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Executive Summary

EXECUTIVE SUMMARY
E.1 Introduction

The Operable Unit (OU) 1078 Resource Conservation and Recovery Act (RCRA) tacility investigation
(RF1) work plan, a part of the Los Alamos National Laboratory's (LANL's or the Laboratory’s) Environ-
mental Restoration {ER) Program, serves two purposes. The work plan will

+ satisfy the regulatory requirements of the Hazardous and Solid Waste Amendment
(HSWA) Module VIii of the Laboratory’s RCRA Part B operating permit and

» serve as the field characterization guide for personnel who implement the RFI.

The OU 1078 work plan contributes to the Laboratory's commitment to address 40% of the HSWA
Module’s Table A solid waste management units (SWMUs) and 55% of the HSWA Module’s Table B
SWMUs. This work plan will meet the schedule requirements of Module VIl and will be submitted to the
Environmental Protection Agency (EPA) and the New Mexico Environmental Depariment by May 23,
1992.

The installation work plan (IWP), updated yearly by the Laboratory's ER Program office, describes the
history of the Laboratory, its environmental setting, past waste management practices, and the methodol-
ogy set forth by the Laboratory for implementing the EPA RFI guidance. The OU 1078 work plan builds on
the IWP and provides further OU-specific information. Annual reports on SWMU characterization will be
submitted to update the EPA on the RFI progress.

The OU 1078 work plan addresses SWMUSs in the area formerly designated as Technical Area (TA) 1
(Figure E-1). The TA-1 area covers approximately 80 acres. There are 68 SWMUs grouped into 16
aggregates. This RFI will proceed by iterative phase investigations and sequential sampling. Phased
investigations allow the use of information gained from prior sampling to aid in the planning and imple-
menting of additional sampling. The basic technical approach to the investigation of OU 1078 is summa-
rized as follows.

» Archival data are gathered and evaluated to identify SWMUs for no further action or
Phase | sampling.

» Quantitative risk assessment will be conducted for each site based on Phase | data
to determine which SWMUs need further characterization.

+ Phase Il field investigations will be conducted to initiate subsurface sampling and to

more fully characterize the nature and extent of contamination indicated after
Phase | sampling.

RFI Work Plan for OU 1078 E-1 May 1992
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s AnRFlrepon will be compiled that contains abaseline risk assessment using results
. gained from the RFI.

E.2 TA-1 Perspective

During US panrticipation in World War Il {1941-1945), military strategists decided to develop a nuclear
fission bomb. In 1942, J. Robert Oppenheimer was selected to head a developmental laboratory and
direct the research effort on this project. Los Alamos, New Mexico, was identified as the location to
establish the laboratory. On January 1, 1943, the University of California was selected to operate the new
laboratory under a formal, nonprofit contract with the Manhattan Enginéer District of the Army Corps of
Engineers. The effort to develop a nuclear weapon was initiated on March 15, 1943, and culminated 28
months later on July 16, 1945, with the explosion of the first nuclear device (Fat Man) at Trinity Site.

Basic chemical operations that occurred at TA-1 included chemical laboratory wet chemistry experimenta-
tion and wet and dry chemistry processing. TA-1 also housed several mechanical operations, such as
casting, machining, powder metallurgy, and metallurgical and solid materials procedures for shaping met-
als. These activities generated various hazardous and radioactive wastes. The Laboratory attempted to
keep radioactively contaminated wastes separated from sanitary liquid wastes by dedicating a separate

. disposal line for the collection of industrial liquid wastes. The industrial waste line led from TA-1 to
Pueblo Canyon. TA-1 sanitary waste was collected by three sanitary systems that discharged at points
located outside of TA-1. Some outlying buildings used separate sanitary waste tanks to handie their
sanitary waste. These tanks discharged to Los Alamos Canyon. Nonradioactive solid waste was burned
in two on-site incinerators. Noncombustible, nonradioactive solid wastes were transported and removed
to a landiill located outside of TA-1. There is no record of any radioactive solid waste landfill on the mesa
top within the perimeter of TA-1. As operations gradually relocated to new technical areas (1945-1965),
phased decommissioning and decontamination activities occurred at TA-1. All building superstructures
were demolished and removed, and most sections of the industrial waste line were removed.

In 1974-1976, TA-1 became the focus of exploratory efforts to find possible areas of residual radiological
soil contamination. Twenty thousand cubic yards of contaminated soil were removed during this decon-
tamination effort. Clean fill was brought in to replace the removed soil. Many areas where OU 1078
SWMUs are now located were sampled for radioactivity during the decommissioning and decontamination
activities of the mid-1970s. Although the sampled areas were considered clean at the time, no sampling
was done to determine if hazardous nonradioactive chemical constituents were present in remaining soil.
This work plan addresses these additional hazardous constituents as well as residual radioactivity.

RF1 Work Plan for OU 1078 E-3 May 1992
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E.3 Environmental Setting

The OU 1078 work plan characterizes the environmental setting of TA-1 and identifies available informa-
tion that may be used to assess the presence, pathways, mobility, and importance of various potential
contaminants in the environment. Additional information on the environmental setting of the Laboratory is
available in Chapter 2 of the IWP. Discussions of the environmental sefting in this document focus on the

viable migration pathways at OU 1078.

Run-off and infitration are the significant aspects of surface water hydrology at OU 1078. Undoubtedly,
many small-volume liquid discharges of contaminants to soil occurred at TA-1 during its active years. ltis
expected that during the 26 years since the last technical building was demolished, surface water run-off
has removed significant quantities of contaminants from OU 1078.

TA-1 does not contain any alluvial aquifers. The main aquifer below OU 1078 lies in the Santa Fe group,
well below the base of the Bandelier Tuff. Laboratory studies indicate that relatively little water has infil-
trated into the underlying tuff because infiltration rates are low and evapotranspiration rates are high. The
main aquifer beneath the Laboratory is routinely sampled in the supply and distribution systems. No
chemical or radionuclide constituents for which the main aquifer has been tested have been detected in
concentrations that exceed EPA standards.

E.4 Conceptual Model for OU 1078

The OU 1078 work plan identifies relevant migration mechanisms and environmental pathways for dis-
semination of any existing contaminants that may be associated with SWMUs at OU 1078 (Figure E-2).
Four release categories are operational at OU 1078.

s Surface contamination areas on mesa tops
s Subsurface liquid releases on mesa tops
s Solid waste disposal on canyon walls

s Liquid releases on canyon walls

Potential human exposure to residual contaminants may result from the migratory pathways that are relevant
to OU 1078. These pathways are atmospheric dispersion, surface water run-off, and erosion.

The current residents of OU 1078, in particular, children playing and families who garden, are defined as
the most susceptible population group in mesa-top areas. The most susceptible individual on the hillsides

May 1992 E-4 RFI Work Plan for OU 1078
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is the occasional hiker. In the 1974-1976 radiological survey and cleanup, contaminated areas were
excavated until radiation levels in remaining soil or sediments measured as low as reasonably achievable
(generally less than 25 pCi/g gross alpha or beta above background). The preliminary dose estimates
presented in this work plan have been used primarily to prioritize SWMU aggregates located on the mesa
top; those of highest concern will be investigated first.

E.5 Fleid Investigation Methods

The OU 1078 work plan identifies and describes aspects of the phased field investigation process com-
mon among SWMUs. The principal investigation techniques to be used at OU 1078 include radiological
field surveying and soil sampling. At many SWMU aggregates, insufficient current information necessi-
tates sampling for a variety of possible contaminants. A full suite analysis indicates that the following
measuremernits will be requested for a sample.

* Gamma spectrometry (includihg cesium-137)
* Total uranium

-' Isotopic plutonium

» Semivolatile organic compounds

* Metals

Field surveys are primarily studies of radioactivity on the land surface performed on foot using direct-
reading recording instruments. Land engineering surveys to identify and mark specific site locations are
included as field surveys. For the soil-sampling plans used in Phase | of this OU 1078 work plan, a set of
specific sampling methods (ER standard operating procedures) has been selected, and the details of their
use and application in the field have been carefully defined. Surface and near-surface soil sampling are
the principal sampling techniques at OU 1078.

E.6 SWMU Aggregate Investigation Unit

The 68 individual SWMUs at TA-1 have been combined into 16 aggregates. A SWMU aggregate can
consist of an individual SWMU or two or more geographically reilated SWMUs that have the same con-
ceptual model and receptors. Background information on SWMU aggregates includes descriptions of
buildings as sources, rationale for determining which building process was the source of a SWMU, spills
and discharges associated with particular buildings or processes, and any decontamination effort that
might have taken place at a SWMU to mitigate past discharges of deleterious materials. Each SWMU
aggregate is discussed in terms of the individual SWMUs composing that aggregate, the physical

May 1992 ‘ E-6 RFI Work Plan for OU 1078
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description of the SWMU, the historical use of the SWMU, and the summary of existing data. A figure

‘ depicting the arrangement of former buildings and defined SWMUs is presented in each SWMU
aggregate discussion. SWMU aggregates are discussed in the order of dose priority as developed in
Chapter 4.

