scenario, except tor MDA-
E where excavation during remediation or future construction could have serious
impagts.

The disruption of MDA-E, biy erosion or landsiide, would end the isolation of
hazardous materials buried there. This would increase, in some cases markedly, the
source term for both the current and future land use scenarios.

The Laboratory currently intends continued institutional control over material dis-
posal argas (MDAs) with eventual transfer of DOE property fo another govermnment
agency, such as Bandelier National Monument, Recreational use and fimited
construction might then occur on the site, but residential and agricultural use Is not
anticipated,

3.4.4  Hevlew of Existing Data

While some data for South Site can be found in several sources, most are poorly
documented. Data on radioactive contamination has been collected on an irreqular
basis at MDA-E (SWMUs 33-001[a-e]} by the Laboratory Environmental Surveil-
lance group (EM-8}. These data, through 1884, are summarized in an unpublished
draft (Maytield et al. 1985, 02-031). In genergl, these surface daia show no
radivactive contaminants above background levels. The ogcasional elevated obser-
vations appear to be associated with uranium from shot pad implosion tests nearby.

The Weston study at TA-33 (LANL 1989, 02-020) collected data from several drill
holes at MDA-E, These dala suggest no subsurface migration of contaminants from
MDA-E. Rather, elevated surtace observations appear to be associated with shot
pad implosion tests nearby orréleases from the high-pressure tritium facility at Main
Site.

Additional data have been collected on two different oCcasions at the shot pad
{SWMLU 33-006(a]) andthe associated surface disposal area (SWMU 33-010[c]r and
drainage (SWMU 33-004[]}). These unpublished and very poory documented data
do suggest elevated levels of radioactivity, depleted uranium, copper, and perhaps
other metals in the vicinity of these sites (DOE 1889, 0450).
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There appears to be no information about the existing septic tank and adjoining drain
lines from TA-33-24, for drain lines from TA-33-26, or for target areas and surmround-
ing berms. Previous sampling has consisted of surtace and subsurtace samples in
MDA-E and the area surrounding i.

3.4.4.1 Summary

The Weston study at TA-33 (LANL 1989, 02-020) collected data from several dnill
holes at MDA-E. These data suggest no subsurface migration of contaminanis from
MDA-E,

Additional data has beencollected ontwo different occasions atthe shot pad (SWMU
33-006(a]) and the associaled surface disposal area (SWMU 33-010[c]} and
drainage (SWMU 33-004[j]). These data are unpublished and poorly documented
but they include observations above DOE guidelines and proposed Subpart S risk-
based levels .

The following sections describe these results in more detall,

3442 Surface Data at MDA-E

The most recent Envitonmental Surveillance Program study at MDA-E was con-
ducted in 1983. Data were collected at 45 points on a randomly-oriented, 30-ft grid
extending outside the fenced area (Fig. 3-13), with samples of soil being collected
from the top 1 cm and from 1 cmto 10 cm. These samples were analyzed for tritium,
cesium-137, and totat uranium. Resulls are shown in Table 3-8,

Tritium measurements are slightly above background ranges of less than 10 pCiml.
This agreas fairly well with the resuits of earlier surveys reported by Mayfield et al,,
alihough those authors note some temporai variability which they ascribe to variable
releases from the high-pressure tritium facifity (Mayfiekd et al. 1985, 02-031).

Uranium measurements, with the exception of one outlier a1 39.2 ppm, are Close o
background concentrations of less than 5 ppm. Even the largestobsenvationis small
compared the DOE guidefing (225 ppmi. An earlier survey {1380} produced twa
samples from one location measuring 420 ppm (0-1 cmj and 200 ppm {1-10 cm)
respectively, but this observation could nof be repeated (Mayfieid et ai 1885, 02-
031},

Finally, althoughcesium-137 measurements forthe top 1 cmof soiiranged upto 4.56
pCi/g. above reported background ranges of less than 1.5 pCig, they are more than
an prder of magnifude below the DOE guideline (80 pCig) (DOE 1983, 02-039). In
the 1 cmito 10 cmlayer the maximum observation is 1.71 pCifg. These observations
are comparable to those made in 1877, The excess over background may come from
the small amounts of cesium-137 used in some firing tests.

3.4.4.3 Subsurface Data at MDA-E

Prior to the Weston survey, the only subsurface data at MDA-E came fromtwo hofes
drilied 1o about 50 ftin 1982 (holes E-1 and E-2 in Fig. 3-13). These observations are
presented in Tabie 3-7. The 1888 Weslon survey collecled data from six additional
holes {labeled 33-0029, -30, -31, -32, -33, ad -41 in Fig. 3-13), which are
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TJABLE 2-6

DATA FROM SURFACE SOl SAMPLES
1983 ENVIRONMENTAL SURVEY OF MDA-E

Location Tritium Uranium Cesium-137
(pCi/mi} {(ppmj} (pClig)
{C-1em) (1-10cm) (O-1em) (1-10em) (0-1cm)  (1.10cm)
1 10.3 17.0 5.43 435 0.78 0.20
2 13.3 34.0 5.48 4.86 1.09 0.36
3 28.0 28.0 B6.60 3.44 1.20 0.20
4 24.0 28.0 4,72 7.31 1.23 0.67
5 51.0 1150 10.88 7.99 1.12 0.65
& 35.0 74.0 5.48 294 .89 0.03
7 33.0 87.0 3.33 3.50 .48 0.11
8 63.0 18.0 11.58 7.40 1.86 0.63
g 450 200 6.82 38.20 047 1.71
10 18.0 48.0 6.37 292 1.10 0.01
11 220 7.2 8.35 4.15 1.88 0.3z
12 8.7 18.0 342 4,71 2.08 0.36
13 11.0 29.0 5.62 4.7% 1.15 0.25
14 28.0 24.0 4.84 4,69 1.78 Q.16
i5 5.8 6.4 6.43 4.36 1.20 0.06
16 23.0 12.6 4.60 464 2.55 0.31
17 25.0 17.2 4.26 4.47 0.92 0.21
18 23.0 3.45 . 0.54
19 6.9 4.25 1.41
20 18.2 12.0 453 3.30 0.55 0.03
21 10.8 156 7.94 413 3.71 0.45
22 131 173 7.87 4.45 1.45 0.10
23 200 25.0 3.80 2.43 0.70 0.06
24 3340 13.3 8.13 4,43 1.26 0.44
25 24.0 264 3.68 7.18 1.01 0.26
28 28.0 26.0 1.88 210 0.68 0.15
27 8.7 15.3 3.88 3.53 0.84 0.56
28 340 15.5 4.40 4.31 0.41 0.01
259 31.0 35.0 4,54 4.35 0.85 0.03
30 230 10.5 5.07 4.13 1.32 0.30
31 11.9 13.8 4.82 4.02 1.58 0.05
32 28.0 31.0 4.43 4.43 0.53 0.12
33 48.0 48.0 4.05 4.44 0.64 .07
34 16.3 27.0 4.13 3.03 0.09 0.50
35 12.2 1.8 4,08 4.36 0.46 0.10
36 51.0 8.3 3.1 4.21 0.92 0.18
37 11.7 13.6 4.69 3.28 1.29 0.16
38 61.0 19.0 3.34 2.81 0.89 0.03
39 10.4 21.0 4,42 4.96 4.56 0.98
41 103 16.2 4.22 3.84 2.45 Q.18
42 15.8 6.2 4.56 3.98 1.20 0.07
43 7.7 75 4,15 3.66 .44 0.00
44 124 10.8 7.48 6.14 2.23 (.49
45 29.0 42.0 5.10 4.91 0.78 0.15 .
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summarized in Table 3-8,

Tritium observations from hole E-1, south of MDA-E very near the canyon rim, are
in the range of 12 to 77 pCi/ml, but moisture contents were too low to make
measurements in the lower half of this hole. Mayfieid et al. are of the opinion that the
accuracy of the existing measurements may be suspect because of the low moisture
content of the rock nearthe mesa rim (Mayfieid et al. 1885, 02-031). Measurements
from E-2 are below 13.1 pCimi. Weston's 1988 observations are well within
background ranges (under 8 pCiml) except for one observation at 110 pCiymi that
was not replicated by a second measurement at the same depth.

In 1982, only one cesium-137 observation was significantly above detection level,
and this value of 0.46 pCi/g is within the background range. Weston repons no
observations above detection level.

Totaluraniumranges from values typical of Bandelier Tuffto 7 ppmbelow 35 inboth
1982 holes. According to Mayfield et al., this could be as a result of “segregation of
uranium in materials brought forth in sequential voilcanic events” rather than to
migration from the pits {Mayfield et al. 19885, §2-031). Weston's observations are
uniformly below 5 ppm in all holes except hole 33 drilled near the chamber, TA-33-
29, where one observation at 20 ppmis reported. L.ead is also relatively highin this
hole.

3.4.4.4  Other South Site Data

COther data from the vicinity of the South Site shot pad and the nearby langfill and
drainage exist in nearly inaccessible Jocations.

A Phoswich survey performed in October 1985, shows observations 0% above
background more than 348 ft from the shot pad (SWMU 006[a]) and up to five times
background in the immediate neighborhood of the shot pad {Martinez 1985, 02-032).
These observations are documented only on a sketch that indicates that all counts
were taken for 10§ seconds with a full window. “Background” was measured west
of the road near septic tank TA-33-33,

“Environmental Problem 227 of the 1989 DOE Environmental Survey includes
measurements on three composite samples taken from the base of the surface
disposal area southof the shot pad (SWMU 33-010fc]) and three samples from the
adjacent drainage below the outfall, (SWMU 33-G04[bl) (DOE 1988, 0450). All
samples were ¢ollected from the t1op 6 in. of soil. Resulls show very large excess
amounts of depleted uranium {uranium-238) contributing to total uranium measure-
ments from 172 to 380 ppm at the disposal area and 55 to 150 ppm in the drainage.
Reported copper concentrations are aiso axtremely high {thousands of paris per
milion compared to background below 20 ppm), and zinc is as much as twice
background in some samples.

While all of these resylts require verlfication, the fact thal some of these observations
are above DOE guidelines and proposed Subpart S action leveis suggests that data
1o support a comprehensive baseline risk assessment and possibly a cormective
measures study will be required at this site,
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1982 SUBSURFACE DATA
Depth Tritlum Cesium-137 Uranium
Hole {t} {pCl/mi) (pCl/g) (ppm}
E-1 0-3 12.3 .45 437
3-8 48.0 0.11 4.49
8-13 77.0 0.06 4.53
1318 38.0 - 4.75
18-23 - - 4.69
23-28 - - 4.76
28-33 - 0.12 4.85
33-38 - 0.10 5.03
38-43 - - 7.07
43-48 - 0.2 7.14
E-2 -3 8.7 - 425
3-8 8.1 - 4.31
8-13 7.8 - 4.64
13-18 8.4 - 4.82
18-23 8.6 - 4.58
23-28 7.9 . 4,58
28-33 13.1 - 477
33-38 10.0 - 4.62
38-43 10.0 - 7.52
43-48 9.0 - 7.22
48-53 9.9 - 7.32
JABLE 3-8
1989 SUBSURFACE DATA
Depth Tridum Uranium Lead
Hole {ft) (pCl/mi} {(ppm) {ppm}
25 14 3 3.5 1.6
28 0 38 2.4
30 14 8 3.0 3.7
14 6 3.8 85
29 0 a5 4.4
44 - - 8.1
3 4 2 3.2 4.0
9 5 4.0 -
32 13 2 3.7 1.4
28 0 4.8 15
33 14 2 3.6 57
: 28 4] 20.0 57
49 g 6.1 14.0
54 o 59 10.0
54 1] 58 14.0
41 g 3 - 2.6
14 3 3.0 1.7
28 2 2.4 2.3
29 110 1.7 2.8
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3.4.5 Declsions and Investigation Objectives

3.45.1  Potential Response Actions

it MDA-E is found to be an unsuitable focation for permanent burial of mixed waste,
the pits and trenches will be excavated and their contents rermoved 10 a permanent
disposal site. The alternative, given the hisloncal record of disposal at MDA-E,
requires upgrading and improved moniforing of the site.

The remaining, untencad pontions of South Site will be ¢leaned to meet risk-hased
cleanup standards. Volurtary corrective actions are planned for TA-33-24. The
remainder of the site will be cleaned as required fo meel risk-based cleanup
standards.

3452 Proposed Phasa | Investlgations

Phase | activities at MDA-E will be designed to evailate the stabilily of this site and
todetermine whether MDA-E meets the requirements for a permanent disposal site.
In particular, the feasibilily of protecting the site from erosion by upgrading cover,
tencing, and monftoring and the likelihood of major disruption by landsiide will be
evaluated.

There is little indormation about the secondary sources at South Sie and most of the
data to be collected in Phase [ will be used to test the hypothesis that one or more
sources of comamination are present.

Reconnaissance sampling will be camied out at surface storage and disposal sites,
gun-tiring areas, landfills, and outfalls. A voluntary corrective action (VCA} approach
will be used for the seplic system. The implosion tests carried out at the shot pad

spread material throughout the site. Therefore, an exiensive survey of soil contami-
nation on the mesa-top and surrounding henches will be undertaken. The extent of
transport of contamination by runoff will be investigated by sampling the main
drainage through the center of the site toward Chaquehui Canyon to the south.

3.45.3 Potentlal Phase it Investigations

Should preliminary investigations for MDA-E demenstrate thal it is not suitableas a
site for long-term disposal of the materials known o have been placed there, then
limitedd Phase |l investigations may be necessary to plan the removal of those
materials. These investigations might include more accurate determination of pit
lecations and volumes, and sampiing to contfirm the contents which were gleaned
from historical information.

if, at the conclusion of Phase |, maintenance of the site as a permanent disposal
facility remains a viable and cost-effective alternalive, Phase Il activities will be
directed toward upgrading the sile {o meet appropriate standards. In particular,
potential migration pathways will be investigated, to verity that cortamination
remains contained inthe site, to evaluate alfernative techniques for site stabilization,
and to locate sites for monitoring holes. Additional site parameters may have 1o be
evaluated to completa 3 baseline risk assessment for the site.
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More extensive Phase Il invesgtigations elsewhere at South Site may be triggered by
observations above actionlevels in Phase 1. These Phase lldata collection activities
will be designed to determing the extent of contamination in order to compiete a
baseline risk analysis for the site and to evaluate remedial alternatives.

Additional subsurtace sampling may be needed fo determine the extent of a plume,
# any, beneath TA-33-33. Mowever, if is anticipated that a correciive measures study
for this systemcan be designed on the basisof Phase | information. Fleld-scréening
methods will be used during excavation 1o determine the extent of contaminated
subsirata and sampies will be submitted for laboratory analysis o verify attainment
of risk-based cleanup standards.

Additional subsurface sampling may be required to determing the extent of contami-
nation in debris piles (SWMU 33-010[c)) and one landfill (SWMU 33-008[a)).

An alternative for these two siles, neither of which is large, is to remove all filled
material and perform additional sampling to verify that the site has been cleanedto
risk-based cleanup levels,

Additional sampling (additional trenches or dril holes inthe bermartarget area) may
be needed o determine the spatial and size distributions of remaining projectiles and
the volume of cormaminated soil.

Analternative is 1o forego further characterization of the berms infaverof a corrective
rmeasure that would excavate these struclures, remove remaining projectiles, and
leave the soit at the site if it is uncontaminated,

Additional surface sampling may be required around the shot pad, at each of the gun
firing areas, at the burning pit, and at each of three surface storage/ disposal areas
fo delineale surface areas requiring remediation.

Small areas may be cleaned based onfield-survey or field-screening measurements
before collecting additional samples to confirm that cleanup standards have been
met. :

346 Phase | Data Quality Objectives

3461 Preliminary Actlvities

Preliminary activities will map the area and provide additional information needed to
compiete the design of sampling plans.

3.46.1.1  Land Survey

A land survey will establish grids for electromagnetic and magnetic surveys, a
raciation survey, and surface sampling. All points will be recorded inthe New Mexico
Sfate Planar Coordinate Systern and flagged. The kication of some SWMUs,
including a temporary surface disposal site (SWMU 33-010[h]) and the blivit sforage
area (SWMU 33-011[c]), need to be identified as accurately as possibie and marked
in the field.
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3.4.6.1.2 Channe! Mapping

The first-order channel running south through the center of the site will be mapped
using aerial orthophotographs and 2-ft. cantour topographic maps in order o locate
sediment catchments sutable for sampling. The locations of such catchments willbe
surveyed in the New Mexico State Planar Coordinate System and flagged from the
tower area down to the drop-off approximately 200 ft south of the outfall from TA-33-
26,

34613  Geophysical Surveys

Electromagnetic and magnetic measurements will be made at the nodesof a5x 5-
ft grid established over the berms to assist in the location of unrecovered projectiles,

34614 Radiation Survey

A surface radiation survey will be camied out to define trends in radioactive
contamination around the shot pad and to delineate areas of locally-elevated aclivity
requiring more intense sampling. In addition to a wide-spaced grid covering the
entire South Site area, including benches, smaller grids are needed near the shot
pad, in the gun-firing areas, and over the blivit sforage area. Additional observations
will be made in the drainage channel through the site, where sediments collect, as
mapped above.

3.46.2 Phaselinvestigations at MDA-E

Historical information conceming the nature of the materals buried af MDA-E, and
recent data addressing surface and subsurface releases from the site, are suffi-
ciently complete to indicate both that hazardous matenals are buried there, and that
fittle or no contamination is being released at present. Thus, the principal questions
for RFl Phase | deal with the stability of the site.

