Department of Energy
Field Office, Albuquerque
Los Alamos Area Office
Los Alamos, New Mexico 87544

Mr. Edward Horst, Program Manager

New Mexico Environment Department
Hazardous and Radloactive Waste Bureau
525 Camino de Los Marquez

Suite 4, P. O. Box 26110

Santa Fe, NM 87502

Dear Mr. Horst:

(OU) 1079.
submitting

Over the next two weeks in partial fulfillment of our
s under the RCRA/Hazardous and Solid Waste Amendments
d permit. The permit was issued jointly to the
Department of Energy (DOE) and the Unilversity of California, and

was effective on May 23, 1990.

The Environmental Restoration Program is responsible for
implementation of the requirements of the permit, in a manner
not to be 1nconsistent with the Comprehensive Environmental
Response, Compensation, and Liabillity Act.

Within two years, May 23, 1992, we are required to submit for
approval, RFI work plan(s) that constitute 25% of the Solid
Waste Management Units (SWMUs) from Table A, and 35% from Table
B of the permit. This OU 1079 Work Plan, along with seven
others soon to be forthcoming, meet the yearly total of SWMUs
required by the permit.

OU 1079 1s one of the three Townsite OUs, and we request that
the Townsite Work Plans receive highest priority for review.
Please note that only the surface sampling proposed for
Technical Area (TA)-45 will be conducted this summer for OU
1079. The rest of the work will be conducted next fiscal year.
Our current schedule 18 to begin sampling on June 16, or
thereabouts, and complete 1t as quickly as possible. Due to the
sensitive nature of this site, the work will proceed at our own
risk, with or without Environmental Protection Agency (EPA)
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Mr. Edward Horst 2

This Work Plan contains Annex II: Quality Assurance Project Plan
(QAPJP) that requilres review and approval by the Region 6
Quality Assurance Office. We intend to maintain the QAPIJP as a
separate controlled document once it is signed and approved.
Since the work plans will not be formally controlled, Annex II
will contain a single page reference to the separate controlled
QAPJ1P companion document.

In addition, the TA-10 section of the OU 1079 Work Plan is
currently a pilot project for the data quality objectives
approach that was agreed to as a joint effort between EPA and
DOE. We will be completing that pilot study and may provide a
modified sampling plan for TA-10 based on the final results of
that process. That modified plan will be included as part of
the Technical Memorandum prepared and submitted for the results
of the TA-45 sampling effort.

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

Sincerely,

~

W»@w
/@tJerry L. Bellows

LESH: 255-040 Area Manager

Enclosure

cCc w/0 enclosure:

S. Slaten, ES&H, LAARO

D. Lucero, PMB, LAAO

G. Rael, FOB, LAAO

A. Tiedman, ADO, LANL, MS A120

J. Shipley, EE-AETO, LANL, MS F643
T. Gunderson, EM-DO, LANL, MS K491
R. Vocke, EM-13, LANL, MS M992

D. McInroy, EM-8, LANL, MS K490

S. Wagner, EM-13, LANL, MS M992
CRM-4, MS Al150
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TABLE E-1 SUMMARY OF PHASE | FIELD INVESTIGATION ACTIVITIES AT OU 1079.

Laboralory Analyses Implementation
TA SWMU# SWMU Aggregate / SWMU Description No. Samples | Chemical | Radiolog. HE Date(s)
TA-10 10-001(a-d)./| Firing Sites Aggregate:
Firing Sites 1-4/Sand Pile Detonation Area 115 X X X FY-94
R Subsurf. Disp. Aggregate (Known):
15 ~0%1¢l  10-002(a) | Disposal Pit 17 x x FY-94
10-002(b) ~| Disposal Pit 19 X X FY-94
10-003(a-0) ,| Liquid Waste Disposal Complex 92 X b FY-94
10-004(b) ./| Septic Tank 17 X X FY-94
10-007 . ~| Landfill 0 FY-94
Subsurf. Disp. Aggregate (Unknown):
/i-00&|  10-004(a) | Septic Tank 19 X x FY-94
10-005. Surface Disposal/Open Buming Area 19 X X X FY-94
TA-31 TA-31 Aggregate:
31-001 Septic Tank 4 X FY-93
: Septic Tank Line 6 x FY-93
" Septic Tank Outfall 8 X FY-93
TA-32 TA-32 Aggregate:
32-001 Incinerator 1 b FY-93
32-002(a-b) Septic Tank 5 X FY-93
* Septic Tank Line 6 b3 FY-93
" Septic Tank Outtfall 13 X FY-93
TA-45 Treatment Plant Aggregate:
1-002 Untreated Waste Outtall 23 X X FY.92
45.001 Waste Treatment Facility & Outtalls 64 X X FY-92/-93
45-003 Industrial Waste (Acid Waste) Lines 5 X X FY-92
Vehicle Decontamination Aggregate
45-002 Decontamination Facility 7 X X X FY-92
Sanltary Sewer Outtall Aggregate:
45-004 Sanitary Sewer Outfall 3 X X FY-92
TOTAL 443

30121510 0209 A1
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CERTIFICATION

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

/’I //

Document Titles:

Name: W Date 5[2 L/Z 2 2

en Tiedman
ssociate Director for O rations
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Executive Summary

EXECUTIVE SUMMARY

The Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Work Plan for Operable Unit (OU) 1079 is a requirement of the Hazardous and
Solid Waste Amendments (HSWA) Module VIII of Los Alamos National
Laboratory’s (the Laboratory’s) RCRA Facility Permit (EPA 1990, 0306). The
primary purpose of this work plan is to describe the site characterization activities
and verification sampling that will address potential contaminant releases from the
Solid Waste Management Units (SWMUs) comprising Operable Unit (OU) 1079.
This work plan is being submitted to EPA Region VI on behalf of the Department
of Energy (DOE) and the University of Califomia (UC) which manages the
Laboratory’s Environmental Restoration (ER) Program for the DOE.

OU 1079 is situated in the Los Alamos townsite and is primarily under ownership
of Los Alamos County with some private properties. The OU consists of four
former Technical Areas (TAs) 10, 31, 32, and 45. All TAs in the OU were
previously operated by the Laboratory, beginning operations as early as 1943 and
continuing throughout the mid-1950s and 1960s. TA-10, located in Bayo Canyon,
was used as a firing site to conduct experiments utilizing high explosives in
conjunction with research on nuclear weapons. TA-31, known as the East
Receiving Yard, was used for receipt and temporary storage of materials delivered
by Navajo Van Lines. TA-32 was used as the first Laboratory medical research
facility. TA-45, known as Waste Disposal (WD) Site, was located adjacent to Acid
Canyon and was the site of the first radioactive waste water treatment plant at the
Laboratory.

Most OU 1079 SWMUs have previously undergone decontamination and
decommissioning (D&D). Historical D&D activities focused on removal of
radioactive contamination to within DOE residual radioactivity guidelines in place
at the time of the D&D activities. Many of these SWMUs were reevaluated for
radiological hazards during DOE’'s Formerly Utilized Sites Remedial Action
Program (FUSRAP) in the late 1970s. Following the FUSRAP studies, many of
the SWMUs underwent additional remediation in the late 1970s and early 1980s
to comply with more stringent DOE radiological guidelines.

OU 1079 currently contains 36 SWMUSs, and three Areas of Concern (AOCs) as
defined and listed in the 1990 SWMU Report (LANL 1990, 0145). SWMU types
found in OU 1079 include firing sites, liquid waste disposal areas, solid waste
landfills, an incinerator, untreated and treated waste outfalls, industrial waste lines,
a vehicle decontamination facility, and a radioactive waste water treatment facility.
Potential wastes from operations conducted at OU 1079 may inciude hazardous,
explosive, and radioactive constituents. Two SWMUs and two AOCs within OU
1079 have been proposed for no further action based on archival data which
indicate that the sites pose no current or future threat to human heaith or the
environment.

The OU 1079 technical approach utilizes phased sampling to ensure that any
environmental impacts associated with past and present activities are investigated

RFI Work Plan for OU 1079 » E-1 May 1992



Executive Summary

in a manner that is both cost-effective and in compliance with the Laboratory’s
HSWA Module. The emphasis of this phased sampling approach is to determine
it hazardous and radioactive constituents are present, and if present, to
characterize the nature and extent of potential contamination. Data Quality
Objectives (DQOs) and conceptual exposure models were developed to design a
data collection program which will ensure that the right type, amount, and quality
of data are collected. The proposed OU 1079 field investigations will be
conducted such that data needs can be reevaluated after each phase to confirm
the site conceptual model sufficiently to perform a baseline risk assessment or
evaluate remedial alternatives.

The OU 1079 Phase | sampling strategy invoives OU-wide surface and subsurface
investigations that focus on determining the presence or absence of hazardous,
radioactive, or explosive contaminants at OU 1079. Health-based risk
assessments may be conducted for SWMUs for which sample results are above
a trigger level, or a Voluntary Corrective Action (VCA) may be performed. |If
conducted, the risk assessment will be used to determine the need for possible
remedial action through a VCA or through a Corrective Measures Study (CMS).
If the data obtained in the Phase | sampling are insufficient to support a baseline
risk assessment, the site will undergo additional sampling (Phase |1} to provide the
necessary data.

For purposes of implementing the sampling plans, the SWMUs are primarily
arranged in SWMU Aggregates, with specific investigations of individual SWMUs
included as necessary. All OU 1079 sampling plans were developed using the
DQO Process. A total of 443 soil samples, including quality assurance (QA)
samples, will be collected during implementation of the OU 1079 sampling plans.
Table E-1 provides a summary of Phase | sampling plans proposed for OU 1079,
including the total number of samples to be collected per SWMU or SWMU
Aggregate, required laboratory analyses for the collected samples, and
implementation dates for the field activities. Level I/ll on-site field screening of
samples will be conducted to assist in the selection of samples for laboratory
analysis. A mobile or fixed analytical laboratory facility will provide Level I1l/IV data
for use in baseline risk assessment.

In addition to sampling plans, the OU 1079 RFI work plan provides an overview
of operational history and descriptions of each SWMU, the technical approach to
the field investigations, and the development of the conceptual models. Five
ancillary plans are included as annexes to this work plan: Project Management
Plan (PMP); Quality Assurance Project Plan (QAPjP); Health and Safety Project
Plan (HSPjP); Records Management Project Plan (RMPjP); and Community
Relations Project Plan (CRPjP). Each of these annexes are tiered to ER Program
Plans contained in the Installation Work Plan (LANL 1991, 0553). The Installation
Work Plan is updated annually and submitted to EPA Region VL.

The baseline milestone schedule for the OU 1079 corrective action process is
provided in Figure E-1. Sampling plans for surfface SWMUs in TA-45 will be
implemented in 1992. Sampling plans for the subsurface SWMUs in TA-45 and
the SWMUS in TA-31, and TA-32 will be implemented in 1993. The surface and

May 1992 E-2 RFI Work Plan for OU 1079
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TABLE E-1 SUMMARY OF PHASE | FIELD INVESTIGATION ACTIVITIES AT OU 1079.

Laboratory Analyses Implementation
TA SWMU# SWMU Aggregate / SWMU Description No. Samples | Chemical | Radlolog. HE Date(s)
TA-10 10-001(a-d) Firing Sites Aggregate:
Firing Sites 1-4/Sand Pile Detonation Area 115 X X b3 FY-94
Subsurf. Disp. Aggregate (Known):
10-002(a) Disposal Pit 17 X X FY-94
10-002(b) Disposal Pit 19 x X FY-94
10-003(a-o0) Liquid Waste Disposal Complex 92 X X FY-94
10-004(b) Septic Tank 17 X X FY-94
10-007 Landfill 0 FY-94
Subsurf. Disp. Aggregate (Unknown):
10-004(a) Septic Tank 19 X b3 FY-94
10-005 Surface Disposal/Open Bumning Area 19 X X X FY-94
TA-31 TA-31 Aggregate:
31-001 Septic Tank 4 X FY-93
- Septic Tank Line 6 X FY-93
° Septic Tank Outfall 8 X FY-93
TA-32 TA-32 Aggregate:
32-001 Incinerator 1 X FY-93
32-002(a-b) Septic Tank 5 X FY-93
" Septic Tank Line 6 X FY 93
" Septic Tank Outfall 13 X FY-93
TA-45 Treatment Plant Aggregate:
1-002 Untreated Waste Outfall _ 23 X FY-92
45-001 Waste Treatment Facility & Outfalls 64 X FY-92/-93
45-003 Industrial Waste (Acid Waste) Lines 5 X FY-92
Vehicle Decontamination Aggregate .
45-002 Decontamination Facility 7 X X X . FY-92
‘ Sanitary Sewer Outfall Aggregate: .
45-004 Sanitary Sewer Outtall ) 3 b3 b3 FY-92
TOTAL 443

30121510 02 09 A1
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Executive Summary

subsurface SWMUs in TA-10 will be investigated in 1994. Cost estimates for OU
1079 baseline activities, including an estimate to completion, are provided in
Figure E-2. Estimated cost for RFI implementation and reporting is $15.6 million.
if required, the estimated cost for CMS implementation and reporting is $1.2
million. The total estimated cost for the corrective action process in OU 1079 is
approximately $20.3 million.

Public participation is required by regulation during the OU 1079 RFI/CMS
corrective action process. The Laboratory will provide various opponrtunities for
public participation including public information meetings held as needed or when
significant milestones are reached; solicitation of informal public review on the
Draft OU 1079 RFI Work Plan; distribution of meeting notices and updates to the
ER Program mailing list; preparation of informational fact sheets summarizing
completed and future activities; and public access to reports or other documents
generated during the implementation of this work plan in the ER Community
Reading Room located at 2101 Trinity Drive in Los Alamos.

RFI Work Plan for OU 1079 E-5 May 1992
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Task Scheduled Scheduled
Description Budget Stant Finish
Assessment - RFlI Work Plan 1,217,775 1 Oct 90 24 Sep 92
Assessment - RFI 13,251,932 30 Mar 92 24 Sep 97
Assessment - RFl Repornt 1,141,715 23 Feb 93 24 Sep 97
Assessment - CMS Plan 41,161 28 May 97 19 Jun 98
Assessment - CMS 913,130 22 Jun 98 6 Jun 00
Assessment CMS Repont 211,910 22 Jun 98 15 Sep 99
Assessment - ADS Management 1,488,370 1 Oct 90 30 Sep 99
Assessment - VCA 828,633 1 Oct 92 30 Sept 98
Repont Total 19,094,626

$ x 1,000
ESTIMATE TO COMPLETION $19,095
ESCALATION $209
PRIOR YEARS $1,048
TOTAL AT COMPLETION $20,352

Figure E-2. OU 1079 RFI/CMS schedule report and budget.

May 1992
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Chapter 1 Introduction

1.0 INTRODUCTION
1.1 Overview of Environmental Restoration Program

In March 1987, the Department of Energy (DOE) established an Environmental
Restoration (ER) Program to address environmental cleanup requirements at its
facilities nationwide. Los Alamos National Laboratory (the Laboratory) is operated
for the DOE by the University of California (UC) and is subject to the DOE's ER
Program.

The Laboratory’s Resource Conservation and Recovery Act (RCRA) Facility Permit
sets forth requirements that are implemented by the Laboratory’s ER Program.
In particular, the Hazardous and Solid Waste Amendments (HSWA) Module and
schedules of the permit issued by the Environmental Protection Agency (EPA) give
specific requirements affecting the conduct of the ER Program. The HSWA
Module became effective on May 23, 1990 (EPA 1990, 0306). In addition to
RCRA requirements, the ER Program is not inconsistent with the requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA).

1.1.1 Installation Work Plan

The HSWA Module requires the Laboratory to prepare an installation-wide work
plan to contain the programmatic elements of a RCRA Facility investigation (RFI)
work plan. This requirement was satisfied by a Laboratory-wide Installation Work
Plan (IWP) initially submitted to the EPA on November 19, 1990 and updated
annually (LANL 1991, 0553). It 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, provides installation-wide descriptions of current
conditions, identifies the Laboratory’s solid waste management units (SWMUs) and
their aggregation into a number of operable units (OUs), and presents the
Laboratory’s overall management and technical approach for meeting the
requirements of the HSWA Module. The IWP is the document to which OU work
plans are tiered. Relevant information presented in the IWP is not be repeated in
OU work plans.

1.1.2 Operable Unit 1079 RFI Work Plan

The HSWA module also requires the Laboratory to submit RFI work plans for a
specified percentage of listed SWMUs (Tables A and B) between May 1991 and
May 1994. Each work plan must address all necessary actions to verify and
determine the nature and extent of releases of hazardous waste or hazardous
waste constituents from the SWMUs. The OU 1079 Work Plan is one of 23 QU
work plans being prepared in response to that requirement.

Additional information regarding the ER Program, its implementation, and the

guidance under which the OU 1079 Work Plan was prepared is given in Chapter
3 of the IWP.

RFl Work Plan for OU 1079 1-1 May 1992
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1.2 Hazardous and Solid Waste Amendment Requirements
1.2.1 SWMUs Addressed in This Operable Unit

The HSWA Module Vil of the permit requires that all RFI work plans submitted to
EPA by May 1992 address 35% of the SWMUs listed in Table A and 55% of the
SWMUs listed in Table B. Tables A and B of the HSWA Module were developed
by EPA based on a SWMU Report prepared in 1988 by the Laboratory (IT
Corporation 1988, 0329). This OU 1079 Work Plan individually addresses 3% (22
of the 603 SWMUs) of the SWMUs listed in Table A and 4% (8 of the 182
SWMUs) of the SWMUs listed in Table B.

Subsequent research and investigative effort culminated in a revised SWMU
Report submitted to EPA in November 1990 (LANL 1990, 0145). As discussed in
greater detail in Subsection 3.4.2 of the IWP, no sites were eliminated in the
revisions leading to the new SWMU Repon, but some were combined or added.
The result for OU 1079 is a current list of 36 SWMUs and three areas of concern
(AOC). Two SWMUs and two AOCs have been recommended for no further
action. The Laboratory’s current SWMU list for OU 1079 is summarized in Table
1.2-1 and indicates the changes and additions since issuance of the HSWA
Module list in 1990.

1.2.2 Permit Modification

Section 3.5 of the IWP states that each OU work plan may propose a HSWA
Module Class Il permit modification to adjust the SWMUs listed in Table A of the
HSWA Module. Such adjustments may be necessary in order to remove those
SWMUs which need no further investigation and add SWMUs to the current
SWMU Report. The basis for such a permit modification for OU 1079 SWMUs is
provided here as Table 1.2-1 with the current list of identified SWMUs. At this
time, two SWMUs and two AOCs in OU 1079 have been identified as No Further
Action (NFA) sites.

Additional NFA sites may be proposed in the OU 1079 phase reports and RFI
repont. Upon EPA approval of these reports, the ER Program may file a petition
for no further action for the sites. The ER Program will file the installation-wide
petition requesting a permit modification in conjunction with the annual update of
the IWP.

1.2.3 Phase Reports and Work Plan Modification

Because the RFIl is scheduled to take approximately five years at OU 1079, the
Laboratory is prioritizing investigation activities for SWMUs. The Laboratory will
submit phase reports on these prioritized site characterization activities to update
the EPA on the RFI field work progress. These annual reports may also serve as
work plan modifications to appropriately revise field sampling plans to reflect initial
characterization resuits and Voluntary Corrective Actions (VCAs). During the

May 1992. 1-2 RFI Work Plan for OU 1079
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Original SWMU List Added SWMUs SWMUs Current SWMU List
in Tables A and B of or Area of Recommended for or Area of Current SWMU List
HSWA Module(1) Renumbered SWMUs(2) Concern (2) No Further Action Concern (2) (5) Descriptions
Technical Area 10
10-001 (a-d) 10-001 (a-d) Firing Sites
10-001 (e) 10-001 (e) Sand Plle Detonation Area
10-002 a-b; ‘ 10-002 (a-b) Disposal Pits
10-003 (a-c)(3) 10-003 (a-c) Liquid Disposal Pits
10-003 (d-f) 10-003 (d-f) Liquid Disposal Pits
10-003 (d-€)(3) 10-003 2?-h) 10-003 (g-h) .Manholes
10-003 (f)(3 10-003 (i) 10-003 g Industrial Waste (Acid Waste) Septic Tank
10-003 (j-1) . 10-003 (j-I Stainless Steel Tanks
10-003 (m) 10-003 (m Clay Drain Pipe
10-003 (n 10-003 (n Leach Field
10-003 (o 10-003 o; Decontamination Holes
10-004 (a-b) 10-004 (a-b) Septic Tanks
10-005 10-005 Surface Disposal
10-006(3) 10-006 Open Buming Area
10-007 10-007 Landfill
Technical Area 31
31-001 31-001 Septic Tank
C-31-001 C-31-001 Warehouses and Storage
Yard
Technical Area 32
32-001 32-001 Incinerator
32-002 (a-b) 32-002 (a-b) Septic Tanks
C-32-001 C-32-001 Laboratories and
Warehouses
Technical Area 45
45-001 45-001 Waste Treatment Facility and Outfalls
45-002 45-002 Decontamination Facility
45-003 45-003 Industrial Waste (Acid Waste) Lines
45-004 45-004 Sanitary Sewer Outfalls
1-002(3X4) 1-002 Untreated Waste Outfall
C-45-001 C-45-001 Treatment Facility Parking Lot

(1) From HSWA Module VIIl of LANL Hazardous Waste Permit No. NM0890010515, effective May 23, 1990. (EPA 1990, 0306)

(2) From LANL, November 1990, "Solid Waste Management Units Report”, Volumes I-IV, Los Alamos National
Laboratory Report No. LA-UR-90-3400 (LANL 1990, 0145); Areas of concern are listed in Appendix C.

(3) From Table B (Priority SWMUs) of HSWA Module Vill of LANL Hazardous Waste Permit No. NM0890010515,
effective May 23, 1990. (EPA 1990, 0306)

(4) Technical Area 1 untreated waste outfall into Acid Canyon will be included in Technical Area 45 field investigation.
(5) No voluntary corrective actions are identified at this time.
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course of the RFI/Corrective Measures Study (CMS) phases of work at OU 1079,
VCAs will be undertaken in three cases: when necessary to protect the health and
safety of the public or laboratory personnel, when waste site conditions are such
that a VCA is an appropriate response to stop further migration or dispersing of
contaminants into the environment, or when cost effective. Therefore, phase
reports are essentially Interim RF| reports and Interim RFI work plans. In
particular, these reports will describe Phase Il sampling investigations. The
schedule for these annual phase reports/work plan modifications is presented in
Annex |, the Project Management Plan, of this work plan.

1.3 Descriptlon of Operable Unit 1079 and Its Solld Waste Management Units

Operable Unit 1079 consists of SWMUs identified in the formerly utilized Technical
Areas (TAs) 10, 31, 32, and 45 (Figure 1.3-1). The properties that comprise the
former TAs are primarily under the ownership of Los Alamos County and some
private properties, and serve as County maintenance and storage areas, private
residences, and public recreation areas.

TA-10, located in Bayo Canyon (Figure 1.3-2), was used from 1943-1961 as a
firing site to conduct experiments using high explosives. The site consisted of
several firing pads, control buildings, battery buildings, a radiochemistry laboratory,
subsurface disposal systems, and other associated structures. Bayo Canyon is
currently undeveloped and is open to the public for recreational use.

TA-31, known as the East Receiving Yard (Figure 1.3-3), was used from 1945-
1954 for receipt and temporary storage of materials delivered by Navajo Van
Lines. The site consisted of warehouses, a receiving dock, a drum storage area,
and a septic tank system. No documented spills occurred at the site. The former
TA-31 is now occupied by the Eastern Area housing subdivision.

TA-32, used from 1944-1954, was the first Laboratory medical research facility
(Figure 1.3-4). The site consisted of laboratories, an office building, several
warehouses, an incinerator and several septic tank systems. No documented
spills occurred at the site. The former TA-32 site is south of Trinity Drive and is
used by the Los Alamos County Roads Division for storage and maintenance of
equipment and materials.

TA-45, used from 1951-1964, was the site of the first radioactive wastewater
treatment plant at the Laboratory (Figure 1.3-5). Radioactive industrial waste (acid
waste) from TA-1 operations was discharged into Acid Canyon untreated from
1943 until the treatment plant was built in 1951. The site consisted of the
treatment plant and associated industrial waste (acid waste) lines and outfails, a
vehicle decontamination facility, a sanitary sewer system, and a transformer
station. The area formerly occupied by TA-45 is north of the intersection of
Canyon Road and Central Avenue, and northeast of the Larry Walkup Aquatic
Center. The site is currently utilized by Los Alamos County for equipment storage.

May 1992 1-4 RFI Work Plan for OU 1079
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Figure 1.3-2. TA-10 Site Map and Associated SWMU Locations (modified from LANL 1990, 0145; AEC
1963, 06-0045; AEC 1963, 06-0044; AEC 1963, 06-0046; AEC 1963, 06-0047; AEC 1963,
06-0048; AEC 1963, 06-0049; AEC 1963, 06-0050; LASL 1961, 06-0056; LASL 1961,
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Figure 1.3-3. TA-31 Site Map and Associated SWMU Locations (modified from LANL 1930, 0145; AEC
1963, 06-0016; AEC 1963, 06-0030; Los Alamos County 1986, 06-0061; LASL 1950,
06-0054).
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Figure 1.3-5. TA-45 Site Map and Associated SWMU Locations (modified from LANL 1990, 0145; AEC
1963, 06-0036; Los Alamos County 1986, 06-0059; Los Alamos County 1986, 06-0060;
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1.4 Organization of This Work Plan

This RFI work plan is prepared pursuant to both the HSWA Module (EPA 1990,
0306) and the IWP (LANL 1991, 0553). The HSWA Module sets out the general
scope of the work plan for the RFI, establishes the expected correspondence
between the RFI tasks identified in EPA guidance documents (EPA 1989, 0088)
and the equivalent ER Program tasks, and specifies the requirements to be fulfilled
by the {WP and the contents expected in OU work plans such as this document.

These expectations are summarized in Table 1.4-1, extracted from page 32 of the
HSWA Module (EPA 1990, 0306). In addition to the expectations defined in the
HSWA Module, the IWP presents a proposed outline for OU work plans such as
this document. The organization of this OU 1079 Work Plan with regard to these
expectations is described in the following sections and compared to the HSWA
Module Requirements and IWP proposed outline in Table 1.4-2 (LANL 1991,
05583).

1.4.1 Correspondence with RFI Scope from the HSWA Module

EPA defines five general tasks within the RCRA facility investigation process (EPA
1989, 0088; EPA 1990, 0306). Each of these tasks is discussed separately below,
and the corresponding sections of this document are identified.

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

Chapter 3 provides a description of each of the SWMUs in the operable unit and
includes the following discussions: site location and physical description; historical
overview and description of waste management activities; and the nature and
extent of contamination of each SWMU, focusing on potential contamination to the
environment, migration pathways, and potential public health and environmental
impacts. '

Also included is information on the environmental setting of the OU including
topography, meteorology, geology, hydrology, biology, and cultural resources.

The Environmental Restoration work at the Laboratory is performed in compliance
with a RCRA Facility Permit. However, this work is also performed in accordance
with applicable sections of CERCLA, as required by DOE Order 5400.4. CERCLA
Section 120 extends natural resource damage liability to federal facilities, which
includes the Laboratory (DOE 1989, 0078). The first part of the natural resource
damage assessment is a preassessment screen that is governed by regulations
in Code of Regulations Title 43 (43 CFR) Part Il. The preassessment screen will
be used to determine whether a full natural resource damage assessment is
appropriate. The preassessment screen will be integrated with the CERCLA
ecological assessment process for this operable unit. A general description of the
preassessment screen and the ecological assessment will be written for inclusion
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TABLE 1.4-1
RFI GUIDANCE FROM THE LABORATORY'S RCRA PART B PERMIT

Scope of the RFI ER Program Equivalent

The RCRA Facility Investigation consists of five tasks: LANL Installation RI/FS Work Plan LANL Task/Site RI/FS

Task I: Description of Current Conditions I. LANL Installation RI/FS Work Plan I. Quality Assurance Project Plan
A. Facility Background A. Installation Background A. Task/Site Background
B. Nature and Extent of Contamination B. Tabular Summary of Contamination by Site B. Nature and Extent of

Task li: RFI Work Plan Il. LANL Installation RI/FS Work Plan

A. Data Collection Quality Assurance Plan A. General Standard Operating Procedures for
B. Data Management Plan Sampling, Analysis, and Quality Assurance
C. Health & Satfety Plan B. Technical Data Management Program
D. Community Relations Plan C. Health and Satety Program
E. Project Management Plan D. Community Relations Program
E. Project Management Plan
Task Ill: Facility investigation .
A. Environmental Setting
B. Source Characterization
C. Contamination Characterization
D. Potential Receptor Identification
Task IV: Investigative Analysis V.
A. Data Analysis
B. Protection Standard
Task V: Reports V. Reports
A. Preliminary and Work Plan A. LANL Instaliation RI/FS Work Plan
B. Progress B. Annual Update of LANL Instaliation RI/FS
C. Draft and Final Work Plan

C. Draft and Final

Contamination

li. LANL Task/Site RI/FS Documents

A.

m 00

Quality Assurance Project Plan
and Field Sampling Plan
Records Management Project
Plan

Health and Safety Project Plan
Community Relations Project
Plan

Project Management Plan

Ill. Task/Site Investigation

A

B.
C.
D

Environmental Setting
Source Characterization
Contamination
Characterization
Potential Receptor
identification

IV. LANL Task/Site Investigative
Analysis
A. Data Analysis

Protection Standards

V. LANL Task/Site Reports

A

C.

Quality Assurance Project
Plan, Field Sampling Plan,
Records Management Project
Plan, Health and Satety
Project Plan, Community
Relations Project Plan

LANL Task/Site RI/FS
Documents and LANL Monthly
Management Status Report
Dratt and Final

| 421dpy )
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TABLE 1.4-2

CROSS-REFERENCE OF HSWA MODULE Vill RFI WORK PLAN

REQUIREMENTS AND THE OU 1079 WORK PLAN

HSWA MODULE Vill INSTALLATION Ou 1079
RFI WORK PLAN WORK PLAN WORK PLAN
REQUIREMENTS OUTLINE OUTLINE
Task |. Description of Current Conditions
’ A.  Facility Background Section 2.1 Chapter 3
B. Nature and Extent of Contamination Sections 2.2, 2.3 Chapter 3
Task II. RFI Work Plan
A Data Collection Quality Assurance Plan Chapter 6 Annex il (Quality Assurance Project Plan)
B Data Management Plan Chapter 8 Annex 1V (Records Management Project Plan)
Cc Health & Safety Plan Chapter 7 Annex lil (Health and Satety Project Plan)
D. Community Relations Plan Chapter 9 Annex V (Community Relations Project Plan)
E. Project Management Plan Chapter 5 Annex | (Project Management Plan)
Task lll. Fadcility Investigation
A. Environmental Setting Section 2.3 Chapters 5 through 8*
B. Source Characterization Section 3.1 Chapters 5 through 8
C. Contamination Characterization Section 2.3 Chapters 5 through 8
D. Potential Receptor identification Sections 2.3, 3.1 Chapters 5 through 8

* Chapters 5 through 8 of the OU 1073 Work Plan contain SWMU-specific Data Quality Objectives and Sampling and Analysis Plans; thus, Task lll A. - D.
of the HSWA Module VIl requirements are addressed individually in these chapters.
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Chapter 1 Introduction

in the IWP. Any modifications of the general procedure that might be necessary
for this operabie unit will be described in future reports of progress pertaining to
this operable unit facility investigation. This is consistent with the Guidance for
Natural Resource Trusteeship and Ecological Evaluation for Environmental
Restoration at DOE Facilities, 1991 (DOE 1991, 0560).

RFI Task Il, RFl Work Plan. This task requires plans for project management,
data collection quality assurance, data management, health and safety, and
community relations. These plans are presented as Annexes | through V of this
document (i.e., the Project Management Plan, the Quality Assurance Project Plan,
the Health and Safety Project Plan, the Records Management Project Plan, and
the Community Relations Project Plan).

RFI Task lll, Facllity Investigation. This task sets out requirements for further
characterization of the environmental setting, source, contamination, and potential
receptors. This work plan describes these efforts as follows:

. Environmental setting - individual TA sampling plans (Chapters 5
through 8). Existing information is presented in Chapter 3.

«  Source characterization - individual TA sampling plans (Chapters 5
through 8). Existing information is presented in Chapter 3.

«  Contaminant characterization - individual TA sampling plans (Chapters
5 through 8). Existing information is presented in Chapter 3.

. Potential receptor identification - migration pathways are assessed in
individual TA sampling plans (Chapters 5 through 8). Existing
information is presented in Chapter 3.

RFI Task IV, Investigative Analysis. This task contains subsets of data analysis
and protection standards.

This task specifies that the permittee must identify all relevant and applicable
standards for the protection of human health and the environment. Discussion of
applicable, relevant, and appropriate requirements (ARARs) will not be included
in individual OU work plans at this time. Module Vil of the HSWA Permit
establishes Corrective Action Requirements (CARs). Task VI, Identification and
Development of the Corrective Action Alternative or Alternatives, specifies that,
based on the results of the RFI, the Permittee must identify, screen, and develop
the alternatives for removal, containment, treatment, and/or remediation of
contamination based on objectives established for corrective action. Cleanup
requirements can be divided into three categories: (1) contaminant-specific
requirements that address specific contaminants, (2) location-specific requirements
based on a specific site setting, and (3) action-specific requirements associated
with specific response actions. In the absence of more information about type and
concentration of contaminants at the SWMUs being investigated, the identification
of potential CARs at this time would be premature. The full tabulation of potential
location-specific, contaminant-specific and action-specific requirements will be
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provided in future technical reports as adequate SWMU information is obtained
through the RFI process.

RFI Task V, Reports. This task calls for preliminary, work plan, progress, draft,
and final reponts.

Work plans are provided on an installation-wide basis (the IWP), and for specific
ER Program activities. This document is the RFl work plan for OU 1079. It
contains the Field Sampling Plans, Project Management Plan, Quality Assurance
Project Plan, Records Management Project Plan, Health and Safety Project Plan,
and Community Relations Project Plan.

Monthly technical progress reports for the entire ER Program will be submitted as
described in the IWP, as will draft and final RFI Reports.

1.4.2 Correspondence with RFI Outline Proposed In IWP

A proposed outline for an OU RFI work plan is presented in Table 3.2 of the IWP
(LANL 1991, 0553). This work plan has not adhered explicitly to that outline but
incorporates all elements of that outline. Although the HSWA Module requires that
the IWP present an OU RFI outline for approval by the Administrative Authority,
the IWP reserved the option to modify the outline as necessary for individual
activities (IWP Section 3.5.1). This work plan exercises that option, consolidating
common elements and eliminating excessive repetition. A cross-reference of the
OU 1079 Work Plan outline and the IWP outline is presented in Table 1.4-2.
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- Chapter 2  Technical Approach

2.0 Technical Approach

The goal of this RFl is to determine if there is a source of contamination at each
of the sites comprising OU 1079 and, if there is contamination, to characterize it
in the detail necessary to determine what corrective measures or remedial actions,
if any, need to be taken. The characterization and remediation of hazardous
waste sites, more than most engineering activities, are dominated by uncertainty.
These projects must deal not only with variations in the complex, heterogeneous
subsurface environment that play a large role in geotechnical engineering, but also
with uncertainties about source waste characteristics, chemical fate and transport
of contaminants, exposure risks, health effects, and the effectiveness of available
remedial alternatives.

Appendices H, |, and J in the Installation Work Plan (IWP) (LANL 1991, 0553)
describe in detail the approaches and tools used to deal with these uncertainties.
These include

« the observational approach, which in the RFl process provides
guidelines for determining the level of detail appropriate for site
characterization prior to engineering a corrective measure;

« the DQO process, a formal procedure for ensuring that proposed data
collection activities are carefully developed from, and tied back to,
decision criteria and strategies; and

. phasing of the proposed investigations, so that data needs can be
reevaluated after each phase, as required to develop the site conceptual
model sufficiently for baseline risk assessment or corrective measures.

Sections 2.1 and 2.2 summarize the Appendices H, |, and J discussions of these
approaches and outline their specific application to OU 1079. Section 2.3
describes the process for developing conceptual exposure models; Section 2.4
discusses required analytical levels; and Section 2.5 describes "action” or "trigger”
levels as used in this work plan. Section 2.6 describes the installation-wide
investigations that will provide data for the ecological risk assessments and
evaluation of naturally-occurring background concentrations of contaminants of
concern.

2.1 The Observational Approach

Attempting to reduce all uncertainties about a hazardous waste site to completely
manageable levels during the RFI would lead to a lengthy characterization phase
and unwarranted delays in initiating corrective actions. On the other hand, it is
both expensive and impractical to design corrective measures for the "worst case.”
A practical alternative to these unacceptable extremes is provided by the
"observational method.” Developed in the field of geotechnical engineering, the
observational method distributes the problem of dealing with uncertainty among
the traditional study, design, and build phases of an engineering project. The key
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ideas, as applied to hazardous waste site remediation, are discussed by Brown et
al. (1989, 0503). Using this approach, the goals of the three phases of the RCRA
process are

» in the RFI, to establish the most probable site conditions with sufficient
precision that the remaining uncertainties can be handied by contingency
plans in the design;

» during the Corrective Measures Study (CMS), to base the design of
remedial alternatives on those most probable conditions, but also to
specify modifications that can be made should deviations materialize,
and to plan an observational program to detect such deviations; and

e during Corrective Measures Implementation (CMI), to carry out the
observational program with timely analysis of results, and to adopt
design modifications if required.

The principal benefit of this approach during the RFI is a relatively precise
definition of "how much is enough":

"The key to knowing when to stop the iterative process of investigation
and model developmentitesting, is finding that the remaining
uncenrtainties can be handled as reasonable deviations [during design
and implementation of a corrective measure]. If any of the residual
uncertainties produce unreasonable deviations ('deal killers'), additional
investigation is required." (Brown et al. 1989, p. 494, 0503)

In application, these ideas require us to identify possible remedial alternatives
early in the RFI/CMS process, together with criteria and investigation strategies for
arriving at the appropriate selection among them. Thus, the goal of the RF! is not
a "full" site characterization; rather, it is site characterization to the extent
necessary to evaluate a relatively small number of remedial alternatives, which
may be a much smaller problem. The decision analysis approach, which provides
for efficient identification and evaluation of corrective measures alternatives is
described in Appendix | of the IWP (LANL 1991, 0553). This appendix describes
how decision analysis will be used in the ER Program. Because the decision
analysis process is being developed concurrently with this work plan, the process
will be applied to this operable unit during the first year of field work, reflecting the
decision-making framework described in the IWP. Future documents describing
work at the operable unit will also reflect this approach.

2.2 The Data Quality Objectives Process and Phased Sampling

Data needs addressed during the RFI span the entire range of remedial action
evaluation issues including health and safety, environmental, socioeconomic,
managerial, and costs/resource. The derivation of these evaluation issues is
discussed in Appendix I, Decision Analysis, of the IWP (LANL 1991, 0553). Only
some of these data needs will be met by field investigations, specifically by
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sampling physical media at the SWMU and/or along pathways, or by surveying
human or other biological popuiations. For investigations of this type, the Data
Quality Objectives (DQO) process (Neptune 1990, 0511) provides a structured
procedure for designing efficient sampling plans. In this work plan, the steps of
the DQO process are embedded in Chapters 3 through 8 and summarized in
Figure 2.2-1.

Chapter 3 reviews the available information about the sites: TA-10 Firing Sites
SWMU Aggregate (Subsection 3.1.3); TA-10 Subsurface Disposal SWMU
Aggregate (Subsection 3.1.4); TA-31 (Section 3.2); TA-32 (Section 3.3); and TA-45
(Section 3.4). Chapter 3 also formulates the initial conceptual model underlying
the proposed investigations. This description comprises the first step of the DQO
process, the "statement of the problem." If the review of the archival information
indicates that there is no reason to suspect that a SWMU presents any potential
risk to human health or the environment, then the SWMU is recommended for no
further action. Chapter 4 describes those SWMUs recommended for no further
action.

Chapters 5-8 present the sampling and analysis plans for each SWMU Aggregate.
In these chapters, the findings of Chapter 3 are summarized in the subsection
titled "Problem Statement." DQO step 2 and the remaining steps of the DQO
process (Figure 2.2-1) are also described. The subsection titled "Decision
Process,” DQO step 2, identifies the decisions addressing the problem and
presents the decision process. Figure 2.2-2 is a generic DQO decision process
flow diagram.

The subsection titled "Date Needs" is DQO step 3 and identifies "inputs affecting
the decisions.” It is seldom possible to identify all the data needed to complete an
investigation at the outset of the RF| process. This problem is recognized in the
proposed RCRA Subpart S regulations, which recommend that investigations be
"conducted in a step-wise fashion, with early screens to determine whether further
investigation is necessary” (EPA 1990, 0432).

In this work plan, "conducted in a step-wise fashion" means implemented with
phased sampling, as illustrated in Figure 2.2-2. Phase | samples are collected and
analyzed, and the results are used to guide Voluntary Corrective Actions (VCAs)
baseline risk assessments, or to evaluate remedial altematives. If data are not
sufficient to support these efforts, additional sampling (Phase Il) is performed.
Thus, phased sampling is a temporal concept. The initial Phase | investigation of
each site, for which detailed sampling plans are provided in this work plan,
addresses the most obvious gaps in the existing information about that site. In
some cases, these investigations are designed to determine whether any source
of contamination is present at the site. These investigations attempt to provide
sufficient data to document the absence of a source, where appropriate, but
additional Phase Il investigations may be required if contamination is present. In
this RFI work plan, many Phase | investigations consist of reconnaissance
sampling. The DQO process has been used to design these reconnaissance
sampling plans for TA-31 (Chapter 6), TA-32 (Chapter 7), and TA-45 (Chapter 8).
The previously published DQO papers have not applied the DQO process to
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PROBLEM STATEMENT (DQO STEP 1)

Collect Archival Data and Formulate
Conceptual Mode!

DECISION PROCESS (DQO STEP 2)

Identify Specific Questions to be Investigated
and Formulate Hypotheses to be Tested

DATA NEEDS (DQO STEP 3)

Identify Inputs Affecting Decision
(Types of Measurements to be Made)

DECISION LOGIC - DOMAIN (DQO STEP 4)

Explicit Statement of Population to be
Sampled and Time Frame for Decisions

DECISION LOGIC STATEMENT (DQO STEP 5) |

Critena by Which Data will be Evaluated
(e.g., Mean Concentration will be
Compared to an Action Level)

DESIGN CRITERIA (DQO STEP 6)

Criteria for Numbers and Locations of Samples
(e.g., Discomfort Curves; VMAX)

SAMPLING PLAN (DQO STEP 7)

Data Collection Design, Phased Design
Including Judgemental and Statistical
Sampling Plans

301215.10.02.02 A35

Figure 2.2-1. DQO logic flow diagram.
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Figure 2.2-2. Generic DQO decision process flow
sampling design.
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recannaissance sampling, but have used reconnaissance sampling to acquire
information necessary for a statistically-based sampling plan. It should also be
noted that the DQO process will be used to design Phase |l investigations, and
these designs will be presented in the appropriate phase reports (see Annex | of
this work plan).

Other Phase | investigations in this work plan assume a source is present or
probable, either on the basis of existing data or professional judgment. These
investigations are designed to define or bound the extent of contamination, and
provide sufficient data for a Voluntary Corrective Action (VCA) or a baseline risk
assessment if the contamination exceeds a trigger level and is greater than
background concentrations. These Phase | investigations may lead to Phase Il
investigations if a VCA is not performed or the data cannot support a baseline risk
assessment. The Phase | investigations for the TA-10 Firing Sites SWMU
Aggregate (Section 5.1) and the TA-10 Subsurface Disposal SWMU Aggregate
(Section 5.2) are examples of this type of investigation.