E.7 SWMU Investigation Strategy

This work plan discusses the first phase of the soil-sampling investigation. Different sampling approaches
are developed for mesa-top and hillside SWMUs. Five of the mesa-top SWMU aggregates are not easily
accessed for sampling because they are below the ground surface and/or are covered by manmade
structures. These SWMU aggregates, which pose no current risk to public health, will be sambled when
subsurface construction projects intersect these areas. The other mesa-top SWMU aggregates included
in this work plan are the Sigma area, Ashley Pond, and industrial waste line aggregatés. Eight hillside
aggregates are also included in this work plan. Sampling of hillside aggregates will occur at outfalls and
in drainages that carried contaminants to the canyon floor. Several hillside SWMU aggregates also con-
tain construction debris that will require characterization. A combination of judgmental and statistically
based soil sampling is planned for investigation of all the aggregates. Data assessment of Phase |
sample results may indicate that additional sampling phases will be needed to characterize any existing

. contaminants.

The first phase of sampling will begin in June 1992. Approximately 1000 samples will be collected for
gross alpha and beta analysis; approximately 200 of these samples will be submitted for full suite analy-
sis. The schedule for the Phase | investigation and data assessment is found in Figure E-3. Figure E-4
contains the entire RFI investigation schedule.

Public participation is required by regulation during the OU 1078 RFl/corrective measures study. Meet-
ings will be held periodically during the process to aliow public input. This work plan, as well as other

important information regarding the ER program, can be found in the ER Community Reading Room
located at 2101 Trinity Drive in Los Alamos.

RFI Work Plan for OU 1078 E-7 May 1992
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American Society of Mechanical Engineers
Comprehensive Environmental Assessment and Response Program
Committed effective dose equivalents

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Combustible gas indicator

Corrective measures implementation

Corrective measures study

Contaminants of concern

Corps of Engineers

Derived air concentration

US Department of Energy

Department of Transportation

Data quality objective

Environmental management

US Environmental Protection Agency

Environmental restoration

US Energy Research and Development Administration
Environment, safety, and health

Foxboro Model OVA-128 vapor detector

Facility for information Management, Analysis, and Display
Gas chromatograph/mass spectrometer

Health and safety

Health and safety project leader

Hazardous and Solid Waste Amendments

Inductively coupled Argonne plasma

international Technology

Instaliation work plan

Los Alamos National Laboratory

Los Alamos Scientific Laboratory (LANL before 1981)
Multichannel analyzer

Maximum contaminant level

Material disposal area

National Environmentai Policy Act

No further action

National Institute of Occupational Health and Safety
New Mexico Environment Depariment

New Mexico Environmental improvement Division
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Chapter 1 Introduction

1.0 INTRODUCTION

The initial research and development of the atomic bomb at Los Alamos National Laboratory (LANL or the
Laboratory) took place at Technical Area (TA) 1. Activities at TA-1 began in 1943, reached a peak
between 1945 and 1955, and then slowly declined as the Laboratory relocated to newly constructed tech-
nical areas. The last technical building was decommissioned in 1965. A second major decontamination
effort occurred in the mid-1970s, followed by intense residential and commercial development that contin-

ues today.

Because of new environmental laws and regulations, TA-1 has again become a major focus of the
Laboratory’s Environmental Restoration (ER) Program. Today's main area of concern at TA-1 addresses
the effectiveness of previous Laboratory decontamination efforts at this site.

Because much of the area that composed TA-1 has undergone severe alteration, a straightforward and
direct invesﬁgation is not possible. Many of the previously decontaminated locations now classified as
solid waste managément units (SWMUs) are covered by residences, commercial buildings, paved roads,
several feet of fill, or other manmade structures. Because these SWMUSs are difficult to access, the Oper-
able Unit (OU) 1078 work plan utilizes a phased sampling approach to obtain the necessary data to
adequately assess any heatlth risk at TA-1.

The quality data acquired from this investigation will be used to calculate a baseline risk assessment that
is to be presented in the final Resource Conservation and Recovery Act (RCRA) facility investigation
(RFI) report due in October 1997. However, it is probable that the RFI can be completed well before that
time. In the final RFI report, residents will be apprised of actual incremental risk to human health from
any residual remnants of past Laboratory operations at TA-1. When the RFI report is completed, correc-
tive measures, if necessary, will be proposed to diminish incremental risk at TA-1 to acceptable levels.

1.1 ERProgram Overview

In 1976, RCRA came into effect and was placed under the administration of the US Environmental Pro-
tection Agency (EPA). Under RCRA, one of the primary tasks of the EPA was enforcing the cleanup of
active Department of Energy (DOE) hazardous waste treatment, storage, or disposal facility units. The
Hazardous and Solid Waste Amendments (HSWA), added to RCRA in 1984, considerably increased the
EPA’s authority and responsibility for requiring and overseeing cleanups at RCRA facilities. Under
HSWA, the EPA issues operating permits to currehtly active hazardous waste treatment, storage, or dis-

posal facilities.
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In 1983, the Laboratory established the site characterization program to investigate past environmental
practices and releases at the Laboratory. This was merged into the Comprehensive Environmental
Assessment and Response Program (CEARP) in February 1984, CEARP was established by the Albu-
querque Operations Office 1o investigate past environmental practices and releases and to assess Albu-
querque facilities and their compliance with environmental laws and regulations (DOE 1987, 0264). The
DOE established the ER Program in March 1987 to meet HSWA, address the Comprehensive Environ- |
mental Response, Compensation, and Liability Act (CERCLA), and respond fo anticipated remediation of
DOE facilities. The focal point of the ER Program is the investigation and cleanup, to EPA-approved
guidelines, of aill DOE facilities in the United States. The Laboratory, operated for the DOE by the Univer-
sity of California (UC), is one of those facilities.

1.2 SWMU Report and Installation Work Plan

The first commitments fulfilled under the Laboratory RCRA Corrective Action Plan in response to HSWA
were the identification of the Laboratory’'s SWMUs (SWMU Reponrt) and the drafting of a Laboratory-wide
installation work plan {(IWP). The SWMU Report, which identifies potential hazardous waste sites at the
Laboratory, was completed and submitted to the EPA on November 16, 1990. The IWP, first submitted to
EPA on November 19, 1990, is a working document that is updated yearly by the Laboratory’s ER Pro-
gram office. The IWP describes the history of the Laboratory, its environmental setting, past waste man-
agement practices, and the methodology set forth by the Laboratory for implementing the EPA RFI guid-
ance (EPA 1989, 0088). The OU 1078 work plan provides OU-specific information and initiates the sec-
ond-phase requirements of RCRA’s Corrective Action Plan. This work plan is an exceptions documents
and includes information pertinent to TA-1 not included in the IWP.

1.3 TA-1 RFi Work Plan Objectives

The primary objective of the OU 1078 work plan is to propose a methodology by which sufficient data are
collected during the RFI process to assess potential health and environmental risks to residents and
workefs at TA-1. Sampling at the site will allow the collection of adequate data to assess extent and
degree of polential contamination. This information will be used to complete a baseline risk assessment.
It unacceptable health risks are discovered at any part of TA-1, cost-effective corrective measures will be
taken to reduce these risks to acceptable levels.
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1.4 Regulatory Framework

The ER Program at the Laboratory operates within the regulatory framework established under RCRA’s
Part B operating permit. The New Mexico Environmental Improvement Division (NMEID) issued a RCRA
operating permit (NM0830010515) to the DOE and UC in November 1989 (NMEID 1989, 0595). On |
March 8, 1990, the EPA issued a HSWA Module, effective on May 23, 1990, to the RCRA operating per-
mit (EPA 1990, 0306). The Laboratory’s ER Program focuses primarily on implementing and fulfilling
HSWA requirements established under the RCRA operéting permit. Specifically, the HSWA Module VIl

of the RCRA operating permit mandates procedural requirements for assessing and remediating sites that
meet the definition of a SWMU.

The Laboratory was scored by the EPA under CERCLA, also known as Superfund. The purpose of
Superfund is to investigate and clean up abandoned hazardous waste sites. By a priority numerical rank-
ing system, the EPA ascertains whether a site poses an imminent threat to human health. [f a facility
achieves a high score, it is placed on the National Priorities List (NPL), and the mechanisms for site
investigation are initiated according to the National Contingency Plan. The Laboratory did not have a high
score and was not placed on the NPL. For this reason, RCRA’s HSWA Module and Corrective Action
Plan regulate the Laboratory’'s ER Program.

1.4.1 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 SWMUs listed in Table A of the HSWA Module (EPA 1990, 0306). Such adjust-
ments may be made to remove SWMUs determined not to need further investigation and to add newly
discovered SWMUs.