Because MDA-E is close to the edge of @ mesa, a geomomhological study is
necessary to assess the long-term stability of the site. Large-scale landsfiding in the
White Rock Canyon area is the dominant process responsible for retreat of the
canyon rims. Estimations of the probability of a landsiide affecting a specific site at
a given distance from the canyon rim requires regional data on the size and
frequency of landslides and the relationship of these landslides to variations inthe
underlying bedrock.

The reconnaissance mapping of landslides using aerial photo analysis, with supple-
mental figld checks of selected sites in an extensive area of White Rock Canyon will
provide a sufficiently large sarnple of iandslides to quantity the variability in landslide
size as it relates 10 bedrock variations. This mapping will allow evaluation of whather
the charactenstics of landslides near TA-33 are similar fo elsewhere in the canyon
or whether they indicate unigue local conditions.

Detailed investigations will tocus on a few sites near TA-33 to belter characterize the
style of {andsiiding that could atfect sites of concern and lo cohstrain landslide
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frequency. it will he necessary to evaluate the configuration ¢of the failure surface in
relation to bedrock variations and to evaluate the style of failure, e.g., slow,
discontinuous slumping in contrast to rapid debris flow or rock avalanching. Ages of
landslides will be estimated using a variety of techniques to allow estimates of
landsiide frequency to be made. The ages may help determine whether the
landslides are scattered through time or, aiternatively, whether the iandslides show
a temporal clustering that would suggest a strong climatic and/or seismic trigger.

Regional data will be acquired in a two-phase study: 1) reconnaissance mapping of
landsiides in White Rock Canyon t¢ determine genaeral relations between landslide
size and bedrock characteristics, and 2) detailed investigations ot selected land-
shides in the vicinity of TA-33 o characterize failure conditions and bound landslide

frequency.

The report of these investigations will provide data 10 determing if MDA-E should be
upgraded o meet the standards applied io permanent material digposal areas atthe
Laboratory. Nonenvironmenial considerations, such as probable future use ¢fthe
site and a comparison of the costs of upgrading and monitoring the site as opposed
fo simply rernoving the buried material, will strongly influence this decision.

34863 Surface investigations

Surface sampling at South Sile includes samples from three strata: localized
SWMUs, channel sediments, and remaining mesa top and bench areas.

The integrated surface sampling plan at South Site will provide data to address
saveral objectives.

1) To determine whether local areas of elevated contaminant
concentrations are associated with identiffed SWMLIs.

Localized surface SWMUs include, in addition to the shot pad (SWMU 33-006(a]),
sevaral gun-firing areas {SWMU 33-0071b)), three surlace disposal sites (SWMUs
33-010[c,g,h]) the storage area for biivits (SWMU 33-011[c]). and the burning site
{SWMLU 33-014). Reconnaissance sampling, biased by field indicators wheraver
possible, will be carried out at each of these sites. Each sample maximum wiil be
compared with aclion levels o determine whether there are localized problems
associated with any of the SWMUs, This information will be used to determine
whether further characterization or remediation is required at individual SWMUs.

2} To investigate the concentration of contaminants in the first-
order channel bisecting the site.

Recornaissance sampiling of mobile sediments in the first-order drainage channel
through the center of the site will include observations below the TA-33-26 outfall
(SWMU 33-004{j]) as well as data below the firing sites, shot pad, and surface
disposal area (SWMU 33-010[c]i. Concentrations of contaminants in these sedi-
ments will be compared with action leveis, both 1o determine it jocally-elevated
concentrations of contaminants exist in these sediments and also to evaluate the
importance of surtace runoff as a transport pathway.
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3) To estimate the average concentrations and lrends with
distance fromthe central South Site sources {primarily the shot
pad but also perhaps the burn site} of contaminanis in surface
media.

InPhase |, datawill be collected 10 estimate the range of contaminant concentrations
in surface soil and tuff at South Site and to investigate the existence of such a plume
{i.e., of a trend with distance from the South Site sources}. Sampling will be denser
near these sources but will alse extend to the north and will include benches, The
target population inciudes surface soil and exposed tuff outside of areas associated
with identified SWMUs and other localities that may be identified by the radiation
survey, which were described separately above.

The data will be summarized by estimating spatial trends and local average
concentrations as a function of distance from the center of the site. This will provide
a value to which localized SWMLU data can be compared as well as information tor
a baseline risk assessment,

4) To eslimate spatial varighbilify and prediciability of contami-
nant concentrations.

Field duplicates and samples identified in the sampiing plan and analysis (Chapter
4) as “neighbors” will provide the additional datz needed to estimate sampling
variability, a prerequisite to designing efficient sampling plans for Phase f, it more
extensive surface investigations are required. Field duplicates will be provided at
rates prescribed by the QAPjP, and additional neighbors at comparable rates.

3.46.4  Subsuriace investigations of the Building 24 Septic System

Phase | investigation of the septic system serving TA-33-24 will provide information
needed to initiate a voluntary corrective action as outiined in Section 3.4.5.1.

Leveis of contamination will be measured on samples representative of the fluid (if
any} and sludge in the septic tank TA-33-33, SWMU 33-004(b}. A drill hole next to
the tank will provide soil or tuff samples to be measured for contamination. These
data will be used lo decide whether the tank or underlying materials are a continuing
source of contamination, to determine the level of worker protection required during
removal (if indicated), and to identify contaminants that can be used as indicators
guiding removal of underlying soil and tuff.

3.4.65  Subsuriace Investigations of Berms and Target Areas

Bacause the topography of the berms may impair gecphysical measurements, a
single trench through each of these target areas will provide material to be sifted for
buried projectiles to complete the Phase | reconnaissance investigation of these
sites. These trenches will be dug at the centers of the targets, as nearly as canbe
ostimatad, to maximize the probability of finding projectiles or contamination. Soil
samples will be collectad from the exposed sides of the trenches. These data willbe
used to estimate the quantity and composition of projectiles and the level of soil
contamination in the berms. Sail contamination will be compared with the action
levels, and a conservative scenario will be developed to evaluate the risk from buried
projectiles.
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3466 Subsurface Investigations of Debris Plies

Apart from MDA-E, three areas af Scuth Site cortain mounded and buried debris:
the 1984 landtill (SWMU 33-008][a]}, the southwest slope of berm TA-33-43 (SWMU
33-010[h}), and the slope below the shot pad (SWMU 33-010[c]). The landfill is
expected to contain very low levels of contamination, if any. The shot pad dumping
area contains shrapnel and miscellanaous, small pieces of debnis mixedwith soil and
pummice. The contents of SWMU 33-010(h) are unknown.

The volume of these piles will be estimated, including some drill hoies to determine
presence and depth of fill material. Trenches will be excavated at each of these sites
to characterize the nature of the contamination in them.

Observations exceeding action levels will trigger additional invesligations as out-
lined in Section 3.4.5.3.

3.4.7 Sampling and Analysis Plans

Sampling and analysis plans for South Site are presented in Chapter 4, Section 4.4,

3.5 EASTSITE

All SWMUs located at East Site are listed in Table 3-89, The location of each SWMU
at East Site is shown in Fig. 3-14.

3.5.1  SHe Description

East Site is located at the end of a paved road about two miles east of the enfrance
gate. The site lies at the easternmost point of the mesa overiooking the confiuence
of Ancha Canyon and White Rock Canyon. The cliffs and steep siopes forming the
mesa rise to 1,000 #t above the Rio Grande. The mesa top on which the site sits is
level. All native vegetation has been scraped away.

The developed areais about 0.4 square mile in area. Three bunkered structures and
a large w-shaped berm are the only permanert!t insiallations. Several trailers are
parked at the site. The main drainage through the former firing area leads eastward
off the end of the point. A smaller channel has formed to the north of the w-shaped
berrm,

3.82 SWMU Descriptions and Historles

This section discusses the physical descriptions, historical use, present use, and
identifies potentiat contaminants for all SWMUs at East Site.
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JABLES-9

SOLID WASTE MANAGEMENT UNITS (SWMUs)
LOCATED AT TA-33, EAST SITE

Chapter 3 or 5 Discusgsaion:
SWM or Associated Type Structure # Description Data QOs Phase 1

ALC Approach
33003(a) shot chamber TA-334 3.5.2.1 354 3.5.8.2 teconn
33-003(b)  shot chamber TA33-6 3521 354 NFA
33-004(c) septic system TA-33-96 3522 3583 VCA

ieach fiald 3522 3583 reconn
33-004tk}  outlall TA-33-87 3523 3.5.6.2 recornn
33-004(8 outfall TA-33.89 5.3 NFA
33-008(b) shot pads TA-33-97,98 3524 354 3586.2 recann
berm 1524 354 3564 reconn
33-007{a} firing site TA-33-116 3524 3.56.2 reconn
barm 3524 3584 reconn
draginage 3.5.1 3582 reconn
33-008(b) [landfill 3526 35865 reconn
33.010{a) canyon-side disposal 3528 36862 reconr
33-010{)  canyon-side disposal 3528 3582 reconn
33-010{dy canyon-side disposal 3525 315862 reconn
drainage 3.5.1 3582 racaonn
C-33-002 transformer TA-33-95 3527 3562 raconn

3.5.2.1 SWMUs 33-003(a,b) Material Disposal Area D

3.5.2.1.1 Physical Description

MDA-D consists of two areas, each approximately 20 x 30 #f and each containing an
underground concrete chamber; Chamber #1, TA-33-4 and Chamber #2, TA-33-8
(SWMUsg 33-003[a,b]). TA-33-4 lies east of TA-33-6. MDA-D lies onthe east end of
the mesa formed by Ancho and White Rock Canyons. These canyons drain into the
Rio Grande. The elevation is approximately 6 430 # and the MDA is relatively level.
Very steep cliff faces, 80 to 130 ft high lie to the north and east of the MDA,

Chamber #1 was octagonal with dimensions of 16 x 18 ft x 11 ft high. Chamber #2
was also octagonal with dimensions 18 x 18 # x 16 ft high. Both chambers are about
30 ft below grade. Each chamber had an elevator shaft. The shaftswere 4 x 6 ft and
46 ft deep shored with 2 x 2 x 12 ft timbers.

35212 Historlcal Use and Potentlal Contaminanits

Constructionof Chamber #1 was completed January 21, 1948, andthe chamberwas
used in anexperiment April 14, 1848. The experiment did not vent to the surface. No
alpha activity was detectedinthe airor ground immediately afterthe shotor 24 hours
later. This shot probiabiy destroyed the chamber. A berm was (ater built over the
chambaer.

Chamhber #2 was completed Cctaber 8, 1948, A polonium-210 bearing experiment
was perfarmed in December 1948 (Buckland 1949, 02-033). The chamber was
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destroyed In an experiment in April 1952 (Blackwell 1952, 02-034). Uebris was
gjecied from the shaft and a 10-ft crater iormed. In preparation for the construction
of new buildings in the area, MDA-D underwent another radioactivity. survey in
August 1953. Althoughthe ground showed no detectable alpha counts, timbers and
some soil around the crater and soil to a depth of 2 fi gave readings of 500 counts/
min., The cortaminated material was bulldozed into the crater and covered with
uncontaminaled soil. Another radiation survey was made and no radicactive
contamination was found {Blackwell 1953, 02-035). The depression above Chamber
#2 was refilled in 1963 (Zia Job Order #1658991, 02-030).

A review of classified reports describing the experiments conducted in these
chambers was performed to verily the constituents used in-each experiment. This
review revealed that uranium was not used in these experiments but berylliumn,
polonium-210G, and high explosives were present,

35.2.1.3 Potential Contaminant Summary

Materials likely to be present include beryllium and high explosives. Any polonium
has long since decayed to insignificant levels.

35214 Present Status

A portion of a berm that was covering Chamber #1 was removed in 1989 for
subsurface sampling. The shait areas to both chambers exhibit depressions typical
of soil settling.

3.5.22 SWMU 33-004(c) Septic Tank TA-33-96

A 4-in. diameter vitrified-clay pipe routes waste from TA-33-87 100 ft northeast to the
768-gal. septic tank (TA-33-96). A similar pipe, 30 ft long, routes effluent from the
tank to a smali drain fieid. The system is operational uncler NMED Permit LA-34; the
tank has been active since 1855 and appears to be operating properly.

TA-33-87 was completed in June 195510 support W-3 shot testing at East Site. There
is no record of radioactive orhazardous materials baing used or stored inthis building
{LANL 1890, 0145}, though photoprocessing chemicals may have been disposed
into this system {Hoard 1990, 02-022).

During the Task 2 Reconnaissance at underground Chamber #2 near the drainfield,
photovac analyses indicated volatile organic contamination of soils (DOE 1988, 02-
036). Because Chamber #2 was used only for shot tests, organic contamination was
not expected. It is suspected that the organics could have orginated from seplic
system TA-33-96.

TA-33-87 is used as a laboratory suppont building.

3523  SWMU 33-004(k) TA-33-87 Cutfail

Two drain lines exit TA-33-87. They run parallel to each other and merge before
reaching daylight near TA-33-116, where they discharge to an outfall. The outfall
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area ls served by open asphalt channels, which converge to an arroyo draining to
White Rock Canyon about 700 ft 1o the easl. The outfall is hidden in g dense thicket
of chamisa,

TA-33-87 was completed in June 1955 to support shot testing at East Site. There is
no record of radioactive materials being used or stored in this building (LANL 1330,
(145). However, photoprocessing may have occurred.

3524 SWMU 33-006(b) Shot Pad SWMU 33-007(a) Firing Area

Two SWMUs, 33-006(b) and 33-007(a}, may conveniently be aggregated because
of their physical similarities and similarities of use, lime span, migration pathways,
and potential public health and environmental impacts.

3524, Physical Description

Shot facility SWMU 33.006(b) consists of two adjacent crescent-shaped berms,
each 10 #t high and 200 ft across the face. Inthe center of each crescent is a concrete
shot pad, TA-33-97 and TA-33-88, from west to gasl.

SWMU 33-007(4) lies south of the berms. It is a large area, about 550 x 1506-ft. Gun
mounts TA-33-116 and TA-33-138 are located at the west end of the area. The
mounts are concrete pads. TA-33-151 is 330 # east of the mounts: a 25 x 35-ft metal
box filled with sand is adjacent to the building onthe west. A narrow asphalt road runs
the length of the SWMU, as does an asphalt drainage ditch.

East Site firing range is currently inactive.

35242 Historical Use and Potential Contaminamts

The buildings at East Site were completed in June 1855. Gun-type, rather than
impiosion-type, initiators were tested. Uranium projectiles containing beryllium and
polonium-210 {half-life 138 days) or cobalt-60 (half-life 5.26 yr) were used in gun
tests. The projectiles were not detonated: some were shot into berms and others
were shot into caicher boxes for recovery and later sectioning,

Various methods were used to investigate resuits of the experiments. In one series,
neutrons were measured in a large, doughnut-shaped, liquid scintillation counter. In
ancther series, the projectile was x-rayed as it was shoi past a recording setup.
Projectiles were shol into efaborate catcher boxes, TA-33-118 and TA-33-136.
These boxes were 10-ft square on the face and 80-ft deep, filled with sawdust.
Cobalt-60 neadles were inciuded in the test device to facilitate location of the
projectiie within the boxes.

During a test firing on June 4, 1882, a projectile apparently disintegrated in the gun
barrel. Cobalt-60 needles and 30 kg of depleted uranium were lost. Fires were
ignited in the canyons surrounding the site. A 8-day search by 10 people of the
canyon walls and bottoms failed to located more than the front-end piece and a few
fragments of the projectile (Russ 1962, 02-037).

Duringthe summerof 1984, debris and radicactive contamination were cleaned from
selected areas of the firing site. Contaminated material was taken to TA-64, MDA-
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G. Nonradioactive material was buried in landfill SWML 33-008(b) near TA-33-151
{Buhl 1988, 02-038).

35243 Potential Contaminant Summary

Contaminants present may include uranium, cobalt-60, tritium, beryliium, lead,
cadrium, high explosives, and oit.

3.5.2.6 SWMU 33-010{a) Canyon-side Disposal, SWMU 33-010(b}
Canyon-side Disposal, SWMU 33-01%{d) Suriface Disposal

These three canyon-side disposal sites lie onthe steep slopes and ¢liffs of Ancho and
White Rock Canyons. SWML 33-010(a) debris is scaitered at the rim and within 15-
ft below the rim on the steep slope. Timbers and foam are visible, SWMU 33-010(b)
lies on a shelf below the 60-1t ¢liff that lines the rim of the canyon at the south edge
of the site. Timbers and a large ball of metal tumings and strapping strips are
prominent in the debris. The third SWMU, 33-010(d}, lies nonth of the berms. Some
debiris from this area was rermoved during the cleanup of 1984,

Debris from the shot pads in the berm areas was quickly scraped away to clean the
area for the next shot. Surface disposal area SWMU 33-010{(a) was probably the
destination of the debris. It may contain uranium and small amounts of hazardous
metals. SWMUs 33-010(b and ¢} may have been general disposal areas for
construction and operational debris.

35285 SWMU 33-008(b) Lanafill

The landfill is immediately west of the sandbox of TA-33-151.