The "domain of the decision," DQO step 4, is included in the "Decision Logic"
subsections. This step provides an explicit statement of the populations to be
sampled. At TA-31, TA-32, the TA-10 Subsurface Disposal SWMU Aggregate,
and TA-45 SWMU Aggregates, investigations are based on sampling those areas
most likely to be contaminated, based on existing information and expert judgment.
Thus, in the terminology of the DQO process, the "domain” of this decision
consists of the most probable contaminated subpopulations at or near the SWMU
or SWMU Aggregate. This sampling of the most probable contaminated
subpopulations is what is meant by judgmental sampling in this work plan. The
underlying assumption is that results from these samples will provide upper
bounds for contaminant levels. '

The "logic statement,” DQO step 5, also included in the "Decision Logic"
subsection, is a brief statement of the criteria by which these data will be
evaluated or how they will be used (e.g., sample mean will be compared to a
trigger level based on acceptable risk, and the maximum of the sample will be
compared to a trigger level).

The subsections titied "Design Criteria” provide the guidelines for determining the
numbers and locations of samples. In previously published DQO applications,
"constraints on uncertainty” or "discomfort curves" have been used as the only
design criteria (DQO step 6). In this work plan, discomfort curves are used to
determine the grid spacing and thus the number of samples for the TA-10 Firing
Sites Aggregate surface sampling. However, for the TA-10 sediment sampling and
the TA-31 and TA-32 investigations, which are reconnaissance sampling, the
design criterion is expert judgment as to the areas with the highest probability of
finding contamination if it exists. The assumption is that this judgmental sampling
will bound the level of the contamination and provide data for Phase Il
investigations, when necessary. The design criteria for the TA-10 Subsurface
Disposal SWMU Aggregate and the TA-45 SWMU Aggregates combine expert
judgment, existing data, and field screening results. Again, following the
philosophy of the observational approach, the goal is to gather information to
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bound the problem so that uncertainties can be assessed and decisions made as
to the next phase of the investigation. The TA-10 Subsurface Disposal SWMU
Aggregate sampling design introduces the concept of a feasible maximum volume
(VMAX) to remediate through a removal action (see Subsection 5.1.2). This
maximum volume is used to guide the placement of characterization boreholes
and to provide guidance for choosing between characterization efforts and
corrective measures evaluation. Developing criteria to determine when to stop the
iterative process of investigation and when to begin corrective measures studies
is the crux of the observational approach. The parameter VMAX is an attempt to
develop such a criterion and does not impose removal as the remediation
alternative.

Finally, Sections 5.1 (TA-10 Firing Sites SWMU Aggregate), 5.2 (TA-10
Subsurface Disposal SWMU Aggregate), 6.2 (TA-31), 7.2 (TA-32), and 8.2 (TA-45)
describe the proposed data collection activities. These sections implement the
step 7 of the DQO process, the "design for obtaining data.” These sections also
describe the preliminary surveys needed to define appropriate subpopulations for
sampling and levels of analytical precision to be obtained. Only Section 5.1
(TA-10 Firing Sites SWMU Aggregate) has a statistically-based sampling plan. All
other sampling plans are based on exper judgement and existing radiological
data, and are designed to bound either the extent of contamination (TA-10
Subsurface Disposal SWMU Aggregate), or the level of contamination, and to
provide data for Phase |l investigations, if necessary (TA-31, TA-32, and TA-45).

2.3 Conceptual Exposure Models

Integral to the DQO process is the development of a conceptual exposure model.
Each conceptual exposure model describes the potential sources of contamination,
potential migration pathways for contaminants released from the source, and
subsequent human and biota exposure pathways. The conceptual models then
serve as the basis for the proposed field investigations.

Figure 2.3-1 presents an example conceptual exposure model for potential
contaminant releases from a subsurface liquid waste disposal system at TA-10,
and subsequent exposure to various potential receptors. The conceptual exposure
models presented in this work plan (Chapter 3) are not meant to contain every
possible release mechanism, migration pathway, or potential receptor. Rather,
they are designed to illustrate only those considered to be the most relevant, on
the basis of current site and regional understanding. The conceptual models
include the dominant scenarios for risk assessment. Thus, if acceptable risk levels
can be demonstrated for these scenarios, then acceptable levels will be met for
all scenarios. A brief description of each column presented in the example
conceptual model is provided below.

Primary Source SWMU: e.g., liquid waste disposal
system.

RFIl Work Plan for OU 1079 2-7 May 1992
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Primary Release Mechanism Release of contaminants from the SWMU
) ~into the environment: e.g., releases from
the subsurface disposal system to a

leach field.

Secondary Source Environmental medium potentially
contaminated by the primary release:
e.g., soil surrounding a subsurface
disposal system.

Secondary Release Mechanism Potential mode for release of
contamination from the secondary
source: e.g., leaching of contaminants
from soil sumounding a subsurface
disposal system.

Migration Pathway Environmental pathway by which
contaminants may move from primary or
secondary. sources to receptors: e.g.,
leached contaminants may move through
the vadose zone.

Potential Contact Medium Environmental medium that a potential
receptor may contact: e.g., soil beneath
the subsurface disposal system that may
be exposed during excavation.

Exposure Pathways/Receptors Human and other receptors that may
come in contact with a contaminated
environmental medium: e.g., site
workers having direct dermal contact with
contaminated soil during excavation
activities.

Relative Significance The anticipated importance of the
identified exposure pathway relative to
other exposure pathways in the operable
unit: e.g., the potential significance of
exposure to contaminated soil at the
subsurface disposal system may be
lower than at another SWMU where the
soil is exposed at the service or more
likely to be disturbed.

The biologic uptake/ingestion pathway and vadose zone unsaturated flow pathway
have been omitted from the OU 1079 conceptual models. Additionally, while
contained in the conceptual models, characterization of the air transport pathway
has not been addressed in the Phase | investigations contained in this work plan.
Since the objective of most of the OU 1079 Phase | investigations is to determine
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if a contaminant source is actually present, release mechanisms from the potential
sources will not be characterized at this time. If contaminant sources are identified
at locations and depths from which air transport or bioclogic uptake/ingestion may
occur, the conceptual model will be modified prior to design of the Phase Il
sampling plans.

In Los Alamos, worst-case infiltration scenarios range from zero to 5.61 in. (high
antecedent moisture content) (Souder and Mello 1985, 06-0043). However, the
conclusion that average annual infiltration is essentially zero has been observed
by field experimentation at TA-54 (International Technology Corporation 1987,
0327). Therefore, vadose zone unsaturated flow as a contaminant pathway will
not be considered during the Phase | investigations. Hf data collected during these
investigations, particularly in the subsurface site investigations, indicate post-
disposal migration of contaminants through unsaturated flow or fracture flow, the
conceptual model will be modified prior to design of the Phase Il sampling plans.
The conceptual exposure models for each SWMU or SWMU Aggregate are
presented in Chapter 3.

2.4 Analytical Levels

The analytical level required in field data depends in part on the proposed uses
of the results. Appropriate analytical levels for various data uses are outlined in
the EPA guidelines for the DQO process (EPA 1987, 0086). Table 2.4-1
summarizes these recommendations. Data collection at Levels | through 1V is
included in the Phase | sampling plans in Chapters 5 through 8.

Data collection in a field survey mode produces Level | or Level Il data. Specific
activities inciude land surveys and area-wide surveys for gross radiation. Results
range from qualitative to semi-quantitative. The purpose of these preliminary data
is to provide information to guide sample selection for higher quality data. Health
and safety concerns are also addressed in part by field surveys. Field surveys
can also include non-analytical activities such as geophysical surveys to locate
features of interest. ’

Field screening data are also generally Level | or Level ||, and are used to provide
initial estimates of contamination in various media. Specific activities include
sample screening by hand-held instruments such as an organic vapor analyzer
(PID or FID) or a radiation detector. Results can be semi-quantitative and can
provide indications of gross sample contamination or can aid in the selection of
samples for subsequent laboratory analysis. Direct-reading devices can be used
to guide the interactive approach during drilling activities for determining vertical
or lateral extent of contamination. Health and safety concerns are also addressed
in part by field screening technigues, for example, monitoring ambient air quality
during investigative activities.

" Field laboratory data are generally of Level lll caliber. In the field sampling plans

for OU 1079, field laboratories may provide rapid results and may be used along
with real-time Level i field screening data to guide the interactive approach to
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TABLE 2.4-1 SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES (EPA 1987, 0086)
Data Uses Anfalmfal Type of Analysis Limitations Data Quality
* Site Characterization ¢ Field Screening for Organic Vapor e Instruments Respond to ¢ |f Instruments Calibrated and -
« Monitoring During Level | and Radiological Detection Using Naturally Occurring Data Interpreted Correctly,
implementation Portable Instruments Compounds Can Provide Indication of
¢ Field Test Kits Contamination
e Site Characterization e Vanety of Organics by GC; e Tentative Identification ¢ Dependent on QA/QC Steps
* Evaluation of Altematives Level Il Inorganics by AA, XRF Analyte-Specific Employed
* Engineering Design e Techniques/Instruments Limited | e Data Typically Reported in
* Monitoring During Mostly to Volatiles, Metals, Concentration Ranges
Implementation Some Radionuciides « Detection Limits Vary from
Low PPM to Low PPB
* Risk Assessment * Organics/Inorganics Using EPA ¢ Specific Identification; o Similar Detection Limits
* Site Characterization Procedures Other Than CLP Tentative |dentification to CLP
* Evaluation of Alternatives Level Il Can be Analyte-Specific in Some Cases « Less Rigorous QA/QC
* Engineering Design * RCRA Characteristic Tests ® Can Provide Data of Same
e Monitoring During * Radiological Constituents Quality as Level IV
Implementation
* Risk Assessment * TCL/TAL Organics/Inorganics « Tentative Identification of e Goal is Data of Known
e Evaluation of Alternatives Level IV by GC/MS, AA, ICP Non-TCL Parameters Quality
* Engineering Design « Some Time May be Required * Rigorous QA/QC
for Validation of Packages « Low PPB Detection Limit
* Risk Assessment Level ¢ Non-conventional Parameters * May Require Method * Quality is Method Specific
« Appendix 8 Parameters Development/Modification
* Mechanism to Obtain Services ¢ Method-Specific Detection
Requires Special Lead Time Limits
GS = Gas Chromatography CLP = Contract Laboratory Program 301215.10.02.02 A37

AA = Atomic Absorption
XRF = X-ray Fluorescence

TCL = Target Compound List
TAL = Target Analyte List
ICP = Inductively Coupled Plasma
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determine the vertical and lateral extent of contamination. Specific compounds or
measurements to be analyzed in field laboratories may include radiological counts
and volatile organic compounds. Results can be quantitative with detection limits
approaching those of Level IV data.

Data from fixed-base analytical laboratories comprise Level IV data, for uses
where accuracy, precision, and defensibility are of prime concern. These data
may be used for site characterization, baseline risk assessment, and the
evaluation and engineering of remedial alternatives. Detection limits are expected
to be consistent with EPA standard methods.

As mentioned earlier, several of the sites in OU 1079 are being addressed initially
through reconnaissance sampling to determine whether a source of contamination
presents a current health risk. This determination will be based on analytical
laboratory measurements. In the case of naturally-occurring or widely-distributed
contaminants, the determination will require comparing sample data with trigger
levels, regional background levels, or background levels in other geographic areas
it they are higher than trigger levels. These comparisons will require that the
analytical methods used must have detection levels below action or background
concentrations. Changes in regional background concentrations for radioactive
elements and metals are being determined by the Los Alamos Environmental
Restoration (ER) Program's framework studies.

In addition, because many of these sites may be recommended for no further
action, it is important to obtain the highest quality data. Therefore, analytical data
of documented quality (Analytical Level 1V) will be required for at least some
reconnaissance samples, and data on a subset of the Target Analyte List and
radionuclides will be obtained on the requisite number of samples from each site.
To perform the baseline risk assessments, data at Analytical Level Ill or higher will
be required.

2.5 Trigger Leveis

An important component of the DQO process is the formulation of the hypotheses
that will be tested using the data acquired during the RFI (DQO, step 2). Some
of these hypotheses are in the "if-then” format. For example, "if a contaminant
concentration is less than a trigger level (health-risk-based level), then no further
action is required. Additionally, if a contaminant concentration exceeds a trigger
level but is less than a naturally-occumring background concentration then no
further action is required. If it is higher than a trigger level and the background
concentration, then a baseline risk assessment or Voluntary Corrective Action
(VCA) may be performed.” The nonradionuclide trigger levels are the "action”
levels as defined in the proposed RCRA Subpart S regulations (EPA 1990, 0432)
or modified values as currently defined in the IRIS database. Radionuclide trigger
levels were not required for the design of Phase | sampling plans developed in this
work plan. However, they will be required for the analysis of the data obtained
from the Phase | sampling. The ER Program is currently developing baseline risk
assessment scenarios and criteria that will be presented in the 1992 IWP. This
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approach will be developed in time for data analysis. The radiological trigger
levels for this work plan will be consistent with DOE Order 5400.5, Chapter IV, and
will be based on a conservative residential use scenario (such as direct soil
ingestion and/or inhalation) when appropriate (i.e., SWMU located on mesa top).
The motivation for using trigger levels is to quickly eliminate non-problems so that
resources can be focused effectively. ER program policy is that decision points
will be based on health-risk-based trigger levels, not background levels, unless
background levels are above trigger levels. Background levels are not used as
"trigger” levels, but will demonstrate when constituents in the soil or tutf are
derived from natural sources rather than from SWMU activities. Background levels
are needed to study contaminant migration because they will be used to determine
the extent of contaminant migration from a known SWMU source and differentiate
the SWMU contribution from the naturally-occurring distribution of contaminants.

2.6 Installation-Wide Data Collection

In addition to the proposed sampling plans described in this work plan, there are
several installation-wide characterization programs that are either currently
underway or planned for the future. The ER Program is currently conducting a
study to determine the background concentration ranges for Target Analyte List
metals and radionuclides in soils and the Bandelier Tuff. The study will also
collect data on some physical and chemical parameters that control mobilities of
the constituents. Initial resuits of the study will be presented in the 1992 IWP, and
will be available for use in time for data analysis.

A biological survey of each operable unit at the Laboratory is also ongoing. This
survey is one of the first steps in evaluating the potential adverse impacts to the
environment associated with current or past laboratory activities (see Chapter 1).
This survey will augment the findings of the OU 1079 National Environmental
Policy Act (NEPA) survey. The ER program has adopted the policy that a
meaningful environmental evaluation must be based on a Laboratory-wide
approach rather than on individual OUs, and final evaluation is deferred pending
completion of all surveys.

Information regarding rates of erosion for transport modeling in baseline risk
assessments and background concentrations of radionuclides with worldwide
distribution due to faliout from atmospheric nuclear testing will also be developed
as part of the installation-wide investigations. The results of these programmatic
studies will provide critical information for analyzing data collected for OU 1079,
including assessing the risks and carrying out the CMS for these sites.
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Chapter 3 SWMU Descriptions

3.0 SOLID WASTE MANAGEMENT UNIT (SWMU) DESCRIPTIONS
3.1 Technical Area 10 (TA-10) - Bayo Canyon
3.1.1 Overview of Historical Operations

Technical Area 10 (TA-10) was located in a portion of Bayo Canyon and is
sometimes referred to as the "Bayo Site." Used as a firing site from approximately
1944 through 1963, TA-10 also housed a radiochemistry laboratory to facilitate
preparation of the shots. Initially, Group M-5 operated the firing sites and Group
CMR-4 operated the radiochemistry laboratory. Four shot pads were rotated in
use, because the area immediately surrounding a pad would be radioactively
contaminated for up to a month after each shot (LASL 1947, 0461).

The principal structures comprising TA-10 included a radiochemistry laboratory
(TA-10-1); two assembly buildings (TA-10-10 and TA-10-12); an inspection building
(TA-10-8); a personnel building (TA-10-21); and structures at two detonation
control complexes, particularly the control buildings (TA-10-13 and TA-10-15) and
adjacent firing pads. Ancillary facilities, mainly for the laboratory, included sanitary
and radioactive liquid waste sewage lines, manholes, septic tanks and seepage
pits, and solid radioactive waste disposal pits (Mayfield et al. 1979, 06-0041).

TA-10 was constructed to test assemblies containing conventional high explosives
(HE) that included components fashioned from depleted or natural uranium. The
assemblies were loaded with a Lanthanum-140 (' La) source of several
hundred to several thousand curies for blast diagnostics. The '*OLa (half-life 40.3
hours) was contammated with a small portion of Strontium-90 (9°Sr) (half-life 28.8
years). The "La was separated from its host material and prepared as a source
in the radiochemistry building. Detonation of the assemblies at the firing sites
dispersed uranium and source activity to both air and ground. Liquid and solid
wastes generated at the radiochemistry laboratory were placed in waste pits near
TA-10-1, resuiting in some subsurface contamination. The firing sites are shown
at the west end of Figure 3.1-1, and the radiochemistry laboratory and associated
structures are at the east end.

Bayo Site decontamination and decommissioning (D&D) activities started in 1960
with the demolition and/or burning of several buildings. Explosives testing at TA-
10 ceased altogether in 1961; and site-wide decommissioning of both the firing
sites and the radiochemistry laboratory and associated structures was completed
in 1963. During cleanup activities in 1963, 90 truckloads of debris, shrapnel, and
heavy explosives (HE) material were removed from a radius of 760 m from the
detonation control buildings at the firing sites, and transported to Material Disposal
Area (MDA)-C at TA-50 and MDA-G at TA-54. The liquid waste disposal system
associated with the radiochemistry laboratory was also removed, and the
contaminated waste pits were excavated (Courtright 1963, 06-0038).

TA-10 was released to Los Alamos County in 1967. Consequently, information on

the site has been relatively well documented (e.g., Courtright 1963, 06-0038;
Mayfield et al. 1979, 06-0041; Ferenbaugh et al. 1982, 0667; Ford, Bacon, and
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Davis Utah, Inc. 1981, 06-0039; DOE 1987, 0264) A chronology of activities at
TA-10 is presented in Table 3.1-1. No documented product or waste spills
occurred at TA-10 during its operation.

Because of the wide dispersal of debris by the tests and continuing natural erosion
processes, it was recognized at the time of decommissioning that there was a
reasonable probability that some HE waste and potentially radioactive materials
remained in the canyon. Therefore, periodic surface surveys and searches were
conducted in 1966, 1967, 1969, 1971, 1973, 1975, and 1976 (Blackwell 1966, 06-
0005; Courtright 1966, 06-0013; Drake and Courtright 1967, 06-0018; Drake and
Courtright 1969, 06-0019; Drake 1971, 06-0015; Courtright 1971, 06-0042; Drake
1973, 06-0016; Drake et al. 1975, 06-0020; Drake et al. 1976, 06-0017). During
these surveys, additional surface debris was located, some of which was
contaminated with °°Sr and uranium.

A total of 27 SWMUSs have been identified at former TA-10 (Figures 3.1-1, 3.1-2a,
3.1-2b, 3.1-2c and Table 3.1-2). For investigative purposes, these SWMUs
logically fall into two SWMU aggregates (Table 3.1-3) based on location, SWMU
use/history, results from prior cleanup activities, and potential for surtace and/or
subsurface contamination. The firing sites, in which contaminants were initially
dispersed to the atmosphere or ground, comprise the first SWMU Aggregate
(Table 3.1-3). The Subsurface Disposal SWMU Aggregate contains sites where
liquid and solid wastes were released primarily to the subsurface environment.
The identified SWMUs at TA-10 and associated structures are listed in Table
3.1-4.

3.1.2 Summary of Previous Investigations

Several investigations and studies conducted over the years have contributed data
on the distribution and transport of contaminants at TA-10 and the surrounding
area. Table 3.1-5 summarizes the investigations and their results. Additional
investigations have occurred at the TA-10 site, and are described in the foliowing
subsections. The most recent investigations, test hole drilling and soil sampling
in 1973 and 1974, and the 1977 radiological survey under the DOE's Formerly
Utilized MED/AEC Sites Remedial Action Program (FUSRAP), are the basis for
establishing the current conditions at the TA-10 site.

3.1.2.1 Test Hole Driiling and Soil Sampling - 1973

In 1973, subsurface samples at TA-10 were obtained as cuttings from three M-
series test holes augered with a truck-mounted drill rig (Figure 3.1-3). Hole M-1
was drilled a few meters north of the location of the solid waste disposal pit
SWMU 10-002(b) (TA-10-48). Hole M-1 penetrated alluvium to a depth of 7.9 m
and bottomed in tuff at a depth of 12.2 m. A later engineering survey indicated
that the hole was 6 m north of the actual pit location. Results of radiochemical
analyses of samples for plutonium and %03 showed levels lower than the
analytical detection limit, indicating no subsurtace migration at the location. A
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Figure 3.1-3. Test holes drilled at Bayo Site, 1961 and 1973 (modified from Mayfield et al. 1979, 06-0041).
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SWMU Descriptions Chapter 3

TABLE 3.1-1 CHRONOLOGY OF EVENTS AT BAYO CANYON SITE (TA-10)

Date Description

1943 Construction of site began

1944 Firing tests began in Bayo Canyon

1949 Firing tests created cloud dispersal both east and west of the site

1956 USGS/LASL contaminant monitoring study

1960 Decommissioning of site began

1961 Aerial gamma radiation survey (ARMS-Il)
Test holes drilled to determine if perched water present

1961 Firing tests ended in Bayo Canyon

1963 Ninety truckloads of surface debris removed from a radius of 2,500 ft from the
firing sites

1963 Firing site structures removed

1965 Sediment sampling conducted

1973 Sediment and soil sampling conducted
Three test holes drilled to examine subsurface contamination from waste pits
and outfalls

1974 12 more holes drilled in same area

1976 - 1977 Radiological survey by the Formerly Utilized MED/AEC Sites Remedial Action
Program (FUSRAP)

1982 Environmental (Dose) assessment conducted based on FUSRAP data frrom
1976-77

1986 CEARP field survey

04/13/88 ER Program site reconnaissance visit

07/26/88 ER Program site reconnaissance visit

May 1992 3-8 RFlI Work Plan for OU 1079
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SWMU Descriptions

TABLE 3.1-2 TA-10 SWMUs

SWMU No. Description
10-001(a) Firing Site
10-001(b) Firing Site
10-001(c) Firing Site
10-001(d) Firing Site
10-001(e) Sand Pile Detonation Area
10-002(a) Disposal Pit (Solid Waste)
10-002(b) Disposal Pit (Solid and Liquid Waste)
10-003(a) Liquid Disposal System
10-003(b) Liquid Disposal System
10-003(c) Liquid Disposal System
10-003(d) Liquid Disposal System
10-003(e) Liquid Disposal System
10-003(f) Liquid Disposai System
10-003(g) Manhole
10-003(h) Manhole
10-003(i) Industrial Waste (Acid Waste) Tank
10-003(j) Stainless Steel Tank
10-003(k) Stainless Steel Tank
10-003(l) Stainless Steel Tank
10-003(m) Clay Drain Pipe
10-003(n) Leach Field
10-003(0) Decontamination Holes
10-004(a) Septic Tank System
10-004(b) Septic Tank System
10-005 Surface Disposal
10-006 Open Burning Area
10-007 Landfill

(LANL 1990, 0145)

RFI Work Plan for OU 1079

3-9
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TABLE 3.1-3 SWMU AGGREGATES FOR TA-10

SWMU Aggregate

SWMU Nos. in Aggregate

SWMU Description

Commenis

Firing Sites

Subsurface Disposal

10-001 (a,b,c.d)

10-002 (a-b)
10-003 (a-0)
10-004 (a-b)
10-005
10-007

Firing sites

Disposal pils

Liquid disposal complex
Septic tank systems
Disposal pit

Landtill

High potential for ground
surface contaminanis widely
dispersed, inabilily to separate
source term by SWMU

High potential for subsurtace
contamination, most SWMUs
tightly grouped, surtace
contamination greally reduced

during cleanup

suoudiidsaq NWMS
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SWMU Descriptions

TABLE 3.1-4 TA-10 SWMUs AND ASSOCIATED STRUCTURES

SWMU SWMU Known Associated Structure
Number Description Structures Description
10-001(a) Firing Site TA-10-22 X-unit Chamber
TA-10-23 Electronics Chamber
TA-10-13 Control Building
TA-10-14 Battery Building
TA-10-8 Inspection Building
10-001(b) Firing Site TA-10-24 X-unit Chamber
TA-10-25 Electronics Chamber
TA-10-13 Control Building
TA-10-14 Battery Building
TA-10-8 inspection Building
10-001(c) Firing Site TA-10-26 X-unit Chamber
TA-10-27 Electronics Chamber
TA-10-15 Control Building
TA-10-16 Battery Building
TA-10-8 Inspection Building
10-001(d) Firing Site TA-10-28 X-unit Chamber
TA-10-29 Electronics Chamber
TA-10-15 Control Building
TA-10-16 Battery Building
TA-10-8 Inspection Building
10-001(e) Firing Site None None
(Sand Pile Detonation)
10-002(a) Disposal Pit TA-10-44 Laboratory Disposal Pit
TA-10-1 Radiochemistry Laboratory
10-002(b) Disposal Pit TA-10-48 Laboratory Disposal Pit
TA-10-1 Radiochemistry Laboratory
RFI Work Plan for OU 1079 3-11 May 1992
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TABLE 3.1-4 TA-10 SWMUs AND ASSOCIATED STRUCTURES (CONTINUED)

SwMu SWMU Known Associated Structure
Number Description Structures Description
10-003 Liquid Disposal TA-10-1 Radiochemistry Complex
Laboratory
10-003(a) Liquid Dispesal Pit TA-10-41 Liquid Disposal Pit
10-003(b) Liquid Disposal Pit TA-10-42 Liquid Disposal Pit
10-003(c) Liquid Disposal Pit TA-10-43 Liquid Disposal Pit
10-003(d) Liquid Disposal Pit Near TA-10-42 Liquid Disposal Pit
10-003(e) Liquid Disposal Pit Near TA-10-41 Liquid Disposal Pit
10-003(f) Liquid Disposal Pit Near TA-10-50 Industrial Waste (Acid Waste) Manhole
10-003(g) Manhole TA-10-50 Industrial Waste (Acid Waste) Manhole
10-003(h) Manhole TA-10-51 Industrial Waste (Acid Waste)Manhole
10-003(i) Septic Tank TA-10-39 Industrial Waste (Acid Waste)Septic Tank
10-003(j) Stainless Steel Tank Near TA-10-39 Industrial Waste (Acid Waste)Septic Tank
10-003(k) Stainless Steel Tank Near TA-10-39 Industrial Waste (Acid Waste)Septic Tank
10-003(l) Stainless Steel Tank Near TA-10-39 Industrial Waste (Acid Waste)Septic Tank
10-003(m) Clay Drain Pipe TA-10-41 Liquid Disposal Pit
TA-10-42 Liquid Disposal Pit
TA-10-43 Liquid Disposal Pit
10-003(n) Leach Field Near TA-10-50 Industrial Waste (Acid Waste)Manhole
10-003(0) Decontamination Holes  Near TA-10-1 Radicchemistry Laboratory
10-004(a) Septic Tank TA-10-40 Septic Tank
TA-10-21 Personnel Building
10-004(b) Septic Tank TA-10-38 Septic Tank
TA-10-1 Radiochemistry Laboratory
10-005 Disposal Pit ~ ceemmmmeeees All Firing Sites
10-006 Open Burning Unknown Unknown
10-007 Landfill None None
May 1992 3-12 RFl Work Plan for OU 1079
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TABLE 3.1-5

SUMMARY OF PREVIOUS TA-10

INVESTIGATIONS

Investigatlon Date of
Investigation

Investigation
Acltlvities

Sample
Medla

Sample
Analyses

Investigation Resulls

Aerial Gamma- 1961
Radiation Survey
(ARMS-l)

Test Hole Drilling 1961

Bayo Canyon 1965
Stream Channel
Sediment

Studies

1870

Aerial surveillance to measure gamma
radiation

Four test holes (TH-series) were drilled at
Bayo Site 1o delermine if perched water
occurred at the base of Bandelier Tulf at
the Puye Formation contact.

Two sediment sampling stations were
eslablished; one at the midreach of the
canyon and the other just above the
junction with Los Alamos Canyon.
Radiochemical analyses wara performed
on sedwnent samplos.

Radiochemical analyses were performed
on sediment samples from the two
established stations in Bayo Canyon.

None

Sediments

Sediments

None

Gross-alpha
Gross-beta
Gross-gamma
238p,,

239,

Gross-alpha
Gross-beta
Gross-gamma
238p,

239p,,

No anomalies measured in Bayo Canyon
data. However, technique was insensitive

to beta particle emitters such as 90g;.

No indication of perched water or
excessive moisture in the tuff. This
information and the fact that only smalt
volumes of water were used at the site
preciuded any transport mechanism tor
contaminants to the top of the Puye
Formation In addition, 39St in effiuent 1s
readily absoibed in alluvium or 1ult.

. -
All sample results were within worldwide
lallout range

All sample results were within worldwide
falloul range.

£ 4a1dny )
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TABLE 3.1-5 SUMMARY OF PREVIOUS TA-10 INVESTIGATIONS (CONTINUED)

Investigation Date of Invesligation Sample Sample Investigation Results
investigation Activities Medla Analyses
1973 Founteen samples taken of stream bed Sediments Gross-alpha Sediment samples indicaled gross-beta
sediments across four sampling Gross-beta concenlrations (range 19-38 pCi/g) twice
locations. 238p, the background level both at the site and
239, up 10 2200m west of the site. Pu resulls
were higher than expecled and atlributed
o contamination in collection or analyses.
1973 Eight samples taken of channel bank soil Soil Gross-alpha Gross-alpha and plutonium were at
across two sampling loclations. Gross beta backgiound levels. Gross-bula
238py, concentrations (ranging lrom 26 10 41
239p, pCrg) were two to three imes background.
Soll and 1972 Sampling of soil and vegetation on Kwage Soil/Biota 34 Most parameters were al background
Vegetalion Mesa lo determine whether firing site Gross -bela levels wih the exceplion o 341 which was
Uptake Study activihes produced persistent 137¢s approximately 2.5 imes background.
contamination on the mesa. .
238p,,
239p,
241 Am
Total U
Aerial Gamma- 1975 Aerial surveillance lo measure gamma No anomalies measured in Bayo Canyon
Radiation Survey radiation. data. However, technique Is insensilive to
(ARMS-1i) beta particle emitters such as 20S.
Study of Surface 1988 Analysis of surface and ground waters Paslicides None detected.
and Groundwater from 43 stations in the Los Alamos area. Herbicides

Quality at LANL
and Adjacent
Areas

(Mayfield et al 1979, 06 0041 and Purtymun et al 1988, 0214)

suoudiudsaq NNMS
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Chapter 3 | SWMU Descriptions

second hole, M-2, was drilled a few meters east of the sanitary sewer outtall of
SWMU 10-004(b). The alluvial fill was approximately 4.6 m thick in the test hole,
which was drilled to a total depth of 6.1 m in tuft. Radiochemical analyses of the
samples indicated 993y contamination to as much as 20 pCi/g (approximately 60
times average fallout levels) within 1.5 m of the surtace. The third hole, M-3, was
drilled between the location of two of the liquid waste disposal pits, TA-10-41 and
TA-10-42 [SWMUs 10-003(a-b)]. This test hole was drilled to a total depth of 2.4
m in alluvial fill. Radiochemical analyses of the samples detected 0gr
contamination at levels up to 3.3 pCi/g (approximately 10 times average fallout
levels) within 1.5 m of the surface (Mayfield et al. 1979, 06-0041).

3.1.2.2 Test Hole Drilling and Soll Sampling - 1974

Because some subsurface contamination was indicated by the 1973 samples, an
additional 11 auger holes (E-series and W-series) were completed around the
1973 M-series holes in 1974 (Figure 3.1-4). Soil samples were analyzed for
gross-alpha and gross-beta activity. Sample results from a few meters north and
west of pit TA-10-48 [SWMU 10-002(b)] supported the 1973 finding at the M-1
hole that no migration had occurred to the north of the pit. Sample results from
the north end of the industrial waste (acid waste) leach field [SWMU 10-003(n)]
and the sanitary outfall [SWMU 10-004(b)] (near M-2; Figure 3.1-4) indicated no
migration from the leach field, but elevated gross-beta activity, 3 to 20 times above
background levels, occurred in the top 122 cm of soil around the sanitary sewer
outfall [SWMU 10-004(b)] (Tables 3.1-6 and 3.1-7). Sample results north of the
former 10-003(a) and 10-003(b) industrial waste (acid waste) pits, near the M-3
hole (Figure 3.1-4), indicated both gross-alpha and gross-beta activity in the tuft
to a depth of 10 m. A single sample taken from depths between 430 cm and 490
cm at hole W-6 had maximum gross-beta activity of 24,000 pCi/g. Most samples
exhibited less than 10 pCi/g gross-beta activity (Mayfield et al. 1979, 06-0041).

3.1.2.3 Formerly Utilized MED/AEC Sites Remedial Action Program
(FUSRAP) - 1977

An extensive survey of the Bayo Canyon site was undertaken in 1977 as a part
of the FUSRAP program in a nationwide effort to investigate facilities and lands
utilized by the Manhattan Engineer District (MED) and the Atomic Energy
Commission (AEC) (Mayfield et al. 1979, 06-0041). The resurvey program was
designed to provide a basis for estimating potential exposure scenarios under
conditions of continued recreational use, light construction, and as an occupied
residential area. The FUSRAP exposure estimates included data from soil and
sediment sampling, air sampling, and dosimetry measurements.

RF! Work Plan for OU 1079 3-15 May 1992
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* The original data did not include labels for these test holes.

Figure 3.1-4. Location of test holes at Bayo Site, 1973 and 1974 (modified from Maytield et al. 1979, 06-0041; LANL 1990, 0145).
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TABLE 3.1-6 GROSS-ALPHA ACTIVITY IN CUTTINGS FROM HOLES NEAR TEST HOLES M-2 AND M-3, 1974
(ANALYSES IN pCl/g)

6401 NO 40} Uejd HIOM |dH
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2661 Aew

Depth (m) — Near Test Hole M-2 Near Test Hole M-3

From _ To E-1 E-2* E-3 E-4 E-5 w-2 w-3 w-4 W-5 W-6
0. 0.6 25 3.1 4.1 2.8 3.4 1.8 3.4 1.7 3.1
0.6 12 2.6 - 4.0 2.1 4.2 42 33 2.8
1.2 18 1.9 1.2 5.0 1.0 - 38 3.7 2.4 2.1 33
1.8 2.4 1.8 1.6 33 1.0 2.7 - 2.3 1.9 39
2.4 3.0 2.6 — - 1.6 - - 29 1.0 - 6.9
3.0 37 2.2 1.5 3.0 1.3 28 - 1.4 25
37 43 3.0 1.4 5.2 1.8 24 - 31 - 12.0
43 49 2.4 1.3 43.0 3.0 a7 - 3.6 2.1 59.
49 5.5 2.7 1.6 36 4.9 1.9 - -
5.5 6.1 - - 1.6 21 - -
6.1 7.6 38 21 38 3.8 37 - 2.1 44 05
7.6 9.1 - 27 — 3.7 - 49 44 5.7
9.1 10.6 ~ - . - 4.8 4.6

£ 4a1dpy )

(Modified from Mayfield et al. 1979, 06-0041)

*Originally listed as E-1 in source document, however, source text did not identify any duplicate or double sampling.
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TABLE 3.1-7 GROSS-BETA ACTIVITY IN CUTTINGS FROM HOLES NEAR TEST HOLES M-2 AND M-3, 1974

(ANALYSES IN pCl/g)

Depth (m) __ Near Test Hole M-2 — Near Test Hole M-3

From _ To E-1 E-2 E-3 E-4 E-5 w-2 w-3 w-4 W-5 W-6
0. 0.6 s 10.3 9.2 1.2 186 6.7 47 59 - 34

0.6 12 31 - 9.9 3.2 89 10.9 36 16 18

1.2 18 10.7 11 15 1.1 — 78 30 2.1 22 21

1.8 2.4 39 15 8.1 3.4 a9 - 30 16 4400
2.4 3.0 4.4 — — 4.7 - - 12 10 - 20

8 3.7 31 37 3.9 14 16 ~ 23 21

37 43 56 1.8 10.3 10 28 99 2300 0
43 49 4.1 34 52 75 - 12 5.4 24000.0
49 55 47 1.7 6.5 35 20

55 6.1 - — 2.4 21 - - -

6.1 76 42. 55 6.1 2.9 16.0 - 46 41 6400.0
7.6 9.1 — 9.0 - — 18 - 65 <

9.1 10.6 — - 56 36 1510

(Modified from Mayfield et al. 1979, 06-0041)
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Chapter 3 SWMU Descriptions

3.1.2.3.1 FUSRAP Soil and Sediment Sampling

The sampling and measurement rationale for soil and sediment sampling was
based on previous use of TA-10 and its history as a testing area. Sampling was
also guided by data from previou: investigations.

Four basic strata of sampling locations were laid out to assess surface and
subsurface soil contamination.

+  Firing Sites - A polar coordinate scheme was constructed with nine
concentric circles centered at a point between the two main firing pads
and extending out 404 meters with sampling points located at intervals
of 61 m or less on each circle.

»  Canyon Floor - Rectangular grids were appended on either side of the
circular pattern to provide more complete coverage of the area that may
have been affected by the testing operations. Sampling points were
located at 61 m intervals.

+  Structures - Sampling points were located around the perimeter of
former building locations; along the alignments of industrial and sanitary
liquid waste lines; and in the vicinity of former locations of waste pits,
septic tanks, and the leach field.

«  Stream Channel - Sampling points were located in natural drainage
channels and the main stream channel to assess any redistribution or
deposition of residual contaminants by surface water runoff.

The basic patterns of the four strata are depicted in Figures 3.1-5, 3.1-6, and
3.1-7. The patterns were used to collect samples by various techniques, to
identify subsets of randomly chosen or selected sample types or analyses, and to
locate in situ measurements.

Using sensitive portable instruments, the general areas were first surveyed to
determine any locations of particularly anomalous radiation levels at the surface
that might require special investigation. The instruments used were a "micro-R"
meter, sensitive to a wide range of gamma radiation, and a phoswich detector,
particularly sensitive to low-energy x-ray and gamma radiation. Either instrument
would have responded to any major concentrations of uranium, and the phoswich
would have responded to any major concentrations of plutonium. Extra samples
were taken at locations of anomalous (high) activity. Additional in situ penetrating-
radiation dose measurements were made at 78 points in the firing site and canyon
floor strata during sampling. Soil samples were collected using five basic
techniques to gain information on possible contamination at the surface, as in soil
resuspension in shallow profiles, in light construction and gardening, and in deep
foundation or utility construction at depth. The techniques included

. surface samples taken with a 12.7 cm diameter ring to a depth of 0-5
cm;

RFl Work Plan for OU 1079 3-19 May 1992
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Figure 3.1-5. Firing site grid and canyon floor grid for TA-10 FUSRAP sample locations (modified from Mayfield et al. 1979, 06-0041).
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Chapter 3
E242+50 E245+00
=
8
2
-
8
3
!
I
! ol ,
2 & puilding or Structure | | !
——— Road ,
— 7'~ Fence Il |
| =™~ Natural Drainage : r
"""""" Industrial Waste Line Approximate Scale
Ditch 0 100 200 ft
L [ | - |

® Core Sample Location
® Profile Sample Location
= Auger Sample Location

Figure 3.1-6. FUSRAP sample locations for the Subsurface Disposal SWMU Aggregate (modified
from Mayfield et al. 1979, 06-0041).
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Figure 3.1-7. FUSRAP stream channel sampling stations (modified from Mayfield et al. 1979, 06-0041).
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Chapter 3 SWMU Descriptions

»  core samples taken with a 2.5 cm diameter PVC pipe to a maximum
depth of 30 cm;

. profile samples taken with a ring or core, but sectioned into intervals of
0-5, 5-10, 10-20, and 20-30 cm;

»  trench grab-samples taken with a scoop from walls or the bottom of
backhoe-dug trenches to depths of about 1.2 m; and

. auger samples taken from cuttings of augered holes drilled by a truck-
mounted rig at various intervals to maximum depths of 12.8 m.

Detailed descriptions of the sampling techniques are presented in Mayfield et al.
(1979, 06-0041).

The soil samples were analyzed for gross and specific radioactivity content
according to several selection schemes. All samples were analyzed for gross-
alpha and gross-beta activity using ZnS and plastic scintillator detectors,
respectively. Subsets of the samples were selected randomly to provide unbiased
estimates, or systematically to confirm the presence of a contaminant or to provide
a basis for correlation with gross-activity analyses. These subsets were submitted
for various radlochemlcal analyses. The largest number of radtochemlcalanal ses
were performed for Osr, followed closely bY total uranium, Plutonium- 239( Pu),
Plutonium-238 ( Pu), and Cesnum 137 Cs). Some radtochemlcal analyses
were performed for Radium-236 ( 2) and Thorium-232 ( Th) to provide
supplementary information; however, no ®Ra data and minimal 2*Th data were
reported in the FUSRAP repont. Further detail is provided in Mayfield et al. 1979
(06-0041).

A summary of the soil sampling plan and analyses grouped by the four principal
sampling strata appears in Table 3.1-8.

Survey results with the micro-R meter and the high pressure ion chambers (HPIC)
indicated no anomalous increases in gamma activity on the firing site and canyon
floor grids. The phoswich survey did not indicate any anomalous increases in 17
keV x-ray activity on the east side of the firing site grid or on the east side of the
canyon floor (i.e., no measured 23% 240py activity).

Background estimates for %9gr and uranium were based on strontium from
weapons testing (fallout Sr) and naturally-occurring uranium (primordial uranium).
Site-specific background measurements of these nuclides were not taken pnor to
the establishment of Bayo Site in 1943. Consequently, estimates of fallout °°sr
and primordial uranium were made on the basis of a literature review and
observations from the 1977 FUSRAP resurvey effort (Mayfield et al. 1979, 06-
0041). Background estimates ot °°Sr concentrations are lower than 0.4 pCi/g, and
estimates of uranium range from 3 to 8 pg/g (Table 3.1-9), depending on depth.
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TABLE 3.1-8 RESURVEY SAMPLING AND

ANALYSIS SCHEME

Sampling Sample Number of Sample Type Total Number
Location Location Locations of Analysis of Samples Comment
Firing Site Surface (0-5 cm). 168 Gross a, 168 One sample at each point of grid
Radiochemical 13 Random selection
5 Discrete selection
Core (0-30 cm) 168 Gross a, f§ 168 One sample at each point of grid
Radiochemical 14 Random Selection
0 Discrete selection
Protile (0-30 cm) 8 Gross a, f§ 4x8 Random selection
Radiochemical 4x8 Random selection
Canyon Floor Surtace (0-5 cm) 41 Gross a, 8 41 One sample at each point of grid
Radiochemical Random selection
6 Discrele selection
Core (0-30 cm) 41 Gross a, f§ 41 One sample at each point ot grid
Radiochemical 0 Random selection
5 Discrete selection
Profile (0-30 cm) 4 Gross a, f§ 4x4 Random selection
Radiochemical 4x4 Random seleclion
Natural Drainage Core (0-30 cm) 17 Gross a, | 17 One sample at each point on gnd
Radiochemical 0 Random selection
6 Discrete selection
Protile (0-30 cm) 10 Gross «, [} 4x10 Sample each gnd point
Radiochemical 4x4 Random selection

suondiaasaqg NAMS

£ 421dpy )



601 NO 10} uejd YioM |dH

z661L Aew

TABLE 3.1-8 RESURVEY SAMPLING AND ANALYSIS SCHEME (CONTINUED)

Sampling Sample Number of Sample Type Total Number
Location Location l.ocations ol Analysis of Samples Comment
4x6 Discrete selection
Structures Cores (0-30 cm) 18 Gross a, [ 18 Perimeter of TA-10-1
Radiochemical 18 Perimeter of TA-10-1
Profiles (0-30 cm) 7 Gross a, [ 4x7 Composites of building corners; 6
buildings
Radiochemical 4x7
Trench grab (0-122 cm) 68 Gross a, [ 68 3.048 m increments of sanitary and
industrial waste (acid waste) lines
Radiochemical 8 Expected contaminants
Auger (>122 cm) 290 Gross «, 290 Wasle pits and leaching field
Radiochemical 60 Expected contaminants

(Modified from Mayfield et al. 1979, 06-0041)
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TABLE 3.1-9 FALLOUT 90Sr AND PRIMORDIAL URANIUM IN BAYO CANYON SOIL

90

Sample Sr Primordial Uranium
Depth (cm) (pCirg) (ug/g)
0-5 0.36 3.39
0-10 0.32 3.39
0-30 0.24 3.39
0-122 <0.1 5.50
122-244 <0.1 8.50
>244 <0.1 8.50

(Modified from Mayfield et al. 1979, 06-0041)
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The mean %°Sr concentration in the 0-5 cm layer of soil and sediments from all
sampling strata (1.37 x 10% m? area) was 1.4 pCi/g (Table 3.1-10) based on a
randomly selected subsample with the largest value removed. Statistical
comparisons to background could not be made because the distribution and
variability of the background measurements were unknown. However, the
FUSRAP survey adopted the use of 0.40 pCi/g as representative of background
90gr, and 3.40 ug/g as representative of background uranium levels. The highest
03y |evel encountered was in a small area a few meters south and east of the
former waste pit TA-10-48 [SWMU 10-002(b)], where the concentration (132 pCi/g)
was about 330 times the estimated background level of 0.40 pCi/g (Mayfield et al.
1979, 06-0041).