1.4.2 Phase Memoranda and Work Plan Modification

Because the OU 1078 RFI is scheduled to take five years, the Laboratory is prioritizing investigation
activities for SWMUs. The Laboratory will submit annual reports on these site characterizations to update
the EPA on the RFI progress. These reports will also serve as work plan modifications to revise sampling
plans or field work, as appropriate, to reflect the results of Phase | investigations (the initial investigations
occurring in the field). Phase reports will also be submitted and serve as interim RF| reports or interim
RFI work plans. The schedule for submittal of annual and phase reports is presented in Annex I.
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1.4.3 DOE Orders

A number of DOE orders applicable to the Laboratory's ER Program are identified in Annex |, Program
Management Plan, of the IWP (LANL 1991, 0553). Compliance with the requirements of those orders is
an integral part of operations at the Laboratory and is ensured through the documented polices, planning,
auditing, and work review procedures. The Laboratory must meet the tenets of DOE Order 5400.4 (DOE
1989, 0078) during the RFI, corrective measures study (CMS), and cormrective measures implerhentation
(CMI) processes. This order deals with radiation protection of the public and the environment. it is also
important to recognize two aspects of DOE Order 5820.2A, Radioactive Waste Management (DOE 1988,
0074), represented by the OU 1078 work plan: (1) the site characterization phase and (2) the site assess-
ment phase. Chapter lll of DOE Order 5820.2A specifies requirements (regarding low-level waste) that
are applicable to some situations at OU 1078 or that provide useful guidance for assessments made as
part of the RFI process. The OU 1078 work plan incorporates elements that will provide data to aliow the

evaluation of options for the assessment of low-level waste disposal guidance and requirements.

1.5 TA-1 OU RFI Work Plan Approach

The Laboratory has adopted the OU-specitic RF| work plan approach. This strategy proposes a logical
sequence of tasks to achieve the collection of quality-assured data. This information will aliow the Labo-
ratory to propose a cost-effective corrective action measure (if necessary) for each SWMU or aggregate
of SWMUs composing OU 1078. This information will also be used to nominate certain SWMUs for no
further action (NFA). Other areas of concern that may pose a risk to the public or the environment must
also be addressed. However, no areas of concern have been identified at TA-1. The goal of the RFl is to
verify the adequacy of past cleanups and to perform a risk-driven, cost-efficient investigation that provides

sufficient information for the selection of corrective measures (if necessary).

Under HSWA Module VIIl of the RCRA permit, the Laboratory is required to prepare a task-specific work
plan for each of the 24 OUs defined at the Los Alamos site. The OU 1078 work plan addresses 3.3 % (20
of 603) of the SWMUs listed in Table A and 11.0 % (20 of 182 )of the SWMUSs listed in Table B.

Appendix G of the IWP identifies the TA-1 assessment task as OU AL-LA-1, Activity Data Sheet 1078.
Sections 3.5 through 3.12 of the IWP (LANL 1991, 0553) served és guidance for the OU 1078 work plan.
Under the HSWA Module of the RCRA permit, the work plan must be completed and submitted to the
EPA by May 23, 1992.
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1.5.1 Adherence to RFl Flve Tasks

The EPA defines five general tasks within the RFI| process (EPA 1989, 0088; EPA 1990, 03086). The ful-
fillment of each task is discussed separately; corresponding chapters are identified below. Table 1.5-1
{extracted from the HSWA Module) establishes the correspondence between the RF! tasks identified in
EPA guidance documents (EPA 1989, 0088} and the equivalent ER Program tasks.

RFI Task |, Description of Current Conditions. This task consists of a presentation of facility back-
ground information and a discussion of the nature and extent of contamination. Chapter 1 presents the
regulatory background that mandated the RFI. Chapter 2 includes a history and operations summary for
TA-1. The environmental setting ié described in Chapter 3, and the known data concerning the nature
and extent of contamination for individual SWMUs are presented in Chapter 6.

RFi Task Il, RFI Work Plan. This task requires plans for project management, quality assurance, health
and safety, records management, and community relations. These plans are presented as Annexes |
through V.

RFI Task Ill, Facllity Investigation. This task sets out requirements for further characterization of TA-1’s
environmental setting, source terms, contamination, and potential receptors. The OU 1078 work plan
describes the following efforts.

» Source characterization, individual SWMLU descriptions (Chapter 6)
s Contaminant characterization, individual SWMU sampling plans (Chapter 7)
s Preliminary radiological dose assessment (Chapter 4)

RFi Task IV, investigative Analysis. This task contains subsets of data analysis and protection stan-
dards. These considerations are addressed in the IWP,

RFI Task V, Reports. This task calls for preliminary, work plan, progress, draft, and final reports. Work
plans are provided on an installation-wide basis (the IWP) and for specific OUs. This document is the RFi
work plan for OU 1078. Progress, or phase, reponts, technical review documents, and draft and final RF|
reports will be submitted as described in the IWP.

1.5.2 TA-1 Work Plan Structure

The OU 1078 work plan gives an adequate picture of the OU 1078 sufficient for making decisions. His-
torical and physical data for the OU are presented, including a brief history, types of operations per-
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Scope of the RFI

The BF| Five Tasks

Task |: Description of Current Conditions
A, Facility Background
8. Nature and Extert of Comamination

Task ii: RFl Work Pian
A Data Collection Quality Assurance Plan

8. Data Management Plan
C. Health and Safety Plan
D. Community Relations Plan

Task ! Facifity investigation
A. Environtmental Setti
B. Scurce Characterization
C. Contamination Characterization
D. Potentiat Receptor Identification

Task IV: investigative Analysis
A Data Analysis
8. Protection Standards
Task V: Reports
A, Preliminary and Work Plan
8. Progress

C. Draft and Final

LANL inataiation RIFS Work Plan

1. LANL instaflation RUFS Work Plan
A. Instaliation Background

B. Tabular Summary of Contamination by Site

1. LANL Installation RIFS Work Plan

A. Genoral Standard Operating Procedures for
Sampling Analysis and Quality Assurance

B. Technical Data Management Program
C. Health and Salety Program

D. Community Rolations Program
Hi.

v,

V. Reports
A, LANL (nstaliation RI/FS Work Plan

B. Annual Update of LANL
Instaliation RI/FS Work Plan
C. Dratt and Final

ER Program Equivaient

LANL Tasi/Site RIFS
1. Quality Assurance Project Plan

A. Task/Site Background
B. Nature and Extert of Contamination

fl. LANL Tasks/Site RI/FS Documents
A. Quality Assurance Project Plan and Field Sampling Plan

B. Technica! Data Management Plan
C. Health and Satety Plan
D. Community Relations Plan

IIl. Task/Site investigation
A. Environmaental Setti
B. Source Characterization
€. Contamination Characterization
D. Potential Receptor identification

IV, LANL Task/Site Investigative Analysis
A. Data Analysis
8. Protaction Standards

V. LANL Task/Site Reports
A. Quality Assurance Project Plan, Fleld Sampling Plan,
Technical Data Management Plan, Health and Safety Plan,
Community Relations Plan
B. LANL Task/Site RYFS Documents and LANL Monthly
Management Status Report
C. Draft and Final
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Chapter 1 Introduction

formed, and estimated discharges. A history of former decommissioning and decontamination efforts and
a brief characterization of TA-1's environmental setting is included. The OU 1078 work plan presents a
preliminary radioactive dose assessment for mesa-top areas based on available data for radioactive con-
taminants in surface soil. This assessment will be used to prioritize SWMUs enabling the RFI to examine
priority SWMUs first. The existing soil contaminant data will lay the basis for any additional data needed
to'verify the radioactive dose assessment for SWMUs located on the mesa top, calculate dose assess-
ment for SWMUs partially located on the canyon walls, and define the degree and extent of any existing
contamination at common SWMU groupings or aggregates. '

Additional data requirements will be determined by applying a data quality objectives (DQOs) approach.
The SWMU aggregate sampling plans presented in Chapter 7 provide the methodology by which addi-
tional chemical and radiological data are to be accumulated. Once data have been validated and the
baseline risk assessment completed for a specific TA-1 area, appropriate corrective measures (including
the no-action alternative) will be proposed for individual SWMUs. Based on site-specific physical param-
eters and data coliected in the RFI process, the Laboratory, in collaboration with the EPA and the New
Mexico Environment Department (formerly the NMEID), will make a dec'ision on soil contaminant guide-
lines based on health risk. if remediation is fequired for an area, corrective measures will be chosen with
public participation, and the final stage of the corrective action process, the CMI, will be adopted.

Annex |, Project Management Plan, presents the technical investigation approach, management struc-
ture, schedule, budget, and reporting of milestones for the Ol 1078 RFI, Annex Il and 1V provide guid-
ance for the quality of information collected and data generated. Annex |l assures the safety of investiga-
tors, of other site workers, and of local residents during the RFI and the CMI. Under the tenets of

Annex V the Los Alamos community will be apprised of activities occurring at OU 1078 at each step in
the ER process. Finally, appendices include detailed background information to suppiement important
theses presented in this work plan.

1.5.3 Technical Aspects

1.5.3.1 Management of Uncertainty

Past decontamination activities that occurred at TA-1 are well-documented. Only residual radioactive and
chemical contamination remains on the mesa top and hillsides. The available information should allow
the inherent uncertainties of the OU 1078 field investigation to be more easily managed than at OUs
where no decontamination was accomplished and unknown quantities of unknown constituents were
disposed. By utilizing available information and DQOs, following established ER standard operating
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procedures (SOPs) and quality assurance (QA) guidelines, and applying appropriate statistical techniques
during sampling and data analysis, the uncertainties inherent in this investigation can be managed.