The landfill was estabiished in August 1984 as a disposal site for a mgjor cleanup of
the firing sites at TA-33. All debris was checked for radivactivity and radioactive
material was sent io TA-54, MDA-G. Al material of any value was sent 10 salvage.
Materials buried in the landfilis may include timbers, sawdust, and vermiculile
contaminated with small amounts of lead, beryllium, and high expiosives.

After being filled with nonradioactive debris from the cleanup, the area was well
compacted. Not even a bulge remains.

3.5.2.7  Area of Concern Number C-33-002

This area of concern is located inside the transformer vaull, TA-33-85, located at
East Site, The berm-covered transformer vault is constructed of thick concrete walis
with a thick steel door to withstand explosive blast effects and protect the power
transformer. The powertransformeris mountedon the concrete floor of the vault, The
vault floor exhibils evidence of old stains. No active leaks were noted during a LANL
transformer assessment. The fransformer site was inspected March 19, 1992, and
no evidence of active leaks was observed. This tranformer is scheduled to be
replaced during the surmmer of 1992, The transtormer pad will be sampled and
cleaned as required during the replacement operation (Morales 1992, 02-040).
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3.53 Conceptual Exposure Model

All of the activities at Easi Site that were primary sources of contamination for the
SWMUs described in the precading section have ceased. Residual contamination
may remain in or beneath the seplic system, in surface soils around the firing sites,
at the canyon-side disposal areas, or in sediments in channels draining the area.
Projectiles may remain in the berms.

Contaminants ¢could be released from the septic tank or subsurface material by
excavation, by leaking, or by infiltration and leaching. Contaminated surface soil or
sediments might be suspended by wind or in surface runofl. Buried projectiles couild
be exposed and transported by erogion and mass wasting.

Although all three of the major expusure scenarios outlined in Section 3.1.2 are
applicable to East Site, current use of the site is intermitterst ankd casual. Future
recreational use of the area may be the most restriclive scenario.

The Laboratory currently intends continued institutional control over material dis-
posal areas (MDAS) with eventual transfer of DOE property to another government
agency, such as Bandelier National Monument. Recreational use and Hmited
consiruction might then occur on the site, but residential and agriculturat use is not
anlicipated.

3.54  Review of Existing Data

East Site surface datacomes froma 1977 survey by the Laboratory’s Environmental
Surveillance Program and from Weston's 1989 survey.

In 1977, 26 surface soil samplas were collected around the west end of the berms
at the east end of the site and to the northwest of the barms (Fig. 3-15). These
samples were analyzed for tritium, uranium, and cesium-137. Tolaluranium concen-
tration for one of two samples selected onthe basis of high Phoswich readings, next
o shot pad TA-33-97, was measured at 480 ppm, Uranium measurements were
within background ranges for the other 25 samples. One sample showed a slightly
¢levated tritium concentration {16.3 pCiiml}; the rest were below 8 pCi/ml.

Leachate from three surface samples from the berm at the west end of shot pad TA-
33-97 (Fig. 3-15) was analyzed by Weslon for radioactive contaminants and
hazardous metals. Berylliumwas detected but only at concentrations of 1510 20 ppb,
similar to cbservations of a fourth, background sample taken two miles to the north.

Existing subsurface data for East Site are specific to the two chambers in MDA-D.

Roy F. Weston, Inc. (LANL 1989, 02-020) drifled six boreholes, three amund each
of the two chambers. One borehole at each chamber was drilled to the floor of the
elevator shaft, one each to the concrete roof of the chamber, and one gach into the
tuff below the tevel of the chamber fioor,

Samples ranging in depth from G fo 80 # were analyzed for hazardous metais (12
samples), radionuclicles (15 samples), and explosives (12 samples). Three samples
were analyzed for the volatile organic compounds listed in LA-11333-M8, Appendix
B {Purtymun et al. 1888, 0213).
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No volatile organic compounds or explosives were detected in any sample. Barium .
results ranged from 51 10 128 ppmand lead from 1.9 to 3.3 ppm. Silver, arseni¢, and

cadmium were below detection levels, Of the radionuclides, none was elevated.

Uranium results were within background range.

3.55 Decisions and Investigation Objectives

3.8.5.1 Potentlal Response Actions

Because the available information suggests that the risk due 1o contamination
remaining in the unbreached shot chamber at MDA-D is very small, and Weston's
data revealed no significant subsurtace contamination migrating away from either
chamber, no further actionis proposed at the sybsurtace of MDA-D. The surface, like
the remainder of East Site, will be cleaned as required to meet risk-based cleanup
standards. Voiuntary corrective action (VCA] is proposed for the septic system
sarving TA-33-87.

3.55.2 Proposed Phase | Investigations

The data to be collected in the Initial phase of the East Site investigation will be used
to test the hypothesis that one or more sources of contamination are present.

Reconnaissance sampling will be carried out at surface disposat areas, gun-firing
areas, in the fandfil, at outfalls, and along drainages. A VCA approach will be used
for the septic system.

3553 Potentlal Phase Il Investigations

More extensive Phase |l investigations elsewhere at East Site may be triggered by
observations abové action levels in Phase | These Phase |l data collection activities
will be designed to determine the extent of contamination In order to complete a
baseline risk analysis for the site and to evalyale remedial alternatives,

Additional subsurface sampling may be needed to determine the extent of aplume,
if any, beneath TA-33-96 and of contamination at the drain figld. However, i is
anticipated that a corrective measure for this system can be designed on the basis
of Phase | information. Field screening methods will be used during excavation o
determine the extent of comaminated substrata and sampies will be collected for
iaboratory analysis {o verity attainment of risk-based cleanup standards.

Additional subsurtace sampling may be required 1o determine the extent of contami-
nation in the landfill (SWMU 33-008[h]). An alternative is to excavate the site and
pertorm additional sampling to verify that risk-basedcleanup standards are attained.

Additional sampling may be required to determine the spatial and size distributions
of remaining projectiles and the volume of comaminated soil.

Additional surface sampling may be required around the two shot pads, inthe central
gun firing area, or at each of the canyon-side disposal areas to delineate surface
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areas requiring remediation. Small areas may be cleaned based on field-survey or
tield-screening measurements before collecting additional sampies for faboratory
analysis to verily the attainment of risk-based cleanup standards.

3.5.6 FPhase | Data Quality Objectives

3.5.6.1 Preliminary Activities

Preliminary activities will map the area and provide additional information needed to
complete the design of sampling plans.

3.5.6.1.1 Land Survey

Adand survey will establish grids for an electromagnetic survey, a radiation survey,
and surtace sampling. All poinis will be recorded in the New Mexico State Planar
Coordinate Sysiem and flagged. The outtall from TA-33-87 must be located,
surveyed, and flagged. The boundaries of the landfill (SWMLU 33-008[b]) must be
located, surveyed, and flagged. The geophysical surveys (Section 3.4.6.1.3) may
help 1o locate this landfill,

3.56.1.2 Channel Mapping

The first-order channgl draining the central par of the site willbe mapped using aerial
orthophotographs and 2-ft. contour topographic maps in order to locate sediment
catchments and other sites suitable for sampling. A few sediment catchments will
also be mapped in the small drainage behind the berm that passes through SWMU
33-010(d). The locations of such catchments will be surveyed in the New Mexico
State Planar Goordinate Systern and flagged from the TA-33-87 outfall to below the
cahyon-side digposal area at the east end of the site (SWMU 33-010][a]).

356.1.3 Geophysical Surveys

A5 x 5-ft grid will be surveyed overthe berms, leachfield, and landtill to locate points
for electromagnetic and magnetic measurements. The surveys will assist in locating
pipes in the leach field and metallic objects in the landfill.

3556.1.4 Radiation Survey

A radiation survey will be carried out fo locate radicactive contamination around the
shot pads and gun firing sites and to look for surtace radipactivity at other surtace
sites. This survey information will be used to delineate areas of locally-elevated
activity requiring more intensive samplirg. The radiation survey will extend down the
first-order channel draining the cenirai part of the site to the gast.

3.5.6.2 Surface Investigations

Surtace sampling at East Site will include both samples of surface soils from the
mesa top and upper slopes, and channel sediments. The integrated surface
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sampling plan at East Site will provide data 1o address several objectives.

1) To estimate the average contaminant concentrations around
the shot pads and firing sites and MDA-D.

Broken projectiles, of projectiles that strayed from their targets, spread contamina-
tion around the gun tiring sifes. While large pieces were usually relrieved, residual
soil confamingtion may remain. Fhase | will provide samples from the tamget
population of surface soil and exposed tulf around the shot pads, gun mounts, and
locations of former calcher boxes. A moderalely extensive reconnaissance survey
will be needed to cover the site, as it includes several tiring areas.

2} To determine whether local areas of elevated surface con-
faminant conceniralions are associaied with other surface
SWMUs,

Cther, more focalized 3WMUs at East Site include three surface disposal areas
SWMUs 33-010(a), 33-010(b}, and 33-010(d). Reconnaissance sampling, biased by
field indications wherever possibie, will be carried out in each of these areas. Each
sample maximum will be compared with action levels to determine whether there are
locaiized problems associated with any of the SWMUs, This Information will be used
to determine whether further characterization or remediation is required at individual
SWMUs.

3) To investigate the concentration of contaminants in the first-
order chapnel down the center of the site.

The target population for these sampies consists of mobile sedimends in the first-
order drainage channel draining the firing areas, as well as the outfall from TA-33-
87, whichis SWMU 33-004(h). Concentrations of contaminants in these sediments
will be compared with action levels, both to determine if locally elevated concentra-
tions of contaminants exist in these sediments and to evalyate the impontance of
surface runoff as a transport pathway,

4) To estimale spatial variability and predictability of conlami-
nant concenirations.

Field duplicates and samples identified in the sampling plan {Chapter 4) as
“neighbors” will provide the additional data needed to estimate sampling variability,
a prerequisite to designing efficient sampling plans for Phase il, # more extensive
surigce investigations are required.

3.5.6.3 Subsuriace Investigations of the TA-33-87 Septic System

Phase i investigation of the seplic system serving TA-33-87 will provide information
needed to initiate & voluntary corrective action, as outlined in Section 3.5.5.1,

Levels of contamination will be measured on sampies representative of the fluid (if
any) and sludge in the septic tank TA-33-96. A drill hole next to the tank and two in
the drain fiekd will provide soil samples to be measured forcontamination. These data
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will be used 1o degide i the tank, the underlying materials, or the soils and tuff at the
drain field are a continuing source of conlamination, to delemmine the level of worker
protection required during removat {if indicated}, and to identify conmaminants that
can be used as indicators guiding removal of underlying soil and tuff.

3.566.4 Subsuriace Investigations of the Berms and Target Areas

Raconnaissance sampling at the target areas will provide information on soi
comtamination ard buried projectiles. A single trench through each of these target
areas will provide material to be sifted for buried projectiles. These trenches will be
dug at the centers of the targets, as nearly as can be estimated, to maximize the
prohability of finding projectiles or contarnination. Soil samples will be ¢ollected from
the exposed sides of the trenches. These data will be used to estimate the quantity
and composition of projectiles and the level of soil contamination in the berms. Soil
contamination will be compared with action levels, and a conservative scenario will
be developed to evaluate the risk from buried projectiles.

3565 Subsurface Investigation of Landflll

The landfill, SWMU 33-008(b}, was constructed during the 1584 cleanup at TA-33
and is expected to contain at mos! ow levels of non-radioactive contamination, The
volume of the landfill will be estimated, including as necessary some preliminary drill
holes 10 determine presence and depth of fill material. A trench will provide a
representative volume of material 1o be exarmined for contamination, Observations
exceeding action levels will trigger additional investigations as outlined in Section
3853

357 Sampling and Analysis Plans

Sampling and analysis plans for East Site are presented in Chapter 4, Section 4.5,

3.6 NATIONAL RADIO ASTRONOMY OBSERVATORY (NRAQ) SITE

Al SWHUs located at the NRAD Site are listed in Table 3-10. The locations for sach
SWMU at the NRAQC Site are shown in Fig. 3-186.

3.6.1  Site Description

The NRAQ complex is located about one mile fromthe mainentrance just off the road
to East Site. It fies northeast of South Site on 3@ mesa top adiacent 0 a northern
tributary of Chaquehui Canyon. An 82-ft diameter radiotelescope anlenna and a
support building ocoupy the site. The radiotelescope is cordrolled remotely fromihe
National Radio Astronomy complex near Magdalena, New Mexico.

3462 SWMU Descriptions and Histories

This section discusses the physical descriptions, historical use, present use, and
identifies polential contaminants for alt SWMUs at the NRAO complex,
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JABLES-10
SOLID WASTE MANAGEMENT UNITS (SWMUs) LOCATED
AT TA-33, NRAQ SITE
Chapter 3 Discussion:
SWMUor  Associated  Structure#  Description  Data DA0s  Phase!
AOC Type Approach
33004{m)  seotic sysiem TA-33-179 szl 36683 reconn
Jeach field reconn
330110} general siorage dg22 3662 teconn

3.6.2.1 SWMU 33-004(m]} Septic Tank TA-33-179

Septic tark TA-33-179, installed in 1987, lles cutside the northeast comer of the
fenced compound of the NRAO sile. It has a ¢capacity of 1 000 gal. and discharges
to a leach fieid. The systemis operational under Permit SF-89032. It serves TA-33-
178, a support butlding for the radictelescope,

The NRAQ complex was completed in 1987. There is no record of radioactive or
hazardous materials beingused or stored in TA-33-178, Technicians assignedto the
facility have indicated that seivents have been used to clean sguipment and some
of these solvenls could have been discharged 16 the seplic system.

3.8.22 SWMU 33-011(b) Storage Area

SWMU 33-011(b} is located just west of the NRAQ fenced complex. The SWMU
occupies a 200 x 300-1t area. About threg-cuarters of the site has beeh scraped and
ieveled. A few bits of scrap and debris stifl litter the area.

in the 1850s the area became the principal nonradioactive disposal area at TA-33
{Hoard 1990, 02-019). [t was also used to stors equipment used at the firing sites.
In addition, it was used as a hoiding area to store strategic materials such as
tungsten, uranium, and beryllium until enough accumulated to be shipped out. This
site was cleaned in 1384 (Buhi 1888, 02-038). At that time, no analyses were
performed for hazardous metals or grganic compounds.

3.6.3 Conceptual Exposure Model

The NRAO site is no longer used as a storage or disposal area but residual
contamination may remain in surface soils,

Much of the NRAQO site was scraped and leveled before construction of the telescope
began in 1985 and existing surface contamination, if any, might have been spread
across the site by these site preparation aclivities. The existing septic system at that
site ig operated in accordance with current waste management practices.
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Contaminants might be released from the NRAO drain fiek! by excavation, by
leaking, or by infiltration and leaching. Residual contamination may exist in surface
soils at the storage area (SWMU 33-011[b]). Ceantaminated surface soil may be
suspended by wind or surface runof.

While all three of the major exposure scenarios outlined in Section 3.1.2 are
applicable 1o this site, current use is intermittent. Future recreational use of the area
may be the most restrictive scenario,

364 Review of Existing Data

Thera are no existing data for sources at the NBAQ Site,

3.6.5 Decistons and investigation Objectives

3.6.51  Potential Response Actions

The area surrounding the NRAQ telescope will be cleaned 10 meet risk-based
cleanup standards. Reguiations concerning dispesal of liquid wastes to active septic
1anks will be actively enforced.

3.65.2 Proposed Phase [ Investigations

There is no information about the existing sources at the NRAQ Site, and the data
to be collected in Phase | will be used to test the hypothesis that one or more sources
of contamination are present. Reconnaissance sampling will be done for both
SWMUs,

3853  Potential Phase Il Investigations

it is anticipated that the Phase | investigations will provide data necessary to
complete a baseline risk analysis for the site and to evaluate remedial altematives.

3.6.6 Phase | Data Quality Objectives

3661 Preliminary Activities

Preliminary surveys will map the area and provide additional information needed to
complete the design of sampling plans.

3.6.6.1.1 Land Survey

A land survey will establish grids for a radiation survey and surface sampling. All
points will be recorded in the New Mexico State Planar Coordinate System and

flagged.
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3.6.6.1.2 Radlation Survey

. A radiation survey will be carried out to ook for surface radioactivity at surface sites.
This survey information will be used to define the extent of the area that shoutd be
covered by sampling, as well as to delineate areas of locally-elevated activity
requiring more intense sampling.

3.6.6.2 Suriace Investigations

Surface contamination, if any, at the former storage area now occupied by NRAD
may have been disturbed or distributed by the construction of the telescope. Phase
| reconnaissance sampling of the area will be desigred to estimate the range of
contaminant concentration in surface soil and tuft across the site.

3663 Subsurface Investigation of NRAO Septic System

The Phase | reconnaissance investigation will provide samples of the fluid and
sludge inthe septic tank, TA-33.179. A drill hole next 1o the tank and two in the drain
tield will provide soil samples to be measured for contamination, These data will be
used to decide whether the tank, the underlying materials, or the soils and tuft at the
drain field are a continuing source of contamination.These data will be used to
assess the compliance of this system with current regulations and as a basis for
corrective action if necessary.