The concentrations of °°Sr in soil and sediments generally decreased with depth
in the firing site, canyon bottom and natural drainage sampling areas (Table 3.1-9),
but increased with depth in the structures sampling grid. These findings were
consistent with a surface input of contamination in the firing site, canyon bottom
and natural drainage sampling strata, and a subsurface input in the structures
sampling strata.

3.1.2.3.2 FUSRAP Air Quality Sampling

For the 1977 FUSRAP survey, atmospheric concentrations of fallout %03y and
primordial uranium were estimated from regional and local samples (Tables 3.1-11
and 3.1-12, respectively) collected from the Laboratory air surveillance network.
These background values were used as a basis for comparison of °°Sr and
uranium results from air samplers located adjacent to Bayo Canyon (Tables 3.1-11
and 3.1-12). One sampler was roughly 3 m above the canyon floor at the
confluence of Pueblo and Bayo Canyons, about 1.2 km east of Bayo Site. The
other two samplers were located roughly 6 m above the mesa top: one sampler
was located a few hundred meters north of the west end of Bayo Canyon, and the
other was located a few hundred meters southwest of the west end of Bayo
Canyon (Mayfield et al. 1979, 06-0041).

Fallout, or background, %°Sr samples were collected during the fourth quarter of
1976 from three regional stations located between 28 and 44 km east of Bayo
Canyon. The fourth quarter 1976 results from both the canyon floor and the mesa
top compare well with the regional results, and the results reported for other North
American locations during the fourth quarter of 1975. All three sets of results are
presented in Table 3.1-11 for comparison. Tests for significance of differences
between locations could not be conducted reliably with the small sample sizes.

Primordial uranium in soil varies markedly in North Central New Mexico depending
on the geology of the region. Consequently, estimates of uranium background in
air were obtained from the routine Laboratory air surveillance network (Tabie 3.1-
12). The 18 perimeter stations, located on the volcanic tuff of the Pajarito Plateau,
were expected to be more representative of local conditions than regional resuits
taken in the Rio Grande Valley. Three of these perimeter stations were used to
monitor Bayo Canyon during the 1977 resurvey. Samples were collected quarterly
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TABLE 3.1-10 99Sr IN SOIL BASED ON RESURVEY OF BAYO CANYON IN 1977 (ANALYSES IN pCl/g)

Strata: Firing Sites, Canyon Floor, and Natural Drainage

Random Samples All les A ly.zgg

suoudiidsaq NIWMS

Depth
(cm) Range Xto No. Range No.
0-5 0.0-82 1at19 29 0.0-1320 43
0-10 01-55 09%14 16
0-30 0.2-40 07*09 30 01-232 37
Strata: Natural Drainage

__ All Sampies Analyzed
0-5 00-82 22140
0-10 01-55 15%26
0-30 02-40 13%t18 4
Strata; Struclures

All Samples Analyzed

0-5 05-54 21%17 7
0-10 03-47 2215
0-30 03-69 24%15 30
0-122 0.1-672 103%193 12

(Moditied from Mayfield et al. 1979, 06-0041)
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TABLE 3.1-11 COMPARISON OF 90Sr SURFACE AIR CONCENTRATIONS OFFSITE

AND IN BAYO CANYON (ANALYSES IN fCi/m3)a

Range X to No.
Moosonee, Ontario 0.09 - 0.15 0.13 £0.03 Sb
Helena, Montana 0.17-0.18 0.18 £ 0.01 3b
New York, New York 0.19-0.24 0.21 £0.03 3b
Rocky Flats, Colorado 0.14 - 0.27 0.21 £ 0.04 6b
Richmond, California 0.14-0.22 0.19 +0.04 Qb
Group Summary 0.09 - 0.27 0.18 £0.07 18
Espanocla, New Mexico 0.17 1C
Pojoaque, New Mexico 0.14 1°©
Santa Fe, New Mexico 0.14 1°
Group Summary 0.15+0.02 3
Bayo Canyon floor 0.13 k&
Mesa top (townsite) 000 J_C
Group Summary 0.11 £ 0.03 2

3Ciym3 is 1 X 105 Ci/m3 where "f" is “femto.”
EML-339 Department of Energy, Environmental Measurements Laboratory, 4th Quarter 1975.
CLos Alamos Scientific Laboratory Surveillance Net, 4th Quarter 1976.

b

{Modified from Mayfield et al. 1973, 06-0041)
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TABLE 3.1-12 COMPARISON OF TOTAL URANIUM IN SURFACE AIR
CONCENTRATIONS OFFSITE AND IN BAYO CANYON2 (ANALYSES IN pg/m3)

. No. of 12-14
Station Location Range Xto WK Samples
i ions (0 - 4 km

Arkansas Avenue 27 - 105 66+ 4 4
Golf Course 40 - 64 54+ 3 4
Diamond Drive 50-179 111+ 6 3
48th Street 39- 63 53+ 4 4
Fuller Lodge 64 - 109 80+ 6 4
LA Airport 40 - 68 49+ 4 4
Gulf Station 51-102 72+ 4 3
Acorn Street 9-134 75+4 4
Royal Crest -7-35 23+4 2
White Rock STP 47 - 77 56+2 4
Pajarito Acres 32- 56 45+3 4
Bandelier 24- 55 34+4 _ 4

Group Summary 7-179 58 +14 44
Bayo Canyon Stations
Canyon Floor 37 - 61 45+5 4
Mesa top (townsite) 1 , 2-134 676 3
Mesa top (townsite) 2 4- 77 43+ 4 3

Group Summary 2-134 529 10

a8 Measurements taken in 1976.

(Moditied from Mayfield et al. 1979, 06-0041)
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for uranium analysis, and the results were averaged for the year 1977 (Table 3.1-
12). The concentration of uranium in the air around Bayo Canyon was statistically
indistinguishable from the concentration expected locally from primordial uranium
(Maytield et al. 1979, 06-0041).

3.1.2.3.3 FUSRAP Dosimetry Measurements

During the 1977 FUSRAP study, surveys of external penetrating radiation were
performed at the Bayo Site with both an RS-111 ion chamber and a Germanium-
Lithium (GeLi) detector. Exposure rates were taken at 1 m above the ground.
Two background locations west of the site were also sampled. Dose rates from
the TA-10 site were typical of those measured at the Laboratory (Table 3.1-13).
Dose calculations based upon radionuclide concentrations that could be attributed
to Bayo site debris represented less than 1% of the dose rates measured at the
TA-10 site (Mayfield et al. 1979, 06-0041).

3.1.2.3.4 Summary of 1977 FUSRAP Survey

In summary, the 1977 FUSRAP survey detected 905 and uranium in all strata and
in most depth protiles in son and sediment. This contamination was principally
found within the 1.37 x 10 m? area covered by the finng site and canyon fioor
grids. The 0-5 cm layer appeared to have slightly more radionuclide contamination
than other layers of the 0-30 cm surface zone. An exception was the structures
grid at the site of the former radiochemstrg laboratory, where the highest ievels
were deeper in the soil profile. The mean OSr concentration in the 0-5 cm Iayer
was 1.4 pCi/g. Of the 50 representative samples from this Iayer analyzed for %0,
one exceeded 9 an Sr/g, and 17 exceeded 1.0 pCl Sr/g The estimated
background level for °°Sr was 0.4 pCi/g. The maximum sample contained 132 pCi

Sr/g The mean uranium level among these 50 samples was 4.9 pug/g. One
sample exceeded 10 pg/g, and 21 exceeded 4 ug/g. Background levels for
uranium ranged from 3 to 8 ug/g (Mayfield et al. 1979, 06-0041).

The vertical and horizontal distributions of the radionuclides varied considerably.
As expected, most surface radioactivity was found around the fmng pads. Results
from data collected in 1973 indicated that no elevated levels of °°Sr were present
in stream channel alluvium 2 km downstream from the firing sites. However, that
measurement represented one time-constrained datum and did not suggest that
contaminants have never been transported to downstream areas.

To evaluate the radiological exposure of the above- background 90sr and uranium
concentrations in the surface soil, air concentrations of °°Sr, uranium, and extemal
penetrating radiation were monnored in Bayo Canyon and the surrounding area.
Concentrations of airbome %°Sr were statistically indistinguishable from fallout -
levels measured at regional northemm New Mexico sites and at other North
American locations. Uranium levels in air were not statistically different from the
concentration expected locally from naturally occurring uranium.
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TABLE 3.1-13 EXTERNAL EXPOSURE MEASURED IN BAYO CANYON IN 1977

Measured Total Exposure Rates (uR/hr)

Background lon Chamber Geli
Mesa Top
(1.61 km SW of Bayo Site) 22.9 23.9
Mesa Top
(3.22 km W of Bayo Site) 19.1 20.4
lon Chamber Gell
Bayo Site Range X +6 No. Range X to No.
Canyon Floor 17.7-24.3 20.6+1.6 45 20.6-26.1 22.6+2.5 4
Talus Slope 19.3-26.1 23.2+1.6 21 — — —
Mesa Top 17.8-20.3 19.140, 12 — = _
Group Summary 17.7-26.1 21.0+2.1 3

Calculated Exposure Rates

Attri ] r
Debris Contribution 90gy . 90y 4.1 X103
Total Uranium 43X 101

(Modified from Mayfield et al. 1979, 06-0041)
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Extemal penetration radiation levels at Bayo Canyon were within the range
expected forthe Pajarito Plateau area. Measurements using gamma spectroscopy
to identify radionuclides generating external terrestrial radiation indicated no
detectable levels of radionuclides in above-background concentrations. Because
external radiation levels from Bayo debris were below sensitive instrument
detection limits, they were theoretically calculated to be 0.43 mrem/yr from the soil
concentrations (Mayfield et al. 1979, 06-0041).

3.1.3 Firing Sites SWMU Aggregate

As described in Subsection 3.1.1, the SWMUs have been aggregated for the
purpose of this investigation. The Firing Sites SWMU ‘Aggregate consists of
SWMUs 10-001(a-d): the four shot pads at the two TA-10 firing sites.

3.1.3.1 Firing Sites Shot Pads [SWMUs 10-001(a-d)]
3.1.3.1.1 SWMU Description and Historical Operation

As described in Subsection 3.1.1, two firing areas were located in the western third
of TA-10 (Figure 3.1-1; Figure A-10-1, Appendix A). Each firing site contained two
shot pads, a battery building, and a fire control building. The southeast firing site
included an x-unit chamber (TA-10-22) and an electronics chamber (TA-10-23) for
Firing Site 1 [SWMU 10-001(a)], and an x-unit chamber TA-10-24 and an
electronics chamber (TA-10-25) for Firing Point 2 [SWMU 10-001(b)]. The
associated control building (TA-10-13) and battery building (TA-10-14) (the power
source) served both Firing Points 1 and 2. The northwest firing site included an
x-unit chamber (TA-10-26) and an electronics chamber (TA-10-27) for Firing Point
3 [SWMU 10-001(c)], and an x-unit chamber (TA-10-28) and an eiectronics
chamber (TA-10-29) for Firing Point 4 [SWMU 10-001(d)]. Associated control
building TA-10-15 and battery building TA-10-16 were used for both Firing Points
3 and 4 [SWMUs 10-001(c-d})].

The explosive detonation at TA-10 resulted in the dispersion of radioactive
materials including uranium, 140 3. and ®9Sr in the form of aerosols and solid
debris. Each shot was estimated to contain 500-600 Ibs of HE (Mayfield et al.
1979, 06-0041). Depending on wind conditions, aerosols were dispersed to
varying degrees within Bayo Canyon and beyond. Standard procedures required
that wind be from the southwest at the time of detonation. However, routine post-
shot surveys (Mayfield et al. 1979, 06-0041; H-Division 1949, 0072) at times found
140 3 contamination south and east of Bayo Canyon, in the vicinity of State Road
4 and on Otowi and Kwage Mesas. On one occasion, an aircraft was able to track
airborne '*°La activity eastward across the Rio Grande Valley. On another
occasion, the winds shifted just after a detonation, and contamination was
detected several miles to the west in the Camp May area (H Division 1949, 0072).
Solid debris, including fragments of uranium and other metal components, was
scattered around the firing points, largely within 125 m of each firing pad, although
some large fragments were found 300-600 m away (Courtright 1963, 06-0038).
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Some radioactivity was redistributed around the firing pads by water used to wash
the pad area following a shot. Radiation levels around the pads were frequently
in the range of a few tenths to a few R/hr (Mayfield et al. 1979, 06-0041).

Estimated quantities of certain materials expended at the firing sites were made
by Maytield et al. (1979, 06-0041), using TA-10 operating records and ancillary
information (Table 3.1-14). Mayfield et al. (1979, 06-0041) estimated that 2,000 kg
of natural uranium and 3,380 kg of depleted uranlum were expended at the two
firing site areas. A total of 1,322,400 Curies (CI) 40 a with a %°Sr content of
about 40 Ci was also exgended at the firing sites. These estimates do not include
the estimated 117 Ci of °°Sr that were released as liquid and solid waste from the
support facilities at TA-10. Initially, at least, all of the '*%La and °%Sr in the
explosive tests was released to the atmosphere. By 1992, all of the 140 a and
about half of the %°Sr has decayed since testing ceased in 1961.

The amount of HE expended at the site is unknown, but is probably on the order
of several thousand kilograms. As mentioned, each shot was estimated to contain
about 270 kg of HE for a total of about 69,000 kg for the 254 tests. Other
chemical parameters that may have been dispersed by the tests include beryllium,
barium, lead, aluminum, and iron (LANL 1990, 0145).

3.1.3.1.2 SWMU Investigations and Remediation

Decontamination and decommissioning of the firing sites took place mainly in 1963
(Figures A-10-2 and A-10-3, Appendix A). The asphalt firing pads had 0.5 millirad
per hour (mrad/hr) readings on the surface. The asphalt and top layer of sail were
removed to MDA-G at TA-54. After the surface soil was removed, readings of up
to 1.0 mrad/hr were detected. An additional layer of soil was excavated to an
unspecified depth and removed (Blackwell and Babich 1963, 06-0009).

In addition to the excavation work, crews were sent out to a radius of 2,500 ft from
each shot pad to recover any surface exposed debris from the shots (Figure
A-10-4, Appendix A). The crews collected 90 truckloads of debris that were taken
to MDA-G at TA-54 for disposal (Mayfield et al. 1979, 06-0041).

An area west of Firing Point 2 [SWMU 10-001(b)] had been used to wash sources
over a period of years. The surface soil did not indicate any contamination during
the 1963 D & D, and an area 8 ft wide, 80 ft long, and 4 ft deep was excavated
and no contamination was found (Blackwell and Babich 1963, 06-0009). It is not
known whether the excavated soil was replaced or taken to a MDA at the
Laboratory. This area is not a listed SWMU, but should be treated as an area of
concemn.

The two concrete bunker detonation control buildings (TA-10-13 and -15) were
driled and blasted for demolition. The concrete from these bunkers was
considered uncontaminated. This concrete, along with soil around the inspection
building (TA-10-8) and the battery building (TA-10-14) for the southeast firing site,
was used as fill material for the landfill created within the liquid disposal complex
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TABLE 3.1-14 ESTIMATES OF MATERIALS AT THE BAYO CANYON FIRING SITES? (TA-10-15 AND TA-10-13)

1401 3 (T 1/2 = 40.3h; B, y emilter)
Natural uranium (T 1/2 = 4.5 x 109y; a emitter)

Depleted uranium (T 1/2 = 4 x 109y; o emilter)
90S (T 1/2 = 28.8y; B emitter)

High Explosives

Lead

Berylium

Aluminum

Iron

Cable

Electronics

Cobalt nitrate

1,322,400 Ci

2,000 kg

3,380 kg

~40Ci

69,000 kg (estimated)
Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

a A tolal of 254 explosive tesls were conducted at the Bayo Canyon Site from 1944 -1961.

£ 421dpy H

suondiidsaq NWMS



SWMU Descriptions Chapter 3

[SWMUs 10-003(a-0)] excavation (Blackweil and Babich 1963, 06-0009).

After the decontamination and decommissioning of the site in 1963 (Figure A-10-5,
Appendix A), periodic surface surveys and searches were conducted until 1976 to
recover any firing site debris that have become exposed by natural weathering and
erosion processes.

The 1977 FUSRAP survey included sampling in a polar scheme around the firing
sites and in a rectangular grid on either side of the polar pattern to cover the area
influenced by the testing operations. The samples indicated 90sr and uranium in
both strata and in most depth profiles. Most of the contamination was found within
a 1.37 x 10° m? area covered by the firing sites and canyon floor. As expected,
the contamination was concentrated near the surface, specitically in the 0-5 cm
layer (Mayfield et al. 1979, 06-0041).

3.1.3.1.3 Nature and Extent of Existing Contamination
3.1.3.1.3.1 Radionuclide Contamination in Surface Solls

As described in Subsection 3.1.2, the 1977 FUSRAP radiological survey data is
the basis for establishing the current conditions at the TA-10 site. To determine
the nature and extent of existing contamination in the Firing Sites SWMU
Aggregate, surtace soil sample data from the FUSRAP firing site and canyon floor
grids (Figure 3.1-5) were evaluated. The 0-5 cm depth interval samples contained
the highest gross-alpha activity as compared to the other layers of the 0-30 cm
depth interval. Therefore, these data have been used to describe residual surface
contamination. The background level for gross-alpha activity ranged from 20 to
40 pCi/g (Mayfield, et. al. 1979, 06-0041). Figure 3.1-8a shows histograms of the
gross-alpha measurements. There were 18 measurements greater than 40 pCi/g
and seven measurements greater than 50 pCi/g. Figure 3.1-9 shows bubble plots
for the gross-alpha measurements. The sizes of the bubbles are proportional to
the gross-alpha measurement. The seven locations with measurements above 50
pCi/g occurred near the center of the firing sites and the outermost edges of the
canyon (Figure 3.1-9). This pattern of elevated gross-alpha measurements at the
sampling boundaries may indicate areas where the periodic surface searches and
surveys of the firing sites did not extend (see Subsection 3.1.1). The average or
mean (m) value for gross-alpha measurements is 20.8 pCi/g, and the standard
deviation (sd) is 13. The coefficient of variation (cv) is the ratio of the standard
deviation to the mean. The cv can be used to compare variability between
contaminants that have very different concentrations. The cv for gross-alpha
measurements is 0.63.

The gross-alpha levels should correspond to the uranium levels; however,
calculations showed a very small correlation coefficient (0.09), indicating that other
naturally-occurring radionuclides may be influencing the gross-alpha
measurements. Uranium levels above background concentrations are assumed
to be from firing site testing activities. The histograms for uranium concentrations
and gross-alpha measurements are shown in Figure 3.1-8a-b, respectively. The
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TA-10, 0-5-cm depth
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Figure 3.1-8. Histograms of gross-alpha, uranium, gross-beta, and strontium-890 measurements
for TA-10 at 0-5-cm depth (modified from Mayfield et al. 1979, 06-0041).
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background level for uranium in the 0-5 cm depth interval is 3.39 ug/g (Mayfield
et. al. 1979, 06-0041). However, background levels for uranium can range from
3.39 ug/g to 8.5 pg/g, depending on the sample depth. The histogram (Figure 3.1-
8b) and the bubble plots for uranium (Figure 3.1-10) show that only three samples
had uranium concentrations that were greater than 8.0 ug/g. The mean of the
uranium concentration measurements was 4.2 ug/g, the standard deviation was
2.3, and the coefficient of variation was 0.55. The maximum DOE recommended
concentration of 232U in the surface soils is 75 pCi/g (Gunderson et al. 1983, 06-
0671). Assuming that all uranium chemically reported is 238, the highest uranium
measurement was approximately 4 pCi/lg (12 pg/g). None of the uranium
measurements exceeded the 75 pCi/g concentration limit.

The background levels for gross-beta measurements ranged from 2 to 6 pCi/g
(Mayfield et al. 1979, 06-0041). The histograms and bubble plots for gross-beta
measurements (Figures 3.1-8¢c and 3.1-11, respectively) show that only nine
samples contained levels above 6 pCi/g. Of these nine samples, only one
exceeded 8 pCi/g. This sample is not included in the histogram, but is shown on
the bubble plot (Figure 3.1-11). This sample also contained a high 90gy
concentration. During the FUSRAP survey, additional surface samples were taken
near this location and analyzed for °°Sr. None of these samples contained levels
above background. Therefore, this sample was not included when calculating the
mean and standard deviation. The mean of the gross-beta samples was 3.2
pCi/g, the standard deviation was 1.5, and the coefficient of variation was 0.478.
Figure 3.1-12 shows the bubble plots for gross-beta measurements when the high
(36 pCi/g) measurement is removed. Although these measurements are at low
levels, the bubble plot indicates that the highest levels of gross-beta
measurements are in the center of the firing site areas and at the outermost
boundaries of the sampling area. This result is consistent with the analysis of the
gross-alpha measurements.

The world-wide fallout level for °°Sr is 0.4 pCi/g. Thirty-three of the *°Sr samples
were above this background level. Of these 33 samples, one had a level of 132
pCi/g, and the remaining samples were approximately 8 pCi/g, or less. The
histogram for all samples (excluding the one sample with the highest
concentration) is shown in Figure 3.1-8d. The bubble plots show the distribution
of contaminants (Figure 3.1-13). The 132 pCi/g sample location is denoted by an
X. Again, the major contamination was in the center of the firing site areas and
the outermost boundanes of the sampling area. The DOE recommended guidance
for acceptable levels of %%Sris 100 pCvg (Ford, Bacon, and Davis Utah Inc. 1981,
06-0039). Only one sample exceeded this recommended level. As discussed
above, analyses of another portion of the sample, an adjacent core sample, and
several supplementary samples taken within 2 m showed only background
concentrations of %°Sr. The mean of the %%Sr sample concentrations (excluding
the high concentration sample) was 1.41 ECl/g the standard deviation was 1.69,
and the coetﬁcnent of variation was 1.14. “°Sr has the only coefficient of variation
greater than 1. 9gr has® very low background levels (due to world-wide fallout),
while uranium has very high natural background Ievels Thls may be the reason
for the much greater variability in the concentration of s,
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Figure 3.1-10. TA-10 locations of uranium analyses (modified from Mayfield et al. 1979, 06-0041).
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SWMU Descriptions Chapter 3

3.1.3.1.3.2 Radionuclide Contamination Iin Channel Sediments

In 1965 and 1970, sediments were collected from two locations in the channel
downstream from the Bayo Site (see Subsection 3.1.2). Radiochemical analyses
showed no indication of contamination (Mayfield et al. 1979, 06-0041). In 1973,
the sampling plots in the canyon channel centered at 2,000 m intervals (one
upstream from the Bayo Site, one at the Bayo site, and two downstream from the
Bayo Site) contained only world-wide fallout concentrations of 90gy, 238py and
23%9py (Maytield et al. 1979, 06-0041).

3.1.3.1.3.3 Metals Contamination in Soils and Sediments

Other particulates that may have been dispersed by the explosive testing are lead,
barium, and beryllium (see Subsection 3.1.3.1.1). There are no existing data
describing metals concentration in the surface soils and sediments. However, it
is reasonable to assume that these metals were dispersed with the uranium and
903y and that historical removal of the radionuclides would have also included the
metals.

3.1.4 Subsurface Disposal SWMU Aggregate

This aggregate consists of SWMUs 10-002(a-b), 10-003(a-0), 10-004(a-b), 10-005,
and 10-007. These SWMUs were aggregated due to their potential for subsurface
contamination in and near the area of the radiochemistry laboratory (TA-10-1). For
the purpose of data analyses and discussion, the SWMUs have been grouped
within the aggregate. The Central Area includes portions of the radiochemistry
laboratory liquid waste disposal complex [SWMUs 10-003(a-g,m)], and the building
debris landfill [SWMU 10-007] created during the 1963 D&D of TA-10. The TA-10-
44 Area [SWMU 10-002(a)] includes a former solid waste disposal pit for the
radiochemistry laboratory. The TA-10-48 Area [SWMU 10-002(b)] is another
former solid waste disposal pit for the radiochemistry laboratory. Also discussed
are SWMUs 10-003(h-l,n-0), which were additional portions of the radiochemistry
laboratory liquid waste disposal complex; SWMUs 10-004(a-b), which were
sanitary septic tanks that served the personnel building and radiochemistry
laboratory; and SWMU 10-005, which was a waste disposal pit for the firing sites.

The 1977 FUSRAP survey report (Mayfield et al. 1979, 06-0041) contains
subsurface data collected in 1977 for gross-alpha and gross-beta activity based
on scintillation counting. This report also contains comparable data from thirteen
holes drilled in 1973-1974. The data from 1973-1974 was combined with the 1977
FUSRAP data for the data analysis in this section, with the exception of one of the
thirteen 1973-1974 holes. One hole could not be satisfactorily located with respect
to the 1977 data (hole M1). This data analysis covers the Central Area, the TA-
10-44 Area, and the TA-10-48 Area. Figure 3.1-14 shows the TA-10 sample
locations for the data in the 1977 FUSRAP survey. The combined data set is
provided in Appendix B.
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Throughout the TA 10 area, °Sr contamination has been a primary concern. The
available data on %°Sr are sparse in comparison to the data on gross-beta activity.
Since elevated levels of gross-beta activity should be associated with elevated
levels of °°Sr, the gross-beta activity data were the focus of the data analyses.
Data from samples at a depth of 225 cm or deeper were used to characterize the
subsurface contamination. Prior to 1977, the site has been remediated to
background (i.e., 6 pCi/g) along well-defined trenches, to depths of at least 120 cm
(Figure 3.1-6). These trenches were dug for sampling purposes during the 1977
FUSRAP survey. Low gross-beta activity in the 0-225 cm depth is expected due
to this previous remediation effort. For the 1977 data, only three observations
above 225 cm had gross-beta activity above 6 pCi/g. Twenty-eight observations
from the 1973-1974 data had gross-beta activity above 6 pCi/g in the 0 to 225 cm
depth range. There is no indication in the 1977 FUSRAP report (Mayfield et al.,
1979, 06-0041) that any remediation efforts exceeded 225 cm in depth.

3.1.4.1 TA-10 Central Area [SWMUs 10-003 (a-g,m); 10-007]
3.1.4.1.1 SWMU Description and Historlcal Operation

SWMUs 10-003(a-g.m)

SWMUs 10-003(a-g,m) are all part of a liquid waste disposal complex which
served the radiochemistry laboratory, TA-10-1 (Figure 3.1-2c; Figure A-10-7,
Appendix A). The radiochemistry laboratory was used to separate, precipitate, and
encapsulate 401 a into sources. The liquid disposal complex consisted of liquid
disposal pits, industrial waste (acid waste) manholes and septic tanks, industrial
waste (acid waste) lines, and a leach field that handled the liquid radioactive and
chemical wastes generated by the radiochemistry laboratory operations. SWMUs
10-003(a-c) were three liquid disposal pits (TA-10-41, -42, and -43) constructed
of reinforced concrete with steel covers. Each pit was 2 ft wide, 2 ft long, and 5
ft deep. A leach field was found beneath SWMU 10-003(c). A clay drain pipe
[SWMU 10-003(m)] that connected SWMUs 10-003(a-c) was discovered 10 ft
below the surface during the decontamination and decommissioning of TA-10 in
1963 (LANL 1990, 0145).

SWMUs 10-003(d-f) were three liquid disposal pits with unidentified structure
numbers. These pits were discovered during the 1963 decontamination and
decommissioning of TA-10. SWMU 10-003(d) was 1 ft in diameter and was
located 2 ft south of SWMU 10-003(b) (TA-10-42). SWMU 10-003(e) was 4-ft?
and was located 40 ft north of SWMU 10-003(a) (TA-10-41). SWMU 10-003(f)
was located 6 ft south of SWMU 10-003(g) (TA-10-50) (LANL 1990, 0145).

SWMU 10-003(g) was an industrial waste (acid waste) manhole (TA-10-50)
constructed of reinforced concrete, and was 4 ft wide, 5 ft long, and 5 ft deep.
This manhole was along the industrial waste (acid waste) line leading from the
radiochemistry laboratory. A drain pipe from SWMU 10-003(g) (TA-10-50)
discharged to a leach field [SWMU 10-003(n)] in the stream channel approximately
125 ft north-northeast of SWMU 10-003(g) (LANL 1990, 0145).
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SWMU 10-007

SWMU 10-007 is a landfill located in and near the arroyo at TA-10 (Figures 3.1-1
and 3.1-2a) and was used to dispose of building debris from the decommissioning
of TA-10 facilities in 1963. The size of the landfill is not known. However, it was
sited within the excavation created by the removal of the liquid disposal complex
[SWMUs 10-003(a-0)]. Some of the items in the landfill include concrete from the
two firing site detonation control buildings (TA-10-13 and -15); and soil from the
vicinity of the inspection building (TA-10-8), one of the battery buildings (TA-10-
14), and building TA-10-13 (Blackwell and Babich 1963, 06-0009; LANL 1990,
0145).

3.1.4.1.2 SWMU Investigations and Remediation

SWMUs 10-003(a-g,m)

During the 1963 D&D of TA-10, the highest levels of radioactivity encountered
were associated with this liquid waste disposal complex that served the
radiochemistry laboratory. This entire complex of tanks, lines, manholes etc. was
excavated to a depth of approximately 6 m. (Figures A-10-8, A-10-9, A-10-10, and
A-10-11, Appendix A). During the excavation, radiation levels ranged as high as
35 mrad/hr, and the bottom of this excavation had readings of 1.5 mrad/hr. This
large excavation was then backfilled with dirt from other parts of the canyon and
building debris from the D&D of the Bayo site (Figure A-10-12, Appendix A) (see
Subsection 3.1.4.1.1) (Blackwell and Babich 1963, 06-0009).

In 1973, a test hole (M-3) was drilled at or near the vicinity of a former industrial
waste (acid waste) manhole, SWMU 10-003(g). The drill encountered blocks of
concrete from the building debris (SWMU 10-007) left in the liquid waste disposal
complex excavation of 1963, and it took three attempts to drill a hole to a depth
of 6.1 m. Sample analyses indicated surface and subsurface °°Sr contamination.
Five additional holes were drilled in 1974. Samples from these holes indicated
above background gross-beta activity and movement of contamination, especially
at depth (Maytield et al. 1979, 06-0041).

During the FUSRAP survey, extensive sampling was performed at the former
radiochemistry laboratory and liquid waste disposal complex site through trenching
and drilling. The sample results indicated that subsurface contamination was
mostly low level and was within 10 m of the radiochemistry laboratory and the
liquid waste disposal complex. The highest levels were found near SWMU 10-
003(b), a former liquid waste disposal pit (Mayfield et al. 1979, 06-0041).

SWMU 10-007

SWMU 10-007, a landfill, has not been removed. It was created during the 1963
decontamination and decommissioning of TA-10, when uncontaminated building
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debris was placed in the liquid waste disposal complex excavation [SWMUs 10-
003(a-0)]. No investigations specific to this SWMU have been initiated.

3.1.4.1.3 Nature and Extent of Existing Contamination

As described in Subsection 3.1.4, a combined data set was prepared from the
most recent site study, and has been analyzed to provide current side conditions.
The data set is provided in Appendix B of this work plan. The data on gross-beta
activity were used to analyze the nature and extent of contamination in the TA-10
Central Area. Figure 3.1-15 shows the surface locations of the data used in the
analysis of the TA-10 Central Area. The labels on the surface locations
correspond to the auger hole labels in the 1977 FUSRAP study (Mayfield, et al.
1979, 06-0041). Some of the locations have data to a depth of 47 ft. Data at, or
below, 225 cm were analyzed using kriging. The analysis was based on 217 data
points.

Figures 3.1-16a-f presents the contour maps from the spatial analysis for five
depths (7, 17, 27, 37, and 47 ft). To produce the contour maps, gross-beta activity
was predicted (kriged) at five depths for the surface grid locations in Figure 3.1-15.
Only grid locations that were within 20 ft of actual data were used. Five plumes
of contamination have been identified. Figure 3.1-17 clearly shows the five
plumes. Three plumes appear at 7 ft. Plume 1 is located to the east of SWMU
10-003(g) (TA-10-50), Plume 2 is between the liquid waste disposal pits, SWMU
10-003(a) (TA-10-41) and SWMU 10-003(b) (TA-10-42), and Plume 3 is located
in the center of TA-10-41. Plume 2 grows in size and intensity as it moves from
7 to 17 ft and then slowly diminishes by a depth of 47 ft. Plume 3 is not as large
as the two piumes to the northwest of it, but this plume does remain obvious even
at a depth of 47 ft. The remaining two plumes appear at 17 ft. The largest of
these, Plume 4, is located between SWMU 10-003(d) (TA-10-43) and SWMU 10-
003(b) (TA-10-42). Even at 47 ft this plume shows elevated gross-beta activity.
The final plume, Plume 5, is smaller than the others, but still shows some activity
at 47 ft.

The plumes of high gross-beta activity in the TA-10 Central Area are displayed
three-dimensionally in Figure 3.1-17. This figure illustrates the lateral and vertical
extent of the plumes.

3.1.4.2 TA-10-44 Area [SWMU 10-002(a)]

3.1.4.2.1 SWMU Description and Historlcal Operation

SWMU 10-002(a), TA-10-44, was a pit dug for the disposal of spent chemicals,
laboratory equipment, and trash, and received such items as gloves, rags, and
acid bottles (Figure 3.1-2c). The exact dates of use for this pit are unknown, but

are thought to have been between 1945 and 1950. This SWMU measured about
8 ft wide, 5 ft long, and 12 ft deep (LANL 1990, 0145).
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3.1-17. 3-dimensional views of gross-beta activity at the TA-10 Central Area.
Note five distinct plumes (modified from Mayfield et al. 1979, 06-0041).
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It is unknown whether this pit was covered or open during or after the period of
active use, but it is thought that after it was no longer in use in the eary 1950s,
it was covered with soil until cleanup activities began in 1963. The quantities of
contaminants buried in this pit are also unknown. Specific contaminants potentially
present include g°Sr, uranium, barium, cadmium, platinum, benzene, carbon
tetrachloride, unspecified acids (probably nitric, hydrochloric, hydrofluoric and
sulfuric acids), and unspecified organics and inorganics. Other radionuclides may
have been in the waste, but were not documented (Mayfield et al. 1979, 06-0041;
LANL 1990, 0145).

3.1.4.2.2 SWMU Investigations and Remediation

SWMU 10-002(a) was decontaminated and decommissioned in 1963. All waste
items were removed, and the pit was excavated to a depth of 15 ft. Readings at
the bottom of the pit after excavation indicated 1.5 mR/hr beta/gamma. The pit
was then backfilled with clean soil (LANL 1990, 0145).

Five holes were drilled in or near SWMU 10-002(a) during the FUSRAP survey.
These holes indicated no above background gross-beta activity, but did indicate
above background gross-alpha activity (Maytfield et al. 1979, 06-0041).

3.1.4.2.3 Nature and Extent of Existing Contamination

As described in Subsection 3.14, a combined data set was prepared from the most
recent site study, and has been analyzed to provide current site conditions. The
data set is provided in Appendix B of this work plan. Figure 3.1-18 shows the
surface locations of the data from the 1977 FUSRAP survey that were used to
establish the nature and extent of contamination near SWMU 10-002(a) (Mayfield
et al. 1979, 06-0041). All data on gross-beta activity from the 1977 FUSRAP
survey near SWMU 10-002(a) were below 6 pCi/g. Some of the data points, such
as those at holes 44c and 44w, indicated gross-alpha activity slightly exceeding
40 pCi/g, which was considered background in the FUSRAP survey. Hole 44¢ had
gross-alpha activity to a maximum of 48 pCi/g at a depth of 33 ft, and hole 44w
had 56 pCi/g at a depth of 37 ft.

3.1.4.3 TA-10-48 Area [SWMU 10-002(b)]
3.1.4.3.1 SWMU Description and Historical Operation

SWMU 10-002(b) was a pit dug for the disposal of spent chemicals, laboratory
equipment, and trash, and received gloves, rags, and acid bottles (Figure 3.1-2c;
Figure A-10-7, Appendix A). In addition, this pit was used for the disposal of
residues from the '“°La extraction process performed in the radiochemistry
laboratory. The total amount of liquid waste generated at the radiochemistry
laboratory contained an estimated 117 Ci of °°Sr (Mayfield et al. 1979, 06-0041).
The exact dates for use of this pit are unknown, but are thought to have been
between 1945 and 1950. SWMU 10-002(b) was divided into two sections, each
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Figure 3.1-18. Locations of samples near 10-002(a) in the TA-10-44 Area (modified from

Mayfield et al. 1979, 06-0041).
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measuring approximately 5 ft wide, 5 ft long, and 10 ft deep. The pit sections
were lined with boards and had wood covers (LANL, 1990, 0145).

It is thought that after its use was discontinued in the early 1950s, SWMU 10-
002(b) was covered with soil until cleanup activities began in 1963. The quantities
of contaminants buried in this pit are unknown. Specific contaminants listed as
being present in the wastes include 9°Sr, uranium, barium, cadmium, platinum,
benzene, carbon tetrachloride, unspecified acids (probably nitric, hydrochloric,
hydrofluoric and sulfuric acids), and other unspecified organics and inorganics.
Other radionuclides may have been in the waste, but were not documented
(Mayfield et al. 1979, 06-0041; LANL 1990, 0145).

3.1.4.3.2 SWMU Investigations and Remediation

SWMU 10-002(b) was decontaminated and decommissioned in 1963. All solid
waste was removed, and the pit was excavated to a depth of 26 ft. The waste
and excavated material was taken to MDA-G at TA-54. Slight strontium
contamination remained in the bottom of the pit, but because the gross-beta
activity was approaching background, the pit was backfilled with clean fill.

Several test holes were drilled at or near SWMU 10-002(b) in 1973 and 1974.
Hole M1, drilled in 1973 to a depth of 12.2 m, was a few meters north of the
SWMU. Plutonium and *°Sr analyses indicated only background activity, indicating
no subsurface migration had occurred from the pit. Another hole, drilled in 1974
to a depth of 3.6 m in the pit, contained only background gross-alpha and gross-
beta activity (Mayfield et al. 1979, 06-0041).

During the FUSRAP survey, five holes were augered in or near SWMU 10-002(b).
These holes indicated gross-beta activity to 290 pCi/g, especially at depths of 460-
600 cm (Mayfield et al. 1979, 06-0041).

3.1.4.3.3 Nature and Extent of Existing Contamination

As described in Subsection 3.1.4, a combined data set was prepared from the
most current site study, and has been analyzed to provide current site conditions.
The data set is provided in Appendix B of this work plan.

Figure 3.1-19 shows the surface locations of the data points taken trom the 1977
FUSRAP survey (Mayfield et al. 1979, 06-0041) that were used to establish the
nature and extent of contamination near SWMU 10-002(b). The locations
correspond to the auger hole identifiers in that report. Data at most of the surface
locations extended to a depth of 47 ft. The analysis was based on 42 data points.
As in the TA-10 Central Area [SWMUs 10-003(a-g, m)], gross-beta activity was
analyzed, and only data below 225 cm were used.

The data were analyzed using kriging. For this area, kriged values were projected
onto a grid with 7-ft spacing in all directions. Figures 3.1-20a-h show the contour
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maps from the spatial analysis. One plume in this analysis appears at the east
side of SWMU 10-002(a). The data were insufficient to completely characterize
the lateral and vertical spacing at which the data becomes uncomrelated. Figure
3.1-21 is a three dimensional contour map of this area and indicates a single
plume of contamination. The single plume is obvious, with its largest area and
highest concentration values occurring between 14 and 28 ft.

3.1.4.4 SWMU 10-003(h)
3.1.4.4.1 SWMU Description and Historical Operation

SWMU 10-003(h) was an industriai waste (acid waste) manhole (TA-10-51)
constructed of reinforced concrete, and measured 4 ft wide, 5 ft long, and 5 ft
deep. This manhoie was along the industrial waste (acid waste) line leading from
the radiochemistry laboratory (Figure 3.1-8c).

3.1.4.4.2 SWMU Investigations and Remediation
SWMU 10-003(h) was removed during the 1963 D&D of TA-10.

During the 1977 FUSRAP survey, sampling was done along a 120 cm deep trench
that was dug along the industrial waste (acid waste) lines leading from the
radiochemistry laboratory to SWMU 10-003(h) (TA-10-51) and then on to SWMU
10-003(i) (TA-10-39).

3.1.4.4.3 Nature and Extent of Existing Contamination

The trench samples collected at the SWMU 10-003(h) location during the 1977
FUSRAP survey indicated background levels of gross-alpha and gross-beta
activity. Concentrations of %°Sr were well below background levels.

3.1.4.5 SWMUs 10-003(l-1)
3.1.4.5.1 SWMU Description and Historical Operation

SWMUs 10-003(i-1) were part of the liquid waste disposal complex for the
radiochemistry laboratory. SWMU 10-003(i) was an industrial waste (acid waste)
septic tank (TA-10-39) (Figure 3.1-2¢; Figures A-10-8 and A-10-10, Appendix A).
Engineering drawing ENG-C 13943 (LASL 1955, 06-0014) indicates that this was
a holding tank with an additional set of three metal tanks. The three metal tanks
are thought to be SWMUs 10-003(j-1).

SWMUs 10-003(j-) were three stainless steel tanks with no identified structure

numbers and are thought to be part of SWMU 10-003(i). Each tank had a
capacity of 200 gal. (LANL 1990, 0145).
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3.1-21. 3-dimensional views of gross-beta activity at the TA-10-48 Area
(modified from Mayfield et al. 1979, 06-0041).
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3.1.4.5.2 SWMU Investigations and Remediation
SWMUs 10-003(i-) were removed during the 1963 D&D of TA-10.

During the 1977 FUSRAP survey, sampling was performed in 120 cm deep
trenches that crossed the location of SWMUs 10-003(i-l).

3.1.4.5.3 Nature and Extent of Existing Contamination

The trench samples collected at the location of SWMUs 10-003(i-l) during the 1977
FUSRAP survey indicated background levels of gross-alpha and gross-beta
activity. However, 9gr levels were nearly 6 pCi/g, which was approximately 15
times the background level.

3.1.4.6 SWMUs 10-003(n-0)
3.1.4.6.1 SWMU Description and Historical Operation

SWMU 10-003(h) was a leach fieid for the liquid waste disposal complex that
served the radiochemistry laboratory (TA-10). It is likely that this was aiso a leach
field for the septic system [SWMU 10-004(b)] that served the radiochemistry
laboratory. This leach field was located in the stream bed north of TA-10 (Figure
3.1-2¢). The dimensions and description of the leach field are unknown.

A chemist who worked at the radiochemistry laboratory remembers
decontamination holes [SWMU 10-003(o)] located near the stream bed leach field.
It is possible that the decontamination holes were part of the stream bed leach
field [SWMU 10-003(n)] (LANL 1990, 0145).

3.1.4.6.2 SWMU Investigations and Remediation

During the 1963 D&D of TA-10, the highest levels of radioactivity encountered
were associated with the liquid waste disposal complex that served the
radiochemistry laboratory. The entire complex of tanks, lines, manholes etc. was
excavated to a depth of approximately 6 m. During the excavation, radiation levels
ranged as high as 35 mrad/hr, and the bottom of this excavation had readings of
1.5 mrad/hr. This large excavation was then backfilled with dirt from other parts
of the canyon and building debris from the D&D of the Bayo site (see Subsection
3.1.4.1.1) (Blackwell and Babich 1963, 06-0009). It is unknown whether the leach
field and decontamination holes were excavated during this effort.