1.5.3.2 Phased Investigation

This RFI will proceed by iterative phases and sequential sampling (Section 1.8). The initial work dis-
cussed in the OU 1078 work plan has been termed Phase | investigations. This includes land surveying
and surface soil, sediment, and water (Ashley Pond) sampling. The only subsurface sampling undertaken
in Phase | will occur at shallow benches located on the hillsides. The Phase | data will be analyzed fo
determine whether SWMUs can be recommended for NFA at that time or if removal actions need to be
taken immediately. Phase reports and technical memoranda presenting validated results and a schedule
for upcoming task modifications to the work plan will be submitted to the EPA. Phase Il investigation
plans will be included in these interim documents. Phase |l investigations will occur at SWMU aggregates
where Phase | investigations document the presence of contaminants at concentrations greater than ac-
tion levels or if additional information is required. Phase |l tasks, if needed, will undoubtedly entail some
subsurtace investigations including augering, drilling, and/or trenching.

Phased investigations and sequential sampling occur simultaneously. This technique uses information
gained from prior sampling to logically plan and implement additional sampling. Because radionuclides
are considered the most prevalent residual contaminant at TA-1 and gross alpha and beta activity mea-
surements are relatively inexpensive and quick to perform, this measurement will be heavily used as a
guide 1o any additional sampling or analysis. Appendix A details how radioactivity can serve as a guide to
sampling for metals and semivolatile organic compounds.

1.6 OU Description

During the initial stage of US involvement in World War |, Los Alamos, New Mexico, was identified by Dr.
J. Robert Oppenheimer and the Army Corps of Engineers as the prime location for the operation of a top-
secret project to develop an atomic bomb. In 1943, work on the project was initiated and the Laboratory’s
first technical area, known as TA-1, was established on a site formerly occupied by a boys’ preparatory
school known as the Los Alamos Ranch School. The first structures were erected next to the original
ranch school buildings situated around Ashley Pond, a small lake used for recreational purposes by the
school.

The TA-1 OU covers approximately 80 acres; 50 acres span the mesa top and 30 acres cover canyon
walls or hillsides. TA-1 is located on East Mesa in an area that includes a portion of the present-day
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townsite of Los Alamos and extends east to west from what is now 18th Street to the edge of Timber
Ridge Road. Ht extended north to south from Central Avenue to the rim of Los Alamos Canyon. Figure
1.6-1 depicts the location and extent of the TA-1 OU with respect to the Los Alamos townsite and the
Laboratory’s technical areas. '

The majority of the theoretical and technical work accomplished at the Laboratory from 19431954 was
conducted at TA-1. The Laboratory’s initial bench-scale physical and chemical experiments involving
plutonium, uranium, and other radionuclides were almost exclusively conducted at TA-1. During the early
years of the Laboratory, purification and processing operations for 235U and 23%Py were also performed at
TA-1. These activities generated considerable radicactive and hazardous waste products (none of which
were purposefully disposed on the mesa top). In addition, hazardous waste constituents weré produced
from machining and fabrication operations, as well as general nonradioactive chemistry and physics labo-
ratory work. From 1954 to 1965, operations steadily decreased through gradual relocation to newly con-
structed technical areas.

By 1965, all Laboratory technical structures erected at TA-1 had been decommissioned and/or demol-
ished, sokd to the public, or transferred to federal égencies and transported off site. Decontaminated
property was transferred to the county and to private ownership for residential, commercial, and recre-
ational development. The area formerly designated as TA:1 is currently occupied by residential deveiop-
ments and a portion of the the commercial sector of the Los Alamos townsite (Figure 1.6-2).

The remainder of the townsite is designated as TA-0 and will be investigated as part of OU 1071.

1.6.1 SWMUs Addressed in the TA-1 OU

Sixty-eight SWMUs have been identified in the TA-1 OU (LANL 1880, 0144). These include twenty-three
sanitary systems, one industrial waste line, one landfill, four hillside disposal sites, three incinerators,
fwenty drain lines and outfalls, and sixteen areas of suspected subsurface soil contamination (Table
1.6-1). Table 1.6-2 presents a list of SWMUs and correlates SWMU numbers used in this OU 1078 work
plan to SWMU numbers used in the 1990 HSWA Module and Laboratory SWMU Report. Buildings asso-
ciated with individual SWMUs are described in Table 1.6-3 and the locations of all former structures are
depicted in a map included as Appendix C.

It is possible that additional SWMUs might be detected during the course of RFi field work; however, the
OU 1078 work plan addresses only currently identified SWMUs. Should additional SWMUs be identified,
a mechanism for reporting previously unidentified SWMUs to the EPA is in place in the ER Program
Office (LANL-ER-AP-04.1, Identification and Reporting of Solid Waste Management Units and Identifica-
tion of Other Areas of Concern for the Environmental Restoration Program).
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Chapter ] | Introduction

A Laboratory-wide decision was made to consolidate SWMUs into logical units grouped according to the
function these entities served during their active operation. This section identifies individual TA-1 SWMUs
classified according to function. Table 1.6-1 lists all identified SWMUs and indicates their respective func-
tions during the operational period of this OU. A discussion of SWMUs is given in Chapter 6 in prepara-
tion for the presentation of sampling plans in Chapter 7. Ahlquist et al. (1977, 0016) and IT Corporation
(1991, 09-0003) provided the majority of the reference materials used in characterizing the nature of TA-1
SWMUs. SWMU classifications follow.

Sanitary Waste Disposal Systems: SWMU Numbers 1-001 (a-w).

Sanitary waste disposal system SWMUs consist of 14 individual septic tanks (Foldout Map
A) and 9 sanitary waste drain lines (Foldout Map C) that composed TA-1's central and main
sanitary waste systems.

Industrial Waste Disposal System: SWMU Number 1-002.

The industrial (acid) waste disposal system serving TA-1 (Foldout Map B) consisted of an
extensive network of underground drains and pipelines that collected fluids from process
buildings. This system discharged its liquid waste into Acid Canyon, a small branch of
Pueblo Canyon.

Balley Bridge Landfill: SWMU Number 1-003 (a).

This landfill is located in Bailey’s Canyon (Foldout Map A). This area received concrete
and other construction debris generated by the decommissioning and demolition of
several of TA-1's original structures.

Hlliside Disposal Sites: SWMU Numbers 1-003 (b-e).

Four hillside disposal sites are located adjacent to TA-1 along the side of Los Alamos
Canyon (Foldout Map A). The types of waste observed in these disposal sites consist
principally of construction debris, empty paintor solventcans, and large fragments of scrap
metal. The construction debris most likely originated from the decommissioning and
demolition of TA-1.

Incinerators: SWMU Numbers 1-004 (a, b), 1-005. Three incinerators have been
identified as SWMUs at TA-1 (Foldout Map B). Two of the incinerator units were dedicated
to the disposal of standard combustibie trash. The third unit, a bench-scale incinerator,
is believed to have been exclusively used for uranium recovery from combustible
laboratory materials.

Drain Lines and Outfalls: SWMU Numbers 1-006 (a-t).

Many buildings in TA-1 were served by drain lines that discharged directly into outfalls.
Thesedrain lines are oftwo types: building drains and stormdrains. Several of these drain
lines discharged directly into Los Alamos Canyon, while others simply released waste or
stormwater onto the ground surface inthe general vicinity of the building which they served
(Foldout Map B).