. 3.6.7 Sampling and Analysis Plans for the NRAO Site

Sampling and analysis plans for the NRAQ Site are in Chapter 4, Section 4.6,
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Chapter 4 Phase I Sampling Plans

4.0 PHASE 1 SAMPLING PLANS
4.1 General Procedures and Strategles

4.1.1  Fleld Sampling

Field sampiing procedures that will be referenced repeatedly insubsequent sections
of Chapter 4 are described in this section. The ER Prograny's Standard Operating
Procedures (LANL 1332, 0688) will be followed during OU 1122 field work when
appropriate. Specific SOP pumbers, if known, are shown in Table 4-1. These
procedures give operational definitions to what are later referred to simply as
“glectromagnetic surveys,” “surface soilsamples,” etc. Inadditionto proceduresthat
are explicitly enumerated below, many other SOPs apply, such as general instruc-
tions for sample confrol and documentation, fleld quality assurance/quallty control,
blank samples, and general drill site management. In addition, a number of field-
screening procedures are called for in the Health and Safety Plan (Annex 1I1).

Many of the plans in this chapter call for preliminary surveys: geomorphic charac-
terization of drainage channels for the purpose of determining locations that can
provide samples representative of the mobile or fine-grained sediments in the
channgls; magnetic and electromagnetic measurements 1o locate buried drain lines
and outfalis and to detect buried projectiles in berms at firing areas; and in-situ
radiation surveys 1o define suriace areas that may be contaminated by radioactive
elements. SOPs for geomorphic characterization, surlace geophysics, and low-
energy gamma surveys called for here {using an instrument of the Phoswich type)}
will be provided.

Extensive surface sampling is planned, and near-surface samples will be ebtained
by driffing inseveral locations. ER Program SOPs describe procedures for collecting
suriace and near-surface samples of sqils, sediments, and tuffs,

Lithologic logs will be provided for the few degeper holes. Field screening of cores for
radioactivity or explosives is called for in some plans. Gamma logs are required for
two deep seepage pits. Gamma and neutron logs will be used at MDA-K.

Finaily, a few samplas will be coilected from within existing subsurface structures
{septic tanks, sumps, seepage pits). ER Program SOPs will be followed.

Quaiity control samples will be provided as specified in the generic QAPIP (LANL
1891, 0412). These will include field, reagent, rinsate, and trip blanks as appropriate.
Inthe following sections only field duplicaies are mentioned expficitly, because data
fromihese will be usedtogether with other field dala in estimating means, trends, and
variability of contamination levels, as well as sampling variability,

Complete field records are extremely important. Formal logging procedures are
provided for diill core (ithologic logging), but this sampling plan also assumes that
good field notes will be Kept for other types of samples. For surface sampfes the
medium selected for sampling (soil, tuff, sediment} and the local vegetation cover
{bare, thick chamisa, juniper, grass, etc.) will be noted. For channal sedimenis the
extent ang depth of the sampieg catchment will be recorded. For samples from
subsurface structures the condition of the interior of the structure, including the
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presance of standing waler, depth of sediments, and apparent flaws in the contain-
ment if any, will be described. Information of this type is essential in interpreting the

resulting data.

Mo tield work will be allowed to start urtil the cultural and biological resource reports
and maps have been consulted to ansure that the proposed work does not have any
adverse impact on identified sensitive areas (wetlands, archaeoclogical sites, and
sites containing threatened or endangered species). EM-8 will be notified to evalyate
and appmve proposed work ocated in or near any identified sensitive area.

TABLE 4-1

STANDARD OPERATING PROCEDURES

Activity
Number

Procedure

Procedure
Title

Surveys Channegl mapping Geomorphic Characterization
Magnetic General Surface Geophysics
Electromagnetic General Surface Geophysics
Radiation Phoswich-tamily instruments
{SOP by EM-8)
Field Screening  Gross gamma in sity Gamma Ray Measurements using a
Shielded Delta-Gamma Detector
Gross alpha Screening Soil Sampies for Alpha Emitters
Organic vapor Portable Gas Chromatography for Field
Screening of Voiatile Organic Compounds
Combustible Monitoring of Combustible Gas Levels
gas/oxygen
Explosives 27.05.011  Fisld Spot Tests for Cast and PBX
Explosives Containing TNT, HMX, TATB
Loaging Lithologic Sail and Rock Borehole Logging and
Sampling Methods
Gamma Borehole Gamma Logging
Sampling Surface soii 06.08 Spade and Scoop Mathod for Collection of
sample Soil Samples
Sediment sample  06.15 Coliwasa Samples for Liquids and Slurries
{from tank)
Sediment sample  06.14 Sediment Material Collection
(from stream}
Water sample 06.18 Weighted Bottle Sampler for Liquid and
{frem tank) Slyrries in Tanks
Water sample 06.13 Surface Water Sampling
{from stream)
Soil sample 06.10 Hand Auger and Thin-Wall Tubg Sampler
{from auger hoie)
Tuff sample 06.10 Hand Auger and Thin-Wall Tube Sampler
{from auger hole)
Tuff sample Soil and Rock Borehole Logging & Sampling
{from drill hole) Mathods
Trenching Excavating Methods

May 1992
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41.2 Selection of Sampling Locations

Several of the surface sampling plans call for selecting sampling locations on a
regular grid with given spacing between the nodes. For the purposes of illustration,
the corners ol some ot these grids have sometimes been specified in this work plan.
As these corners were selecied because they happen io correspond to round
numbers in the New Mexico State Planar coordinate system, rather than according
to any more site-specific criterion, the sampling locations generated in this way are
expected to be “unbiased” wilh respect o contaminani distributions or any other
important feature under study. However, in order fo further guarantee unbiased
choice of sampling locaiions, randomization can be incorporated into these grid
sampling plans in two ways, ither at the time the field sampling plan is finalized or
in the field:

1) A starting point and an orientation can be selected at random, and the
remainder of the grid can be laid out starting from this point paraile
and perpendicular to the selected direction, using the grid spacing
specified in this work plan. Approximately the same areas shouid be
covered as shown in the figures in this chapier.

2} In additlon to, or instead of, randomizing the starting point and the
orientation of the grid, each grid point can be treated as areference
point, and the exact sampfing point can be lecated using a random-
ization method at each one.

If tield randomization is done, it is essential that an explicit protocol be followed in
order to avoid the introduction of subtle biasing tactors such as the accessibility of
a sampling location, the visual appearance of the soil, etc. The following protocol is
taken from an EPA guidanca document, “Methods for Evaluating the Attainment of
Cleanup Standards, Volume 1, Soils and Solid Madia.”

Let M be 1/2 the grid spacing. Choose a random distance between -M
to M feet {o move away from the referghce point parallel to the grid
orientation direction, and a second random distance between -M and
M feat to move perpendicular to that direction (EPA 1889, 02-041).

If the location thus selected is not sampled for some reason, perhaps because s
inside a building or it talls in a channel, then the fact of and reason for its elimination
should be recorded inthe field notebook and the procedure repeated with a new pair
of random numbers to find an altarnate sampiing location. The fact that the method
allows for the random replacement of sampling locations that turnout 1o be unusable
is ohe of #is advaniages over prespecified sampling locations, provided that the
protocol is followed, The main disadvantages are the additional surveying time
required and the increased opportunity for recording errors.

Asimilar formof randomization can be empioyed in the selection of depths to sample,
that is, depths specified in this work plan can be treated as reference depths only,
and the actual sample selected a random distance above or below that point.
However, where the plan calls for a surface sample (that is, a sample fromthe top
six inches of the core) or a sample from the tuffAill interface, these instructions shouid
be followed.
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If for some reason, the sample cannot be treated as a random sample, special
methods are available for estimating population means and variances based on a
systematic {grid) sample. These methods are discussed in Section 6.5 of "“Methods
for Evaluating the Attainment of Cleanup Standards” (EPA 1889, 02-041). At TA-33
there is no reason to anlicipate periodic patterns of contamination that could
invalidaie the use of a grid for selecting sampling locations. A more serious problem
in analyzing dala collecled on a grid is that the grid {ails 1o provide pairs of
observations that can be used 1o estimate vanability on a scale smaller than the grid
spacing, which becomes important indelemining if enough data has been collected
to proceed with risk assessment or remediation. However, this problem can be
addressed using field duplicates and “neighbers,” discussed below.

For several of the reconnaissance sampiing plans, Chapter 3 specifies that the
selection of sampling locations should be deliberately biased, using field indications
such as anomalous radiation measuremenis or soil staining. In each of ihese cases
the statistic of interest is the sample maximum {see Section 4,1.4) and the goal in
choosing a sample is to maximize the probability of detecting contamination # # is
present.

Forthese sampling plans, andfor several other cases where the target areas require
better delineation during preliminary site mapping, exact sampling locations will not
be determined before field work commences. If the use of field indications to make
the final selection of sampling locations is not indicated, or if no field anomalies are
observed, the following protocol may be followed to make a random selection.

Determine a range of X (Xmin to Xmax) and Y (Ymin to Ymax)
coordinates defining a rectangle that circumscribes the target area. To
select a sampling location, move arandom fraction of the distance from
Xmin to Xmazx, and another random fraction of the distance from Ymin
o Ymax. If the resulting location {X.Y) lies inside the target area,
sample there. If it lies outside the target area {even though it must be
inside the circumscribed ractangle by definition), start over again.
Repeat until tha required number of samples have heen taken. (EPA
1988, 02-041}. :

All field-determined sampling locations, including field-randomized choices and
“neighbors,” as well as lotations based on field indications, must be accurately
recorded in the tield notebook,

Field duplicates are important, not only for quality control, but also because they
provide data to estimate local sampling variability. Standarnd operating procedures
tor sample collection specify the method to be used to select & field duplicate. Note
that a field duplicate is a separate sampie, collected from a location very near to the
first sample, not merely a second measurement on the first sample.

An additional fype of sample called for in some OU 1122 surface sampling pians is
cafted a “neighbor.” Neighbors of surface soil samples will be selected fromlocations
upto 50 ft away from the first sample and fromthe same type of soil. (One satisfactory
method for selecting neighbors is a fieid randomization procedure similar to the one
described above for randomizing grid points. Use the location of the first sample as
the reference point, and take M o be approximaiely one-half of the grid spacing.)
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4,13  Analytical Procedures

The following types of analyses are proposed for OU 1122: field surveys, tield-
screening measurements, field laboratory measurements, and laboratory analyses.
The selection of analytes depends on the contaminants of concern, which were
enumerated for each OU 1122 SWMLU in Table 3-1. In addition, a subset of the
surface sampies, primarily samples from locations near roads, buildings, and firng
sites wilt be analyzed for herbicides or pesticides,

Field survays and field-screening procedures, which were enumerated in Table 4-
1, provide data af Analytical Levels | and H. Analyticallevels are discussedinthe EFA
guidelines for the DQO process (EPA 1987, 00886). Table 4-2 summarizes EPA's
recommendations concerning the analytical level of data required for different
purposas such as site characterization, risk analysis, and monitoring. Inthis chapter,
tield surveys will be described where they will be used to refine subsequent sample
selection, as outlined in Section 4.1.2. Field surveys and field-screening procedures
are also required to implement the QU 1122 Health and Safely Plan, described in
Annex il

Table 4-3 lists the analytical methods to be used for field and offsite laboratory
analyses. Those analytical methods may be superceded by new, approved meth-
ods. Field Jaboratory measurements provide data at Analytical Levels H and IIl, and
offsite laboratory analyses will meet the requirements for Analytical Lavel 1l or
higher. Field laboratories provide quick turnaround for some procedures and make
it possible to identify sites where additional samples might be needed. Risk
assessmeant and selection of remedial alternatives will be based on analytical data
of Level 1l or higher quality.

4.1.4 Sampiing and Analysig Strategles

Phase [ sampling objectives were developed in Chapter 3. The diagrams in this
section Hlustrate the proposed flow of investigation and decisions, from the prelimi-
nary site mapping activities to the end of the RCRA Facility Investigation (RFi). These
diagrams summarize the context within which the Phase 1 investigations, the focus
of the remainder of this chapter, will be carried out.

In all cases, RF! Phase | concludes with a decision point, leading to baseline risk
assessment, to voluntary corrective action, to a corrective measures study, orto no
further action. In most cases, this decision requires a comparison belween site
observations and Subpart S (or comparable) action levels. The choice of a statistic
to be used for this comparison Is a function of the Phase | approach selected in
Chapter 3. For “reconnaissance” samples, where the objective is to detect contami-
nation f present, the sampie maximum will be compared with action levels. Where
more exiensive sampling is proposed, the sample mean may be a more relevant
measure of contamination level. If trends exist within a sample representing a large
area, the mean of a suybsample may be appropriate, in order to avoid ditluting the
resuit by including observations from uncontaminated areas.

Additionai regulations may be appiicable or relevant for some contaminants if these

are identifiedin OU 1122, Baseline risk assessment may suggesttrigger levels which
dre more appropriate for this site than Subpart S action levels,
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TJABLE 4-2
SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES ™
Data Uses Anafyticai  Limitations Type of Anslysis Data Duality
Lavel
Siio characierization, Level | Field scroening for instrumants respond to  If Instruments calibrated
misnitaring during TIYANK v and rad- naturally oceutring and date interpreled commectly,
implementaion inlogita] detection using  compounds can provide indication of
periable instruments conlamination
Fhaict loet Kits
Site characterization, Levelll Wariely of organics by ‘Tontative kdentificaton  Dependent on guality
ovaluation of aliema- G, inoganks by AA, assurance/quaiity control
tives, engineering dosign xRF staps employed
motiloring during
implementaton Tentive idenification, Techniquesfinstruments Dala lypically reporiad
analyte spocific lmited mostly in conceniration ranges
volatiles, metals,
some radionuciides
Fisld lahoratory anafyses  Tenialive identification  Dependent on qualify
for somg radivlogical and quantification assurance/quality controt
constituents staps employed
Detection lmita vary
from low ppm 10 low ppb
Risk assessment, tavellll  OrganicsAnorganics, Specilic idontification;  Similar delaction limits
site characteriza- using ERA procedures lentalive identification 1o CLP
tion, evaluation other than CLP, can be in some cases
of altematives, analyte specific
enginearing design,
monitoring during ACRA characteristic Can provide data of Less rigorous quality
implementation tesis same quality as assyrance/quality controt
Level IV
Fadiviogics constitienl  Specific identificaion;  Quality assuranca/quality
deietiion limits bolow control is comparable (o SWH46
background; with methads
suitable OC, gives
comparabte quality io
SWE4E methods
Risk assessmont, Level iV TCL/TAL omganics/ Tentative idontificaion  Coal ks data of own
evalugtion of inorganics by GCMS, of non-TCL parameters  qualily
alternatives, angineer- ASICP
ing degign
Low ppb detection imit Some time may he ro-  Rigorous gquak
quired for validation of  assufancs/Quaiity coniral
packagas
Risk assessment Lavely Noticonventonal May require method Melhod-spacific
paramewsrs development modification
Mathod-spedific Mechanism to oblain
detection limis sarvices requires
: special load ima
Wokfeation of
existing rethods
AA - alomic absorplion CLP - Contract Laboralory Program EPA - Envirorimenial Protection - Agetcy
GG - gas chromatk ICP - inductively coupled plasma MS - mass spectrometry
RCARA - Resource Conservation TAL - Target Analyte List TCL - Target compound list
and Recovery Act XRE - }-ray fluorescence
YEPA (1987)
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JABLE 4-3
ANALYTICAL METHODS
Measurement Appiicable Procedure
Fielt Laboratory Gross Alpha Gas Flow Proportional Counter
Gamma spectroscopy Gamma speclroscopy
Tritium Distillation and liquid scintillation
Volatile Organics Portable Gas Chromatography in Field
Screening of Volatile Organic Compounds
PCBs SOP 10.01, Screening of PCBs in Soil
Soil moisture Soil Moisture Measurement
Explosives USATHAMA - Liquid Chromatography
Laboratory Gamma spectroscopy Gamma spectroscopy

Tritium
Total uranium

Digtillation and Liquid

Scintillation

ICPMS or Delayed Neutron Assay

Isotopic uranium Radiochernical Separation and Alpha
Spectrometer

isofopic piutonium Radiochemical Separation and Alpha
Spectrometer

VOA EPA SW-846 Method 8240

Semivolatiles EPA SW-846 Method 8270

Metais EPA SW-848 Method 6010

PCBs EPA SW-B46 Method 8080

Explosives USATHAMA - Liquid Chromatography

The ER Program is cumrently conducting a pilot stugdy on local soils and the Bandelier
Tuff. That study will determine the background concentration ranges of target list
metals and radionuclides, as well as collecting data on some physical and chemical
parameters that control mobilities ol the constituents. Initial results of the study wilf
be presented in the 1992 version of the Instaliation Work Plan, and will be available
priorto analysis of OU 1122 data. Background concentration ranges will provide an
additional point of comparison for QU 1122 data.

Figures 4-1 through 4-6 illustrate six types of sampling plans thal are widely applied
throughout QU 1122

Surface sampling.

BFi Work Plan for QU 1122

Surtace sampling is used at all five of the major TA-33 sites, eitherto
estimate mean area contamination levels {as well as trends, if above-
background levels are found), or as part of a reconnaissance inves-
tigation of individual SWMUs with which surface releases ¢ould be
associated, or both. Surface samplirg is always preceded by fieid
surveys, both to identily or delineate areas requiring detailed gxami-
nation and also to collect Analytical Level 1l inforrmation that may be
useful to supplement limited laboratory resuits. Phase [ laboratory
observations will be compared with action levels. If a formal baseline
risk assessment is needed, additional data may be coliected, as
outiined in Sections 3.#.5.3. The general approach to surtace sam-
pling is diagrammed in Fig. 4-1.
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Channel sediments:

Sampling of sedimenis in first- and second-order channels, both
below individual outfalis and general site drainages, is proposed fo
Investigate transpodt of surface contamination away from the sites.
Phase | resuits will also be compared with action levels to determine
it there are locally contaminated areas in the channels, Geomorpho-
logical surveys precede these sampling activities. if aformal baseline
risk assessment is needed, additional data may be collected. This
approach to channel sampling is diagrammed in Fig. 4-2.