During the 1977 FUSRAP survey, three core samples (to 30cm) were taken near
the location of SWMUs 10-003(n-0). In addition, samples were taken near the
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stream bed along a trench which was dug from the former outfali of SWMU 10-
004(b) to the stream bed.

3.1.4.6.3 Nature and Extent of Existing Contamination

The three core samples taken during the 1977 FUSRAP survey in the location of
SWMUs 10-003(n-o) indicated gross-alpha and gross-beta activity at, or below,
background levels. The concentration of 90sr was slightly above background.

Results were much higher in the samples taken near the stream bed from the
trench. In the 60-120 cm layer, these samples indicated no gross-alpha activity,
but maximum gross-beta activity was 48 pCi/g and the maximum °°Sr activity was
67.2 pCifg.

3.1.4.7 SWMU 10-004(a)
3.1.4.7.1 SWMU Description and Historical Operation

SWMU 10-004(a) is a septic tank (structure TA-10-40) which served the Personnel
Buiiding (TA-10-21) at TA-10 from 1949 through 1963 (Figure 3.1-2b; Figure A-10-
13, Appendix A). The tank had a capacity of 1060 gal., and discharged to a pit
measuring 8 ft wide, 8 ft long, and 12 ft deep (AEC 1954, 06-0002). Engineering
drawing ENG R-637 (LASL 1958, 06-0026) indicates that this septic system
discharged to a drainline and outfall located in a stream channel approximately
200 ft north-northeast of SWMU 10-002(a) (Figure 3.1-2c¢).

3.1.4.7.2 SWMU investigations and Remediation

SWMU 10-004(a) was removed during the 1963 decontamination and
decommissioning of TA-10 and taken to MDA-G at TA-54. No information is
available conceming the fate of the disposal pit associated with this SWMU. It is
not clear whether or not the 4-in. diameter tile drain to this outfall or soil around
the outfall was removed during decommissioning (LANL 1990, 0145).

During the 1977 FUSRAP survey, several holes were drilled and trenches were
dug around SWMU 10-004(a). One trench was dug across the area where the
line led from the personnel building (TA-10-21). Another was dug across the
septic tank location (TA-10-40), and two more were dug across the location of the
line leading from the tank to the pit. Two holes were augered in and near the pit
location (Mayfield et al. 1979, 06-0041).
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3.1.4.7.3 Nature and Extent of Existing Contamination

The auger holes and trenches dug around SWMU 10-004(a) during the 1977
FUSRAP survey indicated background, or below background levels, of gross-alpha
and gross-beta activity. Gross-alpha activity ranged from 4 to 44 pCi/g and gross-
beta activity ranged from 2 to 4 pCi/g.

3.1.4.8 SWMU 10-004(b)
3.1.4.8.1 SWMU Description and Historical Operation

SWMU 10-004(b) (TA-10-38) was a 540-gal. capacity sanitary septic tank that
served the radiochemistry laboratory (Figure 3.1-2c). It was constructed of
reinforced concrete and measured 4 ft wide, 10 ft long, and 4 ft deep. This tank
handled sanitary waste, but is suspected to have also received liquid wastes from
the radiochemistry laboratory (TA-10-1). The overflow from SWMU 10-004(b)
drained through a 4-in. diameter vitrified clay open-joint drain pipe to the stream
channel. SWMU 10-004(b) was used from 1944 to 1963 (LANL 1990, 0145).

3.1.4.8.2 SWMU Investigations and Remediation

SWMU 10-004(b) was removed during the 1963 D&D and taken to TA-54 for
disposal. It is likely that the line and soil surrounding the tank were also removed
during the liquid waste disposal system excavation. Readings from the tank prior
to its removal were less than 5.0 mrad/hr (LANL 1990, 0145).

In 1973, a test hole designated as M-2 was drilled to a depth of 6.1 m near the
outfall of SWMU 10-004(b). Sample analyses indicated **Sr surface and
subsurface contamination, while plutonium levels were at background. Five
additional test holes were drilled near the M-2 hole in 1974. These holes indicated
above background gross-beta activity (Mayfield et al. 1979, 06-0041).

During the FUSRAP survey, trenching was performed along the line leading from
the radiochemistry laboratory (TA-10-1) to SWMU 10-004(b), and then along the
outfall line leading from 10-004(b) to the stream bed leach field.

3.1.4.8.3 Nature and Extent of Existing Contamination
Many samples were taken during the 1977 FUSRAP survey along the trench
leading to and from SWMU 10-004(b). These samples indicated gross-beta

activity to 48 pCi/g and gross-alpha activity to 62 pCi/g (Mayfield et al. 1979, 06-
0041).
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3.1.4.9 SWMU 10-005
3.1.4.9.1 SWMU Description and Historical Operation

An open pit about 30 m west of the northwest firing point (Figure 3.1-1) was used
during the 1940s and 1950s to contain shot debris swept from the firing sites and
adjacent area. The dimensions of this pit are unknown as are the quantities and
type of materials that were placed into it. The debris may have contained small
quantities of uranium, 9°Sr, lead, HE residues, and possibly beryllium (LANL 1990,
0145).

in 1957, the pit debris was excavated, the wastes burned, and the ash taken to
MDA-C at TA-50. The specifics on how this operation was conducted (i.e.,
whether uraniumwas burned), including pre- and post-burning monitoring activities
are unknown (LANL 1980, 0145).

3.1.4.9.2 SWMU Investigations and Remediation

Dose estimates from residual surface radioactivity at the firing sites were
measured in 1961 with field instruments, and ranged from background
(approximately 0-0.02 mR/hr) to about 0.6 mR/hr. None of the previous site
investigations from 1961 to 1977 specifically targeted the surface disposal area for
evaluation of soil contamination concentrations. However, the extensive TA-10
FUSRAP survey in 1977 (Mayfield et al. 1979, 06-0041), described in Subsection
3.1.3, encompassed this disposal area. Results of that survey demonstrated that
the highest surface gross-alpha and gross-beta activity were measured in the firing
sites that encompassed this disposal area. However, the proximity of the firing
sites to this disposal area lead to ambiguity about the surface disposal area
contributions to the measured soil radioactivity.

During the 1986 CEARP field survey, the extent of this disposal area (observed
as a depression) was found, as well as the presence of residual metal debris
within the depression (DOE 1987, 0264).

3.1.4.9.3 Nature and Extent of Existing Contamination

Due to the proximity of SWMU 10-005 to the firing sites [SWMUs 10-001(a-d)],

there is no current documentation of potential residual contamination at SWMU
10-005 that is attributable only to this former disposal pit.
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3.2 Technical Area 31 (TA-31) - East Receiving Yard
3.2.1 Overview of Historical Operations

Technical Area 31 (TA-31), known as the east receiving yard, was constructed
west of the Laboratory Airport in the summer of 1945 for deliveries from the
Navajo Van Line (Figure A-31-1, Appendix A). TA-31 originally consisted of five
warehouses (TA-31-2, -3, -4, -5, and -6), a roofed receiving dock (TA-31-1), and
an oil drum storage area (TA-31-9). Several upgrades were made to the site prior
to 1950. A memo from L. G. Huhr to the Black and Veatch Engineering firm
discusses a paving project that was to take place at TA-31 covering 250,000 #t
and would be sufficient to provide parking for "50 unloaded trucks and other
vehicles” (Huhr 1946, 06-0022). Engineering drawing ENG.4 C-275 (LASL 1949,
06-0023) establishes that the paving project was completed. In 1949, six
hutments that made up warehouse TA-31-2 were removed to make room for a
more permanent warehouse, TA-31-7. This new warehouse was constructed on
the former TA-31-2 location in August 1949, and included a sanitary septic system
that consisted of two manholes designated as TA-0-41 and -42 (or ULR-41 and -
42), a septic tank designated as TA-0-7 (ULR-7), and an associated sewer line.
A transformer station (TA-31-8) was also added to the site prior to 1950 (LASL no
date, 0402). Figure 3.2-1 illustrates the TA-31 site after 1950.

TA-31 was operated by Group A-4, which was responsible for the procurement of
all items required by the Laboratory, from office stationary and supplies to
technical apparatus. Group A-4 also maintained all stock rooms and warehouses,
and kept all property records. It is not documented which chemicals and oils were
received and stored at the site; however, it is unlikely that large quantities of buik
chemicals were stored at TA-31 because Group A-4 maintained five hutments for
chemical storage at Technical Area 21 (TA-21) (LASL 1947, 0461).

TA-31 was eventually abandoned, and the buildings in the former east receiving
yard were removed in August 1954. There is no documentation of
decontamination and decommissioning of the site at that time. The septic tank
remained in place until its removal in 1988. No surrounding soil was removed
during the tank removal; however, some excavation was required to remove the
tank. No septic lines were connected to the tank at the time of removal. Upon
removal, samples were collected from the tank; the samples reportedly contained
no detectable concentrations of hazardous constituents. Following the sampling,
the tank was taken to the county landfill for disposal. The original document
referring to this removal effort and sampling and analysis results has not been
located.

The only listed SWMU at TA-31 is the sanitary septic system (SWMU 31-001).
The storage yard and associated warehouses are listed as a potential area of
concern (AOC C-31-001). Table 3.2-1 lists the TA-31 SWMUs and associated
structures.
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Figure 3.2-1. TA-31 site map and associated SWMU locations (modified from LANL 1990, 0145; AEC
1963, 06-0016; AEC 1963, 06-0030; Los Alamos County 1986, 06-0061; LASL 1950,
06-0054). '
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TABLE 3.2-1 TA-31 SWMUs AND ASSOCIATED STRUCTURES
SWMU SWMU Known Associated Structure
Number Description Structures Description
31-001 Septic System TA-0-7 Septic Tank
TA-0-41 Sanitary Sewer Manhole
TA-0-42 Sanitary Sewer Manhole
TA-31-7 Main Warehouse
C-31-001 Potential Soil TA-31-1 Receiving Dock
Contamination TA-31-2 Warehouse
Beneath Structures TA-31-3 Warehouse
TA-31-4 Warehouse
TA-31-5 Warehouse
TA-31-6 Office and Warehouse
TA-31-7 Warehouse
TA-31-8 Transformer Station
TA-31-9 Drum Storage Area
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3.2.2 Summary of Previous Investigations

The only known site investigation of the former east receiving yard (TA-31) was
a site reconnaissance survey by the 1986 CEARP Survey team. During the
survey, the septic tank was identified on a bench above the rim of Pueblo Canyon
and was observed full of water and soil (DOE 1987, 0264).

3.2.3 East Receilving Yard SWMU Aggregate

This aggregate consists of SWMU 31-001, a sanitary septic system.

3.2.3.1 Septic System [SWMU 31-001]
3.2.3.1.1 SWMU Description and Historical Operation

The sanitary septic tank system, SWMU 31-001 (structure ULR-7 or TA-0-37),
served the main warehouse building (TA-31-7) at TA-31 from 1949 to 1954. The
septic line ran north from building TA-31-7 to a septic tank (TA-0-7) located on a
small bench above the mesa rim of Pueblo Canyon (Figure 3.2-1) (DOE 1987,
0264). The tank, constructed of reinforced concrete, was 4 ft long, 3 ft wide, and
several feet deep (LANL 1990, 0145). The tank drained directly into Pueblo
Canyon from a 4-in. diameter pipe outfall. The exact date of construction of the
tank is unknown, but it is assumed to have been installed in August 1949, when
building TA-31-7 was constructed. The septic tank was located above-ground and
was removed in 1988 (LANL 1990, 0145). There is no documentation of
accidental spills having occurred at buiiding TA-31-7, but it is possible that any
chemicals stored in the warehouse may have entered the septic system.

3.2.3.1.2 SWMU investigations and Remediation

See Subsection 3.2.2.

3.2.3.1.3 Nature and Extent of Existing Contamination
No documentation is available regarding the removal and closure of SWMU 31-

001 (septic tank system). The nature and extent of potential residual
contamination in the surrounding soil and sediment are not known at this time.
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3.3 Technlcal Area 32 (TA-32) - Medical Research Facility
3.3.1 Overview of Historical Operations

The medical research and training facilities for the Laboratory were located at
Technical Area 32 (TA-32) between the years 1944 and 1954 (Figure A-32-1,
Appendix A). TA-32 was operated by H-Division under Dr. L. H. Hempelmann.
TA-32 was located south of Trinity Drive behind the Zia Supply Building (now the
Los Alamos County Roads Division) near the north edge of Los Alamos Canyon
(Figure 3.3-1). The area consisted of four laboratories (TA-32-1, -2, -5, and -11),
an office building (TA-32-3), three warehouses (TA-32-4, -12, and -13), an
incinerator (TA-32-9), two septic tanks (TA-32-7 and -8), a valve house that
contained the access points to the piping at the site (TA-32-6), and a transformer
station (TA-32-10). Most of the structures were reconstructed barracks. All of the
structures at TA-32 were removed, but the removal date is not known. Only the
incinerator and the septic tanks are listed SWMUs (SWMUs 32-001 and 32-002(a-
b), respectively). The soil beneath former structure locations is listed as an AOC
(C-32-001). The SWMUs and associated structures are listed in Table 3.3-1
(LASL no date, 0402; LASL 1947, 0641; LANL 1990, 0145).

In 1944, after several Laboratory personnel had been diagnosed as having been
exposed to plutonium, the Laboratory determined the need to develop a urinalysis
method to monitor radionuclide accumulation in Laboratory personnel. A small
staff was hired, and an existing military police barracks at the site was converted
to a laboratory. The research group expanded and performed research
investigations into the metabolism of plutonium in animals (LASL 1950, 0682).
The research group activities comprised three areas: organic chemistry,
radiobiology, and biochemistry.

The Organic Chemistry Section was primarily concemed with labeling biologically
and medically-important substances with isotopes. These included iodine-131,
sulfur-35, carbon-14, hydrogen-3, and nitrogen-15. However, the research
activities of this section were not confined to those mentioned. Other activities
included organic analyses, preparation and purification of special organic
compounds, and the production of large organic crystals.

The Radiobiology Section was primarily concerned with studying the biological
effects of radiation on normal and cancerous tissue; biological methods of
measuring radiation dosage and possible applications to future atomic bomb tests;
and the relative biological effectiveness of beta and gamma rays and neutrons of
various energies on the organ weights of mice and on mitotic activity of tissues.
This research section also addressed radioautographic methods of determining
where radioactive material localizes in various tissues of the body (LASL 1950,
0682).

The Biochemistry Section was primarily concerned with the toxicology of plutonium
and americium; the metabolism of carbon-14 and sulfur-35 labeled materials; the
effect of radiation on nucleic acid systems; and methods of measuring tritium in
biological systems (LASL 1950, 0682).
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TABLE 3.3-1 TA-32 SWMUs AND ASSOCIATED STRUCTURES

SWMU SWMU Known Associated Structure
Number Description Structures Description
32-001 Incinerator TA-32-9 Incinerator
TA-32-1 Main Laboratory
32-002 (a) Septic Tank TA-32-7 Wood Septic Tank
32-002 (b) Septic Tank TA-32-8 Concrete Septic Tank
C-32-001 Potential soil TA-32-1 Main Laboratory
contamination TA-32-2 Laboratory
beneath former
A — TA-32-3 Office
TA-32-5 Laboratory
TA-32-12 Warehouse
TA-32-13 Warehouse
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Besides radionuclide and chemical wastes from research activities, other potential
waste streams include animal carcasses and their excrement after they were used
in experiments. It is possible that both waste streams were incinerated at the on-
site incinerator (TA-32-8). In addition, electronic and radiation survey equipment
was calibrated at TA-32 in the late 1940s (LANL 1989, 0682).

Contaminated waste was picked up from TA-32 on an "on call" basis by Group H-
1. Types of waste picked up included animal carcasses and lab pack material.
The standard waste container for disposal was a cardboard box sealed with 2-in.
masking tape. Between the years 1948 and 1953, waste from TA-32 was taken
to pits 1, 2, and 3 in MDA-C at TA-50. Because the Laboratory did not identify
radioactive isotopes associated with waste disposal activities until approximately
1954, radicactive isotopes associated with these wastes were not identified (IT
Comoration 1991, 06-0001).

TA-32 was abandoned in 1954. All structures were razed, but the exact date is
unknown. SWMU 32-002(a) (structure TA-32-7) was thought to have been left at
the site folliowing decommissioning in 1954 (LANL 1990, 0145). SWMU 32-002(b)
(structure TA-32-8) was removed in 1988. Prior to its removal, samples of siudge
in the tank were collected and analyzed. While the sample analyses indicated no
radioactive contamination, the analyses did detect parts per billion (ppb)
concentrations of volatile organics, with the exception of parts per million (ppm)
concentrations of methylene chioride and chloroform. The analyses also indicated
ppb concentrations of semivolatiles (phenols). Results of the EP Toxicity tests
indicated high levels of lead and chromium. The septic tank and sludge contents
were disposed of in MDA-L at TA-54.

3.3.2 Summary of Previous Investigations

The only documented site investigation of TA-32 was performed by the 1987
CEARP Survey, Phase I. This survey included only a visual inspection which
indicated that both septic tanks were near the edge of the mesa top (DOE 1987,
0264).

3.3.3 Medical Research Facility SWMU Aggregate

This aggregate consists of SWMUs 32-001 and 32-002(a-b): an incinerator and
two septic tank systems.

3.3.3.1 Incinerator [SWMU 32-001]

3.3.3.1.1 SWMU Description and Historical Operation

TA-32 had an incinerator (TA-32-9), designated as SWMU 32-001, located on the
northeast corner of the main laboratory building (TA-32-1) (Figure 3.3-1). It was
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constructed of brick and was 2.5 ft wide, 2.5 ft long, and 10 ft high (LANL 1990,
0145). The incinerator probably received any combustible waste from the medical
research facilities. Disposition of the ash from the incinerator is unknown (LANL
1990, 0145).

3.3.3.1.2 SWMU Investigations and Remediation

The incinerator was removed, but the exact date is unknown. No formal
investigations of this SWMU have been documented.

3.3.3.1.3 Nature and Extent of Existing Contamination

The nature and extent of potential residual contamination in the surrounding soil
and sediment is not known at this time.

3.3.3.2 Septic Tank - [SWMU 32-002(a)]
3.3.3.2.1 SWMU Description and Historical Operation

Two septic tank systems (structures TA-32-7 and -8) served TA-32 (Figure 3.3-1).
While there are no drawings that indicate exactly which buildings these tanks
served, it is assumed that they served laboratory buildings where there were
probably many sinks, toilets, and drains. SWMU 32-002(a) (TA-32-7) was of wood
frame construction, and was 4 ft wide, 8 ft long, and 4 ft deep. Since
radionuclides were used for experiments in these laboratories, and no industrial
waste line served TA-32, it is possible that contaminants were disposed of through
this septic system. The septic tank was connected to an outfall over the edge of
Los Alamos Canyon. SWMU 32-002(a) is thought to have been abandoned in
place. Wood debris remaining at the site is assumed to be the remains of SWMU
32-002(a) (LANL 1990, 0145).

3.3.3.2.2 SWMU Investigations and Remedilation

No documentation is available regarding the removal and closure of SWMU 32-
001(a). The 1987 CEARP Survey, Phase |, indicated that the tank was observed
near the edge of the mesa top (DOE 1987, 0264).

3.3.3.2.3 Nature and Extent of Existing Contamination

The nature and extent of contamination in the surrounding soil and sediment is not
known at this time.
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3.3.3.3 Septic Tank [SWMU 32-002(b)]
3.3.3.3.1 SWMU Description and Historical Operation

Two septic tank systems (structures TA-32-7 and -8) served TA-32 (Figure 3.3-1).
While there are no drawings that indicate exactly which buildings these tanks
served, it is assumed that they served laboratory buildings where there were
probably many sinks, toilets, and drains. SWMU 32-002(b) (TA-32-8) was
constructed of reinforced concrete and was 9 ft wide, 5 ft long, and 6 ft deep.
Because radionuclides were used for experiments in these laboratories, and no
industrial waste line served TA-32, it is possible that contaminants were disposed
of through this septic system. The septic tank was connected to an outfall at the
edge of Los Alamos Canyon. The tank was decommissioned in 1954 and was
removed in 1988 (LANL 1990, 0145).

3.3.3.3.2 SWMU Investigations and Remediation

SWMU 32-002(b) was left in place when TA-32 was decommissioned. The tank
was removed in 1988 and sludge samples were taken from the tank prior to its
removal.

3.3.3.3.3 Nature and Extent of Existing Contamination

The samples of the septic tank siudge from 32-002(b) collected in 1988 during the
tank removal contained part per billion concentrations of volatile organic and
semivolatile organic compounds, and lead and chromium in excess of the EP-
Toxicity maximum concentrations (see Subsection 3.3.1). The nature and extent
of potential residual contamination in the surrounding soil and sediment is not
known at this time.
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3.4 Technical Area 45 (TA-45) - WD Site Waste Treatment Facility
3.4.1 Overview of Historical Operations

Technical Area 45 (TA-45), released to Los Alamos County in 1967, was the site
of the first radioactive liquid waste treatment facility at the Laboratory. TA-45 was
located northwest of the intersection of Canyon Road and Central Avenue (Figure
3.4-1) and was operated from April 1951 through June 1964. The structures
associated with the technical area included a waste treatment facility and
laboratory (TA-45-2), a vehicle decontamination facility (TA-45-1), a sewage lift
station (TA-45-3), and a transtormer station (TA-45-4). Other ancillary equipment
included two sanitary sewer manholes (TA-45-5 and TA-45-6), four industrial waste
(acid waste) manholes (TA-45-7, TA-45-8, TA-45-9, and TA-45-10), and all
associated piping (LASL no date, 0402). The operational history of TA-45 is
summarized in Table 3.4-1.

After the treatment plant ceased to operate in 1964, several radiation surveys of
the TA-45 structures were completed before decontamination and
decommissioning activities began (LASL 1965, 06-0027; Mitchell 1965, 06-0029;
Buckiand 1965, 06-0010). The vehicle decontamination facility (SWMU 45-002)
and the waste treatment plant (SWMU 45-001) were radioactively contaminated.
Additionally, all industrial waste (acid waste) manholes at the site (TA-45-7 through
10) and the entire industrial waste (acid waste) line (SWMU 45-003) between TA-1
and TA-45 were radioactively contaminated. No radioactivity was detected at the
transformer station (TA-45-4), the sewage lift station (TA-45-3), or the sanitary
manholes (TA-45-5 and 6). Alpha activity was monitored in the Acid Canyon area
in August 1965, and "nuisance levels" of contamination were found. Laboratory
Group H-6 recommended that 3 ft of clean soil be placed over both outfall areas
(SWMUs 45-001 and 1-002) and upper Acid Canyon after the TA-45 buildings
were removed (Barnett 1965, 06-0003; Kennedy 1965, 06-0033). This was never
done.

An additional radiation survey (unspecitied type) of Acid Canyon was compieted
by Group H-1 in August and September 1965. Activity measurements on the dry
clift portion of the treated outfall location below the waste treatment plant (SWMU
45-001) registered 10,000 counts per minute alpha and 0.5 mr/hr beta-gamma
activity. Alpha activity below the untreated outfall (SWMU 1-002) from TA-1 was
8,000 counts per minute (Buckland 1965, 06-0011; Buckland 1965, 06-0012).

Decontamination and decommissioning of the TA-45 liquid waste treatment plant
(SWMU 45-001) began in October 1966 (Figure A-45-2, Appendix A). Al
radioactively contaminated equipment, plumbing, and removable fixtures were
removed. The structures for the waste treatment plant (SWMU 45-001) and the
vehicle decontamination facility (SWMU 45-002) were demolished, and all debris
was removed. Buried industrial waste (acid waste) lines (SWMU 45-003),
industrial waste (acid waste) manholes, and a significant amount of contaminated
soil in the vicinity of the radioactively contaminated structures were excavated. Al
debris was transported to the solid radioactive waste disposal area at TA-54,
MDA-G. A total of 516 dump-truck loads of debris were removed during the
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Figure 3.4-1. TA-45 site map and associated SWMU locations (modified from LANL 1990, 0145; AEC
1963, 06-0036; Los Alamos County 1986, 06-0059; Los Alamos County 1986, 06-0060;
LASL 1961, 06-0051; LASL 1955, 06-0052; LASL 1962, 06-0053).
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TABLE 3.4-1 HISTORICAL OPERATION AT TECHNICAL AREA 45

| Date | DescriEtion

1943 -1951 Untreated liquid radioactive waste discharged to Acid Canyon.
1947 Sewage lift station and transformer station constructed at the site
for community services.

1948-1951 Joint effort between U.S. Public Health Service and Lab to
develop method of removing plutonium and other radionuclides
from liquid waste.

?-1951 Treatment Plant (TA-45-2) designed and constructed. Vehicle

decontamination facility also constructed.

June 1951 - June 1953

Only liquid waste from TA-1 processed at TA-45.

June 1953

Liquid wastes from TA-3 added to TA-45 waste stream.

September 1953

Liquid waste from TA-43 added to TA-45 waste stream.

January 23, 1955

A section of the industrial waste (acid waste)line between the
neutralization tank at TA-3 and TA-45 plant froze up resulting in
several hundred gallons of waste discharging into Los Alamos
Canyon beneath Omega Bridge; no significant contamination
was found in affected soils.

1955

Wastewater from vehicle decontamination facility diverted to the
treatment plant instead of discharging into Acid Canyon
untreated.

November 1957

Modifications to the waste treatment plant result in increased
treatment capacity from 90 to 145 gallons/minute.

January 21, 1957

Plutonium spill occurred in parking lot south of TA-45-2; the
contaminated soil was removed to an unspecified contaminated
dump.

1958 Liquid wastes from TA-48 were added to the line coming from
TA-3.

July 1963 Liquid wastes from TA-3 and TA-48 redirected to the new Central
Waste Treatment Plant (TA-50).

July 1963 Low level liquid waste from TA-43 redirected to sanitary sewer

system.

July 1963 - May 1964

Only liquid wastes from TA-1 processed at TA-45.

July 1964 - June 1964

Untreated low level liquid wastes released from decommissioning
of Sigma Building at TA-1. May contain some fission products.

June 1964

No further effluents released from TA-45 into Acid Canyon.

October 1966

Beginning of decommissioning at TA-45, including outfall
locations.

January 1967

Decommissioning and decontamination put on hold for weather
reasons.

May 1992
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TABLE 3.4-1 HISTORICAL OPERATION AT TECHNICAL AREA 45 (CONTINUED)

Date ] Descrigtion

Spring 1967 Further decommissioning and decontamination.

July 1967 TA-45 and Acid Canyon and part of Pueblo Canyon transferred
to Los Alamos County. This includes transfer of sewage lift
station (TA-45-3) and concrete plugged sanitary manholes (TA-

45-5 and -6).
1977 - 1981 FUSRAP Survey Completed at Site.
May 1986 Radiological survey directly southeast of TA-45 site found no

above background radioactivity.

1986 - 1987 Los Alamos County natatorium constructed southeast of the site.
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operations (Blackwell 1967, 06-0006; LANL 1981, 0141). During the same time,
decontamination of portions of Acid Canyon was accomplished (Figure A-45-3,
Appendix A). Contaminated tuff was removed from the cliff face in the outfall
locations (SWMUs 45-001 and 1-002). Workers using jackhammers and axes
were suspended over the cliff edge on ropes with safety harnesses to remove
contaminated rock (LANL 1981, 0141). An estimated 94 dump-truck loads were
removed through these operations and placed in Pit #4 in MDA-C at TA-50
(Blackwell 1967, 06-0007). In January 1967, the operations were suspended due
to cold weather. Additional decontamination was undertaken in the spring,
including removal of more contaminated rock, the flow-measuring weir from Acid
Canyon, and other portions of the buried industrial waste (acid waste) lines
(SWMU 45-003). The TA-45 site and Acid Canyon were considered free of
radioactive contamination by July 1967, and the posted signs were removed to
allow unrestricted access (Blackwell 1967, 06-0006; Blackwell 1967, 06-0008).
Some residual radioactivity was left in the inaccessible areas of the canyon (less
than 500 counts per minute alpha activity), but the area was not considered a
public health hazard at that time (Blackwell 1967, 06-0008).

The TA-45 site, Acid Canyon, and a portion of Pueblo Canyon were transferred
to the County of Los Alamos by Quit Claim Deed on July 1, 1967, pursuant to the
Community Disposal Act. The transfer allowed for an easement for continued
access for maintenance of sampling locations and test wells in, and adjacent to,
the channel in Acid and Pueblo Canyons (LANL 1981, 0141).

The five identified SWMUs at TA-45 include the radioactive waste treatment plant
and ouftfalls (SWMU 45-001), the former vehicle decontamination facility (SWMU
45-002), the decommissioned industrial waste (acid waste) lines (SWMU 45-003),
an untreated industrial waste (acid waste) outfall (SWMU 1-002), and a sanitary
sewer outfall (SWMU 45-004). Due to a plutonium sludge spill at TA-45 (H-
Division 1957, 0675, see Subsection 3.4.3.2.1), the former parking lot area s listed
as an area of concern (AOC C-45-001). The SWMUs and associated structures
at TA-45 are listed in Table 3.4-2.

3.4.2 Summary of Previous Investigations
3.4.2.1 Investigations Prior to 1977

The Laboratory has monitored the soil, water, and air at the TA-45 site and
adjacent canyons affected by the waste treatment operations since 1945 (LANL
1981, 0141). The U.S. Geological Survey (USGS), Water Resource Division,
studied the water quality and geohydrology in the area from 1949 to 1971 to
determine the effects of release of industrial effluent. In addition, the
environmental monitoring statf at the Laboratory has continued routine surveillance
of the affected areas. A series of reports including documentation and
interpretation of the monitoring data have been published annually since 1970 by
the Laboratory. The reports include soil, air, water, and extemal penetrating
radiation monitoring data and dose estimates.

May 1992 3.78 RFl Work Plan for OU 1079



Chapter 3

SWMU Descriptions

TABLE 3.4-2 TA-45 SWMUs AND ASSOCIATED STRUCTURES

SWMU SWMU Known Associated Structure
Number Description - Structures Description
45-001 Treatment Facility TA-45-2 Radioactive Waste Treatment
Facility and Associated Outfalls
45-002 Decontamination TA-45-1 Vehicle Decontamination
Facility Facility and Qutfall
45-003 Decommissioned TA-45-8 Manhole in industrial waste (acid
Waste Lines waste) line connecting TA-45-1 to
TA-45-2.
45-004 Sanitary Sewer Outfall TA-45-3 Sanitary Sewer Lift Station
TA-45-5 Sanitary Sewer Manhole
TA-45-6 Sanitary Sewer Manhole
1-002 Untreated Waste Outfall Many TA-1 See OU 1078 Work Plan for
Structures details
C-45-001 Potential Soil TA-45-2 Radioactive Waste Treatment
Contamination in Facility
parking lot
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The historical data indicate a distinct distribution pattern of radioactivity. The
majority of residual activity remains attached to bank soils or more stable inactive
channel sediments. As expected, the radioactivity is greatest near the waste
discharge points and generally decreases with distance from the source area.
However, the levels and distribution of radioactivity can vary considerably in the
canyon stream channels due to the intermittent major flow events (LANL 1981,
0141).

3.4.2.2 Formerly Utilized MED/AEC Sites Remedial Action Program
(FUSRAP) - 1977

An investigation of TA-45 was conducted in the late 1970s under the auspices of
the Formerly Utilized Sites Remedial Action Program (FUSRAP) sponsored by the
US Department of Energy (DOE). A comprehensive report describing these
activities was issued in May 1981, entitled "Radioclogical Survey of the Site of a
Former Radioactive Liquid Waste Treatment Plant (TA-45) and the Effluent
Receiving Areas of Acid, Pueblo, and Los Alamos Canyons, Los Alamos, New
Mexico" (LANL 1981, 0141). The FUSRAP investigation was designed to provide
a basis for estimating potential exposures to the public based on land use at the
time of the FUSRAP survey as well as possible future uses. Historical data from
previous investigations were used to guide the FUSRAP sampling program (LANL
1981, 0141).

The FUSRAP survey consisted of soil and sediment sampling, analysis of airborne
radioactivity measurements through the Laboratory's environmentai surveillance
program, and measurement and analysis of external penetrating radiation (LANL
1981, 0141). Each of these field efforts is described in the following subsections.

3.4.2.2.1 FUSRAP Soll and Sediment Sampling

The area designated for soil and sediment sampling included the former liquid
waste treatment plant site (SWMU 45-001), including the treated and untreated
outfall locations, and the receiving canyons: Acid, Pueblo, and Los Alamos
(Figures 3.4-2a-b). The portable field instruments used for radioactivity detection
in the survey included a phoswich and a micro-R meter (LANL 1981, 0141).

All of the soil and sediment samples were analyzed for gross-alpha and gross-beta
activity by ZnS and plastic scintillator detectors, respectively. Subsets of these
samples, selected by random choice or identified by prior monitoring data, were
submitted for various radiochemical analyses. The largest number of
radiochemical analyses were gerformed for #%¥py and 239y followed closely by
uranium, then %%sr, ! Th, 2%°Ra, 24'Py, and 2*'Am (LANL 1981, 0141).
A summary of the soil samptmg plan is provided in Table 3.4-3. Complete results
are provided in the FUSRAP Report (LANL 1981, 0141).
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TABLE 3.4-3 RESURVEY SAMPLING AND ANALYSIS SUMMARY

Sample No. of Analysis
Strata Type Locations Type Comment.
Treatment surtace 15 gross o,f3 positive survey meter response and
Plant Site (0-5 cm) pattern around untreated discharge
12 radiochemical positive gross o,p result; positive survey
meter response; expected
contamination
core 22 gross o,f3 rectangular gridpoints, H4
{0-25 cm)
11 radiochemical positive gross o,f result; expected
contamination
trench 24 gross o,p 6.1-m increments of industrial waste
(acid waste) alignment
12 radiochemical positive gross a,f result; positive survey
meter response; expected
contamination
auger 111 gross o,f potential structural leakage
(60-900 cm)
26 radiochemical  positive gross o,f result; potential
contamination
Acid Canyon surface 12 gross o, positive survey meter response
(0-5 cm)
5 radiochemical positive gross a result
core gross o,f positive survey meter response;
(0-25 cm) potential contamination
radiochemical clarification
Pueblo and Los surtace 26 gross o,f unusual accumulation or depletion
Alamos Canyons (0-5cm) feature
2 radiochemical positive gross o result
core 148 gross, o,f transect points; background clarification
(0-25 cm)
91 radiochemical positive gross o, result; background;
clarification; random selection.
(Modified from LANL 1981, 0141)
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The treatment plant site was divided into four general sampling locations
corresponding to operational uses within the site (Figure 3.4-2a-b). These
sampling locations included

» the former untreated outfall location (SWMU 1-002);

« the locations of the former industrial waste (acid waste) lines (SWMU 45-
003);

+ the location of the former vehicle decontamination facility (SWMU 45-
002); and

»  the location of the former waste treatment plant (SWMU 45-001).

Soil sampling point locations in Acid Canyon below the former untreated outfall
(SWMU 1-002) were determined by historical data or positive field instrument
response (Figure 3.4-2a-b). The majority of the soil samples in this location were
taken at a depth of 5 cm; however, a few cores were collected at depths to 25 cm.
The surface soil samples were collected with a 9-cm-diameter ring, and the near
surface samples were collected with 2.5-cm-diameter plastic pipe sections (LANL
1981, 0141). The highest Laboratory-analyzed concentration of >*°Pu in surface
soil for the entire survey area, 163,000 pCi/g, was encountered in the untreated
outfall location. The area of surface activity was approximately 30 m long, 5 m
wide, and 30 cm deep. The maximum Pu concentrations detected by
laboratory analyses were within a 30 to 75 cm wide band in the drainage channel
into Acid Canyon (LANL 1981, 0141).

Trenching was performed to coilect soil samples in the locations of the former
industrial waste (acid waste) line feeding into the TA-45 waste treatment plant, the
former effluent discharge line and outfall, and the former utility room floor drainline
and outfall. Trenches were dug perpendicular and parallel to the former line
locations with a backhoe. The trenches were excavated at 6.1 m intervals across
the line, at locations of former manholes, and at connections in the waste lines.
Soil samples were scooped near the bottom of the trenches, at depths of about
120 cm. Concentrations of 2*°Pu contamination were detected in the subsurface
where the industrial waste (acid waste) line approached the treatment plant, to a
maximum of 4 pCig. The 2*Pu concentrations extended over an area
approximately 40 m long, 3 m wide, and 1.5 m deep (LANL 1981, 0141).

Soil sampling locations in the vicinity of the former vehicle decontamination facility
(SWMU 45-002) and its drainage to Acid Canyon were determined by positive field
survey instrument response. Surface soil samples were collected with a 9-cm-
diameter ring, to a depth of 5 cm. (LANL 1981, 0141). These soil samples
indicated surface >>°Pu contamination in the drainage area leading from the former
vehicle decontamination facility, but at conSlderany lower activity levels than
detected in the untreated outfall area. The 2*®Pu concentration, to a maximum of
42 pCl/g, extended over an area approximately 10 m wide by 30 m long. The
depth of 2°py activity was not determined (LANL 1981, 0141).
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Figure 3.4-2a. General sampling locations at TA-45 (modified from LANL 1981, 0141).

RFI Work Plan for OU 1079 3-83 May 1992


http:301215.10.02

z66L Aepy

V8-t

601 NO 40} uejd YIOoM IdH

PUEBLO AND LOS ALAMOS CANYONS

Middle Lower Lower
Pueblo Canyon Pueblo Canyon Los Alamos Canyon

Guaje
Canyon

HI,"
“,

¥~ State Road 30

l"
| Bayo ‘"',
| Canyon

Wiy,
I,"‘}\ 4,

Wiy,
Treatment

gy, Plant Site )
" P Wiy, h"‘q,,l
LT TIALYS ‘4\'lnnnll,,l .
]

\)

aviIL e e
- oo Freel 14 11TY)
- f. LT “

Acid Canyon

11y,

Rio Grande R.

Scale in Kilometers

301215 1002.02 A48

Figure 3.4-2b. General canyon sampling locations downstream from TA-45 (modified from LANL 1981, 0141).

suondiidsaq NWMS

£ 421dvYy )



Chapter 3 SWMU Descriptions

Due to the varying depths of fill that was placed in this area during the original
decontamination and decommissioning in the 1960s, soil sampling in the location
of the former waste treatment plant (SWMU 45-001) was performed by auger
drilling. Soil samples (cuttings) were collected with a truck-mounted auger to a
minimum drilling depth of 240 cm. A solid-stem, 4-in. diameter auger was used
for the drilling. Soil samples collected inside the perimeter of the former treatment
facility were collected from depths ranging from 120 to 900 cm, sometimes
penetrating unidentified bedrock. These soil samples were collected from former
locations of the holding and settling tanks, sumps, and near corners of the former
waste treatment facility. Soil samples were also collected at locations of related
plant structures such as manholes. Outside the perimeter of the waste treatment
plant, a rectangular grid of unspecified dimensions and sampling intervals was
established, and soil samples were collected to depths of 240 cm (LANL 1981,
0141). Laboratory sampling results indicated that concentrations of 23°Pu were
present in the subsurface inside the perimeter of the former waste treatment
facility and its vicinity to a depth of 1.5 m. The area of 23%py concentrations, to
a maximum of 35 pCi/g, extended over an area about 55 m wide by 60 m long
(LANL 1981, 0141).

The cliff face extending from the TA-45 site into the headwaters of Acid Canyon,
where the former effluent had flowed, was surveyed separately using a portable
phoswich and micro-R meter. A total of eleven vertical transect lines were
surveyed; eight of them on the cliff face that had been extensively decontaminated
by chipping (during the 1960s decontamination and decommissioning); one paraliel
to the flow path for the untreated waste outfall (SWMU 1-002); one parallel to the
drainage for the vehicle decontamination facility (SWMU 45-002); and one parallel
to the smaller 6-in. diameter utility room floor drain outfall from the treatment plant
(LANL 1981, 0141). No significant levels of activity were detected on the cliff face.

Two different methods were utilized for sampling within Acid Canyon. Soil
samples at the headwaters of the canyon near the former effluent outfalls were
collected in locations registering a positive activity response on the field survey
instruments. The soil samples were collected at depths of 5 cm. Additional soil
samples were collected in the stream channel to correspond with sample locations
in previous studies (LANL 1981, 0141). The soil samples were collected at a
depth of 25 cm and were collected with either a 9-cm-diameter ring or 2. 5 cm-
diameter plastic pipe sections (LANL 1981, 0141). Concentration levels of 2Py,
to a maximum of 629 pCi/g, were above background levels in all channels and
banks of Acid Canyon, to depths of 30 cm. The higher activity levels detected in
the channei banks decreased with increasing dustance from the discharge points
(LANL 1981, 0141). The concentrations of 23¥p, extended over an area
approximately 2 m wide and 750 m long (Table 3.4-4).

The stream channel sediments in Pueblo and Los Alamos Canyons were sampled
by establishing 100 m segments down the channel and randomly selecting one out
of every five segments (500 m). In each selected segment, samples were
collected in the active and inactive stream channel and on each bank. In the
lower reaches of the canyons, additional soil samples were collected as the
channels widened. Areas near a meander or sand bar also warranted additional
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TABLE 3.4-4 SUMMARY OF RADIOLOGICAL ANALYSES OF SOILS AND SEDIMENTS ASSOCIATED WITH THE TA-45
WASTE TREATMENT PLANT AND OUTFALL

e I Lower Lower Northern N.M.
Acid Mid-Pueblo Puebio Los Alamos Background
STRATUM: Subsurlface Surface Canyon Canyon Canyon Canyon Concenltrations
Radloactivily Concentratlons (x t s).
39 . .
= Plutonium (pCi/g) 0.008 1 0010
Maximum in Stratum 35 163 000 630 88 155 93
Average in Active Channel 6.3+ 10.6 31129 11111 09105 0241026
Average in Inactive Channel 51136 0.1510.18
Average in Banks 21000 t 49 000 110t 75 35140 64158 23130
Other lIsolopes
Concentration Increment
Above Background
b
Ng, (pCig) 01-10 05-230 10114 NS NS NS 0251027
(Range) (Range)
‘37Cs(pCVg) 0-3 0.1-180 1914 NS N.S. 027t018 0.32 1030
{Rangue) (Range)
Uranium (pg/g) 1-36 1600 1311 NS 1.1106 20106 18113
(Range) (Hange)
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TABLE 3.4-4 SUMMARY OF RADIOLOGICAL ANALYSES OF SOILS AND SEDIMENTS ASSOCIATED WITH THE TA-45
WASTE TREATMENT PLANT AND OUTFALL (CONTINUED)

_ Treatmeni Plant Sile Lower Lower Northern N.M.
Acld Mid-Pueblo Pueblo Los Alamos Background
STRATUM: Subsurlface Surface Canyon Canyon Canyon Canyon Concentrations
239PIulonlum Inventory Estimate
Stratum Inventory (mCi, X 1 QSX_)C 9891 52 746 1834 422 t 281 3481199
Percent of Total (%) 15.7 11.8 66.8 57
Distribution in Stratum
Active Channel (%) 9 5 4 32
inactive Channel (%) 70 29
Bank (%) 91 95 26 39
Physical Characteristics
Channel Length {m) 750 3250 6050 7400
Average Width (m) 23 15 33 35
Area with Greater than ~3500 ~500 ~1750 ~50 000 ~200 000 ~260 000
Background Concentiation (mz)
4 s denotes the standard deviation of the dala population; in this particular table, the numurical valus of x 1 s may bu lakun 1o represent thu

upper linit of the conlidence nterval on the mean wilh al least 95% confidence.

b T !
N S. means "no significant difference”

c . ,
sy denotes the standard error of the calculated eslirnate; 1n this line x ¢ 2s, may be laken as an approximale 95% conhdonce inlerval of

the estimate.
(Modified from LANL 1981, 0141)
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SWMU Descriptions Chapter 3

soil samples. Most soil samples were collected at a depth of 20 to 25 cm using
a 2.5 cm diameter plastic pipe section; however, some scoop samples were
collected at a depth of about 5 cm to provide verification of historical data (LANL
1981, 0141). The soil samples contained concentrations of 23%py above
background levels in the stream channels and banks of both canyons, to a
maximum of 88 pCi/g. As expected, the 2°Pu concentrations decreased with
distance from the dlscharge points, and the channel banks contained higher
concentrations of 2°°Pu than the channels. The area of 2°®Pu concentration
extended over an area ranging from 15 to 35 m wide and 3,250 to 7,400 m long,
and to a depth of about 30 cm (Table 3.4-4) (LANL 1981, 0141).