Suspected Subsurface Soll Contamination: SWMU Numbers 1-007 (a-p). Subsur-
face soil contamination may be present in soil and sediments beneath and adjacent to
former TA-1 structures. Most of these locations are currently beneath paved roads,
parking lots, commercial buildings, or townhouses, which compose a major portion of the
present-day Los Alamos townsite. The suspected soil contamination could have resulted
from original Laboratory operations or from the demolition and removal of buildings.
Foldout Map B depicts locations of subsurface soil contamination areas.
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TABLE 1.6-1
0OU 1078, SWMU DESCRIPTIONS AND SOURCE AREAS
SWMU No. SWMU Description Source Bulldings
1-001(a) Septic Tank 134 Warehouse 19 (TA-1-103), Sheet Metal Shop (TA-1-104)
1-001(b}) Septic Tank 135 M-1 (TA-1-98)
1-001(c) Septic Tank 137 D-2 (TA-1-8)
1-001(d) Septic Tank 138 K (TA-1-40), V (TA-1-70), Y (TA-1-81)
1-001(e) Septic Tank 139 D-5 Sigma Vault (TA-1-11), Delta {TA-1-16), | (TA-1-32)
1-001(f) Septic Tank 140 FP (TA-1-20), HT (TA-1-29)
1-001(g) Septic Tank 141 X (TA-1-79)
1-001(h) Septic Tank 142 Latrine (TA-1-118)
1-001(i) Septic Tank 143 TU (TA-1-67), J Div. Annex {TA-1-75)
1-061() Septic Tank 148 TU (TA-1-67), or U (TA-1-68}, or W (TA-1-71)
1-001(k) Septic Tank 268 TU (TA-1-67)
1-001(}) Septic Tank 269 S-1 (TA-1-54)
1-001(m) Septic Tank 275 Warehouse 13 (TA-1-87)
1-001(n) Septic Tank 276 Theta (TA-1-85)
1-001(o) Sanitary waste line J (TA-1-34), ML (TA-1-42)
1-001(p) Sanitary waste line Q (TA-1-48), ML (TA-1-42)
1-001(q) Sanitary waste ling P (TA-1-46)
1-001(r) Sanitary waste line E (TA-1-17)
1-001(s) Sanitary waste ling A (TA-1-1), B (TA-1-2), Boiler House No. 2 (TA-1-4), C (TA-
1-5), D (TA-1-8), G (TA-1-21), M (TA-1-43), Sigma (TA-1-
56), V (TA-1-70)
1-001(1) Sanitary waste line Gamma (TA-1-22), M (TA-1-43), P' (TA-1-47), R (TA-1-50),
S (TA-1-53), T (TA-1-64), U (TA-1-88), V (TA-1-70), W (TA-
1-71), Z (TA-1-83)
1-001(u) Sanitary waste line J-2 (TA-1-115)
1-001(v) Sanitary waste line P {TA-1-46)
1-001(w) Sanitary waste line AP (TA-1-127)
1-002 Industrial waste line D (TA-1-6), Q (TA-1-49), ML (TA-1-42), M (TA-1-43), Boiler
House No. 2 (TA-1-4), H (TA-1-26), Sigma (TA-1-56), J-2
. (TA-1-115)
1-003(a} Bailey Bridge Landfill D-5 Sigma Vault {TA-1-11), Sigma (TA-1-56), HT (TA-1-29),
Warehouse 19 (TA-1-103), Sheet Metal Shop (TA-1-104)
1-003(b) Surface Disposal Site Unidentitied
East of Bailey's Canyon
1-003(c) Surface Disposal Site Unidentified
Waest of Bailey's Canyon
1-003(d) Can Dump Site Surface  Unidentified (Eastern TA-1)
Disposal
1-003(e) Surface Disposal SE of  Unidentified (Eastern TA-1)
Los Alamos Inn
1-004(a) Incinerator 146 Combustible wastes from throughout technical area
1-004(b} Incinerator 147 Combustible wastes from throughout technical area
1-005 Incinerator TU-1 TU-1 (TA-1-68)
1-006(a)} Drain lines/outfall Cooling Tower 80 (TA-1-80)
1-006(b) Drain lines/outfall D (TA-1-8)
1-006(c) Drain lines/outfall D-2 (TA-1-8)
1-006(d) Drain lines/outall D-3 (TA-1-9)
1-006(e) Drain lines/outiall P {TA-1-46)
1-006(f} Drain lines/outfall Warehouse 4 (TA-1-76)
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Chapter 1 Introduction
. Table 1.6-1 {continued)
SWMU No. SWMU Description Source Bulldings
X (TA-1-79), ML (TA-1-42), Q (TA-1-48), D (TA-1-6), D-4
1-006(g) Drain lines/outfall {TA-1-10), D-7{TA-1-13)
1-006(h) Drain lines/outfall R (TA-1-50), Y (TA-1-81)
1-006(i) Drain lines/outfall S-1 (TA-1-54), R (TA-1-50)

1-006(j) Drain lines/outfall S (TA-1-53)

1-006(k) Drain lines/outfall J Div. Annex (TA-1-75), Warehouse 4 (TA-1-76)

1-006(l) Drain lines/outfall Warehouse 2 (TA-1-74), J Div. Annex (TA-1-75)

-006(m) Drain lines/outfall Sigma (TA-1-56), Warehouse 2 (TA-1-74) -
-006({n) Drain lines/outfall D (TA-1-8)
1-006(0) Drain lines/outtall A (TA-1-1), B (TA-1-2), C (TA-1-5), H (TA-1-26),
Sigma 4 (TA-1-61)

1-006(p) Drain lines/outfall HT (TA-1-29), K-1 {TA-1-98)

1-006(q) Drain lines/outtall T (TA-1-64)

1-0086(r) Drain lines/outfall J (TA-1-34), X (TA-1-79)

1-006(s) Drain lines/outfall P (TA-1-46)

1-006(t) Drain lines/outfall C (TA-1-5)

1-007(a) Soil contamination D (TA-1-6)

1-007(b) Soil contamination D-2 (TA-1-8)

1-007(c) Soil contamination D (TA-1-6)

1-007{d) Soil contamination H (TA-1-26}, Theta (TA-1-65)

1-007(e) Soil contamination Sigma (TA-1-56)

1-007(f) Soil contamination Delta (TA-1-16)

1-007(g) Soil contamination Warehouse 19 (TA-1-103)

. 1-007(h) Soil contamination TU (TA-1-67), TU-1 (TA-1-68)
1-007(i) Soil contamination Warehouse 5 (TA-1-77), Warehouse 6 (TA-1-78),
Warehouse GR (TA-1-25)

1-007(j) Soil contamination Boiler House No. 2 (TA-1-4), Q (TA-1-49), Sigma .
(scattered throughout (TA-1-56), K-1 (TA-1-98), J-2 (TA-1-115), Sheet Metal Shop
technical area) (TA-1-104), D-5 Sigma Vault (TA-1-11)

1-007(k) Soil contamination U (TA-1-69), W (TA-1-71) .

1-007(}) Soil contamination D (TA-1-6)

1-007(m) Soil contamination C (TA-1-5)

1-007(n) Soil contamination J-2 (TA-1-115)

1-007(0) Soil contamination D-5 Sigma Vault (TA-1-11)

1-007(p) Soil contamination HT (TA-1-29)
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Introduction ‘ Chapter 1

TABLE 1.6-2 .

COMPARISON OF SWMU NUMBERS FROM THE HSWA MODULE OF THE
RCRA PERMIT (LISTS A AND B), THE NOVEMBER 1980 SWMU REPORT,
AND THE CURRENT OU 1078 RFI WORK PLAN

SWMU Nos. In 1990 SWMU Nos. In SWMU SWMU Nos. Used In TA-1
HSWA Module (Included Report November 1990P " RFI Work Plan®
on Lists A and B)®
1-001(a) 1-001(a) 1-001(a)
1-001(b) 1-001(b) 1-001(b}
1-001(c) 1-001{c} 1-001(c)
1-001(d) 1-001(d) 1-001(d)
1-001(e) 1-001(e) 1-001(e)
1-001{(f) 1-001(f) 1-001(f)
1-001(g) 1-001(g) 1-001(g)
1-001(h) 1-001(h) 1-001(h)
1-001(i) 1-001() 1-001(i)
1-001(j) 1-001() 1-001(j)
1-001(k) 1-001 (k) 1-001(k)
1-001() 1-001(1) 1-001())
1-001(m) 1-001(m) C1001(m)
1-001(n) 1-001(n) 1-001(n)
1-001(0) 1-001(0)
1-001(p) 1-001(p)
1-001(q) 1-001(q)
1-001(r) - 1-001(r)
1-001(s}) 1-001(s)
1-001(1) 1-001(t)
1-001(u) 1-001(u)
1-001(v) 1-001(v)
1-001(w) 1-001(w)
1-002 » 1.002 1-002
1-003 1-003(a) 1-003(a)
1-003 1-003(b) 1-003(b)
1-003 1-003(c) - 1-003(c})
1-003 1-003(d) 1-003(d)
- 1-003 1-003(e) 1-003(e)
1-004(a) 1-004(a) -
1-004(b) 1-004(b)
1-005 1-005
1-006(a)"* 1-006(a)**
1-006(a) 1-006(b)
1-006(a) 1-006(c)
1-006(a) 1-006(d)
1-006(a) 1-006(s)
1-006(b) 1-006(f)
1-006(b) 1-006(g)
1-006(b) 1-006(h)
1-006(b) 1-006(i)
1-006(b) 1-006(})
1-006(b) 1-006(k)
1-006(b) 1-006(1)
1-006(b) 1-006(m)
1-006(b) 1-006(n)
1-006(b) 1-006(0)
1-006(b) 1-006(p)
1-006(b) 1-006(q)
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Chapter 1 | Introduction

"TABLE 1.6-2 (continued)

SWMU Nos. in 1890 SWMU Nos. in SWMU SWMU Nos. Used in TA-1

HSWA Module(included Report November 1990P RFl Work Plan®
on Lists A and B)®
1-006(b) 1-0086(r)
1-006(b) 1-006(»)
1-006(b) 1-006(t)
1-007(b} 1-007(a)
1-007(b) 1-007(b)
1-007(b) 1-007(c)
1-007(b) 1-007(d)
1-007(h) 1-007(e)
1-007{b) 1-007(f)
1-007(b) 1-007(g)
1-007(b) - 1-007(h)
1-007(b) 1-007(1)
1-007(b) 1-007(])
1-007(b) 1-007{k)
1-007(b) 1-007(1)
1-007(b) ' 1-007(m)
1-007(b) 1-007(n)
1-007(b) 1-007(0)
1-007(b) 1-007(p)

*SWMU Nos. in bold type indicate thosa that were changed from the November 1950 SWMU Report.
**SWMUs 1-006(s) and 1-007(b) retained the same number designation but have new definitions.