Subsurface structures:

Several active seplic systems, as well as inactive septic lanks and
surmps, remain at TA-33. The goal of RF1 Phase | eharacterization of
these structures is to provide information to guide their removal or
replacement. This requires determining whether the structures them-
selves are contaminated, as well as limited assessment of the
potential extent of contamination inthe surrounding media. Contami-
nation of the structureg will determine their appropriate disposition, if
excavated. Indication of the extent of additional contamination, if any,
is needed fo define preliminary remediation goals. Bcheduling of
subsequent voluntary corrective actions will dependon the avallability
ot an appropriate disposal facilty. The general approach is dia-
grammed in Fig. 4-3,

Near-surface sampling:

Landfills:

Berms:

May 1962

Burled putfalls or tiled feach flelds are associated with several of the
septic systems. These are generally constructed 4-8 ft below grade.
Surface geophysics may be useful in determining their boundaries
and the locations of tiles. Drill holes will provide samples from the
depth of the cutfall or tiles down to the bottom of the disturbed area.
Atlowdiagramillusirating the proposed investigations is shownin Fig.
4-4. The site of TA-33-21, where the former septic and drainage
systems have been removed, will be investigated similarly,

TA-33 includes two landfills that wers established during the 1984 site
cleanup. Radioactive materials were not buried in these landtills, but
it is possible that some of the buried materials may have been
contaminated with low levels of hazardous contaminants. The ap-
proach to determining contaminant levels in these landfilis is dia-
grammed in Fig. 4-5. A similar approach will be usedfor the debris pile
near the South Site shot pad and at a possible shallow buriai disposal
sile near berm TA-33-43 at South Site (SWMU 33-010[hj).

Each of the three former firing sites at TA-33 includes barricades of
soil and tuff and the remains of catcher boxes into which projectiles
were fired. It is not known whether all of these projecliles wera
removed, although most were recovered for post-shot analysis. Many
of these inert projectiles were made from depleted uranium. Boththe
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Fig. 4-1, Sampling logic and flow: surface sampliing.
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sample from interior of
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Y
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Described in Chapter 4
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Corrective
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. Fig. 4-3. Sampiing logic and flow: subsurface structures.
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Fig. 4-4. Sampiling logic and flow: near-surface sampling.
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. Fig. 4-5. Sampling iogic and flow: landfills.
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Fig. 4-6. Sampling logic and flow: berms.
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quantity of depleted uranium present a8 projectiles in the berms and
the level of contamination in the soff will be estimated. These inves-
tigations are diagrammed in Fig. 4-6.

In addition to the generic sampling approaches outlined above, there are some sites
with unique problems, These are:

MDA-K:

Surdace soil contamination and outfalls will be addressed by surface
and channel sampling plans (Figs. 4-1 and 4-2). The two sumps and
the septic system with its ieach field will be investigated as illustrated
in Figs. 4-3 and 4-4. The remaining uncertainties at MDA-K concern
the deep plurme of tritiated water observed in one of the holes drilled
by Weston{Section 3.2.4). Because this hole reached a depthof only
175 #t {the maximum accessible by the drilling rig used) the depth of
this plume is unknown, nor has subsuriace hydrology been explored
at this site. Additional investigations to complete the model of subsur-
face transport of tritium {and possibly other, slower moving contami-
nants), on which the choice of a corrective measure (il any) must be
based, are diagrammed in Fig. 4-7.

MDA-E:

As outhined in Section 3.4.5.1, the suitability of MDA-E lor a disposal
site for mixed waste is uncertain. Soms of the siudies proposed to
address this uncertainty will be carried out in TA-70, whers a large
landslide can be observed. Additional geologic characterization is
required near MDA-E iiself, and seme decisiong of a purely requlatory
or administrative nature will also need to be made. These investiga-
tions are summarized in Fig. 4-8,

Seepage pits:

Finally, the two active Main Site seepage pits pose some unusual
problems. Being of relatively recent construction, they may not have
received either hazardous or radioactive material. Borghole logging
methods witl be applied to detect radioactivity in the Till material. Fluid
and grave!l from the botloms of the pits will be sampled. Limited
assessment of the migration of contaminants beyond the pits may
also be undertaken, as shown in Fig. 4-9.

4.2 Main Site Phase | Field Sampiing Plans

4.21  Site Mapping

Detailed site mapping is needed to accurately locate SWMUs inthe field and lay out
arids for geophysical and radiation surveys, as weil as iocations for driliing and
surface sampling.
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4.2.1.1 Field identification of SWMUs

The following outfalls will be located, surveyed, and flagged:

33-002(d) Norcontact cooling water drain from TA-33.86;

33-002{e}  Roof drain Irom TA-33-86;

33-004(h) Drain ling from TA-33-20;

33-004()) Two drain lines from TA-33-39;

33-005{a) Channel from outtall from former septic tank TA-33-32;

33-005(h) Qutfall from former cortamination-free drain line from TA-33-21 and
33-018 Cutlall from sump TA-33-23.

Other drainage points from the paved areas, notably points near septic tank TA-33-
31 and east of TA-33-20, will also be surveyed and flagged.

The boundaries of the lollowing sites will be mapped as accurately as possible on
the basis of present information;

33-002(a)  The leach field for septic tank TA-33-83. The geophysical survey,
Section4.2.2.1, may pinpoint this area more precisely and determine
the location of the pipas within the leach field;

33-004({a) The drain field for septic tank TA-33-31. The geophysical survey,
Section4.2.2.1, may pinpoint this area more precisely and determine
the location of the pipes within the leach field;

33-005(a,c) The site of the former septic tank and the leach field fromthe industrial
wastg drain from TA-33-21;

33-010(f) Surface disposal site in MDA-K, about 330 it southeast of the TA-33-
a3 signs;

33-0114{a) The former dram storage area at TA-33-21;
33011 The former storage area south of TA-33-20;
33-011ie) The former drum storage area behind TA-33-22;
33-012(a) The former drum storage ared behind TA-33-38;
33-013 Thie former drum storage area behind TA-33-86; and

33-017 The vehicle maintenance area east of TA-33-39.
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4.212  Grids for Geophysical Surveys

The areas for the geophysical survey are shown in Fig. 4-10. North-south lines will
be surveyed at 10-ft intervails across a quadrant east of the pavement surrounding
the Main Site office complex, with corners at approximately:

Cormer East North

Southwest 438,550 1,738,750
Northwest 498,550 1,740,450
Northeast 458,800 1,740,450
Southeast 498 800 1,739,750

Measurement points will be flagged at 10-ft intervals along these lines. Overthe drain
fiekds, this spacing will be halved to 5 ft, This includes the former drain field for TA-

33-31, within:
Corner East Norh
Southwest 498,650 1,740,300
Northwest 458,850 1,740,450
Northeast 498,800 1,740,450
Southeast 498 800 1,740,300

and the teach field for TA-33-33 in MDA-K, within:

Corner East North

Southwest 498,600 1,738,750
Northwest 498,600 1,740,050
Norntheast 498,800 1,740,050
Southeast 488,800 1,738,750

4.2.1.3  Grid for Radiation Sutvey

Aradiation survey will be carried outover a 100~ grid encompassingthe central area
of Main Site; along four extensions to the northeast, east, southeast, and parallslio
the wes! road: at additional points near TA-33-20; and inthe main channel draining
the site to the east (Fig. 4-11). The 100t square grid is bounded by:

Cormer East North

Souttwest 497,800 1,738,600
Nonhwest 497,900 1,740,600
Northeast 488,100 1,740,800
Southeast 495,100 1,739,600
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{The grid shown in Fig. 4-11 can be randomized using either or both of the methods
discussed in Section 4.1.2, but the grid should cover approximately this area and
include approximately 130 points.)

Several extensions will be surveyed as follows:

« An east extension, starting at approximately 4989,100E, 1,738,800N
and surveyed for 1 000 ft to the east, with megasurement points flagged
at 100-ft indervals.

» Asoutheastextension, starling at approximately 499,100E, 1,739,600N
and surveyed for 1 GO0 ft to the southeast, with measurement points
tlagged at 100-1t intervals.

= Anortheast exiension, starting a1 489,100E, 1,740,800N and surveyed
for 1 000 i o the nontheast (fo approximately the bottom of Ancho
Canyon), with measurement points flagged at 100-ft intervals.

« Anextension starting at 488,200E, 1,738,600N and surveyed parallel
to the west road (approximately south-southeast) to TA-33-23, with
measurement points flagged at 100t intervals.

Additional small scale grids (approximately 10-ft spacing) will be surveyed over the
following iocalized SWMUs:

+ aver the drain field of SWMU 33-002(a) and surface disposal site,
SWMU 33-010(1) in MDA-K;

« gqver the drain field of SWMU 33-004(a);
« over the paved area south of TA-33-20 (SWMU 33-011[d]); and,

+ over SWMU 33-011(e), SWMU 33-012(a), and SWMU 33-013.

4.2.1.4  Channel Mapping

A sampling location wiil be selected in the largest sediment catchment within 5 ft of
each of the outfalls and within 10 fiof the drainage points located in Section 4.2,1.1.
{If there is no sediment calchment within the prescribed distance, a surface soil
sampiing location should be selected below the ouftfail or drainage point.) Additional
sediment catchments (or soil sampling locations) will be flagged along the first-order
channels at approximately 50-1t intervals for 250 ft or until the first-order channel
merges with the nearest second-order fributary of Chaquehui Canyon. To the east
of the paved area, surveying and flagging of this second-order tributary will continue
at approximately 2001t intervals for a distance of approximately one-half mile, (The
second-order tributary to the west, which aiso draing Arega 6, is treated in Section
4.3.1.4)
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4.2.2  Field Surveys

4221  Geophysical Survey

Electromagnetic and magnetic readings will be reported at each node of the 5- and
10-ft grid in Fig. 4-10. These data will be used to delineate drain fiekis, locate drain
fines, and define saturated areas.

4.2.2.2 Radiation Survey

Low-energy gamma radiation measurements for the detection of uranium, pluto-
niumy, and amaricium will be reported at each point of the 100-# grid described in
Section 4.2.1.3 (Fig. 4-11}). The survey will also be carried out along the four
extensions, with observations every 100 ft to determine if trends in activity with
distance from the site exist.

Low-energy gamma radiation measurements will be made af the centers of the
sediment catchments flagged by the channel mapping activity, both (o locate areas
of concentration and 16 look for trends with distance from the sits.

Radiation measurements will be made al the nodes of the finer grids over SWMUs
33-002(a), 33-004(a), 33-010{f), 33-011(d), 33-012(a), and 33-013 10 look for local
anomalies to guide sample selection as described in Section 4.2.3.1.

423  Surface Samplng

42341 Samples from identifled SWMUs

Several localized SWMUs, as well as the area behind TA-33-39 believed t¢ have
been used for vehicle maintenance and slorage, are potentially contaminated.

Surface samples taken at septic systems are not necessarily intended to character-

ize the septic systems but are an economical means of collecting surface samples.

Two o five soil samples will be collected within each of thesea small areas, asfollows:

33-002(a) {Septic tank TA-33-93 and drain fieid) Five surface samples will be
collected. Three will be the top six inches of drilled holes next to the
septic tank and in the drain field {seg Section 4.2.4}. The other two
may be sited above the drain field, randomly, or on the basis of the
geophysical or radiation survey. :

33-004(a) {Septic tank TA-33-31 and drain field) Six surface sampies will be
collected. Three will be the top six inches of holes drilled next to the
septictank and inthe drainfield (see Section 4.2.4). The others {(which
include a field duplicate} may be sited randomly or ontha basis of the
geophysical or radiation survey.

33-005 {Excavated drainfield area for TA-33-21} Five surfgce samples will be
provided by the top six inches of the drilled holes (see Section 4.2.5).
Additionat surface sampies at this site are provided by the grid,
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Section42.3.2,

33-010{%) {Surface disposal site in MDA-K) Two surface samples will be
collected. These will be sited on the basis of visual evidence or
radiation anomalies, if any.

33-011(a) {Former drum storage area near TA-33-21) Three samples will be
coliected in this area. These will be sited on the basis of visual
evidence of past leaks, such as stained soil, if any.

33-011(d) {Former storage area south of TA-33-20) Three sampies wili be
collected, by drilling through the pavement on the south side of the
warehouse and collecting specimens from the top six inches of the
underlying soil or tuff. f anomalies are observed during the radiation
survey over this SWMU, two chip sampies will be collected from the
pavement and analyzed for radionuchides and metais.

33-011(e}  (Formerdrumsicrage area behind TA-33-22) Three samples, includ-
ing one fiek! duplicate, will be collected. These may be sited on the
basis of radiation gnomalies or visual evidence of leaks, if any.

33-012(a)  (Former drum siorage drea behind TA-33-39) Four sampies will be
_collected in this area. If the area is paved, two will be collected by
dritling through the pavement and collecting specimens from the 1op
six inches of the underlying soil or tuff, and two from the downsiope
edge of the pavement. The samples will be sited on the basis of
radiation anomalies or visual evidence of leaks, it any.

33-013 (Former drum storage area at TA-33-88) Three samples will be
collected. If the area is paved, one will be collected by drilling through
the pavement and coflecting specimens fromthe iop six inches of the
underlying soil or tuff, and two from the downslope adge of the
pavement. The samples will be sited on the basis of radiation
anomalies or visual evidencea of leaks, if any.

33015 {Incinerator) Two samples will be collected adjacent 10 the concrete
pad on which the incinerator sits. The samples will be sited on the
basis of visual evidence, such as stained soil or rasidual ash, if any is
noted.

33-017 {Vehicle maintenance area behind TA-33-38) Three surface samples,
including a field duplicate, will be collected trom this area. These will
be sited on the basis of soil staining, if any.

Additional localized areas may be sampled (at the rate of approximately 2 samples
per 100 or 200 1t2) as identified by the geophysical or radiation survey. Sample sizes,
field duplicates, and sample analyses for these localized surface SWMUs are
indicated in Tabie 4-A (inciuded at the end of Chapter 4). Sample maxima will be
compared with action levels.

One additional surface area of concern (33-C-001, fransformer behind TA-33-114),

B noted in the SWMU report. PCB analyses will ba performed on some sediment
samples in the main drainage below this area {Section 4.2.3.3). The sample
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maximum will be compared with the regulatory limit tor recording PCB coniamina-

tion.

4.23.2 Qutfall and Channel Sedknent Samples

Six outfalls from dirain lines have been identified as SWMUs. The east-sloping paved
area around the Main Site office complex, on which several SWMUs are located,
drains into the east-flowing tributary to Chagquehui Canyon, Sediment (or soil) will be
sampled at the flagged locations near the ends of the pipes and the edges of the
pavement and additional samples will be collecied in the first-order channels, as

follows,

33-002(0)

33-002(e)

33-004(h)

33-004(3)

23-005(a,b)

33-018

33-017

May 1882

{Non-contaci cooling water from TA-33-88; this outfall is usually
running) One sediment sample and one water sample will be collected
within three feet of the end of the pipe, two sediment samples andone
water sample {if possible) from the saturaled zons where catiails
grow, and one more sediment sample and one more water sample {if
possible} above the point where this first-order channel merges with
ihe second-order tribuiary.

{Roof drain from TA-33-86) One sediment (or soil} sample will be
coliected within three feet of the end of the pipe and two more aiong
the channel between this peint and the point where it merges with
second-order tributary.

(Qutiall from TA-33-20, to be located) One sample and one field
duplicate will be collected within three feet of the end of the pipe. Two
more samples will be coilected inthe drainage below this outfall, one
of which will be below the incinerator.

{Outfalls from TA-33-38, to be kcated. Channels may not be well
defined.) One sampie will be collected within two Test of the end of
each pipe, and two more in each channel, i still distinct.

{Thannels bslow former outfalls from TA-33-21) The channels below
the seplic system and drain line outfall will be sampled at three points,
once near the outfall and iwice below (but above the second-order
tributary draining Area 6).

{Outfall from TA-33-23 sump) Two sampias will be coliected within 2
it of the end of the pipe, and one more about 100 f below.

{The second-order channel 1o the east of Main Sie that starts near
septic tank TA-33-31) Two samples will be collected below the edgse
of the pavement, two additional samples between the pavement and
the security fence 1o the east, two more samples between the fence
and joining where this channe! merges with the channels below the
outfall from TA-33-86. Near this point, where sediments are quite
deep, three sampies will be coltected, one from a depth of 6 to 18 in.
Thereafter samples will be collected every 400 ft as mapped in
Section 4.2.1.4.
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Sample sizes, fiekd duplicates, and sample analyses are tabulaied in Table 4-A.
Sample maxima will be compared with action levels,

4233 General Operational Releases

Operational releases from Main Site will be addressed by the drainage samples
discussed atthe end of Section 4.2.3.2 and by an extensive sample of surface soils,
discussed in this section.