Other radloactlve isotopes that were detected above background concentrations
were %°sr, '%7Cs, and uranium. Table 3.4-4 summanzes data for these isotopes.
The distribution of these isotopes was similar to the 2%°pu distribution; however the
majority of these contaminants remained in the immediate area of the waste
treatment plant and Acid Canyon (LANL 1981, 0141).

From the FUSRAP soil sampling data estimates were made of the amount of

3%py in the affected canyons. The 23°py inventory pattern indicates that most of
the plutonium is associated with the channel banks and inactive channels because
these receive less intermittent stream flow. The majority of the plutonium, about
67%, was found in lower Pueblo Canyon (LANL 1981, 0141).

The FUSRAP survey estimated that the 23°Pu inventory in Acid Canyon was about
630 £ 300 mCi, or 7.9 £ 3.8 g, based on arithmetic means with an approximate
95% confidence interval. No inventory estimate was made for the treatment 8Iant
site upstream of Acid Canyon due to the erratic distribution of the
concentrations and the small volume of potentially affected material relative to the
canyon areas (LANL 1981, 0141).

3.4.2.2.2 FUSRAP Alr Quality Sampling

To determine the potential for airborne radioactivity from resuspension of 239y in
Acid and Pueblo Canyons, data from the Laboratory’s environmental surveillance
program from 1974 through 1878 were compiled and reviewed from several
monitoring stations. The stations selected included four on the mesa tops at
various distances from Pueblo Canyon and other Laboratory facilities, one at the
County-operated sewage treatment plant near the midpoint of lower Pueblo
Canyon, and one in Santa Fe. New York City measurements were also |nc1uded
as an indicator of worldwide fallout (LANL 1981, 0141). A summary of 2
airborne radioactivity potential is provided in Table 3.4-5. Conclusions from the
data analysis were as follows:

1. Measurements of annual average 2>°Pu concentrations found in Pueblo
Canyon followed the same pattern as worldwide fallout.

May 1992 3-88 RFI1 Work Plan for OU 1079



Chapter 3 SWMU Descriptions

2

TABLE 3.4-5 POTENTIAL CONTRIBUTIONS OF RESUSPENSION TO 2*°Pu AIRBORNE

RADIOACTIVITY

Percent of DOE Percent of
2%y Concentration Proposed EPA
Concentration Guide Derived Limit

(aCivm")2 (%) _(%)
Analysis of Measured Airborne
239py Concentrations
(Lower Pueblio Canyon)
Likely Maximum Annual ) 3 0.005 0.3
Increment from Resuspension
Likely Maximum Short-Term 170 0.3 17
Increment from Resuspension
Theoretical Contributions of
Resuspension to 2?‘gPu Airborne
Concentrations
Acid Canyon 71 0.1 7
Middle Pueblo Canyon 25 0.04 2.5
Lower Pueblo Canyon 36 0.06 3.6
Lower Los Alamos Canyon 2.9 0.005 0.3

239 .

Range of Pu from Worldwide
Fallout 1974-1978 at Santa Fe, NM
Low (1976) 3.8 0.006 0.4
5-year average 16 0.03 1.6
High (1978) 24 0.04 2.4

a aCim3is 1 x 10~18 curies/m3; where "aCi" is "attocurie.”

(Modified from LANL 1881, 0141)
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SWMU Descriptions Chapter 3

2. The estimated airborne concentration of >>°Pu due to resuspension was
3 pCi/ma, which was about 0.0005% of DOE guidelines or 0.3% of
proposed EPA guidelines at that time.

3.4.2.2.3 FUSRAP Dosimetry Measurements

The potential for external penetrating radiation due to the presence of radioactive
contaminants above background levels was addressed in the FUSRAP survey by
actual measurements and theoretical calculation. Actual measurements were
made during the first quarter of 1978 with thermoluminescent dosimeters (TLDs)
placed at 20 locations in the vicinity of the former waste treatment plant site and
along the various canyon boftoms. Measurements within the waste treatment
plant site averaged 12 uremv/h. The measurements in the canyons averaged 12
to 19 uremvh. Dose rates from above background concentrations were calculated
for '37Cs, uranium, 2%%Pu and 24" Pu, and 2*' Am. The estimated total contributions
to doses from these isotopes are presented in Table 3.4-6 (LANL 1981, 0141).

3.4.2.3 FUSRAP - 1982 Remediation and Post-Remediation Survey

The FUSRAP survey determined that Lower Pueblo Canyon, on DOE-owned
property, retained the largest inventory of radioactive material. Because the area
was DOE property, corrective action in the lower Pueblo and lower Los Alamos
Canyons was to be addressed at a later date. No further corrective action has
been taken in the canyons to date. Corrective action alternatives were developed
for the former TA-45 site and Acid Canyon because they were no longer under
DOE control (Ferenbaugh et al. 1982, 0668). The Laboratory determined that the
only areas at the TA-45 site where residual radioactivity exceeded the proposed
FUSRAP soil cleanup criteria (Table 3.4-7) were the former vehicle
decontamination facility (SWMU 45-002), the former untreated waste outfall
(SWMU 1-002) and two small areas down gradient in Acid Canyon (Figure 3.4-3).
The proposed action alternatives were to take no action; to fence the areas of
residual contamination; or to clean up the areas around the former vehicle
decontamination facility and the untreated waste outfall location. The Laboratory
elected to perform additional removal of residual radioactivity (Ferenbaugh et al.
1982, 0668). The removal activities were calculated to have minimal eftects on
the public; FUSRAP calculations indicated that the annual dose having the
greatest residual radioactivity would be about 12% of the applicable guideline at
that time (Ferenbaugh et al. 1982, 0668).

Bechtel National Inc. (Bechtel) was retained to perform the remedial action at the
former TA-45 site. Bechtel's scope of work included the construction of a
temporary vehicle decontamination pad, the excavation and subsequent disposal
of the contaminated material, and the sampling to verify that the site was within
acceptable levels of radioactivity for unrestricted use (Bechtel National Inc. 1983,
06-0037).
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TABLE 3.4-6 EXTERNAL PENETRATING RADIATION MEASUREMENTS AND
ESTIMATES OF CONTAMINANT CONTRIBUTIONS (urem/h)

Location

Measurement by TLD
First Quarter 1978

Theoretical Contribution
from Above
Background Contaminants

X+ 0)
Lower Los Alamos 1241 0.22
Canyon
Lower Pueblo 13 +1 <0.03
Canyon
Middle Pueblo 16 + 1 <0.01
Canyon .
Acid Canyon 19+3 1.1
TA-45 Site 19+3
Untreated Waste Outfall 16 -18 50b (maximum)
Vehicle Decontamination 22 -26 40% (maximum)
Facility
LASL Surveillance Program
Perimeter Group®
First Quarter 1978 12+ 1
Four-Year Group Average 13.4 + 1
Range of Separate 94-174
Station Values
a 13TCs main contributor.
b 241Am and 13705 main contributors.
° Not affected by Los Alamos operations.
(Modified from LANL 1981, 0141)
RFl Work Plan for OU 1079 3-91 May 1992
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TABLE 3.4-7

SURFACE SOIL FUSRAP GUIDELINES

Radionuclide Soil Guideline (RSG)

Radionuclide (pCi/g above background)
2 Am? 20
241py2 800
239,240 Pua 100
238py? 100
Natural uraniumb 75
238Ub 75
230pP 300
22Ra’ 15
37cg? 80
g2 100
34 (pCuml) soil moisture® 5200

3 These guidelines are based on radiation exposure from a 100- by 100-m contamination area. The

guidelines are the average radionuclide concentrations from the 100- by 100-m area.

b Guidelines for the radionuclides in the 238U decay series are based on the assumption that a 140 by

140 by 1.5-m homogeneous waste field is exposed at the ground surface. The guidelines are the

average radionuclide concentrations from the 140 by 140 by 1.5-m area.

(Modified from Gunderson et al. 1983, 0671)
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3-92 RFl Work Plan for OU 1079



Chapter 3 SWMU Descriptions
£65+50 £66+00 66450 £67400 67450 £68+00 E68+50 £63+00 £69+50
I 1 7 | \ ‘\\K-; i ol I
./ i, S W, s e, e o

% o / M Rig S e S i - > 45-004
\ / %" Sanitary Waste — AN z
— / o Lift Station \ — 2
' ; e e o5 \ o

s et ~.

N St W‘-.l
L %;
Approximate
location of ¥
canyonrm % !
£
1-002 SWMU number
Fence_ Location of TA-45 above
[— - background activity |
—————— Location of industrial waste line
| ‘ or discharge line
: | | |
Note: All structures have been removed except for #3, 0 50 100 150 200
i lift ion.
the former sanitary waste lift station FEET
(APPROXIMATE)

Figure 3.4-3. Location of former structures, SWMUSs, and areas of above background surface

activity at TA-45 (modified from Bechtel National, Inc.
0141).

RFI Work Plan for OU 1079 3-93

1983, 06-0037; LANL 1981,

May 1992

00*LIIN 0S*LLIN 00+2HIN 0S*CLIN 00+ELIN OS*ELIN 00+¥IIN

0S+0LIN



SWMU Descriptions Chapter 3

At the time of the cleanup (1982), guidelines for soil decontamination at FUSRAP
sites had not been issued. Soil guidelines developed in 1982 for a possible Acid
and Pueblo Canyons cleanup project were used (Ferenbaugh et al. 1982, 0668).
These guidelines are shown in Table 3.4-8. After the remedial action was
completed, guidelines covering above-background concentrations of radionuclides
in soils at FUSRAP sites were published by the DOE. These guidelines are
shown in Table 3.4-7 (Gunderson et al. 1983, 0668). Both sets of guidelines were
comparable with the exception of uranium concentrations, which allowed for
approximately twice the concentration under the FUSRAP guidelines (75 versus
40 pCi/g). The actual FUSRAP guidelines were eventually adopted for the
radiological survey report of the TA-45 site cleanup that the Laboratory issued in
1983 (Gunderson et al. 1983, 0671).

Bechtel began cleanup actions in August 1982. The corrective action area
covered approximately 100 m2. Pre-comective action survey data that Bechtel
extrapolated from Laboratory data in the FUSRAP survey is shown in Figure 3.4-4
and Table 3.4-9 (Bechtel National Inc. 1983, 06-0037). Radioactive contaminated
material was removed by backhoe and placed in plastic-lined dump trucks and
taken to Material Disposal Area G in TA-54. Hot spot excavation was completed
manually and placed into 55-gal. drums with spades or shovels. The drums were
also removed to the same disposal area. Initial soil sampling results indicated
several small areas which required additional removal. This cleanup was
performed during September 1982. A total of 390 yd3 of contaminated material
was excavated in both phases. Backfilling of the site was not performed because
most of the material removed was barren sandstone and tuff and any backdill
placed at the site might have washed away with subsequent precipitation events
(Bechtel National Inc. 1983, 06-0037).

Following the first phase of remediation in August 1982, Laboratory Group H-8
conducted a radiological surface survey in the area where excavation had
occurred. The results of this survey are shown in Figure 3.4-5 and Table 3.4-10
(Gunderson et al. 1983, 0671). The second remediation phase in September
1982 was performed to further remove isolated radioactivity due to elevated 2%°pu
levels in the untreated waste outfall area (SWMU 1-002). Post-remedial sampling
was completed by both Bechtel and Group H-8. The Bechtel results are shown
in Figure 3.4-6 and Table 3.4-11 (Bechtel National Inc. 1983, 06-0037). Group H-
8 results are shown in Figure 3.4-7 and Table 3.4-12 (Gunderson et al. 1983,
0671). Both surveys indicated that the additional removals placed the area within
all FUSRAP guidelines.

The comective action by Bechtel addressed only the former site of the TA-45
waste treatment plant (SWMU 45-001), and a small area at the headwaters of Acid
Canyon (SWMU 1-002) (Figure 3.4-3). Data from the FUSRAP survey and current
environmental surveillance data mdlcated that there is residual radioactivity still in
Acid Canyon. The estimated 23°Pu concentration in the first 100 m of the active
channel below the rim of Acid Canyon is 154 pCi/g. The maxnmum concentration
measured was 629 pCig. The average concentration of 2°Py in the active
channel over the 750 m length of Acid Canyon is 30.6 pCi/g and the concentration
in the banks of the active channel is 110 pCi/g (LANL 1981, 0141).
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TABLE 3.4-8 PROPOSED CRITERIA FOR SOIL CLEANU-P ACTION

Concentration

Radionuclide (pCi/g above background)

21 Am 20
239py 100
238p, 100
238U/239U 40
2321y, 20
2301 280
2281 50
137Cs 80
gy 100

(Modified from Gunderson et al. 1983, 0671)
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TABLE 3.4-9 PRE-REMEDIAL ACTION RADIOLOGICAL SURVEY DATA-ACID
CANYON®
COORDINATES®

X v 239Pu 238Pu 241Am 137Cs S.)OSr
25 35 38.0 0.3 N/A 78 183.0
27 17 0.6 0.0 N/A 1.8 1.5
30 10 34.0 0.3 N/A 0.3 0.6
30 30 42.0 0.3 N/A 176.0 229.0
35 30 5.8 0.3 4.0 2.9 N/A
50 60 0.5 0.1 3.0 39.0 N/A
40 30 200.0 1.8 32.0 47.0 N/A
45 80 1.0 0.1 0.1 2.4 N/A
50 0 4.0 0.1 N/A 1.0 1.1
50 45 20.0 0.2 4.0 153.0 N/A
100 0 0.3 0.01 N/A 0.3 0.49
133 68 86,900.0 326.0 55.0 10.7 1.0
136 62 163,000.0 696.0 1,200.0 1.1 0.9
139 0 0.2 0.0 N/A 1.8 2.6
139 72 3,690.0 26.4 106.0 36.0 5.1
140 65 433.0 2.7 10.0 25.1 1.8
141 57 16,300.0 70.4 126.0 2.3 2.4
145 67 61.0 0.08 1.5 2.2 0.5
146 57 64.0 0.26 0.9 1.9 0.9
157 0 0.2 0.01 N/A 0.7 0.5
157 48 259.0 1.1 N/A 0.1 0.2
172 33 44.0 0.3 N/A 0.3 0.5
187 20 12.0 0.1 N/A 2.2 2.9

& Gunderson et al. 1983, 0671

b Coordinates based on extrapolation of data presented in Gunderson et al. 1983, 0671

N/A  Not analyzed

(Modified from Bechtel National Inc. 1983, 06-0037)
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Figure 3.4-5. Gross-alpha activity (pCi/g) for surface soil samples from the radiological survey,
August 16, 1982 (modified from Gunderson et al. 1983, 0671).
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TABLE 3.4-10 RESULTS OF RADIOLOGICAL SURFACE SOIL SURVEY DONE ON
AUGUST 16, 1982

Sample Gross Gross
Number  Alpha Beta 2%8py 239.240p,  2pnm Osr s
(Fig. 3.5-5) (pCi/g) (pCirg) (pCi/g) (pCi/g) (pCi/g) (pCirg) _ (pCi/qg)
Minimum
Detectable 25 8 0.002 0.002 0.01 0.01 0.01
Limit
AREA 3
Typical
Backgrounda1oi13 0.003+0.007 0.028+0.058 — 0.29+0.33 0.44+0.89
1 - -
2 - — 0.001+0.002 0.23+0.02 0.5+0.2 0.003+0.001
3 — — 0.004+0.004 0.48+0.04 0.710.2 0.003+0.001
4 — —
5 —_ —
8 — —
7 230140 - 0.51+0.06 133+12 8.2+0.4 0.04+0.009
8 270160 — 0.47+0.04 13016 45+0.3 0.004+0.001
9 230160 — 0.52+0.04 12016 2.8+0.2 0.002+0.001
10 — -
11 —_ —
12 — —
13 — —
14 400+70 - 0.32+0.03 7714 22+0.2 0.004 + 0.001
15 — -
16 — -
17 — —
18 - —
19 — -
20 — —
AREA 1
21 - —
22 - —
23 — -
24 — -
25 — —
26 - —
27 — -
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TABLE 3.4-10 RESULTS OF RADIOLOGICAL SURFACE SOIL SURVEY DONE ON

AUGUST 16, 1982 (CONTINUED)

Sample Gross Gross
Number  Alpha Beta 238p, 239.240p,, 2 Am Osr 137Cs
(Fig. 3.5-5) (pCi/g) (pCi/g) (pCirg) (pCi/g) (pCirg) (pCilg) _ (pCi/g)
AREA 2

28 — 212412 8816 1741
29 — 258+14 10148 5.340.5
30 - 106+10 46+4 5.540.4
31 - 106110 59+4 3.5+0.3
32 - 60+10 2641 2.0+£0.3
33 - 212412
34 — -
35 — —

4 ESG 1982, 0620. Typical background radionuclide concentrations in soils are averages of samples
taken at six regional sampling locations in northern and central New Mexico during 1981.

Notes: (1)
(2)
(3)

(4)

Gross-beta counting system was only calibrated for e,

Results reported with + two standard deviations.

— means sample activity was less than the minimum detectable limit.
No entry means no ana ]1315 was made on the sample.

The 23“:‘Pu, 289, 240P Am, S and ' Cs analyses were done using chemical dissolution
and instrumental countmg techniques. The gross-alpha and gross-beta analyses were
counted with ZnS and plastic scintillator counting systems, respectively, on dried soil
samples.

(Modified from Gunderson et al. 1983, 0671)
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TABLE 3.34-11

POST-REMEDIAL ACTION RADIOLOGICAL SURVEY DATA-ACID

CANYON :

COORDINATES pCi/gram

X Y 239Pu 238Pu 241Am 137CS 908r

40 35 N/A N/A 5.4%0.5 8.5+0.9 N/A

60 30 N/A N/A 0.420.1 1.2+0.1 N/A
123 63 140+10 0.7+0.6 N/A N/A N/A
125 60 20010 2+1 N/A N/A N/A
125 65 230%10 1.2+0.6 N/A N/A N/A
125 70 1.9+0.6 0.3+0.3 N/A N/A N/A
130 50 18+2 0.2+0.3 N/A N/A N/A
130 55 8213 0.5+0.2 N/A N/A N/A
130 60 77+4 0.2+0.3 N/A N/A N/A
130 65 190+30 0.5+0.5 N/A N/A N/A
130 70 370+10 1.420.6 N/A N/A N/A
135 45 21 0.12£0.1 N/A N/A N/A
135 50 1122 0.1£0.3 N/A N/A N/A
135 55 31+3 0.2+0.3 N/A N/A N/A
135 60 7+1 0.2+0.4 N/A N/A N/A
135 . 65 2+1 0.1£0.2 N/A N/A N/A
135 70 4+1 0.0+0.1 N/A N/A N/A
140 45 2+1 0.0+0.3 N/A N/A N/A
140 50 6+1 0.10.2 N/A N/A N/A
140 55 21+3 0.2+0.3 N/A N/A N/A
140 60 1742 0.4+0.3 N/A N/A N/A
140 65 0.4+0.3 0.120.1 N/A N/A N/A
140 70 0.3£0.3 0.0+0.1 N/A N/A N/A
145 50 11+1 0.1 N/A N/A N/A
145 55 6+1 0.5%0.5 N/A N/A N/A
145 60 7+1 0.120.1 N/A N/A N/A
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TABLE 3.4-11 POST-REMEDIAL ACTION RADIOLOGICAL SURVEY DATA-ACID
CANYON (CONTINUED)
INAT pCi/gram

X Y 239Pu 238Pu 241Am 137Cs QOSr
145 65 5+1 0.4:0.4 N/A N/A N/A
145 70 2.4+0.4 0.1+0.1 N/A N/A N/A
150 45 40+2 0.8+0.3 1 1 0.9
150 50 17£2 0.2 N/A N/A N/A
150 55 20+3 0.6£0.5 N/A N/A N/A
150 60 5+1 0.0+0.1 N/A N/A N/A
150 65 3+1 0.2+0.3 N/A N/A N/A
150 70 0.5+0.2 0.0+0.1 N/A N/A N/A
150 75 16+1.5 0.07+0.15 1 2.3+0.2 2+0.5
150 0 0.9+0.3 0.06+0.08 1 1 1
150 15 0.6+0.3 0.003+0.009 1 0.1£0.1 0.6
150 30 2.2+0.5 0.4+0.2 0.3+0.3 0.6£0.1 0.6
155 50 24+1 0.120.1 N/A N/A N/A
155 55 111 0.1£0.1 N/A N/A N/A
155 60 0.5+0.2 0.0+0.1 N/A N/A N/A
155 65 5+1 0.1+0.2 N/A N/A N/A
165 0 0.09+0.13 0.05+0.09 1 0.1£0.1 0.7
165 15 2+0.5 0.08+0.13 1 0.3+0.1 0.9
165 30 6+0.8 0.4+0.2 1 1 0.6
165 45 2.540.5 0.3£0.2 0.3+0.1 0.3+0.1 0.6
180 50 0.3+0.2 0.240.2 1 1 0.7

N/A - Not Analyzed

{Modified from Bechtel National Inc. 1983, 06-0037)

RF! Work Plan for OU 1079

3-103

May 1992



SWMU Descriptions

Chapter 3

CANYON
RIM

;

. 3
(<§5) (<§5) (<25) (<2:5)

1(<25
(<25) (46) -( )

\

(5-3) \ -«— Fence

(<25) 430)

5 (<35) .'; (120)(<25)
(<28)  (65)

Area 3 —> (<25) %

. (410)

(-<2s>
(120) (<25)( 25)

- (<§5) °
(<B4)(<25) <23}

° (<25) 1 ° <§5
(<25) (180) (65 (<25)

«— Channel

35
o.
_.---?’—--

Canyon Road

LEGEND
. Sample Location
:.‘g;EC Atgr (1 20) Gross Alpha Activity (pCi/g)

NOTE: Minimum detectable limit
301215.10.02.02 A40 is 25 pCi/g.

Figure 3.4-7. Gross-alpha activity (pCi/g) for surface soil samples from the radiological survey,
November 1, 1982 (modified from Gunderson et al. 1983, 0671)
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TABLE 3.4-12 RESULTS OF RADIOLOGICAL SURFACE SOIL SURVEY DONE ON
NOVEMBER 1, 1982

Untreated Waste Line Discharge Area

Sample Number Gross Alpha (pCi/q)
1 a
2 a
3 120+40°
4 a
5 .
6 70+50
7 a
8 a
9 a
10 a
11 100+50
12 a
13 a
14 a
15 a
16 a
17 65+38
18 a
19 a
20 a
21 46+48
22 a
23 a
24 a
25 65+38
26 a
27 a
28 a
29 410460
30 120+60 .
31 a
32 a
33 410460
34 53+49
35 a

2 Sample activity is less than the minimum detectable limit of about 25 pCi/g.
All results reported as X + 2s.

NOTE: All Samples analyzed for gross-beta activity were less than minimum detectable limit, except for
Sample Number 33, which had a gross beta concentration of 23 + 2 pCi/g.

(Modified from Gunderson et al.1983, 0671)
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No further corrective action was performed in Acid Canyon by Bechtel because of
the rough terrain and limited contamination migration pathways. Pathways
included resuspensiorvinhalation and erosion into Lower Pueblo Canyon where
possible gardening could occur. Post-corrective action external exposure rates are
shown in Table 3.4-13 and within FUSRAP guidelines (Bechtei National Inc. 1983,
06-0037).

3.4.3 Treatment Plant SWMU Aggregate

This aggregate consists of SWMUs 1-002, 45-001, 45-003 and AOC C-45-001: the
untreated industrial waste (acid waste) outfall, the radioactive waste water
treatment plant, associated industrial waste (acid waste) lines, and the former
parking lot area. The geographic areas describing these SWMUs are depicted as
areas 1, 2, and 4 in Figure 3.4-8.

3.4.3.1 Untreated Outfall (SWMU 1-002)
3.4.3.1.1 SWMU Description and Historical Operation

Prior to construction and operation of the TA-45 waste treatment facility in 1951,
the radioactive liquid wastes generated from nuclear research conducted in the
Main Technical Area (TA-1) were discharged untreated to an outfall (SWMU 1-
002) at the edge of Acid Canyon (Figure 3.4-1; Figure A-01-1, Appendix A). The
outfall was subsequently incorporated into TA-45. The radioactive liquid waste
was routed through TA-1 to the outfall by an industrial waste line system referred
to as the industrial waste (acid waste) sewer system. The untreated radioactive
liquid waste contained a variety of radioactive isotopes resulting from research and
processing operations associated with nuclear weapons development. Records
describing the exact nature and quantity of the untreated waste discharged during
the period 1943 through 1951 are not available; however, it is reported that
isotopes of strontium, cesium, plutonium, uranium, americium, and tritium were
part of the waste stream (LANL 1981, 0141). Estimates of the quantities of major
isotopes released in the untreated liquid waste are summarized in Table 3.4-14
(LANL 1981, 0141). Approximately 18 x 10% m® of untreated radioactive liquid
waste was released annually into Acid Canyon between the years 1943 and 1951,

with average concentrations of total plutonium (predominantly =8 Pu) ranging from
1,000 pCi/l to approximately 10,000 pCi/l. Based on effluent informatiorvestimates,
approximately 1.9 g of piutonium was released to Acid Canyon m the untreated
liquid waste between 1943 and 1951; however, the total estimated 3°Pu inventory
in Acid Canyon is 7.9 £ 3.8 g (LANL 1981, 0141).
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TABLE 3.4-13 POST-REMEDIAL ACTION EXTERNAL EXPOSURE RATES
(INCLUDING BACKGROUND)2

Coordinates
X Y Exposure Rate (LR/hr)
EORMER VEHICLE DECONTAMINATION FACILTY

35 30 31.7
40 30 22.3
45 40 22.1
45 45 19.3
50 45 21.3
AVERAGE - 233

NTREATED WAST TFA
135 60 18.0
140 50 18.5
140 55 19.0
140 60 16.8
145 45 17.2
150 0 14.4
150 5 16.0
150 10 16.7
150 15 17.0
150 20 17.1
150 25 16.9
150 30 17.6
150 35 17.6
150 40 16.8
150 45 16.9
150 50 16.9
150 55 17.3
150 60 17.4
150 65 16.8
150 70 17.5
150 : 75 17.4
155 0 14.6
155 5 14.8
155 10 16.7
155 15 16.6
155 20 16.6
155 25 17.5
155 30 16.8
155 35 16.8
155 40 17.1
155 45 16.6
155 50 17.7
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TABLE 3.4-13 POST-REMEDIAL ACTION EXTERNAL EXPOSURE RATES (CONTINUED)
(INCLUDING BACKGROUND)2

rdin
X Y Exposure Rate (uR/hr)
155 60 17.2
160 0 15.1
160 5 14.7
160 10 15.3
160 15 16.0
160 20 15.9
160 25 17.8
160 30 171
160 35 16.6
160 40 16.4
160 45 17.3
160 50 17.6
160 55 17.7
160 60 17.4
160 75 16.2
165 0 14.5
165 5 16.3
165 10 15.4
165 15 16.2
165 20 15.6
165 25 16.9
165 30 16.5
165 35 16.3
165 40 17.0
165 45 17.0
165 50 17.6
165 55 17.7
165 60 17.4
170 0 15.9
170 30 16.2
170 40 16.7
170 45 16.7
175 50 16.6
180 50 16.6
185 50 155

AVERAGE 16.7
aBackground exposure rates in the Los Alamos Area range from 9.4 to 17.4 puR/hr

(Modified from Bechtel National Inc.1983, 06-0037)
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SAMPLE LOCATIONS
IN ACID CANYON
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S — e —
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301215.10.02.02 A38 [ ] Sampling Locations Added
in Current Study

Figure 3.4-8. Sampling locations in Acid Canyon (modified from LANL, 1981, 0141).
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TABLE 3.4-14 RADIOACTIVITY CONTENT OF EFFLUENTS RELEASED TO ACID
CANYON3

Untreated Effluents, 1943 - April 1951

Isotope (curies)

T 895, 90g, Pu®
Estimated Total Releases 18.25 0.25 0.94 0.15
Activity Decayed to Dec. 1977° 3.4 0 0.046 0.15

Treated Effluents, April 1951 - June 1964
Isotope (curies)

Annual Unidentified Unidentified

Release 3H° Gross a Gross B & v Pub
1951 3 0.0024 0.0013
1952 3 0.0041 0.0011
1953 3 0.0038 0.0012
1954 3 0.0044 0.0022
1955 3 0.0041 0.0022
1956 3 0.0060 0.0011
1957 3 0.0087 0.0009
1958 3 0.0038 0.0009
1959 3 0.0018 0.0012
1960 3 0.0035 1.251 0.0026
1961 3 0.0093 0.505 0.0053
1962 3 0.0074 1.222 0.0039
1963 3 0.0072 0.804 0.0030
1964 1.2 0.0001 0.0001 0.00004

Total Release 40.2 0.0666 3.78 0.0269

Activity Decayed ,

to Dec. 1977° 131 d a 0.0269

4 Measured and estimated data as compiled for and summarized in the U.S. DOE Onsite Discharge
Information System (ODIS).

bAII tritium values estimated.
“Total plutonium, predominantly e
239
as Pu.

d No estimate of decayed value made because data on isotopic mixtures are not available. The gross a is

assumed to be predominantly plutonium and uranium; therefore, little decay would have occurred. If

the gross B and yis assumed to be largely 90Sr and 137Cs, then decayed value would be about 70% of
total released.

Decay based on year of release and appropriate half-life.

39Pu, but includes small amounts of other isotopes. Reported in ODIS

(Modified from LANL 1981, 0141)
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3.4.3.1.2 SWMU Investigations and Remediation

Soil and water samples were collected from industrial waste (acid waste) and
sanitary sewer outfall locations between 1945 and 1947 to determine levels of
radioactivity associated with discharges of industrial and sanitary wastes from
Laboratory operations. Results of the sample anaiyses confirmed the presence
of radioactivity in the vicinity of the main industrial waste (acid waste) sewer outfall
{SWMU 1-002), the canyon walls, and stream channels (Kingsley 1947, 0680;
Tribby and Kingsley 1947, 0686; LANL 1981, 0141). Plutonium concentrations in
the vicinity of the industrial waste (acid waste) outfall were detected up to 10,700
pCi/l in surface water samples (LANL 1981, 0141).

Prior to the initiation of the decontamination activities at TA-45, alpha activity was
measured with field instruments. The outlet pipe for the untreated outfall, the
mesa top weir box, and the area downgradient from the outlet pipe were found to
be contaminated. During the decontamination and decommissioning, the outlet
pipe was removed to the north side of Canyon Road. The weir box, soil, and tuft
were removed from the mesa top and down the untreated outfali cliff face. All this
contaminated material was taken to MDA-G at TA-54.

Many soil samples were taken in the area of SWMU 1-002 (Figure A-01-3,
Appendix A) and its corresponding drainage during the FUSRAP survey (Figure
3.4-9). The highest concentrations of **Pu in surface soil for the entire TA-45
area was encountered in the untreated outfali location, to a maximum of 163,000
pCi/g (location 9 on Figure 3.4-8). The area of surface activity was approximately
30 m wide, 5 m long, and 30 cm deep. One vertical transect line down the cliff
face where the untreated eftiluent had flowed was surveyed for radioactivity using
portable field instruments. No significant levels of activity were found (LANL 1981,
0141),

Based on the FUSRAP survey results, Bechtel performed additional remediation
at the TA-45 site in 1982. During this remedial effort, additional soil and tuff were
removed along the drainage of the untreated outfall and its drainage channel. This
remediation effort placed the site of SWMU 1-002 within established FUSRAP
guidelines (Bechtel National Inc. 1983, 06-0037).

3.4.3.1.3 Nature and Extent of Existing Contamination

The 1977 FUSRAP investigation report (LANL 1981, 0141), the Bechtel
remediation report (Bechtel National Inc. 1983, 06-0037), and a post-remediation
monitoring report prepared by Laboratory personnel (Gunderson et al. 1983, 0671)
document the radiological sampling and subsequent remediation efforts for the TA-
45 site (see Subsections 3.4.2.2 and 3.4.2.3). These reports represent the most
current data available to characterize the site.

To establish current site conditions, a composite data set was prepared by
merging data from the FUSRAP report (LANL 1981, 0141) with post-remediation
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Figure 3.4-9. Location of five geographic areas and related SWMUs at TA-45 (modified from
LANL 1981, 0141).
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data from the Bechtel remediation report (Bechtel National Inc. 1983, 06-0037).
This composite data set is provided in Appendix B of this work plan and contains
123 locations comprised of surface (0-5 cm), core (0-25 cm), and trench (0-120
cm) samples. For most of these locations, gross-alpha activity levels were
regorted, and for a number of sample locations, radiological analyses results for
2¥py, Ogr, and '¥Cs were also reported. Strontium-80 and 37Cs were not
considered to be a problem at the site because most of the %9sr and '¥7Cs levels
were below 1.0 pCi/g, well below the FUSRAP action levels for 99sr and '¥7Cs of
100 pCi/g and 80 pCi/g, respectively (Table 3.4-8). However, some of the gross-
alpha and plutonium levels exceeded 100 gCi/g, which was the FUSRAP action
level for plutonium. Analyses showed that 3%py was the main contributor to the
gross-alpha readings (Gunderson et al. 1983, 0671). Consequently, the data for
plutonium and gross-alpha have been used to establish current radiological site
conditions. Figure 3.4-10 provides the sampling locations and results for the
composite data set. No current data on chemical contamination exists for the
TA-45 site.

Bubble plots of the gross-alpha and plutonium levels for the composite data set
are shown in Figures 3.4-11 and 3.4-12. The area of a bubble is proportional to
the gross-alpha activity or the 23py concentration. The shading of a bubble
indicates whether the sample was a surface (open), core (hatched), or trench
sample (solid).

In addition to the composite data set, the post-remediation report prepared by the
Laboratory (Gunderson et al. 1983, 0671) provides gross-alpha activity data for the
remediated area near the untreated waste outfall (SWMU 1-002). These data
were collected after the site was remediated twice by Bechtel in 1982. The exact
locations of these samples were unavailable, however, the approximate locations
and the gross-alpha levels are shown in Figure 3.4-7. This data set is also
provided in Appendix B of this work plan.

Gross-alpha Actlvity

For the area that comprises SWMU 1-002, shown as area 1 in Figure 3.4-8, the
highest gross-aipha activity levels occur near the headwaters of Acid Canyon,
below the outfall of the untreated industrial waste (acid waste) line. The maximum
gross-alpha activity measured at this location is 580 pCi/g. The canyon channel
was not reported to have been remediated during the 1982 remediation effort
(Bechtel National Inc. 1983, 06-0037).

23%py Activity

The 2%°py activity for the area that comprises SWMU 1-002 is elevated near the
untreated waste outfall (Figure 3.4-12). There are seven values of 23°Pu activity
above 100 pCi/g and their locations generally correspond to the elevated values
for gross-alpha activity. The highest value (629 pCi/g) is directly below the outfall
and coincides with the location of the greatest measured gross-alpha activity.
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Figure 3.4-10. Sampling locations and composite data set summary results, TA-45 treatment
plant site and part of Acid Canyon (modified from LANL 1981, 0141; Bechtel
National Inc. 1983, 06-0037).
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Figure 3.4-12. Post-remediation 229Pu sample locations at TA-45 (modified from LANL 1981,
0141; Bechtel National Inc. 1983, 06-0037).
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At some point after the TA-45 site was decontaminated and decommissioned, a
storm sewer was installed that discharges into the same drainage as the former
untreated wasted line. This installation changed the topography above the outfall
and could produce intermittent dispersal of any residual contamination in the
drainage.

Very low levels of '3’Cs (145 10°° uCvmL) and 23%-24%py (0.082 10°° pC¥mL) were
found in surface water samples collected in Acid Canyon at Acid Weir in a study
of radiochemical quality of surface and ground waters from effluent release areas
described in the 1989 Environmental Surveillance report (Environmental Protection
Group 1990, 0497). Sediment (and other water) samples collected over the years
from 1978 to 1990 at Acid Weir also indicate levels of '37Cs and 23%2%py as well
as 238py, 2'Am, gross-alpha and gross-beta activity less than 20 pCig. A
summary of all environmental surveillance data collected from Acid and Pueblo
Canyons is contained in Appendix C of this work plan.

3.4.3.2 Treatment Plant, Industrial Waste (Acld Waste) Lines, and the
Former Parking Lot Area [SWMUs 45-001,45-003, and AOC C-45-
001]

3.4.3.2.1 SWMU Description and Historical Operation

In 1948, the Laboratory and the U.S. Public Health Service developed a method
for removing plutonium and other radionuclides from radioactive liquid waste
(LANL 1981, 0141). The design and eventual construction of the TA-45 waste
treatment plant followed (SWMU 45-001), and by June 1951, the TA-45 plant
began treating radioactive liquid wastes from TA-1 (Figure A-45-1, Appendix A).
The wastes were treated by a flocculation-sedimentation-filtration process. "Alpha
activity was concentrated into the ferric hydroxide floc at high pH by the addition
of calcium hydroxide, sodium carbonate, ferric sulfate, and a nonionic coagulant
to the influent. Coarse floc was settled out in sedimentation tanks, collected for
vacuum filtration, and placed in drums for burial in a solid radioactive waste
disposal area within the present Los Alamos Laboratory site. Finer floc was
removed in sand or anthrafilt filters. The final effluent, containing about 1% of the
influent plutonium concentration, was sampled prior to release into Acid Canyon"
(LANL 1981, 0141). During the plant’'s operations, plutonium concentrations in the
final effluent ranged from approximately 20 to 150 pC¥l. A summary of the
amount of radioactive material released annually in the treated effluent is shown
in Table 3.4-14. Influent liquid waste characteristics are presented in Table 3.4-15.
Approximately 0.34 g of plutonium were released in the treated effluent during the
14 years the TA-45 treatment plant operated (LANL 1981, 0141).

In 1953, the main Laboratory facilities were relocated to the South Mesa site (TA-
3). Radioactive liquid wastes from TA-3 were piped to the TA-45 waste treatment
plant. To accommodate the additional waste handling, a 40,000 gal. tank
(designated as TA-3-700 or SM-700) was constructed near TA-3 for neutralization
and storage of waste prior to treatment at TA-45. The tank was equipped with
automatic pH sensing equipment and was connected to the TA-45 plant by
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TABLE 3.4-15 WASTE CHARACTERISTICS (RADIOACTIVITY) 1954-1963
TA 1/3/43/48
Gross-Alpha (1,000 d/m-l)

TA 3/43/48 Flow Monthly Monthly Monthly Pu
Year (104 Lliters) Average Maximum Minimum (mg)
1954 12.7 9.8 20.8 2.5 2604
1955 13.6 4.8 8.8 2.0 1032
1956 14.3 4.2 7.4 1.2 794
1957 17.0 7.2 21.0 3.4 1429
1958 16.9 9.4 17.5 3.6 1567
1959 26.72 14.2 26.0 7.0 3577
1960 41.1b 13.3 71.6 9.2 5296
1961 52.9 9.8 31.4 10.8 5686
1962 64.1 7.4 26.4 7.8 4906
1963 29.7¢ 14.7 19.6 11.4 2142

a Transfer of operations from TA-1 to TA-3 resulted in a marked decrease in flow from TA-1 and increase

from TA-3 for July and following. For December, TA-1 was 340,000 liters and further recording of -
separate TA-1/TA-3 influent flows was discontinued.

b For 1960 and beyond, the flow indicated is a total of that from TA-1, TA-3, TA-43, and TA-48.
¢ After June 27, 1963, all TA-3 and TA-48 waste was pumped to TA-50. This figure is a total of the TA-1,

TA-3, TA-43, and TA-48 Waste to TA-45 from January 1 to June 27, 1963. Activity figures are also

confined to the first 6 months of the year.

(Modified from LANL 1981, 0141)
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approximately 1-1/4 miles of 3- to 4-in.-diameter cast iron pipe (AEC 1954, 06-
0035). The tank was valved to automatically discharge liquid wastes from TA-3
to TA-45 if treatment was required to maintain the two-week effluent average for
radioactivity adopted from the National Bureau of Standards Handbook 52. The
guideline average was 165 cpmvl or 330 dis/min/l. |lf the radioactive liquid wastes
were below this activity level, wastes were discharged untreated to Los Alamos
Canyon. In July 1953, only 3% of the radioactive liquid wastes from TA-3 were
discharged to the TA-45 waste treatment plant. By December of 1853, more than
70% of the TA-3 radioactive liquid wastes warranted treatment at TA-45.
Additionally, flow from the original Laboratory site (TA-1) had increased rather than
decreased and liquid wastes from the Health Research Laboratory (TA-43) were
routed to TA-45 for treatment. Between January and December of 1953, the flow
rate to the plant had increased from 16,000 to nearly 30,000 gal./day (AEC 1954,
06-0035). In 1957, the Radiochemistry Building was completed (TA-48) and
radioactive liquid wastes from that operation were connected to the industrial
waste (acid waste) sewer line connecting TA-3 to the TA-45 waste treatment plant
(SWMU 45-003) (LASL 1958, 0683). TA-48 radioactive liquid wastes included
fission products which resulted in higher gross-beta and gross-gamma activity in
the TA-45 effluent (LANL 1981, 0141).

The TA-45 waste treatment plant (SWMU 45-001) also received some special
wastes which required pretreatment. These wastes included cyanide plating
solutions from electroplating shops, which were treated with caustic and chlorine
prior to discharge into the plant influent, and acid pickling solutions which may
have been from the Sigma Buiiding (H-Division 1855, 0673; H-Division 1956, 0674,
H-Division 1958, 0490). Additionally, approximately 10 g of trinitrotoluene (TNT)
may have entered the industrial waste (acid waste) sewer system during the TA-45
operating period. Approximately 90 to 95% of the TNT degraded in the waste
treatment process (LASL 1965, 06-0028).

In 1957, the waste treatment plant was modified to accommodate the increased
monthly flow. The modifications included an increase in diameter of the effluent
lines from the flocculation tanks to the settling basins, replacement and/or overhaul
of the rate-of-flow controller, and installation of a circulating pump in the settling
basin effluent line. The liquid waste treatment rate was increased from 90 to 145
gal/min without adverse effect on effluent quality (H-Division 1957, 0474; LASL
1958, 0683).

Throughout the TA-45 plant operation, several unplanned releases occurred:

* InJanuary 1957, a release of plutonium-contaminated sludge occurred
in the parking area south of the TA-45 treatment plant (AOC C-45-001).
An area of the parking lot and a layer of soil near the treatment plant
was excavated to a depth of one and one-half ft. No information on post
excavation activity levels was available (H-Division 1957, 0675).

. In May 1957, a droplet of 90sr solution was dropped on the floor of the

laboratory at the TA-45 waste treatment plant. Before the incident was
discovered, the radioactivity had been inadvertently transported to
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private homes and cars by employees. The laboratory floor, homes, and
cars were subsequently decontaminated (LASL 1957, 06-0025).

»  An accidental discharge of plutonium-contaminated sludge occurred in
November 1958, and repontedly increased the gross alpha levels in the
soil of the Acid Canyon stream channel for several months (Abrahams
1962, 0230).

. In 1960, contamination was detected in the basement of the waste
treatment facility. Alpha readings were 5,000 counts/min. The
radioactivity resulted from a hose leak in the vicinity of the sludge
pumps. A daily survey of radioactivity in the release area was initiated
for an unknown length of time (H-Division 1960, 0678).