& (EPA 1990, 0306)

b (LANL 1990, 0145)

€ (International Technology Corporation 1991, 09-0003)
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Introduction Chapter 1
TABLE 1.6-3
TA-1 BUILDING DESCRIPTIONS
Bullding/ Buillt/ Bullding Materials/ Uses Decontamination
Location Removed Building Size Efforts
A 10/43 Wood frame construction; Administrative offices; no
(TA-1-1) 2/58 45X 1380t X 26 1; radioactive materials used or
14-ft X 19-f1 X 19-ft basement; stored; hazardous chemicals
17-f X 28-tt X 14-ft addition probably not managed at this
location
AP 1943 Three barracks built in 1943 of Offices; no indication exists
(TA-1-127)  11/65 unknown construction were that radicactive materials were
moved and joined together in  managed at this location
1950; each barrack was
150 h X 20 #
8 10/43 Wood frame construction; Administrative offices; small
(TA-1-2) 2/59 (by SOftX 203t amounts of 232Th, 238, and
Los Alamos 235 foils were stored ina
Transfer) concrete vault located inside
Boiler 7/43 Wood frame construction; Supplied steam to TA-1; no
House 2/59 40X 126 1 X 23 f1; associated radioactive
No. 2 original six stoker fire boilers  materials; typical boiler house
(TA-1-4) converied to gas in 4/49; and cooling tower operations;
additional modifications later  no records of specific
chemicals available, however,
possibly could include
chromates, biocides, and
descalers
C 9/43 Wood frame construction; Standard machining except Contaminated concrete pad
(TA-1-5) 12/64 123X 176 X 24 1t; southeast section where removed to contaminated
bumed and rebuilt 5/45 uranium machining conducted  disposal area; other concrete
‘ placed in Bailey’s Canyon,1965
D 12/43 Wood frame construction; Plutonium chemistry, Considerable amount of soil
(TA-1-6) 11/54 (by 50t X 144 f1; metallurgy and processing; with low radioactive
Zia Co. after significant amounts of %3Py contamination excavated;
nine months and 235U processed, resulting  drain lines to nearest manholes
of in high levels of contamination ~ cut off and removed; remaining
demolition) in various parts of the building  drain lines removed in 1870s

and drain lines

cleanup of the eastem half of
TA-1; debris and soil measuring
more than 10 000 pCi/lg
packaged in plastic-lined steel
drums and stored on-site at
LANL retrievable storage
facility; less-contaminated soil
buried in pits at radioactive
waste disposal site; area back -
filled with clean soil (Ahlquist
etal. 1977, 0018)

May 1992
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Chapter 1 Introduction
TABLE 1.6-3 {continued)
Bullding/ Buily Building Materials/ Uses Decontamination
Location Removed Building Slze Efforts
D-2 7/44 Wood frame construction; Laundry facility for Septic tank, septic tank outfall
{TA-1-8) 10/53 320XBOHR XSt radioactively and chemically pipe, and the two outfall pipes
three rooms added later; contaminated clothing, from building have been
laundry moved to DP Site glassware, and equipment from removed
(TA-21) and Septic Tank 137 the entire technical area;
added in 1945; at this time, all  after jaundry facility moved,
lines were ieft in place and one used for electronics shop; drain
was rerouted to the septic lines were shallow and emptied
tank o an open area near canyon
rim; two outfall pipes were
contaminated with plutonium,
americium, and uranium
D-3 7/44 -Construction materials and Counting radioactivity on filter
(TA-1-8) €/56 building dimensions unknown  papers from H-1 Building; slight
amounts of radium and
strontium could have been
wransferred via contaminated
filter paper
D-5Sigma 1944 or Reintorced concrete; Storage of 23%Py and 23%U;
Vault 19457 20ft X411 X131t minor spms may have accurred
(TA-1-11)  12/65 ; in vault, resulting in low-level
radioactive contamination of ,
walls, shelving, and concrete
floors
G-7 Unknown Construction materials CMR-HF gas analysis; no
{TA-1-13) 1/54 unknown record of radioactive materials
being stored
Delta Unknown Construction materials Ressarch and ceramic fixation
(TA-1-18) 4/65(to unknown of radicactive waste; also used
unspecified as an auditorium; may have
jocation) been contaminated
E 7/44 U-shaped, two-story building;  Office space for administration
(TA-1-17) 3/58(by wood frame construction; staff and theoretical
private firm) 60 ft X 125 ft with two physicists; radioactive
30-ft X 30-ftwings, 28 fthigh  materials were not managed in
this building.
G 8/43 Wood frame construction; Sigma Pile, constructed of Drain lines and concrete
{TA-1-21) 6/59 28R X741t X134t graphite and uranium, located  foundation were taken to a

in middle section of the
building; concrete floor became
slightly contaminated; small
amounts of radium may have
been flushed down building's
drains during decontamination
of radium sources

radioactive waste disposal area

RF1 Work Plan for OU 1078
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Introduction Chapter 1
TABLE 1.6-3 (continued)
Building/ Built/ Bullding Materials/ Uses Decontamination
Location Removed Bullding Size Efforts
Gamma 4/45 Two-story building; Contained two laboratories Contamination was supposedly
(TA-1-22) 6/59 wood frame construction; listed as hot fumace rooms in cleaned up without problem
166 ft X 48 ft with two which organic scintillators were  (Ahliquist et al. 1977, 0016)
additional wings made; beryllium and toluene
were used as well as sealed
sources of 210pg and 137Cs;
building contaminated with
137¢s, but details of
contaminating event are
unknown
H 2/44 Wood frame construction; Used initially for work with Area was decontaminated and
(TA-1-26) 6/57 20ft X92Hh 210pg and later for offices and  building was demolished; drain
work space; items ~ lines from building, as well as a
contaminated with 140Ba and substantial amount of soil
1401 5 are known to have been  €xcavated from under the
used and stored in and under  building, were removed to an
the building, with some unspecified disposal area”
resulting contamination;
material with short half-life
decayed, but 90Sr remained as
a contaminant
HT Summer Wood frame construction; Used by Shops Department for  Much of the building was
(TA-1-29) 1945 62 ft X 269 ft X 30 ft, with a heat treatment, machining, and disposed of in an unspecified
12/45 15-ft X 69-ft X 10-ftbasement  processing of 23%U and®*®y;  contaminated disposal area;
substantial levels of uranium  parts may have been disposed
contamination were found in the ©f in Bailey’s Canyon
building
HT Barrel 7/45 Wood frame construction; Uranium storage; moderately Demolished and hauled to the
House 7/64 8ft X12ft X 10t contaminated; contaminated disposal area by
(TA-1-30) contained no drains Zia Company
| 7/45(by US  Wood frame construction; Storing and machining Suspected of being
(TA-1-32) Post 30ft X60ft X 16 ft beryilium; sold to Dog contaminated with
Engineers); Obedience Club in 1958 and nonradioactive beryllium; was
demolished moved to 1080 Airport Road; repurchased by the
in 1959 repurchased and demolished in government, demolished, and
1959; no drain lines other than  taken to the contaminated
sanitary waste lines connected  disposal area
to this building
J 1943 Construction materials and Laboratory of unknown type; Survey activities that may have
(TA-1-34) 1954 dimensions unknown sealed sources, not including taken place before demolition

plutonium, were handled in the
laboratory (Ahlquist et al. 1977,
0016); connected by a
passageway to X-Builiding,
which housed the cyclotron

are unknown

* A memo found in the records states: “the industrial waste line had overflowed behind H Building and had run across the drive be
When all contaminated soil that was possible to remove was taken away, a load of gravel and binder was spread to a depth of fo.
area. The area was again monitored and found to run not over 50 ¢/m as against the 1,000 ¢/m to infinity count found to be there
etal. 1977, 0016). This memo resulted in an intensive survey for contamination in the area during the 197476 radiological surve
gross alpha readings were obtained in the H-building area (up to 210 pCi/g) (Ahlquist et al. 1977, 0016). In July 1976, the areas
and the old Theta Building were determined to be decontaminated (Ahlquist et al. 1977 0016).
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Chapter 1 Introduction
TABLE 1.6-3 (continued)
Bullding/ Bulivy Building Materials/ Uses Decontamination
Location Removed Bullding Size Etforts
O 8/43 Concrete construction; Storage of radium and radium  Demolished and taken 1o the
{TA-145) 11756 10ft X151t Xoh beryllium sources, all of which  contaminated disposal area
were sealed; some leaked, and
the building and the adjacent
walkway were conlaminated; at
the front of the building, radon
was purged from radium
sources on a hot plate before
resoidering; no drains
connected to this building
P 3/44 Construction materials and Personnel offices; no
(TA-1-486) 2/59(east  dimensions unknown; a radioactive materials were used
portion security addition was built in either structure; after 2/59,
removed) onto the building sometime wes! portion (the security
before 1953 addition) was used as the Los
Alamos County Courthouse
{Ahiquist et al. 1977, 0016).
P 7145 Wood frame construction; Supply and property offices; no
{TA-1-47) 9/65 34ft1X265H X261t record of radioactive or
hazardous materials being
managed at this location
Q 7/43 Construction materials and Used by the medical and health Spill was cleaned as thoroughly
(TA-149) 2/59 - dimensions unknown; monitoring groups, film as possible
in early 1951, a chamber was  calibration done in the north
installed for testing sampling  basement where a small radium
apparatus; only spill contaminated part of north
nonradioactive dusts were basement and part of tunnel
used in the tests to prevent connecting Building Q with
introduction of more Boiler House No. 2; northern
radicactive contamination in ributary of the storm drain
the basement system originated here
R ({TA-1-50) 19843 Wood frame construction; Foundry, model shop, glass
7/54 651 X204 ft X 15 1; shop, and carpenter shop;
foundry was moved to its own  radioactive materials were not
buiiding (FP) in August 1945  used in the building
S (TA-1-53) 7/43 Wood frame construction; Electronic and general stock
2/59 8O X 2020t X21ft; warehouse; no history of
modified several times radioactive material
management or storage
S-1 7/45 Construction materials and Originally served as Garage
{TA-1-54) B/54(by dimensions unknown No. 1; later used for storage of
private nonradicactive materials; not
company) known if hazardous chemicals
associated with building;
located outside security fence
Sheet Metal  6/49 Steel-craft construction; 238 spilied on concrete floor;  Parts of the building or its
Shop (TA-1- 1965 40ft X100RX 171t ownership transferred to the foundation may have been
104) Zia Company in 1964 and then  disposed in Bailey's Canyon