Surface soil samples wil be collected al 25% of the points of the surface radiation
grid; that is, on a 200-f subgrid, for a total of about 36 samples. A small number of
these may fall within areas associated with localized SWMUs such as SWMUs 33-
0G2 or 33-005. Surtace soil samples will not be collected at points that tall in paved
areas. The four extensions of the surlace radiation grid, 1o the northeast, east,
southeast, and parallel 1o the wesl road, willbe sampled at 300-# intervals, for a telal
of about 186 samples. Sample sizes, field duplicates, neighbors, and sample
analyses are shown in Table 4-A, under SWMU 33-017, “operational release.”
Cbsarvations will be summarized by overall means, irend estimates, andior lpcal
means. Neighbors and field duplicates will be used in estimating the vanability and
spatial predictabifily of contaminant distributions.

4.2.4 Samples from Subsurface Structures

One flyid sample and one sludge (or soil} sampla will he taken from each of the
sumps in MDA-K (TA-33-134 and TA-33-133), from the sump at TA-33-23, and from
each of the active septic tanks {TA-33-31 and TA-33-83), assuming both compo-
nents are present. An additional fluid sample will be collected from the sampling box
associated with TA-33-31. The material will not be homogenized. A hole will be drilled
next to each sump and tank, and samples will be collected from the depth of the
bottom of the structure and at the soilfuli imerface or three feet below that point,
whichever Is shallower.

Cne fluid sample will be collected fromthe central pipe of each seepage pitin SWMU
33-004({a} and one gravel sample will be collected from the base of sach pipe.
Gamma logs will also be run down the ceniral pipe.

Two holes will be drilled through each of the drain fields associated with septic tanks
TA-33-31 and TA-33-93. The holes will be drilled to three feet below the tiles, or to
the soilAuft interface, whichever is shallower. A specimen from the top six inches of
each hole will be included in the surface sampie (Section 4.2.3.1). Additional
samples will be taken from just below the files and from the botiom of the hole.

Sample sizes, field duplicates, and sample analyses are summarized in Table 4-A,
Sample maxima will be compared with aclion levels, and also {for active septic
sysiems) with reguiatory Jeveis.

425 Subsurface Sampling at TA-33-21 Site

Four holes wilt be drilled to the solltuff interface in the former drain field area of the
TA-33-21 site and a fifth hole at the site of the former septic lank, A specimen from
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the top six inches of each hole will be included in the surface sample (Section
4.2.3.1). Additional samples will be coilected at two and one-half foot intervals to the
bottom of the hole, Sample size, field duplicates, and saraple analyses are summa-
rized in Table 4-A. Observations will be summarized by their means, possibly as a

function of depth.

426 Subsvuriace Sampling at MDA-K

Three boreholes will be drilled at MDA-K at locations 10 be determined based on
results fromgeophysics surveys. The anticipated depthis 200 #t, but if contaminants
are still present at this depth, drilling will continue. The core will be field screened for
radioactivity, and neutron and gamma logs will be run to determine the presence of
moisture angd radionuclides. The core will be sampled at 30-it intervals throughout
s length, and at 10-1t intervals withinthe regions identified by these lisld-screening
activities. Twenty-five per cent of the sample will be analyzed for radionuclides,
metals, and organics. The remainder will be analyzed only for tritium. Sample
analyses are symmarized in Table 4-A

4.3 Area 6 Phase | Flald Sampling Plans

431  Site Mapping

Detailed site mapping is needed to locate SWMUs accurately in the field, as well as
to lay out grids for geophysical and radiation surveys and locations for surface and
subsurface sampling.

4.3.1.1  Fleld identitication of SWMUs

The outfallfrom TA-33-16 (SWMU 33-004[g]) and the buried outfallof septictank TA-
33-121 (SWMU 33-004[d]) will be located and flagged. Pavement drainage points
and, in particular, the point at which the area around the buildings drains cut to the
northwest-1acing slope, will be surveyed and flagged.

4.3.1.2  Grld ior Geophysical Survey

The only geophysical survey at Area 6 will be conducted over the hillside south and
east of the firing areas, within:

Corner East North
Southwest 497 500 1,740,250
Northwest 497 500 1,740,450
Northeast 497,700 1,740,450
Southeast 497,700 1,740,250
and excluding the leveled area inside the cinder cone. A five-foot grid will be laid out .

in this area, as shown in Fig. 4-12,
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4.3.1.3 Grid for Radiation Survey

A 50-1 grid covering Area 6 tiring areas (the cinder cone, the area south of TA-33-
18, ang the slopeas abuve) and the wast siope of the cinder cone down o the west
drainage channei (SWMU 33-008) will be surveyed fo locate points for a radiation
survay. A 15-1t grid is needed on the east-facing slope west of the east drainage
channel, The grids shown in Fig. 4-13, can be randomized using either or both of the
methods discussed in Section 4.1.2, as long as the surveyed areas cover approxi-
mately the areas shown there for a total of about 50 survey points on each grid.

4.3.1.4  Channel Mapping

After TA-33-18 outfall and pavement drainage points have been mapped (Section
4.3.1.1), sampling locations within three feet of each will be focated. A sediment
catchiment is to be selected if possible within this constraint, otherwise a soil
sampling position is to be marked in the channel below the outfall or drainags.
Additional sampling locations will be surveyed and flagged at approximately £0-fi
intervals along the first-order channels to the points where they merge with the
second-order tributaries to Chaquehui Canyon west of the site. Two tofour sediment
catchments will be located in this drainage at the base of SWMU 33-008. Additional
sediment catchments will be surveyed at approximately 200-t irdervals along the
west tributary, and also along the east drainage that heads near TA-33-1, to the
bottorn of Chaquehui Canyon, a distance of approximately one-fourth mile,

4.3.2 Field Surveys

4321  Geophysical Survey

Electromagnetic and magnetic me asurements will be made at each node of the tive-
foot grid in Fig. 4-12. These will be examined for anomalies that might indicate the
presence of buried projectiles.

4.3.2.2  Radiation Survey

Low-energy gamma radiation measurements for the detection of uranium, pluto-
nium, and americium will be reported at the nodes of the 50- and 15-figrids described

in Section 4.3.1.3 (Fig. 4-13). The radiation survey will also be carried down the two
tributaries to Chaquehui Canyon, with obse rvations at the flagged locations approxi-
mately every 100 ft, for approximateiy one-fourth mile. Measurements will be
examined for anomalies that would be used to guide the sampling described inthe
following sections.

4.3.3 Surface Sampling

4.3.3.1  Samples from Identifled SWMUs

Two to ten additional surface samples will be collected within each area that may
have been contaminated by identified SWMUs;
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33-004(dh Three surface samples will be collected from the top six inches of the
holes drilled near the septic lank (TA-33-121) and in its buried outfall
aréa (Section 4.3.4). These surface samples are not necessarly
intended to characterize the seplic system but are an economical
maans of collecting surface samples.

33-007(c) Every other point of the 50-it radiation grid covering the firing areas will
be sampled. Additional samples will be collected next to each gun
mount in the cinder cone, Two field duplicates will be added to the
sample for a total of about 15 specimens,

33-008 Six surface soil sampies will be collected at grid points on the west
slope of the cinder cone below the Area 6 landfill site: two near the top,
two about half way down, and two near the bottom where some debrig
is still visible. Placement of these samples will be guided by the
anomalies observed during the radiation survey, # any. One fisld
duplicate will be included.

33-010{e)  Three surface soil samples will e collected inthe area of this surface
disposal site. Their locations will be based on high radiation readings
or on visual evidence, i any, are found.

Additional localized areas will be sampled (at the rate of approximately 2 samples
per 100-200 1t2) it identified by the geophysical or radiation survey. Sample sizes
and analyses are summarized in Table 4-8 (located atthe end of Chapter 4). Sample
maxima (or, for the larger samples of 33-007(c) and 33-009, sample means) will be
compared with action levels,

4.3.3.2 Outfall and Channel Sediment Samples

{One outfall at Area 8 has been identified as a SWMU, In addition, surface runoff from
the area around the firing site is channeled to the northwest. Other drainage points
may be identified during site mapping (Section 4.3.1.1). Sediment (or soil} will be
sampled at the flagged locations nearthe ends of the pipes and drainage points, and
additional sampleswill be collecied from sediment catchment basing inthe first-order
channels 5010 100 ftbelow, f these channels canhe located (as described in Section
4.3.1.4).

Two samples will be taken near the top of the east drainage, balow the outfall from
TA-33-121, and two near the top of the west drainage below the former surface
disposalarea. Continuing down these second-order channels, one sediment sample
will similiarly be collected approximaltely every 400 ft to Chaquehui Canyon, (as
described in Section 4.3.1.4).

Sample sizes and analyses are summarized in Table 4-B. Sample maxima will be
compared with action levels.

4.3.4 TA-33-1 Septic Sysiem

One fluid sample and one sludge sample will be coliected from septic tank TA-33-
121, assuming both components are present. The material will notbe homogenized.
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A hole will be drilled next to the septic tank, and samples will be coliected from the
dapth of the bottom of the 1ank and at the solltuff interface or three fest below the
tank, whichever is shallower.

Two holes will be drilled through the ouifall area from septic tank TA-33-121 to threg
feet below the end of the pipe. A specimen from the top six inches of each hole will
ba included in the surface sample (Section 4.3.3.1). Additional samples, {two from
gach hole) will be taken from just below the pipe and from the bottom of each hole.

Sample analyses are summarized in Table 4-B. Sample maxima will be compared
with action levels.

435 Area6 Berm

A 12-in. wide trench will be excavated through the berm direclly opposiie the south
doors of TA-33-1§, 10 a depth of 4 1. The excavated material will be field screened
for radicaclivity; if any projectiles are found, a sample of tham {up lo three) will be
submitted for [aboratory analysis to determine their composition. The volume of non-
native material will be estimated as a fraction of the excavated material.

Three samples, one from the top 6 in. of material, one from the next 12, and a third
from a depth of 3.5-4 il into the berm, will be coilected from each side of the trench.
Sample analyses are summarized in Table 4-B. Sample maxima will be compared
with action levels,

4.4 South Site Phase | Field Sampling Plans

441  She Mapping

Detaited site mapping is needed o locate SWMUs accurately inthe field, aswell as
to lay out grids for geophysical and radiation surveys and locations for surface and
subsurface sampling,

4.41.1 Field IdentHication of SWMUs

The boundaries of the disposal area, SWMU 33-010(h) and the debris pile at SWMU
33-010{c} will be surveyed and flagged. Two holes will be drifled to the filltufl
interface at each site and also at the landfillinside herm TA-33-43, SWMU 33-008(a),
1o estimate the depth and volume of fill at each site, The material obtained from these
initial holes will be field screened for radioactivity and explosives.

44,12  Grids tor Geophysical Surveys

Ageophysical survey at South Site will be conducted on the north side of the northern
firing area. This area is contained within;

Comer East North
Southwest 498,400 1,736,500
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Northwest 499,400 1,736,750
Northeast 499,800 1,736,750
Southeast 489,800 1,736,500

A five-toot grid wiil be laid out in this area, as shown in Fig. 4-14,

4.4.1.3  Grids for Radlation Survey and Surface Sampling

A radiation survey will be carried out on g grid in the area bounded on the north at
1,736,800N and by the fence around the east, south, and west perimeter of the site,
and extending out onto the benches south and east of the site bounded by

{approximately):
Corner East North
Southwest 499,100 1,735,600
Northwest 499,100 1,736,800
Northeast 500,300 1,736,800
Southeast 500,300 1,735,600

The grid will have a 100-ft spacing over most of the mesa top, a 200-#t spacing on
the benches, and a 50-ft spacing near the shot pad as shown in Fig. 4-15. {These
grid points can be randomized using either or both of the methods discussed in
Section4.1.2, as long as itcovers the area shown. A north extension, from 498,600E,
1,736,900N, will be flagged every 100 ft for 500 f.

Additional small-scale grids (20 ft spacing) will be surveyed over the two gun firing
areas and the blivit storage site.

4.4.2 Field Surveys

4.4.21 Geophysical Surveys

Electromagnetic and magnetic measurements will be made at each node of the five-
toot grid in Fig. 4-14. These will be examined for anomalies that might indicate the
presence of buried projectiles.

4.42.2 Radiation Survey

Low-energy gamma radiation measurements for the detection of uranium, pluto-
nium, and americium will be reported at the nodes of the grids described in Section
4.4.1.3 (Fig. 4-15) and at 100-ft intervals along the nonth extension. Radiation
measurements will also be made at 100-ft intervals along the central channel, at the
centers of the Hagged sediment catchments. These will be examined for anomalies
to guide surface sampling and for trends with distance from the shot pad.
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4.43  Surface Sampling

4.4.3.1 Samples from ideniified SWMUs

Surtace soil samples will be collected within areas that contain potential surface
SWMUs:

33-004(b} One surface sample will be taken in the ©p six inches of the hole
drilled near septic tank TA-33-33.

33-007(b)  Surface samples will be collected next 1o each gun mount in the
northern firing area {TA-33-85 and other gun mounts inthe arga), and
two from the south side of TA-33-25. Up lo four additional samples
may be collecied based on radigtion survey anomalies, if any.

33-010(g) Two surface soil samples will be collected fromthe banch immediately
south and east of MDA-E, and two along the rim of the mesa east of
the burning pit and northeast of MDA-E, These may be sited on the
basis of the radiation survey results, or next o debris,

33-011(c) Two surface samples will be located in the blivit area. Thelr locations
will be based on anomalies detected in the radiation survey, if any.

33-014 Four surface samples will be collected at the burning pit. These may
be soil or fuff samples, and two should be sited on the basis of visual
evidence of burning (blackened areas).

Additional localized areas may be sampled {at the rate of approximately two samples
per 100-200 #%) i identified by the geophysical or radiation survey. Sample sizes,
fieid duplicates, and sampie analyses are summarized in Table 4-C {included at the
end of Chapter 4). Sample maxima will be compared with action levels.

4.4.3.2 Cutfall and Channel Saediment Sampies

Sediments inthe central channel will be sampled every 200 ft between the northern
tiring area and the outfall from TA-33-26, and every 50 #t below this point for angther
200 #t. Two sediment samples wiltbe collected at the outfall tself, and two more along
the base of the canyon-side disposal area, SWMU 33-010(c).

Three soll or sedirment samples willbe collected below the outfallfrom TA-33-24; two
near the end of the pipe and the third 50 to 100 #t away in the channel below. Sample
sizes, field duplicates, and sample analyses are summarized in Table 4-C. Sample
maxima will be compared with action levels.

4433 ShotPad

Surface samples will be collected at every other point of the 50-ft radiation-survey
grid aroundthe shot pad {SWMU 33-008[a)}, of the 100-ft grid covering the mesatop,
of the 200-ft grid on the benches, and two samples will be collected along the grid
extension o the north of the site, for a total of about 32 sampies. Sample sizes, field
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duplicates, neighbors, and sample analyses are summarized in Table 4-C. Obser-
vations will be summarized by overall means, trend estimatas, and/or local means.
Neighbars and field duplicates will be used in estimating the variability and spatial

predictability of contaminant distributions.

4.4.4 MDA-E

Because MDA-E is cipse 10 the sdge of a mesa, a geomorphological study is
necessary to assess the long-term stability of the site. Estimations of the probability
of a landslide affecting a particular site at a given distance from the canyon rim
require data on the size and frequency of landsiides and the refations of these slides
to variafions in the underlying bedrock. These data will be acquired in a two-phase
study that includes: 1) reconnaissance mappingof landslides in White Hock Canyon
to determine general relations between landslide size and bedrock characteristics
and, 2) detailed investigations of specific landslides within Operable Unit 1122 to
more thoroughly characterize failure conditions and to constrain landslide fre-

quency.

The reconnaissance mappingwillinclude both aerial photo analysis and supplemen-
tal field mapping within White Rock Canyon, A large area is needed for the
reconnaissance study to oblain a large enocugh sampie of landsiides to quantify the
relationshin between landslide size and bedrack variability. This reconnaissance
work will determine if the large landslide within the TA-70 portion of Operable Unit
1222 results from any unique geologic conditions.

During the detailed investigations, detailed field mapping and photo analysis will be
focused on the landslides within Operabie Unit 1122 t0 evaluate the style of failure,
e.g., slow, discontinuous slumping in contrasl to rapid, debris flow or rock avalanch-
ing. A variety of surface dating technigues will be used to determine the ages, and
thus the frequency, of landslides within the area.

4.45  TA-33-24 Septic System

One fluid sample and one siudge sample will be collected fram septic tank TA-33-
33, assuming both components are present. The material will not be homogenized.
A hole will be drilled next to the septic tank and samples will be collected from the
topsix inches, the depth at the bottomof the tank, ard at the soillAuff interface orthree
feet below the tank, whichever is shallower. Sample analyses are summarized in
Table 4-C. Sample maxima will be compared with action levels.

448 Berms and Target Areas

Twelve-inch wide trenches wilt be excavated through berm TA-33-63 directly
opposite the south doors of TA-33-25, through berm TA-33-43 in the middle of the
north side of its south curve, and through the remains of the catcher box on the north
side of the northernfiring area. (The excavation in berm TA-33-43 may be combined
with that of the landfili [Section 4.4.7] it encloses, but the material from the fandfill
shouid be kept separate from the berm material.} Each trench will be excavated to
adepthotfourieet. The excavated material will be tield screenedtor radioactivity and
if any projectiles are found, a sample of them (up fo six total) will be submitted for
laboratory analysis to determine their composition. The total amount of projectile
material remaining in the berms will be astimated based on the amount recovered
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from the excavations.