In July 1963, the radioactive liquid wastes from TA-3 and TA-48 were piped to a
new Central Waste Treatment Plant (TA-50) located south of Los Alamos Canyon
within the present Laboratory site. Additionally, the liquid wastes from TA-43 were
piped to the sanitary sewer due to the small volumes of very low activity wastes
being generated at that time. Between July 1963 and May 1964, only radioactive
liquid wastes from TA-1 were processed at the TA-45 waste treatment plant.
Some untreated radioactive liquid wastes (low level), containing fission products
from decommissioning of Sigma Building at TA-1, were released until June 1964
(LANL 1981, 0141). The small amount of untreated radioactive liquid waste from
TA-1 was discharged into Acid Canyon in May 1964, so that decontamination and ¢
decommissioning operations of the TA-45 site could proceed at a faster rate
(Fowier 1964, 06-0021).

3.4.3.2.2 SWMU Investigations and Remediation

The TA-45 treatment plant (SWMU 45-001) and associated industrial waste (acid
waste) sewer lines (SWMU 45-003) were decontaminated and decommissioned
in the fall of 1966 and the spring of 1967 (Figures A-45-2, A-45-3, and A-45-4,
Appendix A). The treatment plant was first stripped of loose equipment (i.e.
ductwork, hoods, etc.). Then the structure framework, concrete basement,
concrete supports, and concrete holding tanks were reduced to manageable rubble
with a 7800 Ib "headache” ball. The industrial waste (acid waste) lines, including
the industrial waste (acid waste) manholes, were also removed to the north side
of Canyon Road (Figure A-45-7, Appendix A). Workers, suspended over the cliff
face, decontaminated the outfall areas by removing tuff with jackhammers and
axes. All contaminated material was taken to MDA-G and MDA-C at TA-54. In
the summer of 1967, the former TA-45 area was cleared for unrestricted access.

During the FUSRAP survey, soil sampling was performed in the waste treatment
plant area, outfall locations, and along the former industrial waste (acid waste) line
location. Auger samples to a depth of 900 cm were drilled within the former
treatment plant footprint; near building comers, where holding and settling tanks
were located, and former sump locations. Trenching was performed to collect soil
samples along the two former outfalls from the treatment plant and from the
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location of the former influent industrial waste (acid waste) line to the treatment
plant. These samples indicated that low levels of 239y were present in the
subsurface where the industrial waste (acid waste) line approached the treatment
plant. The area of contamination was approximately 3 m wide, 40 m long, and 1.5
m deep. Concentrations of 239py, were also detected in the subsurface inside the
perimeter of the former waste treatment plant, extending over an area 55 m wide,
60 mlong, and 1.5 mdeep. In addition, nine vertical transect lines were surveyed
on the cliff face of the treatment plant outfalls. No significant levels of
contamination were detected on the cliff face. None of these areas were
remediated in the Bechtel remediation effort performed in 1982 (LANL 1981, 0141;
Bechtel National Inc. 1983, 06-0037).

3.4.3.2.3 Nature and Extent of Existing Contamination

As described in Subsection 3.4.3.1.3, the existing radiological site conditions for
TA-45 have been based on a composite data set prepared from the most recent
data available. The sampling locations and composite data set results are shown
in Figure 3.4-10.

3.4.3.2.3.1 SWMU 45-001

The area that comprises SWMUs 45-001, 45-003, and AOC C-45-001, shown as
areas 2 and 4 on Figure 3.4-8, includes the footprint of the former treatment piant,
the parking lot, the untreated industrial waste (acid waste) influent line to the
treatment plant and the treated industrial waste (acid waste) effluent line that
extended from the treatment plant to the canyon rim.

Gross-alpha Activity

The gross-alpha activity data from trenching samples (0-120 cm) (Figure 3.4-11)
show elevated levels along the untreated industrial waste (acid waste) influent line.
One sample was at 80 pCi/g and eight were in the 50-60 pCi/g range.

23%py Activity

All 2*°py samples had levels less than 40 pCi/g. The highest levels were from
surface samples along the treated industrial waste (acid waste) effluent line, and
along the untreated industrial waste (acid waste) influent line near the southwest
portion of the treatment plant.

3.4.4 Vehicle Decontamination Facllity SWMU Aggregate

This aggregate consists of SWMU 45-002, a vehicle decontamination facility. The
geographic area that describes this SWMU is depicted as area 3 in Figure 3.4-8.
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3.4.4.1 Vehicle Decontamination Facllity [SWMU 45-002]
3.4.4.1.1 SWMU Description and Historical Operation

The Vehicle Decontamination Facility (SWMU 45-002) was constructed between
October 1950 and February 1951 (LASL no date, 0402), and was operated by
Group H-1 (Figure A-45-5, Appendix A). This facilty had steam cleaning
capabilities and was used to decontaminate large, radioactively contaminated
items such as trucks, filters from the Sigma Building, trash dumpsters, and wing
tanks from airplanes used to gather air samples after blasts at firing sites. On at
least one occasion, several tons of lead bricks were steam cleaned at the facility.
Small equipment was decontaminated at the CMR Building (IT Corporation 1991,
06-0004).

This facility was not utilized until approximately 1952. Prior to its construction,
large contaminated equipment was taken to Area G and washed down with fire
hoses (IT Corporation 1991, 06-0004). The facility operated on an intermittent
basis, approximately one day per month, unless an accident or spill warranted
more use. In the early years of operation, waste water from the facility flowed out
one end of the building and down a drainage into Acid Canyon. Later, waste
water flowed into the floor pit which contained a sump pump. The sump sent the
water to a holding tank or seepage pit, which then flowed into a manhole which
fed into the liquid radioactive waste treatment facility (IT Corporation 1991, 06-
0004).

3.4.4.1.2 SWMU Investigations and Remediation

This entire structure, including the concrete slab, was taken to MDA-G at TA-54
during the fall of 1966 (Figure A-45-6, Appendix A). Additionally, soil from the
drainage into Acid Canyon was removed because untreated waste water had
flowed there during the early years of operation.

In the FUSRAP survey, soil sampling locations in the vicinity of SWMU 45-002
were determined by positive field instrument response. The soil samples indicated
surface 2%°Py contamination in the drainage outfall from the vehicle
decontamination facility. The contamination extended over an area 10 m wide, 30
m long, and an undetermined depth. A vertical transect line was also surveyed
on the cliff face below the vehicle decontamination facility outfall. No significant
contamination was detected on the cliff face (LANL 1981, 0141).

The soil in the drainage outtall area that was determined to be contaminated with
2¥py during the FUSRAP survey was removed during the 1982 Bechtel
remediation. Levels after remediation were within FUSRAP guidelines (Bechtel
National Inc. 1983, 06-0037).
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3.4.4.1.3 Nature and Extent of Existing Contamination

After the TA-45 site was released to Los Alamos County for road maintenance
equipment storage, large amounts of fill were deposited on this site, substantially
changing the topography. This fill included blocks of concrete, asphait, and rebar.
The gradient and drainage that existed at the time the facility was in use have
been substantially altered or covered up. The former vehicle decontamination
facility and adjacent areas were remediated in 1982 as described in Bechtel
National Inc. (1983, 06-0037) and Gunderson et al. (1983, 0671). The only
current data available for this SWMU are two post-remediation surface (0-5 cm)
137Cs measurements with values of 8.5 and 1.2 pCi/g (Figure 3.4-6). These
values are well below the DOE action level of 80 pCi/g.

3.4.5 Sanitary Sewer Outfall SWMU Aggregate

This aggregate consists of SWMU 45-004, a sanitary sewer outfall. The
geographic area that describes this SWMU is depicted as area 5 in Figure 3.4-8.
3.4.5.1 Sanitary Sewer Outfall [SWMU 45-004]

3.4.5.1.1 SWMU Description and Historical Operation

The sanitary sewer system was constructed at the TA-45 site prior to the
construction of the waste treatment plant. The sewer system was constructed in
1947 tor community service and included a lift station (TA-45-3), one manhole (TA-
45-5), and associated piping. An additional manhole (TA-45-6) was added to the
system when the treatment plant was built. There was a sanitary sewer outfall
(SWMU 45-004) located on the north side of the lift station for overtiow (LASL no
date, 0402).

3.4.5.1.2 SWMU Investigations and Remediation

The sanitary sewage lift station was transferred to Los Alamos County in 1967.
There have been no formal remediation or investigative efforts conceming SWMU
45-004.

3.4.5.1.3 Nature and Extent of Existing Contamination

The nature and extent of potential residual contamination in the surrounding soils
and sediment is not known at this time.
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3.5 Current Site Conditions
3.5.1 Environmental Setting

All of the technical areas comprising OU 1079 are situated on the Pajarito Plateau,
which overlooks the Rio Grande valley to the east. The morphology of the Plateau
is dominated by a relatively flat, gently eastward-sloping surface, dissected by
numerous, steep-sided canyons (LANL 1991, Chapter 2, 0553).

Technical areas of OU 1079 include sites within canyons and on mesa tops. The
facilities at the former TA-10 were located at an elevation of 6,800 ft entirely within
Bayo Canyon, between Kwage Mesa to the south and Otowi Mesa to the north.

The site of former TA-31 is located on the north side of East Mesa at an elevation
of 7,270 ft. The ground slopes gently toward the rim of Pueblo Canyon from
approximately the center of the site.

The site of former TA-32 is located on the south side of East Mesa at an elevation
of 7,260 ft. The ground slopes gently toward the rim of Los Alamos Canyon. The
canyon side below the site has a gently-sloping bench located about 100 ft below
the top of the escarpment. Surface runoff from the main part of the property
currently exits at the southern edge of the yard and flows down the canyon wall
by way of a natural drainage, which has caused marked discoloration on the clif
face. Runoff from this drainage makes its way fairly directly down over the bench
and subsequently to the bottom of Los Alamos Canyon. Runoff from the western
porttion of the site may flow down to the bench and then west along the bench for
approximately 100 ft before flowing south down to the bottom of the canyon.

The site of former TA-45 is located on the north side of East Mesa at an elevation
of 7,230 ft. The site, which is on the down-dropped (western) side of the Rendija
Canyon fault, slopes gently to the edge of Acid Canyon. The current surface of
the area where TA-45 was located has been filled and regraded by Los Alamos
County for use as a storage yard, with fill pushed into adjacent vegetation, minor
drainages, and down the slope north of the site. Because of the extensive filling
and regrading, the present surface of this site is as much as 25 ft higher than the
original surface, especially at the northwestern edge (canyon rim) of the site. The
floor of adjacent Acid Canyon lies about 150 ft below the TA-45 site.

At all sites, canyon walls adjacent to mesa tops consist of steep slopes and
alternating cliffs. Erosion of canyon rims takes place primarily as undercutting and
subsequent breaking away of blocks of voicanic tuff (see below) along natural
joints and fractures. The local climate does not promote rapid weathering of this
material. Vegetation on north-facing canyon slopes consists of faily mature
Ponderosa pine, juniper, and scrub oak in a thin sandy soil, indicating long-term
stability of the slope. Vegetation on the steeper south-facing canyon slopes
consist of very scant Pifion pine, juniper, and scrub oak. Erosion of exposed
south-facing slopes may proceed at a faster rate than north-facing slopes, but
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there has probably been little or no significant change in the past 50 years.
Canyon floors support Ponderosa pine, grass, and Rabbit Brush (Chamisa).

Tertiary stratigraphic units exposed on, or directly underlying, the Pajarito Plateau
in the vicinity of OU 1079 consist of (from oldest to youngest) (1) tuffaceous
sandstones and volcaniclastic conglomerates of the Abiquiu Formation; (2)
terrestrial conglomerates, sandstones, and mudstones, with minor limestones,
evaporites, volcanic tuffs, and intercalated basalts of the Santa Fe Group; (3)
alluvial fan gravels and interstratified fluvial gravels and lacustrine sediments of the
Puye Formation; and (4) rhyolitic tephra of the Bandelier Tuff. Bandelier Tuff
underlies the surface of the Pajarito Plateau. Bayo, Acid, and Pueblo Canyons are
cut entirely in the Bandelier Tuff.

The Bandelier Tuff erupted during formation of the Valles and Toledo calderas in
the Jemez volcanic field. It is divided into lower (Otowi) and upper (Tshirege)
members. The basal unit of the Otowi Member is a fallout pumice, the Guaje
Pumice Bed, which consists of massive to poorly bedded, unconsolidated, silicic,
lapilii-tuff. The Guaje Pumice Bed is overlain by a thick sequence of ash-flow
deposits comprising the majority of the Otowi Member. It consists of a massive
to poorly bedded, poorly sorted, tuff to lapilli-tuff. In all exposures on the Pajarito
Plateau, the Otowi ash flow sequence is unwelded. The upper contact of the
Otowi Member is an erosional surface marked by a horizon up to 3.3 ft in
thickness of epiblastic deposits and partial soil development (Crowe et al. 1978,
0041). The Otowi Member is not exposed in QU 1079.

The Tshirege Member is divided into a lower sequence of Plinian fallout deposits
(Tsankawi Pumice Bed), and an overlying sequence of ash flow deposits. The
Tsankawi Pumice Bed consists of tuff to lapilli-tuff airfall deposits. In lower Los
Alamos, Pueblo, Bayo, and Sandia Canyons the unit can be divided into three to
five sequences separated by reworked deposits. The Tsankawi Pumice Bed is
overlain by complex and laterally variable ash-flow deposits. The Tshirege ash-
flow sheet consists of numerous individual ash-flows, ranging up to 82.5 ft in
thickness. Ash-flow deposits of the Tshirege Member underlie the major part of
the .surface of the Pajarito Plateau, including TA-31 and TA-32, and form the bulk
of exposures of Bandelier Tuff in canyons which dissect the Plateau. In Bayo
Canyon, Bandelier Tuff may be exposed at the ground surface and in Test Hole
TH-1 extended to a maximum depth of 25.7 m below the surface of the canyon
{Test Hole TH-1), where it is underlain by conglomerates of the Puye Formation
(Table 3.5-1).

Stratigraphically overlying the Bandelier Tuff, occurring both as thin deposits
(typically <5 m thick) on mesa tops and as deposits inset along canyons, are
discontinuous Quaternary alluvial units. Those units lowest in the drainages grade
into the active alluvium along canyon bottoms. Well- to poorly-sorted clay-rich to
sandy alluvium occurs in major drainages of the Pajarito Plateau. At TA-10 in
Bayo Canyon, alluvial fill ranges from O to at least 47 ft thick (depth of test holes)
near the subsurface disposal SWMU aggregate. Depth of alluvial fill in Acid
Canyon (TA-45) and upper Pueblo Canyon is not well constrained, but at some
localities, bedrock of Bandelier Tuff is exposed in the channels of the ephemeral
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TABLE 3.5-1 LOG OF TEST HOLES DRILLED AT BAYO SITE
Log (m)

Hole No. Alluvium Tuff Conglomerate
TH-1 (1961) — 0 -257 25.7 - 271
TH-2 (1961) 0-15 15- 76 -

TH-3 (1961) 0-36 36-19.8 19.8 - 21.3
TH-4 (1961) . 0-3.1 3.1-233 23.0-241

M-1 (1973) 0-7.98 79-12.2 —

M-2 (1973) 0-4.62 46- 6.1 —

M-3 (1973) 0-242 — -

aFill or reworked tuff

Remarks: All holes were dry

(Modified from Mayfield et al. 1979, 06-0041)
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streams. Thickness of alluvium in the canyons is a function of the subsurface
geometry and of the detailed erosional and sedimentation cycles for each canyon.

Soils on the Pajarito Plateau are derived primarily from the underlying Bandelier
Tuff, and consist mainly of shallow, well-drained sandy loams of the Hackroy
series (Nyhan et al. 1978, 0162). The Hackroy soils comprise about 10 cm of
brown sandy loam, or loam overlying about 20 cm of reddish brown clay, gravelly
clay, or clay loam subsoil. Depth to bedrock and the eftective rooting depth are
20-50 cm. Intermixed with the Hackroy soils on mesa tops are small areas of
deeper loams of the Nyjack series. Nyjack soils are distinguished from Hackroy
soils by thicknesses of 50-102 cm and by the common presence of pumice
fragments in the lower soil (Nyhan et al. 1978, 0162). Areas of exposed bedrock
are common towards the edges of mesa, such as at TA-31 and -32. Slopes
between mesa tops and canyon bottoms consist of steep rock outcrops and
patches of shallow, undeveloped colluvial soils. Canyon bottoms are underain by
deep, poorly developed, well drained soils of the Totavi series formed in alluvium.
These soils are present in Bayo Canyon (TA-10), and Acid and Pueblo Canyons
(TA-45).

The main aquifer beneath the Pajarito Plateau is located chiefly within sediments
of the lower Puyé Formation and Santa Fe Group. The potentiometric surface of
the main aquifer beneath OU 1079 lies at about 6,000 ft in elevation, which at
Bayo Canyon (TA-10) is about 800 ft beneath the surface. For mesa-top sites in
OU 1079, over 1,000 ft of unsaturated tuff and other volcanic rock separate the
surface from the main aquifer. None of the canyons in OU 1079 have perennial
streams: rather, flow occurs only in response to precipitation events or snow-melt
runoft. Therefore, they are not thought to have alluvial aquifers. A perched water
body is located at a depth of up to 60 m downstream of Bayo Canyon near the
confluence of Pueblo and Los Alamos Canyons.

Prevailing winds in OU 1079 on the Pajarito Plateau are generally from the west-
southwest to south-southwest, averaging about 12 mph (Environmental Protection
Group 1990, 0497). This pattern dominates the mesa-top sites such as TA-31, -
32, and -45. Winds in the canyons, such as Bayo and Acid Canyons (TA-10 and -
45, respectively), refiect the diurnal, thermally-controlled pattern seen elsewhere
in Los Alamos County, with low-velocity (generally less than 10 mph) down-canyon
winds at night and up-canyon winds during the day.

Detailed descriptions of the geology, hydrology, and soils of the Los Alamos area
are found in Sections 2.6.1 and 2.6.2 of the 1991 IWP (LANL 1991, 0553).

3.5.2 Biological Resources

During 1991, field surveys were conducted in OU 1079 for compliance with the
Federal Endangered Species Act of 1973, New Mexico's Wildlife Conservation Act,
New Mexico Endangered Plant Species Act, Executive Order 11990, "Protection
of Wetlands," and Executive Order 11988, "Floodplain Management,” 10 CFR
1022, and DOE Order 5400.1. As a result of habitat evaluation and previous
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information on the OU, only one endangered species, the peregrine falcon (Falco
peregnnus), may inhabit the areas near TA-10 and TA-31. All RFI activities within
the critical habitat will be scheduled to insure no adverse impact to the peregrine
falcon (i.e., nesting season). There are no wetlands or floodplains located within
the former TA-10, TA-31, TA-32 or TA-45 sites of OU 1079. Best management
practices will be implemented to minimize impacts on native vegetation.

3.5.3 Cuitural Resources

As required by the National Historic Preservation Act of 1966 (as amended), a
cultural resource survey was conducted during the summer of 1991 at OU 1079.
The methods and techniques used for this survey conform to those specified in the
Secretary of the Interior's Standards and Guidelines for Archeology and Historic
Preservation.

Twenty archaeological sites eligible for inclusion on the National Register of
Historic Places under Criterion D are located within the survey area: Laboratory
of Anthropology (LA) site numbers LA 21480, LA 21493 through LA 21485, LA
21602, LA 35003, LA 86526 through LA 86531, and LA 86556 through LA 86563.

The attributes of these sites that make them eligible for inclusion on the National
Register will not be affected by any ER sampling activities proposed at OU 1079.
A report documenting the survey area, methods, results, and monitoring
recommendations, it any, will be transmitted to the New Mexico State Historic
Preservation Office (SHPO) for its concurrence in a "Determination of No Effect.”
As specified in 36 CFR 800.5(b), and following the intent of the American Indican
Religious Freedom Act, a copy of this report will also be sent to the Govemor of
San lidefonso Pueblo for comments on any possible impacts to sacred and
traditional places.

All monitoring and avoidance recommendations contained in this report must be
followed by all personnel involved in ER sampling activities (Hoagland in
preparation, 06-0064).

3.5.4 Land Use
3.5.41 TA-10

The only remaining physical structures at the Bayo Canyon site (as described in
Ford, Bacon, and Davis Utah Inc. 1981, 06-0039) were a number of asphalt-paved
areas and roads, and a concrete pad from a former warehouse (Figure A-10-6,
Appendix A). The site is currently under institutional controls, with coricrete
monuments installed in 1983 to delineate an area where excavation is prohibited
until 2142 A.D. This controlled area is where the former subsurface disposal
SWMU aggregate is located.
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Bayo Canyon is used strictly for recreational purposes - picnicking, trail riding,
jogging, hiking, firearms practice, and possibly wood cutting and pifion nut
gathering.

3.5.4.2 TA-31

The East Receiving Yard was located on the mesa bounded by Los Alamos
Canyon on the south, and Pueblo Canyon on the north, in the area north of East
Road and west of the air strip. The area is approximately bounded to the east by
Nambe Loop and to the west by Tewa Loop. The site is now occupied by a
residential area (Figure A-31-2, Appendix A). County land between the residences
and the north edge of the mesa contains the utility right-of-way for buried naturali
gas lines and sanitary and storm sewers. This strip of land has been extensively
regraded to slope gently to the canyon rim, probably incorporating any remaining
sand and gravel from the concrete block plant that was adjacent to the former TA-
31, as well as excavation debris and original surface materials. Some of this
material has been pushed into the vegetation rimming the canyon, indicating that
the surface has been raised in some locations above the orginal level along the
canyon rim.

3.5.4.3 TA-32

The Medical Research Facility was located on the top of East Mesa in the area
south of Trinity Drive behind the Zia Supply Building near the rim of Los Alamos
Canyon. The area is bounded approximately by Ninth Street to the east, Knecht
Street to the west, and the rim of Los Alamos Canyon to the south. The site is
now used by the Los Alamos County Roads Division to store and maintain road
working equipment, materials for road construction, and salted sand for winter road
treatment. The latter is currently stored in open sheds and uncovered on the
surface of the yard.

The area formerly occupied by TA-32 was located south of Trinity Drive and is
currently used by the Los Alamos County Roads Division (Figure A-32-2, Appendix
A). The property is used to store and maintain road working equipment and road
construction materials. Maintenance activities may include use of solvents,
lubricants, and fuels.

3.5.4.4 TA-45

Currently, the former TA-45 site is undeveloped. The former untreated outfall area
(SWMU 1-002) associated with former TA-1 operations is partly fenced at or near
the canyon edge. The former sanitary sewage lift station structure is still located
at the site; however, the 1986 CEARP field survey confirmed that the lift station
had been decommissioned and the basement area filled with soil (DOE 1987,
0264).
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The industrial waste (acid waste) lines on the site were removed during the period
of 1965 through 1967 (Gunderson and Ahlquist 1979, 0670). At that time, the
portions of the industrial waste (acid waste) lines which flowed from TA-1 and TA-
3 were plugged with concrete and left in place. They have since been removed,
and were reported to have posed no public heaith hazard (Gunderson and
Ahlquist 1979, 0670).

Sanitary sewer drainlines from the treatment plant and the vehicle decontamination
facility were reported to have been removed to manholes TA-45-5 and TA-45-6 in
1968. However, other sanitary lines crossed the site to the lift station, and their
status is unknown.

It was reported that the County has used the site as a landfill (Ferenbaugh et al.
1982, 0668). The 1987 CEARP field survey confirmed that debris was in the area,
including building debris disposed of in Acid Canyon behind the former TA-45 site
(DOE 1987, 0264).
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3.6 Operable Unit 1079 Conceptual Models
3.6.1 Contaminants of Concern

The following sections identify the contaminants of concem (COCs), those
contaminants which might present a human health risk.

3.6.1.1 TA-10
3.6.1.1.1 Firing Sites SWMU Aggregate

The possible contaminants from the firing site SWMU aggregate include *Sr, total
uranium, Ba, Be, Pb, and high explosives (HE) residues. These contaminants
were widely distributed across the canyon bottom, hilisiopes, and adjacent mesa
tops during the explosives testing. A summary of the COCs and present
characteristics of the Firing Sites SWMU Aggregate is given in Table 3.6-1.
Sampling plans that focus on characterizing the nature and extent of the COCs will
result in cost-effective sampling efforts and ultimately lead to more timely and
effective remediation.

HE and Metals

Pieces of HE debris are not considered a COC, because of the extensive surface
sweeps and debris removal at the site (see Subsection 3.1.1). Residual pieces
of HE that might remain in Bayo Canyon are lacking appropriate mass and trigger
mechanisms to pose a health risk to the public. Organic contaminants that
resulted from the utilization of HE will be determined utilizing the standard EPA
method for HE, USATHAMA (see Appendix C). This method determines the
amount of the following HE compounds: HMX, RDX, NB, 1,3-DNB, 1,3,5-TNB,
2,4-DNT, 2,6-DNT, 2,4,6-TNT, and TETRYL. This list includes all organic
explosives likely to have been used at TA-10. BARATOL, which is composed of
Ba(NO,), and TNT, was likely to have been used as an initiator at TA-10;
consequently, Ba is a contaminant of concern at the firing sites. However, any
initiators would exist in very small amounts and it is unlikely that they would
represent significant levels of contamination. Beryllium, lead, aluminum, and iron
could have been dispersed as a result of HE testing; however, aluminum and iron
are not hazardous constituents. The majority of the shrapnei-sized pieces of
uranium created during the firing tests has been retrieved during the many
extensive surface sweeps of the area (1963, 1966, 1967, 1969, 1971, 1973, 1975,
and 1976).

3.6.1.1.2 Subsurface Disposal SWMU Aggregate

Suspected contaminants from the Subsurface Disposal SWMU Aggregate are *Sr,
total uranium, TAL metals, and organic compounds. '*°La used at the site has
since decayed to below detection levels due to its short half-life (40.3 hours). No
information on nonradiological contaminants is available. Sanitary wastes were
handled by two septic systems, which may also have received hazardous
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TABLE 3.6-1. CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
10-001(a-e) Firing Sites and 90s; TBDP 0-132 pCi/g 930Sy Concentration
Sand Pile Detonation (to confirm existing data)
Area
Natural and Depleted T8Db 0.54-19.0 pg/g Natural and Depleted U
Uranium (to contirm existing data)
Lead TBDP None Pb concentration
Beryllium 0.2 mg/kg None Be concentration
High Explosives Dependent upon None Explosives concentration
compaosition
TBD®
Barium 4,000 mg/kg None Ba concentration

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
TBD: To Be Determined

Maytield et al. 1979, 06-0041i
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TABLE 3.6-1. CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN : DATAC REQUIRED
10-002(a-b) | Solid Disposal Pits 90g, TBD® 0.5-810 pCi/g 90S; Conceniration
(lo confirm existing data)
Natural and Depleted TBDP 1.9-5.6 ng/g Nalural and Depleted U
Uranium (to confirm existing data)
Barium 4,000 mg/kg None Ba concentration
Cadmium 40 mg/kg None Cd concentration
TAL Melals Dependent on None TAL Metals analyses
contaminant
TBDP
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,9432). Trigger levels for
radionuclides and nonradioactive hazardous constiluents nol listed in Subpart S will be provided in the LANL 1992
Installation Work Plan.

b Mayfield et al. 1979, 06-0041

¢ TBD: To Be Determined

£ 4a1dpy D)
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TABLE 3.6-1. CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA FI
OF CONCERN DATAC REQUIRED
10-003(a-0) | Liquid Disposal 90g TBD® 0-4310 pCi/g 9051 Concentration
System (to confirm existing data)
Natural and Depleted TBDP 1.1-50 pg/g Natural and Depleted U
Uranium (to confirm existing data)
Barium 4,000 mg/kg None Ba concentration
Cadmium 40 mg/kg None Cd concentration
Beryllium 0.2 mg/kg None Be concentration
Lead TBDP None Pb concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
b T8D: To Be Determined

¢ Mayfield et al. 1979, 06-0041
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CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)

TABLE 3.6-1.
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
10-004(a-b) Seplic Tanks 90s ¢ TBDP 1.9-4.2 pCi/g 90sr Concentration
(lo contirm existing data)
Natural and Depleted TBDP None Natural and Depleted U
Uranium Concentration
Barium 4,000 mg/kg None Ba concentration
Cadmium 40 mg/kg None Cd concentralion
Beryllium 0.2 mg/kg None Be concentration
Lead TBDP None Pb concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioaclive hazardous conslituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
b TBD: To Be Determined
¢ Mayfield et al. 1979, 06-0041

£ 431dny )
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TABLE 3.6-1. CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)

i
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
10-005 Surtace Disposal 90g¢ TBDP None 905, Concentration
Natural and Depleted 8D None Natural and Depleted
Uranium Uranium Concentration
Lead TBDP None Pb concentration
Beryllium 0.2 mg/kg None Be concentration
High Explosives Dependent upon None Explosives concentration
composition
TBDP

Barium 4,000 mg/kg None Ba concentration

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992
Installation Work Plan. :

b TBD: To Be Determined

¢ Mayfield et al. 1979, 06-0041
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CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)

TABLE 3.6-1.
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
10-006 Open Burning Area 905 TBDP None 90S; Concentration
Natural and Depleted TBDP None Natural and Depleted
Uranium Uranium Concenltration
Lead TBDP None Pb concentiation
Beryllium 0.2 mg/kg None Be concentration
High Explosives Dependent upon None Explosives conceniration
composition
TBDP
Barium 4,000 mg/kg None Ba concentration

Installation Work Plan.
b TBD: To Be Delermined
¢ Maylield et al. 1979, 06-0041

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous conslituents not listed in Subpart S will be provided in the LANL 1992

£ 421doy )
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TABLE 3.6-1. CHARACTERISTICS OF SWMUs AND ASSOCIATED STRUCTURES IN TA-10 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
10-007 Landtill 905/ TBD® None 905 Concentration
(to confirm existing data)
Natural and Depleted TBDP None Natural and Depleted U
Uranium ' Concentration
Barium 4,000 mg/kg None Ba concentration
Cadmium 40 mg/kg None Cd concentration
Beryllium 0.2 mg/kg None Be concentration
Lead TBD® None Pb concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous conslituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
b TBD: To Be Determined
c Maytield et al. 1979, 06-0041

suoudisaq NWMS
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Chapter 3 ‘ SWMU Descriptions

laboratory wastes. Buildings, septic systems, solid and liquid disposal pits, and
their delivery systems were removed to a large degree during previous
decommissioning activities, but some surface and significant subsurface
contamination remains. Some broken pieces of the septic systems may remain
at depth. Samples of tuff taken at depths of 20 m and just downstream of the
former liquid waste pit showed significantly elevated 99sr conce ntrations, indicating
migration of the more soluble constituents through the alluvium and into the
volcanic tuff bedrock. The most probable occurrence of contaminants is as
discrete particles adsorbed onto detrital grains; a less probable occurrence is as
solutes, dissolved during rain storms, which have mobilized and remained as
residue in the sparse interstitial water. A few samples of downstream sediments
associated with the intermittent stream channel have been analyzed for gross-
gamma activity, with no contamination observed.

A summary of the COCs and the characteristics of the Subsurface Disposal
SWMU Aggregate has been given in Table 3.6-1.

3.6.1.2 TA-31

SWMU 31-001 was a septic tank and outtall serving the main TA-31 warehouse
(TA-31-7) from 1949 until 1954. The TA-31 storage yard received construction
materials, drummed oil, and possibly chemicals (See Subsection 3.2.1).
Operational history indicates that no radioactive materials were stored at the site.
The septic tank system was designed and installed to provide sanitary waste
treatment and disposal. While there is no documentation of spills having occurred
at building TA-31-7, it is possible that hazardous materials may have been
released into the septic tank system through accidental spills. Organic
compounds, TAL metals, and possibly radioactive materials are potential COCs
at the site (Table 3.6-2).

3.6.1.3 TA-32

Waste may have been released at the former TA-32 site during two periods of
active usage: as a medical research facility between 1944 and 1954, and as the
Los Alamos County Roads Division from 1967 to present.

3.6.1.3.1 Medical Research Facility

No records are available of waste disposition from these facilities during operation.
Since there was an on-site incinerator (SWMU 32-001), it is assumed that much
of the combustible waste was incinerated. No industrial waste line served TA-32,
so it is possible that several types of hazardous and radioactive waste were
disposed of in laboratory sinks and drains connected to the septic tank systems
[SWMUs 32-002(a-b)).

RFI Work Plan for OU 1079 3-139 May 1992
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TABLE 3.6-2. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-31

suondriosaqg NNMS

SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELSA EXISTING DATA ADDITIONAL DATA
OF CONCERN REQUIRED
31-001 Area of Removed Radioactive TBDP . None Gross gamma, beta, and
Septic Tank Materials alpha analyses
TAL Metals TBDb None TAL Metals analyses
Organic Compounds None Organic Compounds
TBDP analyses
Area of Inlet Line to Radioactive TBD® None Gross gamma and alpha
Septic Tank Materials analyses
TAL Metals TBDP None TAL MelalsAanalyses
Organic Compounds None Organic Compounds
TBDb analyses
C-31-001 Areas of removed Unknown None None unless SWMU
warehouses and TBDP 31-001 shows evidence

storage yard.

of contamination

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger levels
for radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992
Installation Work Plan.

b TBD: To Be Determined

€ 421doy )



Chapter 3 SWMU Descriptions

Potential contaminants from the medical research activities include radionuclides
such as 2*'Am, 3H, 238.238py 131 14c ang 353, in addition, it is likely that
organic compounds, metal solutions, and inorganic acids may have been disposed
of through either the incinerator (SWMU 32-001) or the septic tank systems
[SWMUs 32-002(a-b)].

The COCs for TA-32 are provided in Table 3.6-3. Both '3'| and 3°S have not
been included because '3'I has a half life of 8.04 days and 353 has a hatf lite of
87.4 days. Additionally, inorganic acids have not been included because they
would have been neutralized due to the buffering capacity of the soil; however,
metal constituents are still of concern.

3.6.1.3.2 Los Alamos County Maintenance Facility

Currently, the area of former TA-32 is occupied by the Los Alamos County Roads
Division. There is the possibility that fuels, lubricants, metals, and other hazardous
materials have been released at the site (Table 3.6-3).

3.6.1.4 TA-45

There are three potential waste types associated with the former TA-45 waste
treatment plant site sources (Table 3.6-4):

» Industrial or liquid radioactive waste as described in Subsections
3.4.2.1 and 3.4.3.2; the untreated liquid radioactive waste discharged at
SWMU 1-002 contained isotopes of strontium, cesium, plutonium,
uranium, americium, and trtium. Chemical constituents possibly
associated with the liquid radioactive waste stream have not been
identitied. The potential TA-45 source areas for liquid radioactive waste
include the former waste treatment plant site and industrial waste (acid
waste) line locations (SWMU 45-001), treated and untreated eftluent
lines and outfalls (SWMUs 45-001 and 1-002, respectively), and the
vehicle decontamination facility (SWMU 45-002).

+  Sanitary waste composed of domestic sewage, and potentially metals
and chemical waste was disposed of through sinks and drains. The
potential TA-45 source areas for this sanitary waste include the former
incoming sewer drain lines to the lift station, the sewage lift station, and
the lift station overflow fine and outfall (SWMU 45-004).

. Unknown, uncontrolled, "other” waste such as high explosives and
chemical waste associated with the former vehicle decontamination
facility (SWMU 45-002), utility room floor drains and outfall, and the
parking lot storm drains and outfall.
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TABLE 3.6-3. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-32
«[ SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELSA EXISTING DATA ADDITIONAL DATA
g OF CONCERN REQUIRED
‘ 32-001 Incinerator Site 140 TBDP None 14C Concentration
238,239p TBDP None 238,239py Concentralion
h 241Am TBDP None 241Am Concentration
3H TBD® None 3H Concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP
TAL Metals Dependent on None TAL Metals analyses
contaminant
TBDP

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger
levels for radionuclides and nonradioaclive hazardous constituents not listed in Subpart S will be provided in LANL
1992 Installation Work Plan.
TBD: To Be Determined

suondiidsaqg NNMS
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TABLE 3.6-3. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-32 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS? EXISTING DATA ADDITIONAL DATA
OF CONCERN REQUIRED
32-002(a) Septic Tanks 14¢ TBDP None 14C Concentration
238,239p TBDP None 238.239py Concentration
241Am TBDP None 241AIn Concentration
3H TBDP None 3K Concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBD
TAL Metals Dependent on None TAL Melals analyses
contaminant
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger

levels for radionuclides and nonradioaclive hazardous constituents not listed in Subpart S will be provided in LANL

1992 Installation Work Plan.
b TBD: To Be Determined

£ 421doy )
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TABLE 3.6-3. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-32 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS3 EXISTING DATA ADDITIONAL DATA
OF CONCERN REQUIRED
32-002(b) Seplic Tanks 14C TBDP None 14C Concentration
238,239p TBDP None 238,239py Concentration
241am TBDP None 241Am Concentration
3H TBD® None 3H Concentration
Organic Compounds Dependent on PPB levels Organic Compounds
contaminant in sludge analyses
TBDP
TAL Metals Dependent on Pb and Cr > EP TAL Metals analyses
contaminant toxicity in sludge
TBDP
C-32-001 Sites of removed Unknown N/A None None unless SWMUs
laboratories and above show evidence of
warehouses contamination
a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1330, 0432). Trigger
levels for radionuclides and nonradioactive hazardous conslituents not listed in Subpart S will be provided in LANL
1992 Installation Work Plan. ;
b TBD: To Be Determined
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TABLE 3.6-4. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-45
SWMU CESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDH IONAL DATA
OF CONCERN DATAC REQUIRED
45-001 Waste Trealment 238py, TBDP 0.0-24.4 pCi/g 238py concentration
Facility Site (to confirm existing dala)
239p,, TBDD 0.0-0.27 pCi/g 239py concentration
(to contirm existing data)
3H TBDD None 3H conceniration in soil
moisture
905 TBDD 0.09.62 pCi/g 905 concentration (to
confirm existing data)
241am TBDD None 241 Any concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
rpnb
TAL Metals Dependent on None TAL Melals analyses
contaminani
TBDP
Natural and Depleted TBDD 0.7-36 ng/g U concentration (1o contirm
Uranium existing data)
137¢s 18Db 0032 pCvg 137¢s concentration (1o
contirm exisling dala)
a Trigger levels for nonradionuclides are the proposed RCRA Subpan S aclion levels (FPA 1990, 0432). Trigger levels for radionuclides

and nonradioactive hazardous consliluents not listed in Subpart S will be provided in the LANL 1992 Installabon Work Plan

1130

lo Be Delernuined
I ANL 1981, 0141 and Gunderson et al 1983, 0671
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TABLE 3.6-4. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-45 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
45-002 Vehicle 238py TBDb None 238py concentration
Decontamination
Facility Site
239y TBDP None 233py concentration
3H TBDP None 3H concentration in soil
moisture
90g;, TBDP None 905y concentration
Organic Compounds Dependent on None Organic Compounds
contaminant analyses
TBDP
TAL Metals Dependent on None TAL Metals analyses
contaminant
TBDP
Natural and Depleted TBDP 0.7-36 pg/g U concentration (to contirm
Uranium existing data)

241am TBDP 0.4-5.4 pCiig 241Am concentration (lo

confirm existing data)
137¢s TBDP 1.2-85 pCig 137¢s concentration (to

- contirm existing data)
High Explosives Dependent on None Explosives concentration

composition
TBDP

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger levels for radionuclides
and nonradioactive hazardous conslituents not listed in Subpar S will be provided in the LANL 1932 Installation Work Plan.

b TBD: To Be Determined '

c LANL 1981, 0141 and Gunderson et al. 1983, 0671
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CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-45 (CONT'D)

TABLE 3.6-4.
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATA (ABOVE REQUIRED
BACKGROUND) €
45-003 Industrial Waste (Acid 238py, TBDP 0.003-0.33 pCig 238py concentration
Waste) Lines (o conlirm existing data)
239p,, TBDb 0.12-35.2 pCi/g 233py concentration
(to confirm exisling data)
In T8DP None 311 concentration in soil
moisture
90g; T8Db 0.42-0.56 pCi/g 903 concentration (10
contirm existing dala)
241am TBDD 0.68-1.16 pCi/g 241 Am concentration (10

conlirm existing data)

Organic Compounds Dependent on None Organic Compounds
contaminant TBNP analyses
TAL Metals Dependent on None TAL Metals analyses
contaminant TBDP
Natural and Depleted T8DP 2.1-3.8 ng/g U concentration (to confirm
Uranium existing data)
137¢s 18DP 0.16-0.25 pCirg 137Cs concentration (to

confirm exisling data)

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger levels tor radionuclides

and nonradioactive hazardous constituents not isted in Subpart S will be provided in the | ANL 1992 Installation Work Plan

T8D: To Be Determined
LANL 1981, 0141 and Gunderson et al. 1983, 067 1
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TABLE 3.6-4. CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-45 (CONT'D)
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS2 | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED
45-004 Sanitary Sewer Quittall Unknown TBDD None Full gamma spec analysis.
TAL Metais analyses
Organic Compounds
analyses.
C-45-001 Parking Lot Unknown TBDD None Full gamma spec analysis.
TAL Metals analyses.
Organic Compounds
analyses.

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990, 0432). Trigger levels for radionuclides
and nonradioactive hazardous constituents not listed in Subpan S will be provided in the LANL 1932 Installation Work Plan.

b TBD: To Be Determined

¢ LANL 1981, 0141 and Gunderson et al. 1983, 0671
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CHARACTERISTICS OF SWMUS AND ASSOCIATED STRUCTURES IN TA-45 (CONT'D)

TABLE 3.6-4.
SWMU DESCRIPTION CONTAMINANTS TRIGGER LEVELS @ | RANGE OF EXISTING ADDITIONAL DATA
OF CONCERN DATAC REQUIRED

1-002 Unlreated Waste  238py, TBDP 0.0-1.4 pCig 238py conceniration
Qutiall (to confirm existing data)

239p, TBDb 0.09-370 pCilg 239py concentration
(to confirm existing data)

3H TBDD None 3H concentration in soil

moisture

90g, TBDD 0.6 1.0 pCifg 905/ concentration (to

confirm existing data)

241 Am TBDD 0.3-1.0 pCvg 241 Am concentration
(to conlirm existing dala)

Organic Compounds Dependent on None Organic Compounds

contaminant TBDP analyses
TAL Metals Dependent on None TAL Mutais analyses
contaminant TBDP
Natural and Depleted TBDD None U concenlration
Uranium

137¢s TBDD 0.1-2.3 pCig 137¢s concentration (1o

confirm exasting dati)

18D. To Be Determnined
¢ | ANl 1981, 0141 and Gunderson et al. 1983, 0671

Trigger levels for nonradionuclides are the proposed RCRA Subpar S action levels (EPA 1990, 0432). Trigger levels for radionuclides
and nonradioactive haz.rdous constituents not listed in Subpan S will be provided in the LANL 1892 Installation Work Plan
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3.6.2 Potentlal Pathways of Contaminant Migration

Available data suggest that low level surface and subsurface contamination with
uranium and %°Sr exists at the former TA-10 site. Therefore, several migration
pathways are possible for the contaminants from the Firing Sites and Subsurface
Disposal SWMU Aggregates. Potential pathways inciude erosional transport of
contaminated surface soils by wind and water. Distribution and transport of
contaminants in terrestrial ecosystems is typically dominated by the hydrologic
processes and will likely influence the migration of contaminants at the Bayo
Canyon Site. Research over several years at Los Alamos, Trinity Site, and the
Nevada Test Site demonstrates the effectiveness of runoff and erosion in
transporting radionuclides in arid and semiarid environments (Hakonson and
Bostick 1976, 0679; Nyhan et al. 1976, 0160; Nyhan et al. 1976, 0685; Hakonson
and Nyhan 1980, 0117; Nyhan et al. 1985, 0168; Essington and Romney 1986,
0666). Soil samples collected in Bayo Canyon show that some contamination was
present on or near the soil surface such that transport of that material in
association with runoff and sediment is highly probable given the steep canyon
topography and stream channel network that drains the site.

Even though the relative mobility of contaminants depends on the affinity of the
contaminants for the minerals in soil, laboratory studies (e.g., Conca 1991, 0665
and Wierenga et al. 1975, 0687) indicate that the mobility of contaminants under
unsaturated conditions is very limited. Conca (1991, 0665) has reported the
hydraulic conductivities for tuffaceous materials in the Yucca Mountain area as a
function of water content. Hydraulic conductivity decreases dramaticaily with
decreasing water content. Consequently, even assuming no affinity of the
contaminants for the soil (as is expected for organics such as benzene and carbon
tetrachloride), a very limited amount of transport is expected under unsaturated
conditions and it is reasonable to assume that radioactive contamination correlates
with nonradioactive contamination.