to the Bureau of indian Atfairs
in 1965
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TABLE 1.6-3  (continued)
Building/ Built Building Materials/ Uses Decontamination
Location Removed Building Size Efforts
Sigma 9/44 Major addition 1/50; Westemn part of the building Parts of building were
(TA-1-56) 12/65(by Zia 93ft X375 ft X 27 ft witha used for casting and machining moderately contaminated, so
Co.) 133-ft X 100-ft basement of enriched uranium; eastem building and some concrete
part used for casting and removed to the contaminated
machining of natural uranium;  disposal area; concrete with
thorium may aiso have been less than 2500 counts per
used in this structure minute radioactivity disposed
of in Bailey's Canyon and later
covered with dirt -
T 3/43 Wood frame construction; First TA-1 building constructed,
(TA-1-64) 2/59 40X 210t X26H original Theoretical Physics
and Administration Building;
contained offices, a technical
library, a document room,
drafting rooms, and a
photographic laboralory; a
silver-soldering operation also
housed in building; no history of
radioactive material storage or
management
Theta 1/45 Construction materials and No known history of
(TA-1-65) 2/47 dimensions unknown radiocactivity but may have
stored hazardous chemicals;
no record exists of possible
building contamination, and its
short life span has not been
explained
TU 8745 Wood frame construction; Natural uranium processing; Moved to contaminated
(TA-1-67) X6 X121 building was moderately disposal area in 1964 and
7 X 4-ft X 7-ftcompressor  contaminated burmned; sanitary waste and
shed septic tank were also removed
TU-1 7/48 Metal construction; Envriched uranium storage and  Removed to contaminated
{TA-1-68) 7/65 120 X291tX 101 recovery; bench-scale disposal area and burned
concrete floor and foundation  incinerator housed in building
and used in uranium recovery
process; ne plumbing
associated with this building
U 7/43 Wood frame construction; Exact use is not clear, Some benches and floors were
(TA-1-69)  2/59 U-shaped; however, tritium, 238, 2354, removed to contaminated

481X 316 f1 X 26 ft

14C, and??®Ra were used in
building; large quantities of
mercury were spilled on the
fioor in one room, but the area
was cleaned and monitored for
some time; radicactive
contaminants were sporadically
poured down drains that were
not connected to the industrial
waste line

disposal area in early 1958
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TABLE 1.6-3 (continued)

Buliding/ Bullt/
Location Removed

Building Materials/
Bullding Size

Uses

Decontamination
Efforts

v 7/43
(TA-1-70)  2/59

W 4/43
(TA-1-71)  2/59

Warehouse 6/49

19 1965

(TA-1-103)

X 3/43

{TA-1-79) 6/54 (LANL,
undated)

Y 7/43

(TA-1-81)  6/56

Z(TA-1-83) 4/43
2/59

Wood frame construction;
64t X941 X221

Wood frame construction;
481 X481 X 108

Steel-craft construction;
40X 100t X171

Construction matenals
unknown; approximately
80 ft X 60 ft

Construction materials
unknown,; approximately
BOft X551

Wood frame construction;
41 ft X 51X 22 f

Original machine shop with
uranium and beryllium managed
at this location; dry grinding of
boron was also conducted in
this building; the building was
later used for sheet-metal
storage

Housed Van de Graaff
accelerator; radioactive
materials used were uranium,
210pg and tritium; radioactive
contarinants were sporadically
poured down drains, which were
not connected to the industrial
waste line

Specific materials stored are
unknown; accountability of
building was transferred to the
Zia Company in 1964 and then
to the Bureau of Indian Affairs
in 1965

Housed cyclotron; various
radicactive targets were used;
the storm drain system ran
along eastern edge of building

Physics laboratory that

handied tritium and 238y,
contained alpha contamination;
in 1948, high alpha and gamma
radiation confirmed at sanitary
waste outlet of building;
polonium observed at drain
exit, but no plutonium detected;
in 1946, Room Y-1 was found 10
be contaminated with up to

20 000 counts/min; not known
whether this contamination was
polonium or plutonium

High-voltage laboratory and two
Cockcroft-Walton accelerators
were housed in this building ;
tritium was used at this location

Found free of contamination
with the exception of some
areas on concrete fioor; these
areas reportedly removed 1o
contaminated disposal area;
sanitary waste line showed no
contamination, however, it is
unclear whether this line was
left in place or removed

Contaminated portion of the
concrete floor was removed to
the contaminated disposal area
in early 1958

Parts of building or its
foundation may have been
disposed of in Bailey's Canyon

Building moved o an unknown
location
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Introduction Chapter 1

Areas of concern may pose risk to the public or the environment, but are not formally classified as
SWMUs. To date, no areas of concern have been identified at TA-1; however, any areas of concem
identitied in the future will be examined.

1.6.2 SWMU Aggregates

In order to streamline RFI sampling, individual SWMUs have been combined into aggregates. A SWMU
aggregate consists of an individuat SWMU or two or more geographically related SWMUs that have the
same conceptual pathway model (Section 4.3) and receptors. Combining geographically and conceptu-
ally comparable SWMUs avoids repetitive modeling, evaluation of migration pathways, and redundant
sampling plans. A summary of the SWMU aggregates developed for TA-1 is presented in Table 1.6-4.

1.7 TA-1 SWMU investigation

Of the 68 SWMUs composing the TA-1 OU, 21 are nominated for NFA. A complete listing of SWMUs
proposed for NFA and a presentation of the decision logic used in proposing NFA status for each of these
SWMUSs can be found in Sections 1.9 and 2.5. Regulatory agencies may not necessarily concur that all
OU 1078 SWMUs proposed for NFA should receive NFA status.

All SWMUs have been grouped into 16 aggregates, and a sampling plan has been designed for each
aggregate. The logic for deciding whether a SWMU should be considered for NFA, undergo a Phase Il
investigation, or be proposed for a CMS is presented below in Section 1.8.

Two basic approaches have been developed to guide aggregate sampling at TA-1. One strategy guides
the sampling of SWMU aggregates located principally along the hilisides of Los Alamos Canyon; another
distinct strategy guides the sampling of SWMU aggregates located principally along the mesa top. The
hillside areas are generally undisturbed because little human activity occurs there, and decontamination
was not attempted previously because of the rugged nature of the terrain. Minimal data are available for
these sites. In contrast, mesa-top aggregates were generally thoroughly examined in past investigations,
subsequently decontaminated, and have a considerable amount of data associated with them. Today the
mesa-top areas are generally covered by fill, pavement, or buildings, making sampling accessibility ditfi-
cult. The two approaches and the rationale for each sampling strategy are presented in Chapter 7.