Three samples, one from the top 12 in. of material, one from the next 12, and a third
froma depth of 3.5-4 Ht into the berm, will be collected from one side of each trench.
Sample analyses are summarized in Table 4-C. Sample maxima will be compared
with action levels,

4.4.7 Landfl and Debrls Piles

A 12-in. wide trench will be excavated through the landfill inside berm TA-33-43 to
the tutiAill intertace. The excavaled material will be categorized info natural fili
material {soil, tufl, pumice) and various types of debris (shrapnel, olher metal debris,
umber, cinders, ash, etc.). The volume of material recovered In each category will
be estimated. Two samples of material from each category will be submitted for
laboralory analysis,

A 12-in. wide trench will be excavated through the loose fill and debris on the slope
near the shot pad (SWMU 33-010{c}, to a depthiof 4 {t or until undisturbed soif or tuff
is engourtered, whichever is shallower. The excavated material will be categorized
into natural fill material (soil, tuff, pumice} and other types of debris (shrapnel, metal
pieces, bits of wire). The volume of maferial recovered in each category will be
estimated. Three samples of malerial from each category will be submitted for
laboratory analysis.

A 12-in, wide trench will be excavated through the mounded area at SWMU 33-
010(h) 10 a depth of 4 ft or until undisturbed soil or tutf is encountered, whichever is
shaflower. The excavated material will be calegorized into natural fill material (soil,
1ufl, or pumice) and various types of debris (shrapnel, other metal debris, lumber,
cinders, ash, elc.), and the volume of material recovered in each category will be
estimated. Two samples of material from each category will be submitted for
iaboratory analysis. Bamples and analyses are sumimarized in Table 4-C. Sample
maxima will be compared with action levels.

4.5 East Site Phase | Fleld Sampling Plans

451  Sie Mapping

Detailed site mapping is needed to locate SWMUs accurately in the field, as well as
to lay out grids for geophysical and radiation surveys and locations for surface and
subsurtace sampling.

4.5.1.1 Fleid identlfication of SWhls

The boundaries of the landfill in the center of the site will be surveyed and flagged.
Two holes will be drilled to the tuftAill interface through the landfill (SWMU 33-008{b])
to estimate the depth and volume of fill. The material obtained fromthese initial holes
will be field screened for radioactivity and sxplosives.

The outfail from TA-33-87 in the center of the site must be located and flagged and
its coordinates recorded.
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451.2

Grid for Geophyslcal Surveys

Geophysical surveys at East Site will be conducted over the double berm at the end
of the site, within:

and over the berm west of gun mount TA-33-116, within:

Corner
Southwest
Northwest
Northeast
Southeast

Corner
Southwest
Northwest
Northeast
Southeast

East

505,800
505,800
506,200
506,200

East

505,550
505,550
505,600
505,600

North

1,736,325
1,736,575
1,736,575
1,736,325

North

1,736,200
1,736,400
1,736,400
1,736,200,

Five-foot grids wiil be [aid out in these areas as shown in Fig. 4-16. The first grid will

terminate at the north side of the road.

4513

Grids for Radlatlonh Survey

A 50-ft grid will be surveyed over the central firing area, SWMU 33-007(a), an area
within the rectangle:

Comner
Southwest
Northwest
Northeast
Southeast

East

505,600
505,600
506,200
506,200

North
1,736,200
1,736,500
1,736,500
1,736,200,

Another grid will be surveyed over the northwest end ol MDA-D, an area within:

Corner
Southwest
Northwest
Northeast
Southeast

East

505,600
505,600
505,800
505,800

North
1,736,500
1,736,700
1,736,700
1,736,500.

Grid points as shown in Fig 4-17 may be randomized using either or both of the
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methods described in Section 4.1.2.

4514 Channel Mapping

Sampling locations are to be surveyed and tlagged at approximately S0-f intervals
along the central channel from the outfall from TA-33-87 to about 506,200, below
SWMU 33-010{a). Sediment catchments are to be selecied if possible, otherwise soil
sampling locations are to be marked.

Another small drainage staris northeast of MDA-D and passes through the canyon-

side disposal area 33-010{d) north of the berm. Three sampling locations should be
designated in and below the canyon-side disposal area along this channel.

452  Field Surveys

4,521  Geophysical Surveys

Electromagnetic readings will be reported at each node of the five-loot grids in Fig.
4-18. These will be examined for anomalies that might indicate the presence of
projectiles

4.5.2.2 Radiatlon Survey

Low-energy gamma radiation measurements for the detection of uranium, pluto-
nium, and americiumwilibe reported af the nodes shown in Fig. 4-17 of the 50-ft grids
described in Section 4.5.1.3. Radiation measurements will also be made at 50-f
intervais along the central channel, at the centers of the tlagged sediment catchments.
Measurements will be examined for anomalies that would be used to guide
subsequent surface sampling.

453 Surface Sampling

4.5.3.1  Samples from ldentifled SWMUs

Surface soii samples will be collected within areas thal contain potential surface
SWMUs:

33-003(b} Every other point of the 50-#t grid over the northwest end of MDA-D
will be sampled.

33-004(¢) Three surface sampiles will be collected from the top six inches of the
holes drilled near septic tank TA-33-96 and in its drain field (Section
4.5.4),

33-008(h) Two surface sample will be collected next 1o each of the shot pads
soutl of TA-33-97 and TA-33-98.

33-007(a)  Every other point of the 50-it grid aver the firing areas described in
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Section 4,5.1.3 will be sampied. Additional surface soil samples will
be collected next to each gun mount {TA-33-116, TA-33-135, and
possibly others) in the central firing ares.

33-010{a)  Foursurface soil samples will be collected from the slope In and below
this canyon-side dispesal area. Two of the samples should be
selected next to pieces of metallic debris, # any.

33-010(h) Three surface soil or uff samples will be collected from the cliff or
bench below the south rim of the site where debris lies onthe surface.
Two of these samples should be selected from beneath metallic
debris.

33-010(d) Three surface so0il samples will be collected near the rim of Ancho
Canyon. Two of these samples should be selected from beneath
metallic debris.

Additionallocalized areas may be sampled (at the rate of approximately two samples
per 100-200 ﬁ2) if identified by the geophysical or radiation survey. Sample sizes,
field duplicates, and sample analyses are summarized in Table 4-D (located at the
end of Chapter 4). Sample maxima will be compared with action fevels,

4.53.2 OQutfall and Dralnage Sediment Samples

Sediments in the central channe! will be sampied every 180 fi, beginning with fwo
samples within 3 ft of the outfall from TA-33-87 {SWMLU 33-004[k]} and continuing
eastward 10 506,200E, throughthe firing site (SWMU 33-007]a]} to belowthe eastern
canyon-side disposal area (SWMU 33-010[a]}.

Three samples will be collected from the channe! northeast of MDA-D, two whera it
passes throughthe canyon-side disposal area SWMU 33-010(d), and one 5010 100
fi below on the siope of Ancho Canyon. Sample sizes, field duplicates, and sample
analysesare summarized in Table 4-D. Sample maxima will be compared with action
levels.

454 TA-33-87 Septic System (SWMU 33-004[c])

One fluid sample and one sludge sample will be collected from septic tank TA-33-
98, assuming both components are present. The material will not be homogenized.
A hole will be drilled next to the septic tank, and samples will be collectad from the
top six inches, from the depth of the bottom of the tank, and at the soiltuft interface
orthree feet below the tank, whichever is shallower. Two holes will be driffed through
the drain fieid, 1o three feet below the tiles, or 1o the soiltuff interface, whichaveris
shallower. A specimen from the top six inches of each hole will be included in the
surface sample. Additional samples will be taken from just below the tiles and from
the botiom of the hole. Sample sizes, fieid duplicates, and sample analyses are
summarized in Table 4-D. Sample maxima will be reported.
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4.5.5 Berms and Target Areas

Two trenches will be excavated in the double berm north of the shot pads, one inthe
middie of the south side of each curved section. An additional trench will be
excavatad in the berm west of TA-33-116. Each trench wilt be excavated 1o a depth
of four feet. The excavated material will be field screened for radioactivity, and it any
projectiles are found, a sample of them (up to six total) will be submitted for iaboratory
analysis to determine their composition. The total amount of projectile material
remaining in the berm will be estimated based on the amount recovered from the
excavation.

Three samples, one from the top 12 in. of material, one from the next 12, and a third
from & depth of 3.5-4 f into tha berm, will be collected from each trench. Sample
sizes, lield dupficates, and sample analyses are summarized in Table 4-D. Sample
maxima will be compared with action levels,

456 Landfili

A 12-in wide trench will be excavated through the landfill in the center of the site to
the tuitAill interface. The excavated material will be calegorized into natural fill
materal {soll, wit, pumice} and various types of debris {(shrapnel, othar metal debris,
lumber, cinders, ash, elc.}, and the voiume of material recovered in each category
will be estimated. Two samples of material from each category wilt be submitted for
laboratory analysis. Sample analyses are summarized in Table 4-0. Sample maxima
will be comparad with action levels.

4.6 NRAO Site Phase | Fleld Sampling Plans

4561 Ste Mapping

Detailed site mapping is needed to Iay out grids for a radiafion survey and locations
for surface and subsurface sampiing.

4.6.1.1  Field identification of SWMUs

The boundary of the area formerly used forstorage willbe surveyed andi ilagged. The
drain field for the septic system will be lncaled.

4.6.1.2  Grid for Radiation Survey

Aradiation survey willbe carried out ona 50-t grid overthe areg of the former surtace
storage site, which is within:

Corner East North

Southwest 501,200 1,737,400
Northwest 501,200 1,737,700
Northeast 501 500 1,737,700
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Southeast 501,500 1,737,400

(See Fig. 4-18.) Grid points may be randomized using either or both of the methods
described in Section 4.1.2.

4.6.2 Radlation Survey

Low-energy gamma radiation measurements for the detettion of uranium, pluto-
nium, and americium will be reported at the nodes of the 50-ft grid over the former
storage area, SWMU 33-011ib). Measurements will be examined for anomalies that
would be used to guide subsequent surlace sampling.

46.3 Surface Sampling

4.6.3.1 Sampies fram Identifled SWMUs

Every other point in the 50-ft grid over the storage site (SWMU 33-011[b]} will be
sampled {Fig. 4-18). i anomalies are observed during the radiation survey
described In Section 4.6.2, samples at nearby gnd points may be moved fo cover
those areas more densely. Three surface samples will be coliected from the top six
inches of the holes drilled near septic tank TA-33-179 and in its drain field. Sample
sizes, field duplicates, and sample anatyses are summarized in Table 4-E (included
at the end of Chapter 4). Sample maxima wilf be compared with other action levels.

464 TA-33-179 Septic System (SWMU 33-004[m])}

One fluid sample and one sludge sample will be collected from septic 1ank TA-33-
179, assumingboth components are present. The material will notbe homogenized.
A hole will be drilled next to the septic tank, and samples will be collected from the
top six inches, from the depth at the bottom of the tank, and at the soiltuf! interface
orthree feet below the tank, whicheveris shallower. Two holes will be drilled through
the drain field, to three feet below the tiles or to the soiVtuff interface, whichever is
shaflower. Samples will be taken fromihe top six inches of each hole, from just below
thetiles, and from the bottom of the hole. Sample analyses are summarized in Table
4-E. Sample maxima will be compared with action levels and leveis allowed under
NPDES.
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Chapter 5 Proposed No Further Action Units

5.0 PROPOSED NQ FURTHER ACTION UNITS

No further action units are SWMUs that are being proposed for removal from Table
A of the HSWA Module through a permit modification. This chapter describes the
SWMLis being proposed for removal from the permit and provides the available
information that justifies their removal.

5.1 SWMU 33-004(e) TA~33-169 Septic Tank

inthe 1980s an L-shaped transporiabie building (TA-33-169) was located just south
of water tank TA-33-28, and across the west road from TA-33-114 at Main Site. TA-
33-169 was managed as office space. The drain exited TA-33-169 at the norihwest
comer 10 septic tank TA-33-161, approximately 20 ft west of the building. Overiiow
went {0 a seepage pit, TA-33-188, approximately 20 ft wast of the tank. No known
hazardous material was used in the building {LANL 1930, 0145).

TA-33-189 and the seplic tank were removed in 1989, The localion is now cleared
and cleaned. The seepage pit is covered.

5.1.1  Justlfication for No Further Action

A seepage pit is all that remains of this septic system. Discharges to the septic
systemwere only sanitary wastes from an office building where no known hazardous
materials were used. No correclive action is required.

52 SWMU 33-004(f) TA-33-23 Septic Tank, SWMU 33-004(n) Septic Tank

This seplic tank is located near TA-33-23 along the west road south of Main Site. The
“Solid Waste Management Units Report™ {LANL 1990, 0145) states that SWHLU 33-
D04(f) is; “The tank north of the building, TA-33-23, was constructed in 1887. It
consists of 1000-gallon fiberglass septic tank that serves a residential trailer, TA-33-
181. The tank is pumped and and has no dischargesto the environment. This system
has EID Permit Number LA-124.

The “Solid Waste Management Units Repont” (LANL 1990, 0145) states SWMLU 33-
004(n} “TA-33-206 (33-004[n]) was installed in 1987 and has a capacity of 1,000
gailons. it serves a frailer and discharges to a holding tank.”

It is assumed by Operable Unit 1122 project team members that these SWMUs are
the same seplic tank,

The residential trailer, now removed, once housed a 24-hour attendant for Group

EES-1, Geology and Geochemistry. The septic tank is pumped and has no
discharges (0 the environment.

RFI Work Plan for QU 1122 5.1 May 1992



Proposed No Further Action Units Chapter 5

5.2.1 Justification for No Further Action

Discharges to this seplic tank were sanitary wastas from a residentiai trailer. No
hazardous materials are present. No ¢comective action is required.

5.3 SWMU 33-004(]) TA-33-89 Quttall

A perforated, corrugated metal pipe exits TA-33-8% and runs south to an outfall on
the rim of White Rock Canyon within SWMU 33-010(b}.

TA-33-89 was completed in June 1955, Implosion testing aclivily never occurred at
East Site, so the unit was neverused. There is no record of radicactive or hazardous
materials being used or stored in this building (LANL 1980, (145). Nor, was shot
debris scalterad over this site. TA-33-89 is not used at this time,

5.3.1 Justitication for No Further Action

There is no record of any potential hazardous materiais being released to TA-33-89
or the outfall. No corrective action is required.

54 SWNLIs 33-012(b-d} Active Waste Satellite Storage Areas

These three SWMUs, located at Main Site, were visited by Operable Unit 1122
project team members June 7, 1981, and July 3, 1991, SWMU 33-012(b} is
described inthe SWMU Report as a storage area for photoprocessing chemicals at
Main Site in TA-33-114, Room 118, During the siHe visit #t was noted that
pholoprocessing chemicals were heing collected and stored inplastic containers in
the darkroom, Room 126, rather than Room 118 {LANL 1980, 0145). SWMU 33-
012({c) is described in the SWMU Report as a satellite waste storage area for
organics in TA-33-114, Room 117. This sateliite storage area is a laboratory
coltection point for organic wastes. It is located in Room 116 rather thanin Hoom 117
(LANL 1990, 0145). SWMU 33-012(d) consists of a §5-gal. steel drumiocated on the
loading dock of TA-33-19. This satellite storage area is a collection point for waste
organic liquids. These storage areas and their locations agree with the November
1991 LANL container storage data base.

541 Justification for No Further Action

During site visits, these SWMUs were found o be operating as waste satellite
storage areas in accordance with current Laboratory waste management practices.
There was no evidence of any releases from these units. Informational searches
have not produced any documented releases to the envitonment from either inside
or outside the buildings.

May 1992 5.2 RFi Work Plan for QU 1122
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Annex { Project Management Plan

1.0 PROJECT MANAGEMENT PLAN

This annex presents the technical approach, organizational structure, schedule,
budget, and reporting milestones for implementation of the Operable Unit 1122 RFI
work plan. This plan is an exdension of the ER Program project management plan in
Annex 1 of the IWP (LANL 1891, (553). The Oparable Unit 1122 RFI work plan does
not contain any deviations from the IWP. This annex addresses the project
management requirements of the HSWAModule (Task i E., p. 38}ofthe Laboratory's
RCRA Part B Permit (EPA 1990, 0306).

11 Technlcal Approach

The technical approach employed for the OU 1122 RFi work plan is described in
Chapter 3, Section 3.1, Assessment Approach. The approach used is based on the
ER Program's gverall technical approach to the RCRA Facility investigation {RFIy/
Corrective Measures Study (CMS) process as described in Chapter 3 of the IWP
(LANL 1991, 0553). The following key features characterize the ER Program
approach:

« use of action levels as criteria to trigger a CMS;
» sampling approach 1o site characterization;

« decision analysis and cost effectiveness to support the selgction of
remedial alternatives;

+ application of the observational approach to the RFI/CMS process as
a general philosophical framework; and

= integration of RCRA, CERCLA, NEPA, AEA, and other applicable
regulations,

The general philosophy is 1o develop and iteratively define the nature and extent of
gcontamination at OU 1122 through a planned phased investigafion and data
interpretation. An objective is to support voluntary correclive action or a corrective
measures study using the minimum data necessary.