Several migration pathways are possible from SWMU 31-001, the former septic
tank and outfall location at TA-31. Potential pathways include erosional transport
of contaminated surface soils by wind and surface water. Distribution and
transport of contaminants is dominated by the hydrologic processes, and will likely
influence the migration of contaminants from SWMU 31-001.

Several migration pathways are possible from SWMUs 32-001 (former incinerator)
and 32-002(a-b) (former septic tanks and outfalls) at TA-32. Potential pathways
include erosional transport of contaminated surface soils by wind and surface
water. Distribution and transport of contaminants is dominated by the hydrologic -
processes, and will likely influence the migration of contaminants from SWMUs 32-
001 and 32-002(a-b).

Available data suggest that low level surface and subsurface contamination with
radionuclides exist at the former TA-45 site. Therefore, several migration
pathways are possible from the former TA-45 SWMUs. Potential pathways include
erosional transport of exposed contaminated subsurface soils by wind and surface
water. Distribution and transport of contaminants is dominated by the hydrologic
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processes, and will likely influence the migration of contaminants at the TA-45
Site.

3.6.2.1 Air Transport

The estimation of risk due to the air transport pathway for the COCs requires data
on the particle size distribution of each contaminant, and the wind speed in the
area of contamination. Suspension of soil dust is described by Hidy (1984, 0724).
Hidy (1984, 0724) notes that the gravitational sedimentation process strongly
depletes particles larger than 10 um in diameter; hence, it can be inferred that
casual exposure to larger particles will be limited. However, tilling or excavating
is expected to expose the worker to larger particles.

3.6.2.2 Soll Erosion and Surface Water Transport

Erosional transport of exposed contaminants within subsurtace soils is highly
probable in Acid Canyon and Bayo Canyon. However, the surficial erosion rate
in the vicinity of the former TA-10, TA-31, TA-32, and TA-45 SWMUs is not known.
Previous studies in nearby canyons (Hakonson and Bostick 1976, 0679; Nyhan et
al. 1976, 0685) show that once contaminants reach the stream channel, the
alluvium can be rapidly transported to downstream areas by runoff. Frequent
flushing of sediments to downstream areas can keep upstream inventories of
contaminants relatively low. Therefore, when transport of soil contaminants to the
channel ceases (such as after a cleanup operation), contaminant inventories in the
channel decrease commensurate with the size and frequency of runoff events.
This means that monitoring results based upon infrequent sampling of channel
sediments will have limited reievance in evaluating the magnitude of contaminant
movement to downstream areas.

3.6.3 Potential Public Health and Environmental Impacts

Radiological dose and associated risks from residual contamination following
cleanup of Bayo Canyon were assessed by Ferenbaugh et al. (1982, 0667) and
Mayfield et al. (1979, 06-0041), using the FUSRAP data collected in 1977. Dose
calculations indicate that doses for the Firing Sites SWMU Aggregate for
recreational users of the canyon, permanent residents, and construction workers,
and doses for workers involved in excavation of contaminated soil are less than
DOE guidelines. Extensive details of this assessment are found in Ferenbaugh
et al. (1982, 0667), and Maytield et al. (1979, 06-0041).

Radiological dose and associated risks from residual contamination following
cleanup of TA-45 and Acid Canyon were assessed by Ferenbaugh et al. (1982,
0668) using the FUSRAP data collected in 1977. Calculations based on actual
measurements indicate that the annual dose at the location having the greatest
residual activity in Acid Canyon would be about 12% of the DOE guideline.
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Extensive details of this assessment are found in Ferenbaugh et al. (1982, 0668)
and LANL (1981, 0141).

3.6.3.1 Direct Exposure of Receptors To On-Site Constituents
Radlological Hazard

Receptors living on or visiting the former TAs in OU 1079 could potentially receive
radiation exposures directly or through dermal abrasions, if radionuclides are
present. Former TAs 10 and 45 may present the most radiological hazard, based
on historical site use. Probable locations of residual radioactivity would be in the
area of the untreated waste outfall on the Acid Canyon north-facing slope, and in
the canyon floors of Bayo, Acid and Pueblo Canyons, where previous monitoring
has confirmed residual radionuclides in the channel sediment.

Relatively low levels of near-surface radiation reduces the hazard of significant
radiation dosage. Nonetheless, the long history of activities at former TAs-10 and
-45 and the variety of potential contaminants require a comprehensive radiological
survey review, and a thorough sampling and analysis regime to understand the
complexities of contaminant interrelationships (e.g., radiological materials vs. heavy
metal concentration).

Chemical Hazard

Receptors living on or visiting the OU 1079 sites might be exposed to residual
concentrations of chemicals potentially contaminating the soils, sediments, and/or
bedrock. All receptors present on the sites could be subject to dermal, ingestion
and/or inhalation exposure to chemicals and their vapors contaminating the soils
in the area.

3.6.3.2 Mobilization and Dispersion of Constltuents via Alr Transport
Radlologlcal Hazard

Radiological constituents adsorbed onto soil or sediment particles or occurring as
discrete grains would be mobilized by wind or by human activity such as
bulldozing, tilling, or excavation. The particies would be transported downwind to
potential receptors. Exposure from this pathway would occur through the
inhalation and ingestion exposure modes.

Chemical Hazard

Chemical constituents adsorbed onto soil or sediment particles or occurring as
discrete grains would be mobilized by wind or by human activity such as
bulidozing, tilling, or excavation. Particles would be transported downwind to
potential receptors. Exposure from this pathway would occur through the
inhalation and ingestion exposure modes.
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3.6.3.3 Mobilization and Dispersion of Constituents as Sediments and
Solutes

A third exposure pathway could result from the erosion of contaminated surface
soils by wind or running water. Sediments would be intermittently transported
down slope to the stream channel. Some portion of the constituents would remain
in the channel as sediment, while the remainder would be transported either as
particles or as dissolved species in the stream water. The exposure pathway is
ingestion of stream-borne sediments, dry sediments, or stream water carrying
dissolved constituents.

Radlological Hazard

Radioactive materials could occur among sediments as adsorbed particles or
discrete grains wouid be accessible for ingestion by humans resulting in long-term
exposure. Bedrock (tuff) beneath the outfall areas could act as a reservoir for
downward-migrating radioactive particulates. More rapid transport of soluble )
in the stream channel and the vadose zone may potentially affect off-site
receptors.

Chemical Hazard

The health threat posed by small reservoirs of chemical residue, dissolved
chemical species, or dispersed concentrations of heavy metals in sediments and
solutes resides mainly in the ingestion of soil and contaminated water. This
exposure mode may both surface and subsurface waters due to mobilization
downgradient by sufficient pulses of water from precipitation events. However,
likelihood of constituents eventually reaching the deep aquifer is thought to be
insignificant.

3.6.4 Conceptual Model TA-10

Historical D & D programs for SWMUs in Operable Unit 1079 have focussed on
the removal of radioactive contamination. While these D & D activities likely
removed hazardous constituents from the environment concumently with the
radionuclides, no data were collected to confirm the presence or absence of
residual hazardous constituents. The conceptual models for each of the SWMU
aggregates are summarized in the following sections and include discussions of
the nature and extent of documented residual contamination at the SWMUs
comprising OU 1079, the potential environmental pathways and transport
mechanisms for contaminant release, and the potential contaminant receptors.

The TA-10 Firing Sites SWMU Aggregate is located near the ephemeral stream
channel in Bayo Canyon and was active between 1944 and 1961. Impiosion
devices were detonated at the firing sites shot pads; consequently 10-001{a-¢e) are
designated as SWMUs. Based on the operational history of the site, constituents

RFI Work Pian for OU 1079 3-153 May 1992



SWMU Descriptions . Chapter 3

related to test firings were widely distributed over the canyon tloor, up the canyon
hillslopes, and on the adjacent mesa tops.

The TA-10 Subsurface Disposal SWMU Aggregate is located near the ephemeral
stream channel in Bayo Canyon and was active between 1944 and 1961. The
purposes of the laboratories, personnel buildings, waste and leach pits were to
support the manufacture, assembly, and detonation of implosive devices; to
perform radiochemical analyses on the detonation products; and on-site disposal
of both mixed hazardous and sanitary wastes. Constituents related to laboratory
processing of device components and products were disposed of in either solid or
liquid disposal systems, and either on the surface or in the shallow subsurface.

A flow chart illustrating the conceptual site model for TA-10 is presented in Figure
3.6-1. The chart follows the constituent pathways from source to receptor. The
sequence includes test components and waste products which provide the primary
source for residual contaminants, the release mechanisms for those primary
sources, the secondary sources and release mechanisms, environmental
pathways, and modes of exposure to receptors. The conceptual model proposes
exposure units comprised of the canyon floor (including the channel of the stream
bed), the canyon hillslopes, and the adjacent mesa tops. The last column
provides a relative ranking of the significance of each SWMU based on release
mechanism, pathway, and availability of, and pathway to, a receptor. This
qualitative ranking is intended to further guide the development of a sampling and
analysis plan.

There are three dominant potential exposure modes for receptors at the sites.
These are direct exposure to on-site constituents (primarily radiological), inhalation
of constituents via air transpon, and exposure through ingestion of soil, sediments,
and water.

3.6.5 Conceptual Model TA-31

Figure 3.6-2 is a flow chart illustrating the conceptual site model for TA-31, which
shows the contaminant pathways from source to receptor. The chart takes into
account the most probable sources or contaminant reservoirs, including the
underlying bedrock. Since the septic tank has been removed, the primary source
of contamination is no longer available. The secondary sources of potential
contamination are the soil, sediments, and bedrock, which may contain potential
residual contaminants. The secondary release mechanisms include excavation,
dust emissions, and water/runoff. Pueblo Canyon contains perennial stream flow
and is located adjacent to the hillslope beneath SWMU 31-001.

There are three exposure scenarios for receptors of these constituents both on site
and off, should transport beyond SWMU 31-001 occur. These are direct exposure,
dispersion of constituents via air transport, and mobilization and dispersion of
contaminants as sediments and solutes.
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3.6.6 Conceptual Model TA-32

Figure 3.6-3 is a flow chart illustrating the conceptual site model for TA-32, which
shows the contaminant pathways from source to receptor. The chart takes into
account the most probable sources or contaminant reservoirs, including the
underiying bedrock. Since the incinerator (SWMU 32-001) and the septic tanks
[SWMUs 32-002(a-b)] have been removed, the primary sources of contamination
are no longer available. The secondary sources of potential contamination are the
soil, sediments, and bedrock, which may contain residual contaminants. The
secondary release mechanisms include excavation, dust emissions, and
water/runoff. Los Alamos Canyon contains a perennial stream flow located
adjacent to the hillslope beneath SWMUs 32-002(a-b).

There are three exposure scenarios for receptors of these constituents both on site
and off, should contaminant transport beyond SWMUs 32-001 and 32-002(a-b)
occur. These are direct exposure, dispersion of constituents via air transport, and
mobilization and dispersion of contaminants as sediments and solutes.

3.6.7 Conceptual Model TA-45

A flow chart illustrating the conceptual site model for the former TA-45 site is
presented in Figure 3.6-4. The chart follows the constituent pathways from source
to receptor. The sequence includes SWMUs associated with waste treatment,
which provides the primary sources for residual contaminants, the release
mechanisms for those primary sources, the secondary sources and release
mechanisms, environmental pathways, and modes of exposure to receptors. The
conceptual model proposes exposure units comprised of the canyon floor
(including the channel of the stream bed), the canyon hillsiopes, and the adjacent
mesa top. The last column provides a relative ranking of hazard based on release
mechanism, pathway, and availability of, and pathway to, a receptor. This
qualitative ranking is intended to further guide the development of a sampling and
analysis pian.

There are three potential exposure modes for receptors at the sites. These are
direct exposure to on-site constituents (primarily radiological), inhalation of
constituents via air transport, and exposure through ingestion of soil, sediments,
and water. No chemical constituents posing a health risk to the public have been
detected in water and sediment samples collected from the Acid Weir station
during the annual surveillance monitoring program (see Appendix C).
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4.0 SWMUS PROPOSED FOR NO FURTHER ACTION
4.1 Technical Area 10 (TA-10) - Bayo Canyon

There are two Solid Waste Management Units (SWMUs) in TA-10 proposed for
no further action. SWMU 10-001(e), a sand pile detonation test area; and SWMU
10-006, unspecitied locations where various open burning operations took place.

4.1.1 SWMU 10-001(e)
4.1.1.1 SWMU Description and Historical Operation

An area adjacent to the firing sites [SWMUs 10-001(a-d)] was used for sand pile
detonation tests, reportedly to develop procedures for containing shot debris. This
site, which has been designated as SWMU 10-001(e), was thought to be located
in the vicinity of the firing sites shot pads (Figure 4.1-1; Figure A-10-1, Appendix
A). However, the SWMU is not documented in any of the original site maps and
contained no aboveground structures (LANL 1990, 0145).

4.1.1.2 Rationale for Recommendation

SWMU 10-001(e) is proposed for no further action as an individual unit because
any potential residual surface contamination from SWMU 10-001(e) will be
encountered during the sampling activities associated with the Firing Sites SWMU
Aggregate (see Chapter 5). Due to this SWMU'’s proximity to the firing sites, it is
probable that the extensive surface soil removal in the vicinity of the firing sites
during the 1963 decontamination and decommissioning of TA-10 included the area
that comprises SWMU 10-001(e) (Figure A-10-4, Appendix A).

4.1.2 SWMU 10-006
4.1.2.1 SWMU Description and Historical Operation

Various buming operations were conducted at TA-10, primarily during the 1950s
and early 1960s. in 1955, 23U solutions were deposited on plywood and burned
for unknown reasons (H-Division 1955, 0673). The fate of the ash, which
emanated 20 mR/h of gamma radiation on contact, is also unknown. In 1956, a
Laboratory work order (LASL 1956, 06-0024) was issued to initiate construction
of a burning pit for combustibles. The ash was to be disposed of in MDA-C at TA-
50. While the creation of this pit coincided with the excavation and burning of
waste from the surface disposal site (SWMU 10-005) in 1957, it is not definitely
known what the burn pit was used for, or where it was located (Figure 4.1-1)
(LANL 1990, 0145).

As decommissioning of TA-10 began, many of the structures were burned either
in place, or in other locations at the site such as the stream channel and open
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areas around the site. Overall, the records concerning open buming activities are
incomplete, and details conceming location, type of combustible material, and
disposition of the ash are largely unknown. Based upon reported radiation doses
of a few mR/h in the ash, it is likely that contaminated ash was transported to
either MDA-C at TA-50 or MDA-G at TA-54 (LANL 1990, 0145).

Contaminants associated with open burning activities would have included uranium
(natural and depleted), Dgr, and high explosives. The quantities of contaminants
associated with the open buming operations is unknown (LANL 1990, 0145).

4.1.2.2 Ratlonale for Recommendation

SWMU 10-006 is proposed for no further action as an individual unit because any
residual surface contamination from SWMU 10-006 will be encountered during the
sampling activities associated with the Firing Sites SWMU Aggregate (see
Chapter 5).

4.2 Technical Area 31 (TA-31) - East Recelving Yard

There is one area in TA-31 proposed for no further action: Area of Concemn
(AOC) C-31-001, potential soil contamination beneath former structures and the
parking lot.

4.2.1 Area of Concern C-31-001
4.2.1.1 AOC Description and Historical Operation

AOC C-31-001 consists of the soil beneath former structure locations and the
paved parking area, and is considered an AOC based on the potential for surface
spills during past operation of TA-31 (Figure 4.2-1). The structures at TA-31
included six warehouses, a roofed receiving dock, a small virgin oil drum storage
area (less than 100 ﬂz), a transformer station, and a septic tank system (SWMU
31-001). No chemicals were routinely stored at TA-31 during its operation.
Hazardous chemicals, when received by the Laboratory, were transported to the
chemical storage area at TA-21. The only liquid storage documented at TA-31
was the virgin oil products (likely fuel oil).

4.2.1.2 Ratlonale for Recommendation

The storage yard AOC was paved with asphalt soon after TA-31 was opened,
which protected the underlying soils from liquid spills. Possible contamination on
the asphalt and soil immediately under it would have been removed or disturbed
beyond the point at which the site could be characterized when the site was
decommissioned (exact date unknown). The storage site has been occupied by
the Eastern Area residential development since 1955 (Figure A-31-2, Appendix A).
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No further action is proposed for the AOC because there are no records of any
hazardous materials being stored at the site or any documented spills of
hazardous material.

4.3 Technical Area 32 (TA-32) - Medical Research Facllity

There is one area in TA-32 proposed for no further action: AOC C-32-001,
potential soil contamination beneath former structure locations.

4.3.1 Area of Concern C-32-001
4.3.1.1 AOC Description and Historical Operation

AOC C-32-001 consists of the soil beneath the former structure locations at TA-32,
and is considered an AOC based on the potential for surface spills during past
operation of TA-32 (Figure 4.3-1). The structures at TA-32 included three
laboratories, four warehouses, an office building, a valve house, an incinerator
(SWMU 32-001), and two septic tanks [SWMUs 32-002(a-b)].

4.3.1.2 Rationale for Recommendation

Possible contamination in the soil beneath the former structures would have been
removed or disturbed beyond the point at which characterization could take place
when the site was decommissioned. No further action is proposed for the AOC
because there are no records of any spills of hazardous material occurring at the
site.
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5.0 "“TECHNICAL AREA 10 (TA-10) SAMPLING AND ANALYSIS PLANS

Section 2.2 describes the Data Quality Objectives (DQO) process as applied in
this work plan. In the following sections, the DQO process is used to develop the
sampling rationale and sampling plans for collecting environmental data at the TA-
10 SWMU Aggregates. These data will be used to determine whether a SWMU
or SWMU Aggregate should be recommended for no further action or should be
investigated further. DQOs are developed for the Firing Sites SWMU Aggregate
for surface and sediment sampling and for the Subsurface Disposal SWMU
Aggregate for subsurface sampling.

5.1 DQO Process for Firing Sites SWMU Aggregate 10-001(a-d)

As discussed in Chapter 3, possible residual contamination from previous firing
site activities is limited to the surface soils. However, any contaminants being
transported along the surface, either in solution or adsorbed onto sediment
particles will move down gradient toward the channel and be incorporated into the
sediments moving along the bed of the channel. Therefore, DQOs have been
developed for both the surface soils and the channel sediments.

5.1.1 Surface Solls
5.1.1.1 Problem Statement

Surface soils consist of the upper 5 to 10 cm of soil. Previous studies show that
the only residual radiological contaminants from former firing site activities are
strontium-90 (*Sr) and total uranium (U). These studies also show that
heaith-risks from these contaminants are well below acceptable levels for
residential use scenarios. Chapter 3 identifies three possible contaminants of
concern that have not been investigated in previous studies: beryllium (Be),
barium (Ba), and lead (Pb). The possibility of residual surface soil contamination
from these metals is considered to be the primary problem for the Firing Sites
SWMU Aggregate. Therefore, the sampling objective is to answer the question,

"Are risks from surface soil concentrations of Be, Ba, and Pb
below acceptable levels at TA-10?7"

Answering this question requires providing adequate data for a baseline risk
assessment.

Concerns about surface soil contamination from Be, Ba, and Pb drive the sampling
plan design (spacing of grid, etc.). However, to verify results from earlier studies
of ¥Sr and total U, all samples will also be analyzed for these constituents. These
data will be used to confirm the resuits that *Sr and total U present no
unacceptable health risk under residential scenarios. In addition, the previous data
will be reevaluated using current risk assessment protocols for residential
scenarios.
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5.1.1.2 Declislon Process

The following "if, then" statements describe the decision process associated with
the surface soil investigation.

It the average concentrations of contaminants in all exposure units are below
trigger levels for the unrestricted use scenario, then there will be no need for
surface soil remediation . Previous studies, as described in Chapter 3, indicate
that this is the most probable outcome. Trigger levels for nonradiological
contaminants, methods of analyses, and detection limits are given in Table 5.1-1.

If the exposure unit contaminant levels are greater than the trigger levels and
background concentrations then a Voluntary Corrective Action (VCA) may be
conducted or a baseline risk assessment may be performed. If the baseline risk
assessment if performed and indicates unacceptable health-risks, then a VCA may
be conducted or corrective measures study will be implemented. However, if the
baseline risk assessment indicates that contaminant concentrations do not present
unacceptable health-risks, then there will be no need for surface soil remediation.

In the unlikely case that remediation of surface soils is required, it may be
necessary to take additional samples in the contaminated areas (Phase Il
sampling) to more narrowly define the extent of contamination and thus reduce the
amount of material that will be cleaned-up. A flow diagram of the decision process
is summarized in Figure 5.1-1.

5.1.1.3 Data Needs

5.1.1.3.1 Source Characterization

A land survey must be conducted to locate positions of all former buildings and
other facilities, locate the boundaries of the previous Bayo Canyon survey, and
determine the grid for surface sampling.

The source data required to support the decision process described above are the
concentrations of Be, Ba, Pb, *Sr, and total U in surface soils. The plan for
collecting these data is described in Sections 5.1.1.6.

5.1.1.3.2 Environmental Setting

Risk scenarios for baseline risk assessments include residential, worker, and

recreational use. These scenarios can be evaluated with existing environmental
data.
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TABLE 5.1-1 LABORATORY

ANALYSES FOR THE TA-10 SWMU INVESTIGATIONS

CONTAMINANTS TRIGGER QUALITY
SWMU DESCRIPTION OF CONCERN LEVELS 2 METHOD OF ANALYSIS DETECTION LIMIT LEVEL
10-00t (a-d) Firing Sites and 90g, TBD® Gas Flow Proportional 2.0 pCi/g i
Sand Pile Detonation Counting
Area
Natural and TBDP Radiochemical Separation and 0.01 pCi/g 1
Depleted Alpha Spectroscopy
Uranium
Lead TBDP EPA SW-846 Method 6010 42 pg/L i
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 4.2 mg/kg®
BeryHium 0.2 mgrkg EPA SW-846 Method 6010 0.3 pg/L i
Inductively Coupled Plasma-
Alomic Emission Spectroscopy 0.03 mg’kg®
High Explosives TBDP USATHAMA by High Contaminant Hl
Performance Liquid Dependent (see
Chromatography Table V.10, LANL
1991,0412)
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 pg/L i
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.2 mg/kg®

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992
Instaliation Work Plan.

b TBD: To Be Determined

¢ Assuming all the contaminant in 1g of soil can be extracted into 100 ml of solution.

§ 421doy
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TABLE 5.1-1 LABORATORY ANALYSES FOR THE TA-10 SWMU INVESTIGATIONS (CONT'D)

CONTAMINANTS TRIGGER QUALITY
SWMU DESCRIPTION OF CONCERN LEVELS? METHOD OF ANALYSIS DETECTION LIMIT LEVEL
10-002 (a-b) | Solid Disposal Pits |  90g, TBDP Gas Flow Proportional 2.0 pCi/g i
Counting
Natural and TBD® Radiochemical Separation and 0.01 pCi/g Il
Depleted Alpha Spectroscopy
Uranium
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 ug/L i
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.2 mg/kg®
Cadmium 40 mg/kg EPA SW-846 Method 6010 4 ug/L 1]
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.4 mg/kq®
TAL Metals Dependent on EPA SW-846 Method 6010, Contaminant n
Contaminant 7060, 7470, and 7740 Dependent (see
TBD? (Inductively Coupled Plasma TableV.7, LANL
Emission Spectroscopy, 1991,0412)
Graphite Furnace Atomic
Absorption Spectroscopy, and
Cold Vapor Atomic Absorption
Spectroscopy)
Semivolatile Dependent on EPA SW-846 Method 8270 Contaminant 11
Organic Contaminant Gas Chromatography/ Dependent (see
Compounds TBD® Mass Spectrometry Capillary Table V.4, LANL
Column Technique 1991,0412)
Volatile Organic| Dependent on EPA SW-846 Method 8240 Contaminant 11
Compounds Contaminant Gas Chromatography/ Dependent (see
TBD® Mass Spectrometry Table V.3, LANL
1991,0412)

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992
Installation Work Plan.

b TBD: To Be Determined

¢ Assuming all the contaminant in 1g of soil can be extracted into 100 mi of solution.
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TABLE 5.1-1 LABORATORY ANALYSES FOR THE TA-10 SWMU INVESTIGATIONS (CON'T)

CONTAMINANTS QUALITY
SWMU DESCRIPTION OFCONCERN | TRIGGER LEVELS? METHOD OF ANALYSIS DETECTION LIMIT LEVEL
10-003 (a-o) Liquid Disposal 90g, TBD® Gas Flow Proportional 2.0 pCig i
System Counting
Natural and TBDP Radiochemical Separation and 0.01 pCirg i
Depleted Alpha Spectroscopy
Uranium
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 pg/L i
inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.2 mg/kg®
Cadmium 40 mgrkg EPA SW-846 Method 6010 4 ug/L 1
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.4 mg/kg®
Lead TBD® EPA SW-846 Method 6010 42 pg/L H
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 4.2 mg/kg®
Beryllium 0.2 mg/kg EPA SW-846 Method 6010 0.3 pg/L 1
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.03 mg/kg®
Semivolatile Dependent on EPA SW-846 Method 8270 Contaminant I}
Organic Contaminant Gas Chromatography/Mass Dependent (see
Compounds TBDP Spectrometry Capillary Table V.4, LANL
Column Technique 1991, 0412)
Volatile Organic| Dependent on EPA SW-846 Method 8240 Contaminant 111
Compounds Contaminant Gas Chromatography/Mass Dependent (see
18D Spectromelry Table V.3, LANL
1991, 0412)

a Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992
Installation Work Plan.

b TBD: To Be Determined

¢ Assuming all the contaminant in 1g of soil can be extracted into 100 ml of solution.
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TABLE 5.1-1 LABORATORY ANALYSES FOR SWMU INVESTIGATIONS IN TA-10 (CONT'D)
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CONTAMINANTS QUALITY
DESCRIPTION OFOCONCERN | TRIGGER LEVELS? METHOD OF ANALYSIS DETECTION LIMIT LEVEL
(a-b) Septic Tanks 90g, TBDP Gas Flow Proportional 2.0 pCig Hi
Counting
Natural and TBD® Radiochemical Separation and 0.01 pCig 1
Depleted Alpha Spectroscopy
Uranium
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 pg/L 1
Inductively Coupled Plasma-
Alomic Emission Speciroscopy 0.2 mg/kg®
Cadmium 40 mg/kg EPA SW-846 Method 6010 4 ng/L 11
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.4 mg/kg®
Lead TBD® EPA SW-846 Method 6010 42 ng/L Il
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 4.2 mg/kq®
Beryllium 0.2 mg/kg EPA SW-846 Method 6010 0.3 ug/L 11
Inductively Coupled Plasma-
‘| Atomic Emission Speclroscopy 0.03 mg/kg®
Semivolatile Dependent on EPA SW-846 Method 8270 Contaminant i
Organic Contaminant Gas Chromatography/Mass Dependent (see
Compounds TBDP Spectromelry Capillary Table V.4, LANL
Column Technique 1991, 0412)
Volatile Organic| Dependent on EPA SW-846 Method 8240 Contaminant i
Compounds Contaminant Gas Chromatography/Mass Dependent (see
TBDP Spectrometlry Table V.3, LANL
1991, 0412)

6201 NO 104 ue|d YJOM |dH

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous conslituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
TBD: To Be Determined

Assuming all the contaminant in 1g of soil can be extracted into 100 mi of solution
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TABLE 5.1-1 LABORATORY ANALYSES FOR THE TA-10 SWMU INVESTIGATIONS (CONT'D)

CONTAMINANTS : QUALITY
SWMU DESCRIPTION OFCONCERN | TRIGGER LEVELS? METHOD OF ANALYSIS DETECTION LIMIT LEVEL
10-005 Surface Disposal 90g, TBDP Gas Flow Proportional 2.0 pCig 1l
Counting
Natural and TBDP Radiochemical Separation and 0.01 pCi/g Il
Depleted Alpha Spectroscopy .
Uranium
Lead TBDP EPA SW-846 Method 6010 42 ug/L 111
inductively Coupled Plasma-
Atomic Emission Spectroscopy 4.2 mg/kg®
Beryllium 0.2 mg/kg EPA SW-846 Method 6010 0.3 pg/L 1
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.03 mg/kg®
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 ug/L i
Inductively Coupled Plasma-
Alomic Emission Spectroscopy 0.2 mg/kg®
High Explosives TBD® USATHAMA by High Contaminant i

Performance Liquid
Chromatography

Dependent (see
Table V.10, LANL
1991,0412)

o

Trigger levels for nonradionuclides are the proposed RCRA Subpart S action levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S will be provided in the LANL 1992

Installation Work Plan.
TBD: To Be Determined

Assuming all the contaminant in 1g of soil can be extracted into 100 mi of solution.
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TABLE 5.1-1 LABORATORY ANALYSES FOR THE TA-10 SWMU INVESTIGATIONS (CONT'D)

QUALITY

CONTAMINANTS
SWMU DESCRIPTION OFCONCERN | TRIGGER LEVELS? METHOD OF ANALYSIS DETECTION LIMIT LEVEL
10-007 Landfill 90g, T8D® Gas Flow Proportional 2.0 pCig (14
Counting
Natural and TBDP Radiochemical Separalion and 0.01 pCig 11
Depleted Alpha Spectroscopy
Uranium
Barium 4,000 mg/kg EPA SW-846 Method 6010 2 ugiL 1"
Inductively Coupled Plasma- >
Atomic Emission Spectroscopy 0.2 mag/kg®
Cadmium 40 mg/kg EPA SW-846 Method 6010 4 pg/L il
Inductively Coupled Plasma-
Atomic Emission Spectroscopy 0.4 mgrkg®
Lead TBDP EPA SW-846 Method 6010 42 ng/L 11
: Inductively Coupled Plasma-
Atomic Emission Spectroscopy 4.2 mg/kgC
Berylium 0.2 mg/kg EPA SW-846 Method 6010 0.3 pg/L i
Inductively Coupled Plasma-
Atomic Emission Speciroscopy 0.03 mg/kg®
Semivolatile Dependent on EPA SW-846 Method 8270 Contaminant 1}
Organic Cantaminant Gas Chromatography/Mass Dependent (see
Compounds TBD® Spectrometry Capillary Table V.4, LANL
Column Technique 1991, 0412)
Volatile Organic | Dependent on EPA SW-846 Method 8240 Contaminant 1
Compounds Contaminant Gas Chromatography/Mass Dependent (see
TBD® Spectrometry Table V.3, LANL
1991, 0412)
a Trigger levels for nonradionuclides are the proposed RCRA Subpart S actlion levels (EPA 1990,0432). Trigger levels for
radionuclides and nonradioactive hazardous constituents not listed in Subpart S wili be provided in the LANL 1992
Installation Work Plan.
b TBD: To Be Determined

Assuming all the contaminant in 1g of soil can be exiracted into 100 ml of solution.
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Perform Phase | Sampling
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No Further
Action
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Figure 5.1-1. TA-10 Firing Sites SWMU Aggregate DQO decision logic flow diagram for surface
sampling plan.
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5.1.1.3.3 Potentiai Receptors

Trigger levels are used in the Phase | investigation to determine if there is a
potential for adverse human health effects associated with the surface soil. These
trigger levels will be conservatively based on a hypothetical on-site receptor
(constant exposure). As such, no specific information regarding the activities,
behavior, or location of actual receptors is required for the Phase | investigation.

The baseline risk assessment will be based on the residential use scenarios. No
additional information is needed on potential receptors.

5.1.1.4 Decision Logic
5.1.1.4.1 Domain of the Decision

Since the most conservative remediation alternative (in the sense of acceptable

risk levels) is to allow residential development at TA-10, this scenario is used to

develop exposure units and acceptable risk levels. The exposure unit is defined -
as the smallest area over which a residential adult or child would reasonably limit

activities on the site, and is assumed to be the average size of a residential yard

(4,900 ft?) (Neptune and Blacker 1990, 0684). The contaminant levels will be

evaluated over exposure units comprising the canyon floor, slopes, and mesa tops

that may have been aftected by the firing sites. Excluding canyon slopes that are

too steep to sample (and unlikely for residential development), the total sampling

area is approximately 17,000,000 ft*.

The time domain focuses on current risks because they present an upper bound
for long-term risks from surface contamination.

5.1.1.4.2 Logic Statement

To support the decision process, the average concentrations of the possible
contaminants, Be, Ba, Pb, ®¥Sr, and total U, will be estimated over 4,900 ft?
exposure units by kriging the data with the highest contaminant concentrations
(from visual inspection of the data). These kriged estimates will be compared to
test criterion described in Appendix B, Section 1.4.

5.1.1.5 Design Criteria

The DQO process attempts to limit the probability of incorrect decisions to an
acceptable level (Neptune et al. 1990, 0511). Incorrect decisions translate into two
types of errors. The first type of error occurs when it is decided that an exposure
unit poses an unacceptable risk when, in fact, the risk posed by the exposure unit
is less than the acceptable risk level. This is a false positive error [F(+)] or Type
| error. This error is quantified by the probability of rejecting the null hypothesis
when it is true, and results in investing time, money, and valuable resources to

May 1992 5-10 RFI Work Plan for OU 1079
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clean up a site that poses no risk. It also results in loss of credibility and needless
public concern, since the site has already been released for unrestricted use.

The second type of error occurs when it is decided that an exposure unit does not
pose an unacceptable risk when, in fact, the risk posed by the exposure unit
exceeds the acceptable risk level. This is a false negative [F(-) Jor Type Il error.
This error is quantified by determining the probability of accepting the null
hypothesis that the true mean of the contaminant concentration over the exposure
unit is below the trigger level, when it is actually greater than the trigger level.
This incorrect decision could lead to an unacceptable heakth-risk for the exposed
population.

The approach taken for designing the surface sampling follows the DQO process
by considering both Type | [F(+)] and Type Il [F(-)] errors. Constraints on the Type
I and Type |l errors, along with information about the spatial variability of the
contaminants, were used to determine the number of samples needed. The
constraints on the errors depend on the underlying true level of the contaminant.
These constraints were developed for Be by the OU 1079 technical team based
on an analysis of the consequences of incorrect decisions. A discomfort curve
was not developed for Pb because of the difficulty of relating a trigger level and
other possible levels to risk in a way that was meaningful. A discomfort curve was
not developed for Ba because Be has much more conservative trigger levels for
acceptable risk. Since the spatial distributions of the three contaminants are
expected to be similar, it is probable that a design for Be will provide adequate
data for Ba and Pb. If this assumption proves to be wrong, additional data will be
collected. To develop the discomfort curve for Be, simple qualitative
consequences of the errors were first developed, as shown in Table 5.1-2. These
qualitative evaluations were then translated into quantitative estimates shown in
Table 5.1-3. The process of going from qualitative to quantitative values included
ranking the consequences, giving numerical values to errors as functions of true
risks, and adjusting the results to make sure that there was consistency between
the rank ordering and the numerical values. The quantitative error tolerances are
also summarized in a discomfort curve (Figure 5.1-2). The vertical axis of the
discomfort curve provides the acceptable error rates (probability of making an
incorrect decision) given various possible true risk levels, shown on the horizontal
axis. The areas of false negatives (Type |l errors) are denoted as F(-) and the
areas of false positives as F(+) (Type | errors). Note the hatched region where
neither decision is considered to be in error.

Based on kriging theory (Appendix B), a methodology was developed to determine
the required sample grid size as a function of the acceptable prediction error for
the kriged estimate of the contaminant mean over an exposure unit. A description
of the general problem is given in Appendix B, Section 1.1. This technique
requires knowledge of the spatial comrelation structure for the contaminant
concentration. Section 1.2 of Appendix B presents the spatial correlation
information for ®Sr and total U and explains why *Sr data were used to estimate
the spatial correlation for Be. Section 1.3 shows how prediction error is used to
determine the required grid size. The prediction error is dictated by the restrictions
on Type | and Type |l errors specified in the discomfort curve. Section 1.4 derives
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TABLE 5.1-2 QUALITATIVE CONSEQUENCES OF DECISION ERRORS

F(+) Take action when unnecessary F(-) Take no action when there is an

unacceptable health risk
Alarm public unnecessarily

. Expose public to an unacceptable risk
Loss of credibility - Laboratory, DOE

(since land was released to public) Liable for not taking action when should
have

Large expenditure of money and

resources (unnecessarily) Loss of credibility (Program, Laboratory,
DOE)

Divert resources from real problems

Professional, personal loss by making
Possible lengthy and costly law suits wrong decision (possible liability?)
(unnecessarily)

Negative impact on environment
(unnecessarily)

Stress waste disposal system
(unnecessarily)

May 1992 5-12 RFI Work Plan for OU 1079
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TABLE 5.1-3 UNCERTAINTY CONSTRAINTS FOR BERYLLIUM

IF

Postulated Concentration Acceptable Probability
"True"” Risk Range (ppm) For False Negatives (%)
Levels . ~_(TYPE | ERROR)
>1x104 > 20 5
1x105-1x10+4 2-20 15
125x10%6-1x10-5 025-2 25
—_— —
Postulated Concentration Acceptable Probability
"True" Risk Range (ppm) For False Positives (%)
Levels _(TYPE Il ERROR)
<1x10°8 < 0.002 5
1x108-5x108 0.002 - 0.01 15
5x108-1x107 0.01-0.02 25
1x107-5x107 0.02-0.1 30

——_——e— e e e e e e e e ——————— ]
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Figure 5.1-2.
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Acceptable limits for decision error for Be.
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the general criterion for the prediction error as a function of points on a discomfort
curve. Finally, Section 1.5 applies the methodology to the sample design for Be.
Section 1.5 describes how the acceptable level for the prediction error of Be was
determined from the discomfort curve. (Figures 5.1-2), and shows how this
allowable prediction error was used to determine the grid size.

5.1.1.6 Surface Sampling Plan for Surface Solls
5.1.1.6.1 Land Survey

A land survey will first be conducted in order to relocate the positions of all former
buildings and other facilities, including buried structures. The land survey will also
locate the boundaries of the previous Bayo Canyon survey. Locations of former
buried structures were recorded on existing site maps, but locations need to be
recovered at the sites. The survey will also establish a 17,000,000 f#* sampling
grid (500-ft grid interval) to locate the surface sampling points (shown in Figure
5.1-3). The locations of any additional or relocated sample points will also be
surveyed. All points will be recorded in the New Mexico State Planar Coordinate
System and flagged. The survey requires an accuracy of plus or minus 1 ft
horizontally and plus or minus 0.1 ft verically. The conventional survey
procedures to be used are documented by Facilities Engineering personnel.

5.1.1.6.2 Sample Collection

The decision flow diagram for this sampling plan is shown in Figure 5.1-4. Sixty-
eight surface samples will be collected from the 500-ft interval grid sampling points
(see Figure 5.1-3). Samples will be collected to a depth of 5 to 10 cm. If a
designated sample location falls on an outcrop of bedrock, that sample point will
be moved to the nearest soil outcrop, and its new location will be surveyed in. An
additional five samples will be taken 100 ft from randomly selected grid nodes.
The procedure for selecting grid nodes is as follows: four grid nodes will be
randomly selected from those grid nodes falling in the canyon bottom, and three
from the grid nodes on each of Otowi and Kwage Mesas. At each of the 10
selected grid nodes, a cardinal direction will be randomly specified (eliminating
those directions that are not feasible because of topography). A single sampie will
then be taken at a distance of 100 ft from the node in the selected direction.

5.1.2 Channel Sediments

5.1.2.1 Problem Statement

It is expected that surface contaminants from anywhere in the TA-10 site will be
concentrated in the Bayo Canyon channel. Although sediments have been
analyzed previously and showed no contamination, sediment flux is probably very

high and intermittent in the canyon. The problem, therefore, is to determine if
there are levels of contaminants in the channel sediments that present a heaith
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Chapter 5

TA-10 Sampling and Analysis Plan

INITIATE TA-10 FIRING SITES SWMU AGGREGATE INVESTIGATION

Are field
surveys required in
Sampling and
Analysis Plan?

YES

PERFORM LAND SURVEY
« Relocate SWMUs 10-001(a-d) and former firing site structure locations.
» Relocate survey boundaries and sampling points of previous FUSRAP investigation.
« Establish a rectangular grid system, centered on the firing sites, with a 500-ft grid interval to provide
68 sampling locations.
« Establish 14 stream channel sampling transect locations at 200-ft intervals.

v

PHASE | FIELD SAMPLING PLANS FOR FIRING SITES SWMU AGGREGATE ‘

v v

| Surface Sampling Plan | ‘ Stream Sediments Sampling Plan |
Collect surface samples (depth of 5-10 cm) at Collect near surface samples from 14 channel
68 grid sampling points determined by land transects {depth of 5—-10 cm) at 200-ft intervals
survey. along the length of the Bayo Canyon stream

channel. Two samples will be collected from
each transect (e.g., channel sediments; bank
deposits).

v v

RADIOLOGICAL SCREENING
Gross-alpha, gross-beta, and gross-gamma activity

Y Y

SAMPLE ANALYSES SAMPLE ANALYSES
« Pb, Be, %0, total U, Ba - Pb, Be, 951, total U, Ba
« TAL metals and explosives (for 10 samples with « Gamma spectrometry (il radiocactivity
highest radioactivily screening measurement; 5 is detected in field screening)

additional samples collected at random areas with
low radioactivity. [f all radicactivily is low, select 10
samples from area surrounding tiring sites).

« Gamma spectrometry (if radicactivity is detected

in field screening)

| DATA ASSESSMENT |

Y

| PREPARE PHASE REPORT FOR EPA/WORK PLAN MODIFICATION |

Conduct Voluritary Corrective
Action, Perform baseline risk
assessment, or determine
additional data requirements
if necessary

Submit recommendation for
No Further Action
and permit modification

Are trigger levels
exceeded?

Figure 5.1-4. TA-10 Firing Sites SWMU Aggregate Phase | sampling plan
flow diagram.
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risk that might have been missed in previous surveys. The contaminants of
concern for this investigation include Be, Pb, Ba, *Sr, and total U. In general,
sampling of stream sediments in canyon bottoms will be included in the Canyons
Work Plan (OU 1079). However, because of the proximity of the ephemeral
stream in Bayo Canyon to the known contamination in the canyon bottom, and
because stream sediment samples will serve as an additional control on potential
migration of contaminants out of the former TA-10 site, a few stream sediment
samples will be taken. These samples will then be integrated into a more
complete study of stream sediments during development of the Canyons Work
Plan.

5.1.2.2 Decislon Process

The following "if, then" statements describe the decision process associated with
the sediment investigation.

"If the maximum concentration of contaminants from all
samples is below trigger levels for the unrestricted use
scenario, then there will be no need for further investigation.”

If any sample is above trigger levels and background concentrations, then a
Voluntary Correction Action (VCA) may be performed, a baseline risk assessment
conducted, or additional sampling (Phase 1) may be performed. If conducted, the
Phase Il investigation will determine the geomorphology and young (Quaternary)
sediments of the TA-10 area in order to locate the surface source of the
contamination. The Phase | and Phase Il data may then be used in a baseline
risk assessment. If the risk assessment shows that there are no unacceptable
health risks, then there will be no further action. Otherwise, a corrective measures
study will be implemented. The DQO decision logic flow diagram is shown in
Figure 5.1-5.

5.1.2.3 Data Needs

5.1.2.3.1 Source Characterization

The source data required to support the decision process described above are the
concentrations of Pb, Be, Ba, ®Sr, and total U in the channel sediments. The plan
for collecting this data is described in Section 5.1.2.6.

5.1.2.3.2 Environmental Setting

If sediment contamination is identified and a baseline risk assessment is

performed, then a Phase Il geomorphic mapping of the surface may be required
to determine the source of the sediment contamination.
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Perform Phase Ii
Sampling

Perform Phase | Sampling

e

Are the
Maximum
Contaminant
Concentrations from
Sediment Samples
Above Trigger
Levels?

No No Further
Action

Is Voluntary

Baseline Risk
Assessment?

Corrective Action
More Cost-Effective than

Are Data
Adequate for
Baseline Risk
Assessment?

Is Voluntary
Corrective Action More

Cost-Effective than
Baseline Risk
Assessment?

Perform Baseline
Risk Assessment

Does Risk
Assessment Show
Acceptable Levels
of Risk?

Yes
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Figure 5.1-5. TA-10 Firing Sites SWMU Aggregate DQO decision logic flow diagram for sediment

sampling pians.
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5.1.2.3.3 Potential Receptors

Trigger levels are used in the Phase | investigation to determine if there is a
potential for adverse human health effects associated with the channel sediments.
These trigger levels will be conservatively based on a hypothetical on-site receptor
(constant exposure). As such, no specific information regarding the activities,
behavior, or location of actual receptors is required for the Phase | investigation.

The baseline risk assessment will be based on the residential use scenarios. No
additional information is needed on potential receptors.

5.1.2.4 Declsion Loglc
5.1.2.4.1 Domain of the Decislion

The spatial domain includes the channel from the Santa Fe County Line to a point
200 ft upstream of the firing sites. Samples will be collected from the fine-grained
sediments to a depth of 5 to 10 cm. These sediments should contain maximal
residual contamination if it exists, and should therefore bound the levels of
contaminant concentrations in the channel.

The time domain focuses on current risks for setting trigger levels; however, long-
term risks due to flooding will be considered if a baseline risk assessment is
required.

5.1.2.4.2 Logic Statement

The maximum level of contaminant concentrations from all samples will be
compared to trigger levels.

5.1.2.5 Design Criteria

The objective of the design criterion is to collect data that will bound the levels of
possible contaminant concentrations based on expert judgement about possible
contaminant distribution in the channel sediments. To bound possible contaminant
concentrations, data will be collected from the fine-grained sediments from both
the channel bottom and the banks. To capture the possible variability from
intermittent sediment transport, samples will be collected along transects every
200 ft.

A transect interval of 200 ft provides a compromise between excessively large
numbers of samples, and reasonable confidence that no contamination is present.
A large number of samples is not justified at this stage; no contamination has been
found in stream sediment samples previously, and none is expected in the present
sampling phase.
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Conversely, a 200 ft transect interval permits sampling of different parts of the
stream where sediments may be stored, and provides a large enough number of
samples for reasonable statistical confidence. Areas of the stream channel to be
sampled include point bars and bank deposits, where fine-grained sediments are
stored. Based on past experience, contaminants, if present, are expected to be
lodged in reservoirs of fine-grained sediments. Although sampling of the stream
channel will occur over a short time period, by sampling different parts of the
stream channel it will be possible to sample deposits of difference ages, thereby
capturing the time element in the evolution of the stream.

Finally, a transect interval of 200 ft provides a very high level of confidence that
if contamination above actions levels exists, it will be found. Specifically, there is
95% probability that if the stream channel has contamination above actions levels
over 10% or more of its area, then at least one sample will be above actions
levels.

5.1.2.6 Sampling Plan for Channel Sediments
5.1.2.6.1 Land Survey

A land survey will first establish 14 stream channel sampling transect locations at
200-ft intervals (Figure 5.1-3). The locations of any additional or relocated sample
points will also be surveyed. All points will be recorded in the New Mexico State
Planar Coordinate System and flagged. The survey requires an accuracy of plus
or minus 1 ft honzontally and plus or minus 0.1 ft vertically. The conventional
survey procedures to be used are documented by Facilities Engineering personnel.

5.1.2.6.2 Sample Collection

Stream sediments will be collected from 14 channel transects at 200 ft intervals
along the length of the Bayo Canyon channel from approximately the Santa Fe
County Line to a point several hundred feet upstream of the firing sites (a total
distance of approximately 2,800 ft). Two samples will be taken from each transect
(one sample from the channel bottom and one sample from the channel bank),
resulting in 28 samples for analysis. Sampling will be based on a judgmental
determination of maximum residual contamination, where applicable. Samples
should, if possible, be taken from fine-grained size fractions. It may be necessary
to shift the exact sample point by up to several feet in order to sample the finest
grain size at a given sampling location. Channel sediment samples will be
collected to a depth of 5 to 10 cm using a spade-and-scoop method (see
Appendix D).

5.1.3 Fleld Screening of Samples

All samples will be screened in the field for radioactivity (gross-alpha, gross-beta,
and gross-gamma activity) to identify gross concentrations of contaminants and
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provide information on sample selection for further laboratory analysis. Field
screening methods are detailed in Appendix D.

5.1.4 Sample Analyses

After the radiological screening, all 68 grid samples and the five random samples
will be analyzed for Pb, Be, Ba, ®gr, and total U. Of the 68 samples from the
500 ft interval grid sampling, the 10 samples that indicate the highest radioactivity
during field screening and the five random samples will be chosen for analysis of
TAL metals, radionuclides, and explosives. If all field screening measurements are
low, 10 samples will be selected from around the firing sites. The purpose of the
analyses is to survey for unanticipated metal contaminants or high explosives.
Sample analyses are summarized in Table 5.1-4.

For this investigation, it is assumed that concentrations of Pb, Be, Ba, *Sr, and
total U will correlate positively with the levels of radioactivity determined from the
radiological survey; i.e., that the highest radioactivity will correlate with the highest
concentrations of metals. If it is determined that metals and radionuclides are not
correlated, or that individual metals are not correlated with each other, then it may
be necessary to design a Phase |l sampling plan to collect and/or analyze
additional samples.

All 28 stream samples will be analyzed for Pb, Be, Ba, *Sr, and total U (Table 5.1-
4). If radioactivity (gross-alpha, gross-beta, or gross-gamma activity) is detected
in any sample during field screening, those sampies will also be analyzed using
gamma spectrometry. Three of the 28 samples will be randomly selected for
explosives analyses. Table 5.1-4 presents the screening and analysis for the
channel sediments samples.

5.1.5 Sample Quality Assurance/Quality Control

Field quality assurance (QA) samples will be collected during the course of the
field investigation and are outlined in Table 5.1-4. These samples include field
duplicates and equipment rinsate blanks. The definition of each kind of sample
and its purpose are given in Annex |, Quality Assurance Project Plan (QAPjP) of
this work pian.

5.1.6 Fleld Operations

The organizational structure for the field investigation team is identified in Figure
5.1-6. The team will have individual responsibilities for health and safety, sampie
identification, sample handling and chain of custody, and related activities.
Facilities such as a field screening laboratory or an equipment decontamination
facility may be shared by OU 1079 field teams. Premobilization activities, health
and safety, site control, site monitoring, and support service aspects of the field
operations are described in Appendix D.
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SWMU Aggregate 10-001 (a—d) '
Firing Sites
Surface Soils (gnd) 1-68 5-10cm X|X| X XX |X|X X
Surface Soils (random grid with 69-73 5-10cm X| X| X XXX |X|[X]|X X
low radioactivity)
Surface Soils (grid with highest
radioactivity or near firing sites) 10 of 68 5-10 cm (see Fig.5.1-3) | X| X[ X XIX|X X |X[X]|X X
Field Duplicates 74-79 5-10 cm X[ x| X XXX |X X
Rinsate Blank 80-83 X|X| X X{X|X|X X
Channel Sediment Sampling
Channel Bottom 84-97 5-10 cm X|X| X @ X|[X|X|X X
Channel Bank 98-111 5-10cm X[ X| X ® | X|X|X[X X
Random Samples 30f 28 X
Field Duplicates 112-113 5-10cm X[ X| X XXX X X
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Quality Program
Project Leader
Karen Foster

Operable Unit 1079
Project Leader
Sandy Wagner

TA-10
Field Team Manager
TBA

Field Team Leader 1
TBA

Quality Program Liaison 1
TBA

- - - - .

Health and Safety (HS-5)
Health Physics (HS-1)
Project Leaders
Susan Alexander (HS-5)
TBA (HS-1)

Site Safety Officers
TBA

Field Team 1

Health & Safety
Quality Assurance

Authority

= = = Communication

TBA = To Be Announced

Figure 5.1-6. TA-10 field investigation team.
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5.2 DQO Process for the Subsurface Disposal SWMU Aggregate - SWMUs
10-002(a-b), 10-003 (a-0), 10-004(a-b), 10-005, and 10-007

5.2.1 DQO Process for SWMUs with Known Residual Contamination

As discussed in Chapter 3, TA-10 contains SWMUs with documented residual
contamination. These SWMUs include 10-002(a) [TA-10-44]; 10-002(b) [TA-10-
48]; 10-003(a-0) [TA-10-Central area]; 10-004(b) [TA-10-38]; and 10-007, the
landfill placed in the 10-003(a-0) excavation following remediation. While some
of these SWMUs are physically separated and have had different uses, they have
the same investigation objectives. Therefore, the DQO sections are combined for
these areas and only the details of the sampling plans differ.

As described in Section 2.1, the observational approach recommends that the RFi
establish the most probable site conditions with sufficient precision so that the
remaining uncertainties can be handled by contingency plans. It is in this spirit
that the notion of a maximum removal remediation volume, VMAX, is defined.
VMAX is the volume of subsurface soil that would be more cost-effective to
remove than to characterize completely. The value of VMAX could be determined
simply by calculating the cost of drilling and analyzing samples from three to six
holes and determining the volume of soil that could be cleaned-up for that cost.
The calculation could also include factors such as timeliness of response and risks
to workers. Developing criteria to determine when to stop the iterative process of
investigation and when to begin corrective measures studies is the crux of the
observational approach. The parameter VMAX is an attempt to develop such a
criterion and does not impose removal as the remediation alternative, nor does it
mean that the entire VMAX volume must be removed if removal is the alternative
chosen. The VMAX volume is simply used to guide the placement of
characterization boreholes and to provide a criterion for choosing between
characterization efforts and comective measures evaluation.

5.2.1.1 Probiem Statement

Previous investigations indicate that five areas in TA-10 have residual subsurface
contamination from *Sr, and to a lesser degree total U (Section 3.1.4). Although
these previous investigations have shown that there are no unacceptable
health-risks from this radiological contamination (assuming no intruder excavation
scenario), the extent of the contamination has not been determined, and there has
been no evaluation of the effects of possible non-radiological constituents. In
addition, the previous risk assessment was based on assumptions and acceptable
risk levels that may no longer be appropriate. It is prudent to gather additional
data for a new risk assessment for these areas. In addition, the previous data will
be reevaluated using current risk assessment protocols for residential scenarios.
Although there are no known current pathways for exposure from subsurface
contamination, the possibility of future pathways must be carefully evaluated.
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The problem to be addressed by this investigation is to determine if there is
subsurface contamination, either radiological and/or non-radiological, that presents
unacceptable near- or long-term health-risks. However, it is recognized that the
subsurface characterization required to evaluate these risks explicitly could be very
costly and take a long time, and that it may be more cost-effective to bound the
risks (bound the level and extent of contamination). An acceptable level of
uncertainty for completing the RFI and entering the CMS is to determine if VMAX
bounds the extent of contamination. The objective of the Phase | sampling plan
is to collect data to answer the questions (1) Do the locations of the plumes
identified by the previous data correspond to existing plumes?; and (2) If they do,
does VMAX bound the extent of contamination. The Phase | sampling plan also
includes contingency pians in case the locations of plumes from previous data do
not correspond to current conditions and/or VMAX does not bound the extent of
contamination.

5.2.1.2 The Decision Process

The following "if, then" statements describe the decision process associated with
the subsurface investigation of SWMUs with known residual contamination.

Phase | borehole locations will be placed at a distance determined by VMAX with
the initial borehole at the estimated center of the existing plumes identified in
Sections 3.1.4. Core samples will be collected at 5 ft intervals and screened for
radioactivity (gross-alpha, gross-beta, and gross-gamma activity) and for volatile
organic vapors. Boreholes will be drilled to a minimum of 50 ft and to at least 10
ft below the last detectable field screening (a maximum of 100 ft is set for Phase
I boreholes). If the radiological screening or volatile organic vapor screening
shows levels above trigger levels on the initial borehole, then it is assumed that
a plume has been identified (located correctly) and the remaining three boreholes
will be drilled to determine if the volume of contamination is less than VMAX. If
samples show levels above trigger levels, then it is also assumed that a plume has
been detected (even if screening measurements were below trigger levels), and
additional samples will be collected to bound the plume. If the total volume of
contamination is less than VMAX, then a VCA may be conducted or a risk
assessment may be performed. If the extent of contamination is not bounded by
VMAX, then three additional boreholes will be drilled at a distance two times the
radius of VMAX to determine the lateral and vertical extent of contamination. The
borehole depths will be based on results from the first four boreholes, and may
include additional laboratory analyses of the samples collected from those
boreholes.

If a plume is not found, that is, if the field screening levels for radionuclides and
volatile organics for all samples are below trigger levels, and the laboratory
measurements for selected samples are below trigger levels, then there will be no
further action. Figure 5.2-1 shows the decision process flow diagram for SWMUs
with documented residual contamination.
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Driit 4 Boreholes;
1 in Center of SWMU, 3 at Azimuths of
0°, 120°, and 240° at a Distance

Determined by VMAX

Drili 3 Additional Boreholes at Azimuths
of 0°, 120°, and 240° at a Distance
two times the Radius of VMAX from
the Center of the Plume

Is Plume identitied?

No Funther
Action

Is Plume Identified?

Yes

Are Maximum
Contaminant Levels
Above Trigger Levels?

Is Extent of
Contamination
Bounded Laterally
and Vertically?

Pertorm Phase Il E::
Sampling

Is Voluntary
Corrective Action
More Cost-Effective than
Bassline Risk g
Assessment?

Perform
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Perform Basaline
Risk Assessment

Does Risk
Assessment Show
Acceptable Leveis
of Risk?

No Further
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Figure 5.2-1. TA-10 Subsurface Disposal SWMU Aggregate DQO decision logic flow
diagram for SWMUS with documented residual contamination.
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5.2.1.3 Data Needs
5.2.1.3.1 Source Characterization

A land survey must be conducted to locate positions of all former buildings and
other facilities. This survey must identify all subsurface structures and locate the
boundaries of the previous Bayo Canyon survey.

To evaluate the extent of subsurface radiological contamination, Phase |
radiological and volatile organic vapors screening data must be obtained. In
addition, some Phase | data must be analyzed for TAL metals, semivolatile organic
compounds, and explosives to determine if nonradiological contamination exists.

5.2.1.3.2 Environmental Setting

Risk scenarios for baseline risk assessments include residential (non-intruder),
worker (non-intruder), and recreational use. These scenarios can be evaluated
with existing environmental data.

5.2.1.3.3 Potential Receptors

Trigger levels are used in the Phase | investigation to determine if there is a
potential for adverse human health effects associated with any contamination in
the surface soil. These trigger levels will be conservatively based on a
hypothetical on-site receptor (constant exposure). As such, no specific information
regarding the activities, behavior, or location of actual receptors is required for the
Phase | investigation.

The baseline risk assessments will include the residential use and recreational use
scenarios. No additional information is needed on potential receptors.

5.2.1.4 Decision Logic
5.2.1.4.1 Domaln of Decision

Samples from boreholes augured in locations where previous data indicated
elevated levels of radiological contamination will be used to determine the
existence and extent of radiological and non-radiological contamination. The
domain of the decision as to the existence and extent of contamination
encompasses the known plumes at TA-10 (Section 3.1.4). The assumption is that
the plumes determined from the existing data (Sections 3.1.4) identify the
subsurface contamination areas. Although radiological and non-radiological
contaminants may not have the same extent of contamination, they have the same
source. Using the radiological data to guide the sampling investigation to
determine the nature of non-radiological contaminants is a reasonable approach.
A sampling plan based on expent judgment would identify these same areas, since
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the plumes are found in the areas where contamination would be most likely; (e.g.,
liquid disposal pits). It should be noted that elevated gross-beta activity used to
identity these plumes are not observed in the top ten ft owing to previous
remediation efforts. These previous remediation efforts included extensive
clean-up in these areas and around the industrial waste (acid waste) drainlines
and radiochemistry laboratory. The existing data indicate that all other areas have
been adequately remediated (Section 3.1.4).

5.2.1.4.2 Logic Statements

If the maximum screening levels for radioactivity (gross-alpha, gross-beta, and
gross-gamma activity), or organic vapor levels determined from the samples are
above the respective trigger level, or laboratory analyses for radiological and
nonradiological compounds are above trigger levels, then it will be assumed that
a plume has been located. If the plume is bounded by VMAX, no additional
sampling will be required.

If the maximum screening levels for radioactivity (gross-alpha, gross-beta, gross-
gamma activity), and the organic vapor levels measured from the samples
surrounding the plume are below the trigger levels, and the laboratory analyses
for radiological and nonradiological compounds are below trigger levels, then these
boreholes will be considered to bound the plume. If the plume is not bounded by
VMAX, three additional boreholes will be drilled.

if lateral and vertical extent of the plumes is bounded, a VCA may be conducted
or a baseline risk assessment will be performed. If a baseline risk assessment is
performed and shows that there is no unacceptable risk from the subsurface
contamination, no further action will be recommended. Otherwise, a corrective
measures study will be implemented.

if no plumes are identified, no further action will be recommended.

5.2.1.5 Design Criteria

The numbers and locations of boreholes and samples required in Phase | are
based on existing data and VMAX. If a baseline risk assessment is required,
acceptable uncertainties will be determined. It is anticipated that the data collected
to determine the extent of contamination will be adequate to meet uncertainty
requirements for a VCA or a baseline risk assessment. There will be approximately
28 boreholes with at least four laboratory samples from each hole and screening
data for each sample from each hole. If uncertainty constraints are not met, then
archived samples from existing holes will be sent to the laboratory and, if
necessary, additional boreholes will be drilled.
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5.2.1.6 Sampling Plan

5.2.1.6.1 Land Survey

A land survey will be conducted to relocate the positions of all former buildings
and other facilities, including buried structures, and to locate the boundaries of the
previous Bayo Canyon survey. The locations of former buried structures are
recorded on existing site maps, but locations need to be recovered at the sites.
The locations of any additional or relocated sample points will also be surveyed.
All points will be recorded in the New Mexico State Planar Coordinate System and
flagged. The survey requires an accuracy of plus or minus 1 ft horizontally and
plus or minus 0.1 ft vertically. The conventional survey procedures to be used are
documented by Facilities Engineering personnel.

5.2.1.6.2 Sample Collection
5.2.1.6.2.1 SWMU 10-003(a-0) TA-10 - Central Area

Section 3.1.4 of this work plan describes five plumes of known radionuclide
concentrations that were identified in the TA-10-Central Area. The plumes trend
in a northwest to southeast direction with highest concentration levels of *Sr
(gross-beta counts) occurring in the center of each plume.

The decision logic diagram for this sampling plan is shown in Figure 5.2-2. During
the Phase | field investigation, a total of 20 boreholes will be drilled to characterize
the five plumes at SWMU 10-003(a-0). The initial five boreholes will be drilled in
the estimated centers of each of these plumes, as shown in Figure 5.2-3. The
general procedure for soil and rock boring, including hollow-stem auguring, is
outlined in Appendix D. Samples will be taken from a continuous core, and drilled
with a hollow stem auger with a core barrel, as outlined in Appendix D.

The first borehole to be installed (borehole 1) will be centered over the first plume
to be investigated. Prior to installing the next four auger boreholes, the estimated
coordinates of the four remaining plumes will be verified and corrected, if
necessary, against the location of this initial plume. Core samples will be collected
at 5 ft intervals and screened for radioactivity (gross-alpha, gross-beta, and gross-
gamma activity) and for volatile organic vapors. Boreholes will be drilled to a
minimum of 50 ft, a maximum of 100 ft, and/or to at least 10 ft below the last
detectable field screening measurement.

Soil samples will be collected for analysis at the midpoints of each 5 ft core length,
or at the locations where the maximum radioactivity and organic vapor
measurements are encountered during field screening in each core. If any of the
samples exceed field screening trigger levels, those samples will also be collected
for analysis.
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INITIATE TA-10 SUBSURFACE DISPOSAL SWMU AGGREGATE FIELD INVESTIGATION
KNOWN RESIDUAL CONTAMINATION

Are field surveys required in Sampling and
Analysis Plan?

YES

PERFORM LAND SURVEY
* Relocate SWMUSs 10-002(a), 10-002(b),10-003 (a—0), 10-004(b) and 10-007—disposal pits, liquid disposal comple
and septic systems, landfill, and former structure locations.
= Relocate survey boundaries and sampling points of previous FUSRAP investigation.

.

| PHASE | FIELD SAMPLING PLAN FOR TA-10 SUBSURFACE DISPOSAL SWMU AGGREGATE

* Auger 4 boreholes, one in center of surveyed plume location and
SWMU 10-002(a)—TA-10-44 Area 3 atazimuths of 0, 120 and 240 at a distance equal to the
Known Residual SWMU 10-002(b)—TA-10-48 Area radius of VMAX. Coilect sample from midpoint of 5-ft core or 2
Contamination el SWMU 10-003(a—o0)—Central Area Bt samples from highest radioacitivty and organic vapors field
SWMU 10-004(b), SWMU 10-007 screening measurement in core. Drill to a minimum depth of 50 fi]

Is
plume contained
within alluvium?

Drill to a minimum depth of 50 ft and 10 ft below the last detected field
screening measurement or a maximum of 100 ft if field screening
measurements continue.

Is plume
encountered?

YES __L> -Analyze alluvial samples with highest radioactivity and organic vapors
* field screening.
*Analyze aliuvial sample at bedrock interface. Analyze samples
Analyze samples with *Analyze sample 10 ft below last detected field screening or at maximum from 5-ft depths,
highest radioactivity depth of 100 ft (total depth). interface of fill/in-
~Analyze one random core sample. situ material, total

and organic vapors

depth sample, and

field screening mea-
surement, sample from one relmdom core
] sample.
SHftinterval, total depth Auger 3 additional boreholes at azimuths of 0 , 120 and 240 e
sample, and one:ran- of initial hole at a distance two times the radius of VMAX. Collect
daifi core sample. samples at 5-ft intervals as described above.
Is lateral
and vertical extent of
plume defined?
NO Is lateral
PHASE It FIED and vertical extent of
INVESTIGATION lume defined?
YES
) / y

SAMPLE ANALYSES
TAL Metals; Tota! U, 995r; Semivolatile Organic Compounds

L]

‘ ) DATA ASSESSMENT |

L]

| PREPARE PHASE REPORT FOR EPA/WORK PLAN MODIFICATION |

Conduct Voluntary Corrective Action,
Perform baseline risk assessment, or deter-
mine additional data requirements if necessary

Submit recommendation for No Further

Are trigger levels
Action and permit modification

exceeded?

Figure 5.2-2. TA-10 Subsurface Disposal SWMU Aggregate Phase | sampling plan flow diagram
for known residual contamination sites.
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Figure 5.2-3. Locations of initial auger holes in five plumes in TA-10 Central Area.
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At least four samples from each borehole will be sent for laboratory analyses; the
5 ft interval sample, the total depth sample, the sample(s) with the highest
screening levels (these may be different for radionuclides and organics), and a
sample selected at random from samples taken below 10 ft. If contamination
extends into the bedrock interface, the alluvial sample collected at the bedrock
interface will also be sent for laboratory analyses. The laboratory analyses will
include TAL metals, semivolatile organic compounds, total U, and %°Sr. If field
screening measurements indicate elevated radioactivity or organic vapors, the
samples will be analyzed for radionuclides and volatiles, respectively. If laboratory
analyses show TAL metals or semivolatile organic compounds above trigger
levels, then all core samples will be sent for laboratory analysis.

For those plumes in which the lateral and ventical extent has not been defined, up
to three additional auger boreholes may be installed in order to determine the
extent of the plume. These boreholes will be located at azimuths of 0°, 120°, and
240° centered on the initial borehole, and at a distance of two times the radius of
VMAX from the original borehole grouping. Borehole depths and sampling
intervals will be determined from previous borehole data. Samples will be
collected in the new boreholes as described above. If neither the vertical or lateral
extent of the plume has been defined, then further sampling and analysis will be
conducted in a Phase Il field investigation. The approach for Phase Il sampling
will be similar to that of Phase | discussed above.

If contamination (i.e., a plume) is not encountered in the four boreholes (no field
screening measurements detected), the boreholes will be installed to a minimum
depth of 50 ft. Samples will be collected and analyzed as described above. In
this case, four samples will be selected for analysis: a sample from the 5 ft depth
interval, a sample from the interface of the filVin-situ material, a total depth sample,
and a random core sample. Missing a plume altogether is a possibility for the
Phase | sampling, but because of the data available after Phase | coring and
analysis, it should not be a significant likelihood for Phase II.

5.2.1.6.2.2 SWMU 10-002(a) - Structure (TA-10-44)

TA-10-44 was a waste disposal pit for spent chemicals, equipment, and trash
which was excavated in 1963. In 1977, residual gross-alpha activity was detected
in the subsurface near the former pit location. Four boreholes will be drilled at the
SWMU; one initial borehole will be located in the estimated center of this former
structure with three additional plumes located at azimuths of 0°, 120°, and 240°.
Additional auger boreholes will be installed according to the flow diagram for this
sampling plan shown in Figure 5.2-4.

5.2.1.6.2.3 SWMU 10-002(b) - Structure (TA-10-48)
One plume of elevated gross-alpha and gross-beta activity was identified at this

SWMU and described in Section 3.1.4 of this work plan. Four boreholes will be
drilled at the SWMU: one initial borehole will be located in the estimated center
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of the plume with three additional boreholes located at azimuths of 0°, 120°, and
240°. Additional auger boreholes will be installed according to the flow diagram
for this sampling plan shown in Figure 5.2-4.

5.2.1.6.2.4 SWMU 10-004(b) - Structure TA-10-38

SWMU 10-004(b), a sanitary septic tank system, was removed during the 1963
D&D activities. In 1977, residual gross-alpha activity and gross-beta activity were
detected at the site. Four boreholes will be drilled at the SWMU; one initial
borehole will be located in the estimated center of this plume with three additional
boreholes located at azimuths of 0°, 120°, and 240°. Additional auger boreholes
will be installed according to the flow diagram for this sampling plan shown in
Figure 5.2-4.

5.2.1.6.2.4 SWMU 10-007 - Landfill

SWMU 10-007 is a landfill containing nonradioactive debris and soil berms from
the D&D activities at the finng sites. The landfill location was created during the
excavation of the SWMU 10-003(a-0), waste liquid disposal systems and
contaminated soil removal. Since the SWMU overlies the location of SWMU 10-
003(a-0), all borehole sampling described from SWMU 10-003(a-0)
characterization will simultaneously characterize SWMU 10-007. One random
sample from each of the boreholes will also be analyzed for explosives to
determine if firing site waste is contained in SWMU 10-007.

5.2.2 DQO Process for SWMUs with Unknown Residual Contamination

As discussed in Chapter 3, TA-10 also contains two SWMUs with unknown
residual contamination. These SWMUs are 10-004(a) [TA-10-40] and 10-005.
Since the investigative objectives for each of these SWMUs is to determine the
presence or absence of contaminants, the DQO sections for these two SWMUs
have been combined.

5.2.2.1 Problem Statement

SWMU 10-004(a) [TA-10-40] was a sanitary septic tank and overflow pit. No
contamination is expected in this area and no previous data have been collected.
The sanitary septic tank location will be sampled first. If no contamination is
detected, then the overflow location pit will not be sampled.

SWMU 10-005 was a debris disposal pit near the firing site (Section 3.1.4) that

was excavated during the FUSRAP survey. Currently, there are no data to
support a clean closure of this SWMU with respect to hazardous constituents.
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The- question to be answered for each of these two SWMUs is "is there any
contamination (radiological or nonradiological) of concern in these areas?" The
objective of the Phase | investigation is to determine the presence or absence of
contaminants (reconnaissance sampling).

5.2.2.2 The Declision Process

Four boreholes will be drilled at the SWMU; one initial borehole in the estimated
center of the structure and three additional boreholes located at azimuths at 0°,
120°, and 240° at a distance determined by VMAX. The holes will extend to a
maximum depth of 50 ft if no contamination is encountered, and/or to bedrock.
Samples will be field-screened for radionuclides and organic vapors. All samples
with levels of radionuclides or volatile organic vapors greater than trigger levels will
be sent for laboratory analyses. If laboratory analyses indicate that there are no
unacceptable levels of contamination, no further action will be recommended. If
laboratory analyses indicate that there are levels of contaminants above trigger
levels and the plume is bounded, then a VCA may be conducted or a baseline risk
assessment may be performed. If the extent of contamination is not bounded,
Phase Il sampling will be required. Figure 5.2-5 shows the decision process flow
diagram.

5.2.2.3 Data Needs

See Section 5.2.1.3.

5.2.2.4 Decislon Logic
5.2.2.4.1 Domain of Decision

Samples from boreholes augured in SWMUs 10-004(a) and 10-005] will be used
to determine the existence of radiological and nonradiological contamination. The
domain of the decision as to the existence of contamination is the boundary of
each SWMU. The temporal domain of the decision will include current and future
conditions.

5.2.2.4.2 Logic Statements

If any of the maximum screening levels for gross-alpha, gross-beta, and gross-
gamma activity, or volatile organic vapors determined from the samples are above
the respective trigger levels , then it will be assumed that a plume has been
located. If the plume is bounded by VMAX, no additional sampling will be required.
If the maximum screening levels for gross-alpha, gross-beta, and gross-gamma
activity, and the volatile organic vapors from the samples from the SWMU are
below the trigger levels, and if the laboratory analyses are below trigger levels,
then no additional sampling will be performed. If any of the laboratory samples for
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Drili 4 Boreholes; 1 in Center of SWMU
3 at Azimuths of 0°, 120°, and 240°
at a distance determined by VMAX

EELR00RS

No turther
Action

Is Plume Identified?

Are Maximum
Contaminant
Levels Above
Trigger Levels?

Is Extent of
Contamination
Bounded Laterally

and Vertically?

Perform Phase |l Sampiing }

Is Voluntary
Corrective Action
More Cost-Effecti
Than Baseline Risk
Assessment? o

Perlorm Baseline
Risk Assessment

Does Risk
Assessment Show
Acceptable Levels
of Risk?

301215.10.02.02 A81

Figure 5.2-5. TA-10 Subsurface Disposal SWMU Aggregate DQO decision logic flow diagram for
SWMUS with unknown residual contamination.
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TAL: metals or semivolatiles are above trigger levels, all samples will be sent for
laboratory analyses. If any of the laboratory analyses show that contaminant
levels are above trigger levels and the plumes are bounded, then it will be
assumed that a plume has been located and a VCA will be conducted or a
baseline risk assessment will be performed. If the extent of contamination is not
bounded, then a Phase |l sampling will be required to determine the nature and
extent of contamination.

5.2.2.5 Design Criteria

Four boreholes will be drilled in each area at a distance determined by VMAX.
Previous data indicate that it is unlikely that contamination will be found in these
SWMUs. However, if contamination is found, and if the extent of contamination is
bounded by VMAX, then a VCA will be conducted or a baseline risk assessment
may be performed. If additional data are required to bound the extent, a Phase Il
sampling plan will be implemented based on the data from the Phase | samples.

5.2.2.6 Sampling Plan
5.2.2.6.1 Sample Collection

During the Phase | field investigation, four boreholes will be installed in the centers
of the surveyed structure locations at each SWMU. The sampling plan flow logic
diagram for the SWMUs is shown in Figure 5.2-6. The general procedure for soil
and rock boring, including hollow-stem auguring, is outlined in Appendix D.
Samples will be taken from a continuous core and drilled with a hollow-stem auger
with a core barrel, as outlined in Appendix D.

The first borehole installed will be centered in each of the surveyed SWMUs. The
remaining three boreholes will be installed at azimuths of 0°, 120°, and 240° at a
distance determined by VMAX. All boreholes will be drilled to a maximum depth
of 50 ft. During borehole installation, samples will be collected for analysis at the
midpoints of each 5 ft core, or at the locations (maximum of two) where the
highest radioactivity and organic vapor measurements are encountered during field
screening.

If no field screening measurements are detected, samples will be analyzed from
the 5 ft depth interval, the interface with fill/in-situ material, the total depth, and one
random core sample.

If contamination is detected at any of the SWMUs and is not bounded by VMAX,
then further sampling and analysis will be conducted in a Phase ii field
investigation. The approach for Phase Il sampling will be similar to that of Phase
I discussed above.
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INITIATE TA-10 SUBSURFACE DISPOSAL SWMU AGGREGATE INVESTIGATION
UNKNOWN RESIDUAL CONTAMINATION

Are field surveys
required in Sampling and
Analysis Plan?

PERFORM LAND SURVEY
* Relocate SWMUs 10-004 (a) and 10-005—disposal pits, landfill, and former structure locations.

* Relocate survey boundaries and sampling points of previous FUSRAP investigation.

Y

PHASE | FIELD SAMPLING PLAN FOR TA-10 SUBSURFACE DISPOSAL SWMU AGGREGATE

v

Unknown Residual Contamination
SWMU 10-004(a) and SWMU 10-005

\

Auger 4 boreholes, one borehole in center of surveyed structure location and 3 boreholes at azimuths of 0, 120 , and 240
at a distance equal to the radius of VMAX. Collect samples from midpoint of 5-ft core or highest radioactivity and organic vapors
field screening measurement in core. Drill to a maximum depth of 50 ft.

'

SAMPLE SELECTION
» 5-ft depth
» Interface of fillin-situ material (or samples with highest field screening measurements if detected)
‘ « Total depth sample
= One random core sample

'

SQ}SPLE ANALYSES
TAL Metals; Total U, ¥¥Sr; Semivolatile Organic Compounds

Y

DATA ASSESSMENT

Y

PREPARE PHASE REPORT FOR EPA/WORK PLAN MODIFICATION

Conduct Voluntary Corrective Action,
Perform baseline risk assessment, or
determine additional data requirements
if necessary

Submit recommendation for No Further

Are trigger levels
Action and permit modification

exceeded?

Figure 5.2-6. TA-10 Subsurface Disposal SWMU Aggregate Phase | sampling plan flow diagram
for unknown residual contamination.
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5.2.3 Field Screening of Samples

All samples will be field screened for radioactivity (i.e., gross-alpha, gross-beta,
and gross-gamma activity) to identify gross concentrations of contaminants and to
provide information on sample selection for further laboratory analysis. Field
screening methods are detailed in Appendix D.

5.2.4 Sample Analyses

All core samples will be analyzed for TAL metals, total U, *Sr, and semivolatile
organic compounds. If radioactivity is detected during field screening, the
sediment samples will also be analyzed for gamma spectrometry to identify
individual radionuclides. In addition, 20 random samples from the boreholes in the
SWMUs 10-003(a-0) characterization will be analyzed for explosives.

5.2.5 Sample Quality Assurance/Quality Control

Field quality assurance (QA) samples will be collected during the course of the
field investigation and are outlined in Tables 5.2-1 and 5.2-2. These samples
include field duplicates and equipment rinsate blanks. The definition of each kind
of sample and its purpose are given in Annex Il, Quality Assurance Project Plan
(QAPjP) of this work plan.

5.2.6 Fleid Operations

The organizational structure for the field investigation team is identified in Figure
5.1-6. The team will have individual responsibilities for health and safety, sample
identification, sample handling and chain of custody, and related activities.
Facilities such as a field screening laboratory or an equipment decontamination
facility may be shared by OU 1079 field teams. Premobilization activities, health
and safety, site control, site monitoring, and support service aspects of the field
operations are described in Appendix D.
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TABLE 5.2-1 SCREENING AND ANALYSIS FOR TA-10 INVESTIGATION FOR SUBSURFACE DISPOSAL
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6.0 TECHNICAL AREA 31 (TA-31) SAMPLING AND ANALYSIS PLAN

Section 2.2 describes the DQO process as used in this work plan. In the following
sections, the DQO process is used to develop the sampling rationale and sampling
plan to determine if there is any residual contamination from past activities at TA-
31. These Phase Il investigations consist of reconnaissance sampling of the areas
most likely to be contaminated if a release has occurred. These data will be used
to determine if TA-31 should be recommended for no further action (the most
probabie outcome) or should have further investigation.

6.1 DQO Process For SWMU 31-001
6.1.1 Problem Statement

As previously discussed, TA-31 was a warehouse from 1945 to 1954 for items
ranging from stationary and other office supplies to construction materials. As
noted in Subsection 3.2.1, no radiological materials were stored at TA-31. It is
also unlikely that large quantities of bulk chemicals were stored at TA-31 because
other storage areas were used specifically for chemical storage (i.e., TA-21). As
there were no documented spills, any residual contamination would be from
unreported accidental spills either in the loading and unloading of supplies, or
inside the warehouse building. Spills occurring inside the main warehouse could
have resulted in contamination of the sanitary septic system. The buildings and
parking area were decommissioned in 1954 and homes have been built over these
areas. When the septic tank associated with the site was removed in 1988 and
sampled, there were no detectable hazardous constituents in any of the samples,
however the documentation for this analysis is unavailable. At the time of the tank
removal, no septic line was encountered. It may have been removed during the -
D&D activities or during home construction. The likelihood of any significant
residual contamination at this site is very low.

The problems to be addressed are to corroborate the verbal reports of no chemical
contamination in the septic tank by sampling the location of the former septic tank
and the outfall from the septic tank, and to determine if the former septic line is still
in place at the site. If the line is found during the investigation, it will be removed.
At this time, sampling the residential area is unwarranted. If residual
contamination is found in the septic tank, outfall, or drainline areas, sampling in the
residential area will be reconsidered.

6.1.2 Decislon Process
The decision logic flow is given in Figure 6.1-1. Phase | samples will be collected

and analyzed as described in Section 6.2. If the concentration of a potential
contaminant in any sample exceeds a trigger level and background concentrations,
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Initiate SWMU 31-001 Fieid investigation

Perform Land Survey
¢ Relocate SWMU

31-001 (Septic tank,

septc line, outfail).

Are field
surveys required in
Sampling and Analysis
Plan?

YES

]

Phase | Fleid Sampling Plan For SWMU 31-001

Septic Tank

y

Collect a total of three
soil samples at bedrock
interface; two imme-
diately below base of
septic tank and one from
the intluent location.

Coliect a total of three soil
samples from each trench.
Collect one sail sample
from each location of high-
est organic and radiological
field screening measure-
ment and one sample ran-
domly selected from the
trench.

Y

Septic Tank Line

+

_Trenching
Excavate Trench #1 10 feet
south of septic tank; Trench #1
onented perpendicular to septic
tank line, 25 feet long, 5 feet

deep.

Is
septic tank line
encountered?

Excavate Trench #2 midway
between Trench #1 and
private property line,

Trenching

Excavate and
remove line

\

Perform field screening of
former line trench for
radiological activity and
organic vapors.

Is there any
field screening
indication of potential
radiological or
organic
contamination?

YES

Septic Tank Outfall

le
septic tank line
encountered?

Septic tank
line already
removed

Y
From a random start in each
trench, collect three soil
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Figure 6.1-1. Decision logic flow diagram for Phase | Investigation of SWMU 31-001 at TA-31.
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then a Voluntary Corrective Action (VCA) may be conducted, or additional samples
(Phase Il) will be collected for a baseline risk assessment (Table 6.1-1).

6.1.3 Data Needs

6.1.3.1 Source Characterization

Prior to sampling, a land survey will be conducted to establish an accurate base
map, document all sampling locations, and locate former or buried structure
locations. The septic tank location (SWMU 31-001) will be surveyed to establish
its former location on which to reference an initial radiological survey, and all
sampling localities. All sample localities (auger holes and surface soil samples)
will be surveyed and registered to the base map. If, during the course of
sampling, any sample points must be relocated, the new positions will be
resurveyed and the revised locations will be indicated on the map. Land survey
methods are described in Appendix D.

The potential source of contamination is residual chemical contamination in the soil
resulting from possible leakage from the former septic system. All trench and
auger samples will be field screened for radioactivity and volatile organic vapors.
All samples will be sent for laboratory analyses of TAL metals and semivolatile
organic compounds. If the field screening measurements detect radionuclides or
volatile organic vapors, then those samples will be sent to the iaboratory for
analysis of specific radionuclides and volatile organic compounds.

6.1.3.2 Environmental Setting

Risk scenarios for baseline risk assessments include residential, worker, and
recreational use. These scenarios can be evaluated with existing environmental
data.

6.1.3.3 Potential Receptors

The former TA-31 site is in a residential area. Therefore, conservative residential
use trigger levels will be used in the Phase | investigation to determine if there is
a potential for adverse human health effects associated with the surface or
subsurface soil. No additional information is needed on potential receptors.
6.1.4 Decision Logic

6.1.4.1 Domalin of the Decislon

Judgmental samples to bound the levels of contamination will be collected at the
location of the former septic tank and outfall. At the location of the former septic
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TABLE 6.1-1 LABORATORY ANALYSES FOR THE TA-31 SWMU INVESTIGATIONS

SWMU DESCRIPTION | CONTAMINANTS TRIGGER METHOD OF ANALYSIS DETECTION LIMIT | QUAUTY
OF CONCERN LEVELS2 LEVEL
31-001 Septic Tank, Radioactive Dependent on Field Screening for gross N/A ]
Septic Tank Line, Materials Contaminant gamma, beta, and alpha, if
and Outfall area TBDP present, analyze with gamma
spectrometry Table V.8, LANL
1991, 0412.
TAL Metals Dependent on EPA SW-846 Method 6010, Contaminant 1l
- Contaminant 7060, 7470, Dependent (see Table
TBDP and 7740 (inductively Coupled | V.7, LANL 1991,
Plasma Emission Spectroscopy, 0412)
Graphite Furnace Atomic
Absorption Spectroscopy, and
Cold Vapor Atomic Absorption
Spectroscopy)
Volatile Organic | Dependent on EPA SW-846 Contaminant Ll
Compounds Contaminant Method 8240 (Gas Dependent (see Table
TBDP Chromatography/Mass V.3, LANL 1991,
Spectrometry) 0412)
Semivolatile Dependent on EPA SW-846 Contaminant I
Organic Contaminant Method 8270 (Gas Dependent (see Table
Compounds TBD® Chromatography/Mass V.4, LANL 1991,

Spectrometry Capillary Column
Technique)

0412)

a Trigger levels for radionuclides wilt be provided in 1992 IWP. Trigger levels for nonradionuclides will be the proposed RCRA Subpart S action
levels (EPA 1990, 0432).
b TBD: To Be Determined
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tank, two samples will be collected immediately below the base of the septic tank
at the bedrock interface, and a third sample will be collected from the influent line
location (Figure 6.1-1). Potential contaminants are likely to be concentrated at this
interface since the bedrock presents a relative barrier to the continued downward
migration of contaminants. It is unlikely that hazardous constituents would exist
at levels deeper than the bedrock interface if they are not present above that level.
The immediate outfall area and sediment fan areas on topographic benches in the
channel will be sampled. These are the areas with the highest probability of
residual contamination accumulation. The time domain focuses on current risks.

6.1.4.2 Logic Statement

The maximum of the contaminant concentrations for all samples will be compared
to tngger levels.

6.1.5 Design Criteria

The design criterion for sampling is to detect contamination above trigger levels
in small areas where it is expected that, if any contamination exists above trigger
levels, a large portion of the area will have at least this level of contamination.
Three samples give an 87% probability of detecting contamination if it exists over
50% of the area and a 97% probability of detection if contamination exists over
70% of the area. This rationale has motivated the number of samples taken for
the Phase | reconnaissance sampling described in Subsection 6.2.

6.2 Sampling Plan
6.2.1 Septic Tank Location

The former septic tank system (SWMU 31-001) was located aboveground on a
shallow bench adjacent to Pueblo Canyon. A total of three soil samples will be
collected in the septic tank location at the soil/bedrock interface. Two soil samples
will be collected immediately below the former location of the base of the septic
tank at the bedrock interface and a third sample will be collected from the influent
line location (Figure 6.2-1). The samples will be collected immediately above the
bedrock (anticipated at less than 5 ft below the ground surface) using a manual
shallow-core sampling technique (see Appendix D).

6.2.2 Septic Tank Line Location

It is unknown whether or not the septic line from warehouse number TA-31-7 to
the septic tank was removed during decommissioning in 1954. During the septic
tank removal in 1988, no line was found in the immediate tank vicinity. During the
site investigation, backhoe trenches will be excavated perpendicular to the former
line location (Figure 6.2-1) to determine if the septic tank line was removed.
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