The technical objectives of the phased RFI, as detailed throughout this work plan,
are to:

« ldentity contaminants present at each SWML

« Determing the vertical and lateral extent of the contamination at each
SwWMU

« Identity contaminant migration pathways

«  Acquire sufficient irformation to allow quantitative migration pathway
and ngk 4ssessment, as necessary

= Provide necessary data for the assessment of potential remedial
alternatives

RFI Work Plan for OU 1122 ~1 May 1992



Project Management Plan Annex i

« Provide the hasis for planning detailed corrective measures studies

* Use of RCRA Subpan S requlation’s conditional remedy concept to
adopt an approach of stabilization in-place for material disposal areas
{MDAs) as appropriate

» Asgume that eventual transfer of the DOE property will be to the
National Park Service (Bandelier National Morument)

1.1.1  implementation Ratlonaile

Scheduiing of investigations is based on the following rationale and priorities:

Intial efforts are focused on obtaining Ol)-wide environmental data that form the
basis for understanding contaminant transport processes. These investigations,
described in Chapter 4, include:

« geomorphic charagterization of drainage channels to determine loca-
tions for representative sampling of mobile sediments; surface geo-
physics measurements 1o locate buried drain lines and outfalis, and
detection of buried projectites In berms at finng areas; and radiation
surveys to define areas contaminated by radicactive elements; and

» measurement of contaminant levels in surface solis, as a basis for
determining if low levels of contaminants detected at individual SWMUs
are indicative of releases from individual SWMUs or only represent the
presence of the Oll-wide coniamination.

Generic investigations include surface sampling at individual SWMUs, channel
sediment sampling, sampling at subsurface structures such as septic tanks and
sumps, near-surface sampling at buried ouffalls and leach fields, and sampling of
landfifis and berms. Sites with unique problems, such as Matenat Disposal Areas
{MDA-K and MDA-E) and seplic systemn seepage pits at Main Site, are addressed
separately. Sampliing logic and proposed fiow of investigations and decisions for
these generic and specific investigations are illustrated with sampling logic and flow
diagrams in Chapter 4,

Scheduling priorities are based on the the following:

» Basic information and data obtained from OU-wide characterization
are needed as a basis for comparison and must be available before
evaluations can be made of the SWMU-specific data.

« Investigations at the MDAs are the most likely to require extensive
subsequent investigations and should be scheduled early fo aliowtime
tor additional work,

» Subsuriace investigations will require the next level of effort and are
scheduled paraliei with the MDAs,

« Characterization of surface contamination SWMUSs can be secondary
to the other priorities.

May 1892 2 AFH Work Plan for QL 1122
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. 1.2 Scheduie

The schedule for the entire RFI/CMS process at QU 1122 is provided in Table §-1,

JABLE »1
PROJECTED SCHEDULE FOR CORRECTIVE ACTION PROCESS
QPERABLE UNIT 1122

Milestone Date
Submit EPA/NMED Work Plan 16 May 82
Start RFI 1 July 93
Start RF Report 1 July 83
Complete Draft Phase 1 RFI Phase Report 22 Mar9s
Complete RF1 Field Work & Sept 96
Comptlete Draft RFI Repornt 8 June 98
Start CMS Plan g June 98
Complete RFI 6 Oct 98
Complete CMS Plan 5 Jan 99
Start CMS Work 29 April 99
Start CMS Repont 29 April 99
Compiete CMS Work 21 April 00
Complete Dratt CMS Report 24 July 00
Complete Assessment 7 Nov 00

Implementation of RFi activities is contingent upon regulatory review and approval
of thig RFI Work Plan andupon available funding. The assumptions used to generate
this schedule include the tollowing:

» Review and approval of the QU 1122 RF1 work plan and supporting
project plans, by regulatory agencies is scheduled to be completed by
September 28,1992,

« The schedule assumes that an adequate number of support personnel
{e.g., health and safety technicians, trained drilling contractors) will be
available te conduct hecessary tasks.

» Adequate anaiytical capacity is available.

- EPA approval of RFI phase reportiwork plan moditications (including
EPA comments, Laborafory revision, and final EPA approval) is as-
sumed to take two and one-half months, of which one month is alffowed
for EPA review and comment and one and one-half months for
revisions.

* SWMUs expected to require Phase [l investigations have been sched-
uled earlier in the RFI to allow time for data assessment and subse-

. gquent investigations.
+ The work scheduled in the first two investigation years is constrained
by planned DOE budgets for fiscal years 1992 and 1993.

AF] Work Plan for OU 1122 -3 May 1992
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+ Where possible, fieid work has not been scheduled between Novem-
ber 15 and March 15 each year, o allow for inclement weather,

1.3 Repaorting

Resuits of R field work will be presented in three principal documents: quarterly
technical progress reports, RFI phase reports/work plan modifications, and the RFI
report. The purpose of each of these reports is detailed below. A schedule for
submission of draft and final reponts Is presented in Table 1-2.

TARLEL2

REPORTS PLANNED FOR OU 1122 RFI

Repott Type EPA DOE Date Due
Monthly Reports X X 25th of the tollowing
month
Quarterly Reports X 15 Feb, 15 May,
18 August
Annual Reports X X 18 November
Phase Reports
Draft RFI Work Plan X X 15 May 92
Draft Phase 1 Report X X 22 March 85
Draft RFI Report X X 8 June 98
Draft CMS Plan X X 5 January 99
Draft CMS Report X X 24 July 00

1.3.1  Quarterly Technical Progress Reports

As the OU 1122 RFi is implemented, technical progress will be summarized in
quarterly technical progress reports, as required by the HSWA module of the
Laboratory’s RCRA Part B operating permit {Task V, C, p. 46). Detailed technical
assassments will be provided in RF1 phase report/work plan modifications.

1.3.2 RFi Phase Repori/Work Plan Modlitications

RF phase reporis/work plan modifications will be submitted for work conducted on
aggregates of SWMUs or on individual SWMUs. These phase reports will serve as
partial RF! Phase | reponts summarizing the results of initial site characterization
activities and as partigl RF! Phase Il work plans describing the follow-on activities
being planned {including any modifications fo field sampling plans suggested by
initial findings). ~

The standard outline for a RF| phase report/work plan modification, is given in Table
i-3. This outline may be changed as neaded for a given RFI phase report/work pian
modification,
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JABLE -3
. OUTLINE OF RFI PHASE REPORT/WORK PLAN MODIFICATION

1. Executive Summary

2. Introduction

3. SWMU Descriptions

4, Summary of investigation

5. Methods and Procedures

5. Data Assessment

5.1 Data Quality Summary

5.2 Source Term

8.3 Nature and Extent of Contamination
5.4 Contaminant Migration

6. Subsequent investigation Sampling Plans
7. Permit Modification

1.3.3 RFIReport

The RF1 report will summarize all field work conducted during the five-year duration
of the RFI. As required by the HSWA module of the Laboratory's RCRA Part B
operating permit (Task V, D, p. 46), the Laboralory will submit an RFI repont within
60 days of completion of the RFI. As statedin the IWP Sec. 3.5.3 (LANL 1881, 05653},
the RFI Report will describe the procedures, methods, and results of figld investiga-
tions and will include information on the type and extent of contamination, sources
angd migration pathways, and actual and poterdial receptors. The repont will also
contain adequate information to support justification for no further action and
. corrective action decigions for SWMUs.

1.4 Budget

The schedule presented above is based on fixed budgets for the first two years of
the RF1. The fixed budgests infiscal years 1992 and 1993 (FY92 and FY93) are based
on expected DOE funding levels. DOE funding requesis are set two years in
advance: thus, the first year in which the RFl is not constrained by past budget
estimates will be FY84, Funding requests for FY34 and beyond will reflect the cost
and schedule that most efficiently compiete the RFI plans. Table -4 {included at the
end of Annex lipresents a cost estimate for the OU 1122 RF. Schedules and costs
will be updated through DOE change control procedures as appropriale with
revisions submitted to the EPA for approval.

1.5 Organlzation

The organizational structure for the ER Program is presented in Section 3.0, Annex
| of the IWP (LANL 1991, 0553). ER Program personnel are identified to the
Technical Team Leader and QU Project Leader level in Fig. 1-3 of the IWP, which
is reproduced here as Fig. |- 1. Section 3.3, Annex | of the IWP, identifies line authority
and personnel responsibilities for each position identitied in the figure.

This section details the management organization for the QU 1122 RFI, as shown
. in Fig. I-2. Persons currently assigned to the positions shown in the figure are
identified in Table -5, A list of contributors to the OU 1122 RF Work Plan is in

Appendix C.
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EM Divigion Leadsr
Tom Gurderson
Larry Measanr . Sam Morgoys
ER Program Group (EM-13)
Program Manager
Deputy Group Laider O lity
Lara Sohwlt
ER Adminigizative Staff AP
Facilily for Information Munagemett  Uperabla Unit
and Dispiay (FIMAD} Project Leader  Project Leeders
Grag Cole
Paul Aamodt
Heaith and Sataty Proiect Laeatder Jim Aidrich
Ted Novrls Bob Anderzon
fion Conrmd
SWAMU Interim Action Coordinator Micheline Devaurs
Robert Gonzalss Kaith Dowler
Gary Eller
Resource Planning Project Lesler Tracy Ginturnier
Don York Gane Gould
Tom Hakonson
Rocords Managoment Projout Loader  Sherad Kelkar
Mike Ray Jehn Krueger
Pst Longmice
Community Relations Project Leadar  Brad Martin
To be determined Al Ogard
Aliyrs Prast
Adrinisirative Lialson Charyl Rotwr
Karer Foster Sandy Wagner
|
Technicai Teams Groupe/Divigions Fachnical QA ER Frogram Office
{(Propoasd {awd Group) Tearn Laader Hagresantalive  Tech, Team Cod.
Al Quality - EM-8, EES & Craig Eberhart  Livs Soholf Lars Sohalt
Appiied Analylicgl Chemisry inatrumentation  EM, A, CLS, EES, ENG, Harry Efinger Harry Ettinger  Sandy Wegrer
and Methods Ceveloprment MC, M, N, NMT AET
Community Relatiarns PA-3, -1 8D B0 TBD
GCormactive Meay. implem, and Remediation  ENG, EM-7 Bill Foley Lars Sohalt Lers Soholt
Dacision Analysis and Cosi Benahy A<t 4 Elizabath Kally Kathy Campbet Michaline Devaurs
Document Praparabon 188, 11, 12 Bty Barme!l Karen Foster Lary Soholt
Driing/Borehoie Geuphys. Logging/Curation  EES, EM Sue Goft Pl Aamodt Prau Agmodt
Enginesring ENG, MEE Bifl Foley Pagl Aamaodt Paud Aarmodt
Envionmental Assessment EM-8, EES-2 Doris Garvey {oris Garvey Payl Aamodt
FBMAD EES Grag Cois Greg Cole Grag Cole
Framework Studias EES. EM, IHC Jamie Gardner  Jamia Gardner  Michaiing Devaurs
Geochemistry INC, CLS, BES Clarence Duffy  Terry Morgan Sandy Wagnar
Mealih and Salety EM.13, M8, 2, 3, EME Suzan Alexarder Susan Axander Lars Soholl
Hydrology EES, EM-8 Bruge Gallaner  Eruce Galigher  Micheling Devaurs
Mixed-Waste Storage and Disposal Fackity  MERE, ENG, EM-7 Dean Meison Dort York Paul Aamagt
Planning/Scheduting/Gost Estimating/Rptg.  EM-13, MEE-4, contractors Don York Don York Bob Vocke
Quality Assurance EM-13, MEE.9 Karen Foster Karen Fosler Lars Soholt
Hecords Management EM-13 Mike Ray Mike Ray Mike Ray
Regulatory Compliance EM-8 Dave Malnray Dave Mclnroy Jehn Krueger
Risk Assessmant EM, EES A UC Los Angeles  Ted Norris Ted Norris {.ar8 Soholi
Site Assessment and Romediation EM, A CLE EES ENG,INC, Hary Rlinger  Hamy Etiinger  Paul Aamodt
Technologies Devalopment M, N, NMT AET
SWMU Roview and Interim Hem. Actions EM-E, EM.13, 183 Philip Fresquez. Mary Salisbury  Robert Gonzales
Siatislics and Data Quality Objsctives Ay Kathy Campbell  Kathy Campbell  Micheling Devaurs

Fig. 1. ER Program organizational chart.
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Environmental Management Division Leader

Environmental Restoration
Program Group (EM-13)
Program Manager

Programmatic
Project Leader
Operable Unit 1122 Operable Unit 1122 Health and Safety
Technical Team Project Leader Project Leader

Field Teams Managerf-====r

--ﬂMMJ
m-ﬂwlﬂuﬁ'

- A e W

|
|
Field Team Leader 3 |m u; -\‘ Site Safety Officer 3

Field Team Leacder 2 ~ * | cite Safet y Officer 2
Field Team Leader1 ppr4-=%
Site Safety Officer 1
t_] |
Field Team 3
Field Team 2
Field Team 1 ,
«Sampling — Authority
+ Health & safety ~ = « Communication
« Quality Assurance

Fig. I-2. Operable unit field work organization showing health and safety responsibility.
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JABLEI-S
OU 1122 RFi PERSONNEL”
Operable Unit Project Leader Keith Dowler, CLS-1
Assistant to QUPIL. T8nT
Field Teams Manager 180T
Fieid Team Leaders TBoT
Field Team Members 18D
Technical Team Members Katherine Campbell (Statistics), A-1
william Laughlin {Geology, Geochemistry),
EES-1

Dorothy Hoard {Archiving, analytical
chemistry}, CLS-1

*Current as of May 1. 1882, All personnel are located at tha Laboratary, unless otherwise
indicated. Note that additional laboratory and contractor personnel will be added, as nesded, 1o
implement the BFIL.

TTBD - To Be Determined.

The following are the responsibilities of the the preg;ram'manager, programmatic
project leader, technical team, field team leaders, and fieid teams identified in Fig.
2

Program Manager

« ensuresthatthe Labaratory's ER activities are consistentwiththe goals
and objectives of the EM Division Leader, DOE, EPA, NMED, and
others, as appropriate;

« ensures compliance with the HSWA Module;

« ensures compliance with change control procedures;

» evaluates costs, schedules, and performance;

« submits monthly and quarterly repors to DOE, EPA, and NMED;

-~ tracks deliverabies and milestones estabiished by DOE, EPA, and
NMED

« ensures the establishment and implementation of the quaiity, health
and safety, records management, and community reiations programs;
and

+ ensures that policies, guidance, and relevant information are commu-
nicated to ER personnel by:

» periodically conducting meetings,

» distributing essential guidance memoranda and letlers, us-
ing a receipt acknowledgement system when necessary,
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» gnsuring the preparation and controlled distribution of ad-
. ministrative procedures, and

+ establishing a standard routing system for routine guidance.

Programmatic Project Leader

» provides technical and administrative programmatic guidance to oper-
able unit project leaders ard technical team leaders including:

« regulatory cornpliance requirements {(especially RCRA and CERCLA),
RFVCMS/CMI, document content, administrative and technical stan-
dard operating procedures, qualily assurance and healih and safety
requirements, and general policies and requirements for deing busi-
ness ir the LANL ER Program;

« regponsible for defining allocation of resources to Laberalory and
contractor personnel to accomplish required technical and manage-
ment activities, and tracking progress and fiscal spending;

«+ assists QUPLs and TTLs in obtaining appropriate and sufficient re-
sources o perform their assigned duties;

« performs technical and policy reviews of documents prepared for the
ER Program by OUPLs, TTLs, and affilialed staff;

. « reviews and recommends management action as appropriate for
scopes of work, proposals, or requests for work 10 be supported by the
ER Program;
« reviews progress of OUPLs and TTLs;

+ recommends o the management, corrective or enhancement actions
as appropriate to expeditiously meet ER Program goals;

» works closely with other programmatic project leaders and group
leaders 10 assure proper integration of program activities and fiscal
regponsibility, and to ensure compliance with applicable federal and
slate reguiations;

« interacts with federal and state regulatory agencies; and

« provides input fo monthly, guarierly, and/or annual progress reporis as
required.

OU 1122 Project Leader

+ oversees day-io-day operations, including planning, scheduling, and
reporiing technical and reiated administrative activities;

. = ensures preparation of scientific investigation planning documents and
procedures;
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« prepares monthly and quarterly reports for the project manager {PM);

« oversees subcontractors, as appropriate;
« coordinates with technical team leaders;
« conducts technical reviews of the milestones and final reports;

¢+ interfaces withthe ER quality program project leader (QPPL) to resoive
quality concerns and to coordinate with the QA staff for audits;

« complies with the LANL ER ProgramHealth and Safety (H&S), records
management, and community relations requirements;

+ oversees RFI field work and manages the field teams manager; and

+ complies with the Laboratory’s technical and QA requirements for the
LANL ER Program.

Technlcal Team Members

Technical team members are responsible for providing technical input for their
discipline throughout the RFI/CMS process. They have participated in the develop-
ment of this work plan and the individual field sampling plans and will participate in
the field work, data analysis, report preparation, work plan modifications, and
planning of subsequent investigations as necessary.

The primary disciplines currently represented on the technical team are geology,
geochemistry, statistics, and chemistry. The composition of the technical team may
change with time as the technical experise needed to implement the RFI changes,

Fleld Teams Manager

» oversees day-to-day field operations;

» conducts planning and scheduling for the implementation of the RFI
field activities detailed in Chap