Two areas of the mesa top have remained relatively undisturbed since TA-1's operational years. One
undisturbed area is the Sigma Building area SWMU aggregate; which was not filled, paved, or built over
by mesa-top development efforts. Landmarks found in historic photographs of the Sigma Building area
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TABLE 1.6-4
. ~ : SWMU s INCLUDED IN EACH AGGREGATE
Aggregate Aggregate Thie SWMUs Included In Aggregate
A Sigma Building Area Storm drain and outfal-SWMU 1-006m

Storm drain and outfal-SWMU 1-006t

Subsurtace soil contamination in vicinity of H and Theta
Buildings—SWMU 1-007d

Subsurface soil contamination in vicinity of Sigma Building ~
SWMU 1-007e

Subsuriace soil contamination in vicinity of Sigma Building -
SWMU 1-007j (partial, 2 sites)

Subsurtace soil contamination in vicinity of C Building—
SWMU 1-007m

B Bailey Bridge Septic Tank 134-SWMU 1-001a
) Septic Tank 139-SWMU 1-001e
Septic Tank 276-SWMU 1-001n
Sanitary waste line from Buildings J and ML~-SWMU 1-0010
Sanitary waste line from Buildings Q and ML-SWMU 1-001p
Bailey Bridge Landfil-SWMU 1-003a
Incinerator-SWMU 1-004a
Storm drain and outfal--SWMU 1-0060
Storm drain and outfall--SWMU 1-008r
Subsurface soil contamination in vicinity of Delta Building —
SWMU 1-007f
. Subsurface soil contamination in Warehouse 19 Area—
SWMU 1-007g ’
Subsurface soil contamination—-SWMU 1-007j {partial)

Subsurface soil contamination in D-5 Sigma Vault Area-
SWMU 1-0070

C Hillside 140 Septic Tank 135~-SWMU 1-001b
Septic Tank 140-SWMU 1-0011
Surface Disposal Site West of Bailey's Canyon-SWMU
1-003¢
Storm drain and outfall-SWMU 1-006p
Subsurface soil contamination General Warehouse Area—
SWMU 1-007i
Subsurface soil contamination—~SWMU 1-007j (partial-one
site)
Subsurface soil contamination in HT Building Area—~SWMU
1-007p

D J-2/TU Area Septic Tank 143-SWMU 1-001i
. Septic Tank 268-SWMU 1-001k
Bench-scale incinerator-SWMU 1-005
Storm drain and outfall-SWMU 1-006f
" Storm drain and outfall-SWMU 1-008k
Storm drain and outfal-SWMU 1-004L
Subsurtace soil contamination in vicinity of TU and TU-1
Buildings-SWMU 1-007h
Subsurtace soil contamination at miscellaneous small
areas-SWMU 1-007] (partia-2 sites)
. Subsurface soil contamination in vicinity of J-2 Building -
SWMU 1-007n
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Table 1.6-4 (concluded)

Aggregate Aggregate Title SWMUs Included in Aggregate

E Cooling Tower 80 Septic Tank 141-SWMU 1-001g
Surface Disposal East of Bailey's Canyon-SWMU 1-003b
Drain line and outfall-SWMU 1-006a
Storm drain and outfal-SWMU 1-006g

F Hillside 138 Septic Tank 138-SWMU 1-001d
Storm drain and outfall-SWMU 1-006h

G Hillside 137 Septic Tank 137-SWMU 1-001c
Drain line and outfall-SWMU 1-006b
Drain lines and outfall-SWMU 1-006c
Drain lines and outfal-SWMU 1-006d
Storm drain and outfall-SWMU 1-006n
Subsurface soil contamination-SWMU 1-007a
Subsurface soil contamination-SWMU 1-007b
Subsurface soil contamination—~SWMU 1-007¢
Subsurface soil contamination at miscellaneous small
areas—SWMU 1-007j (partial-2 sites)

H Surface Disposal Septic Tank 142-SWMU 1-001h
Site SE of LA Inn Septic Tank 149-SWMU 1-001j

Septic Tank 269-SWMU 1-001L
Surface Disposal Site SE of LA Inn-SWMU 1-003e
Incinerator~-SWMU 1-004b (partial)
Storm drain and outfall-SWMU 1-006i
Storm drain and outfall-SWMU 1-006j
Storm drain and outfall-SWMU 1-006q

| Can Dump Site Septic Tank 275-SWMU 1-001m
Can Dump Site~-SWMU 1-003d
J Ashley Pond Ashley Pond-SWMU 1-006e
K Industrial waste line Industrial waste line-SWMU 1-002
L Eastern Sanitary Sanitary waste line from E Building-SWMU 1-001r
Waste Line Sanitary waste line in central TA-1-SWMU 1-001t
M Northern Sanitary Storm drain and outfall-SWMU 1-001q
Waste Line Sanitary waste line to Manhole 195-SWMU 1-001v
Sanitary waste line from the P and AP Buildings—SWMU
1-001w
N Western Sanitary Sanitary waste line in central TA-1-SWMU 1-001s
Waste Line Sanitary waste line from the J-2 Building-SWMU 1-001u
o} Subsurface Subsurface soil contamination 1-007k
contamination at
uw
P Soil contamination Storm drain and outfall~-SWMU 1-006s
under Trinity Drive Subsurface soil contamination under Trinity Drive-SWMU
1-007L
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can be detected in that area today. A second undisturbed area runs along the mesa-top rim of Los
Alamos Canyon, outside the DOE limited access tence on DOE land. These two undeveloped areas
provide unique mesa-top sampling opportunities that are detailed in Chapter 7. The undeveloped areas
investigation results shoukd be representative in helping to characterize less accessible areas of the mesa
top. Data collected from sampling the Sigma Building area and the mesa-top rim of Los Alamos Canyon
will be used to verify or negate the preliminary mesa-top dose assessment presented in Chapter 4.

The Ashley Pond SWMU aggregate is the only TA-1 aggregate requiring water and sludge samples. The
Industrial (Acid) Waste Line SWMU aggregate may require subsurface Phase |l sampling in filled trench
areas that once contained the industrial waste line. This investigation of the industrial Waste Line SWMU
aggregate will focus on acquiring representative samples from the filled trenches, surrounding soil, and
associated tuff. Sampling plans for these aggregates are detailed in Chapter 7.

SWMU aggregate sampling plans discussed above are designed to acquire representative data in spite of

the presence of manmade structures that prevent additional sampling that might have been done had

these structures not been present. Sampling at five additional SWMU aggregates is especially restrictive

because of the nature of the structures located above them. These include the Eastern, Northem, and

Western Sanitary Systems, Trinity Drive, and the U and W Buildings Suspected Subsurtace Soil Contami-

nation Aggregates. All of these aggregates are located in the subsurface and most probably have no

contamination associated with them. Alt are capped by various forms of consolidated material and as

such they present minimal (if any) risk. These SWMU aggregates have undergone no previous examina-
tion, but will require some form of investigation at a future time. It is recommended that these five SWMU |
aggregates be sampled at a time when Los Alamos County or private construction projects intersect each

aggregate. The proposed protocol to be followed for the opportunity-as-available SWMU aggregate sam-

pling is found in Chapter 7.

1.8 Technical Approach

The goal of this RFl is fo ensure that health and environmental impacts associated with past activities
within OU 1078 are investigated in compliance with the Laboratory’'s RCRA Part B (HSWA Module)} per-
mit. To accomplish this goal, the nature and extent of contamination at source points and reasonable
environmental pathways that may lead to potential human and environmental receptors must be identi-
fied. The technical approach used in this work plan focuses efforts on meeting required site characteriza-
tion objectives in a cost-effective manner. This approach uses a health-risk-based decision-making
process (consistent with a future version of the Laboratory IWP and Subpart S to 40 CFR 264 (EPA 1990,
0432) for recommending SWMUs for NF A or for further investigation.
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1.8.1 Summary of the OU 1078 Technical Approach

The basic technical approach is summarized as follows.

« Archival data are gathered irom available sources to establish a basic understanding of
the processes and events that produced each SWMU and the contaminants of concern
{COCs) that may be present at each SWMU.

+ The archival data are evaluated to identify those SWMUSs for which no potential hazard
exists so that the number of sites undergoing field investigation can be reduced.
SWMLUs can be recommended for NFA on the basis of archival data. Phase | field
investigations are carried out where needed to determine the presence or absence of
COCs. ‘

« Quantitative risk assessment will be conducted for each site based on Phase | data to
determine which SWMUs need further characterization and which, at this point, may be
recommended for NFA. For SWMUs requiring further study, Phase | data are used to
help design Phase il sampling and analysis plans.

s Phase ll tield investigations are conducted {o initiate subsurface sampling and to more
fully characterize the nature and extent of contamination indicated after Phase |
sampling.

« AnRFlrepon is compiled that contains data analysis using results gained from the site
investigation. SWMUs are recommended for CMS when the analytical or risk assess-
ment results exceed certain values; the remaining SWMUs are recommended for NFA.
Recommendations of NFA wili be supponted by appropriate criteria, which are dis-
cussed inthe following text. At any stage of the RFI, a voluntary corrective action (VCA)
may also oceur.

The technical approach and decision process used in this work plan are discussed in the following sec-
tions.

1.8.2 OU 1078 Decislon Process

All SWMUs within Ol 1078 are evaluated using the three-step decision process illustrated in Figure
1.8-1. Terms used in this figure are defined in Table 1.8-1. The diamonds in the figure represent a deci-
sion point for each SWMU or SWMU aggregate under consideration. Each question can be answered
only by “yes” or “no.” The process is designed to identify those SWMUs that can be recommended for
NFA as early in the process as possible. Upon completion of Phase | or {1 investigations, those SWMUs
that cannot be recommended for NFA may become candidates for a CMS. Candidate SWMUs for VCA/
opporiunity-available action (OAA) will be identified at anytime within the corrective action process. The
methods for identifying and handling VCA/OAA candidate SWMUs are developed later in the work plan.
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Collect archival data.

Decision Point #1.*
Based on archival data, is
there any potential risk to human

healith or the environment
at this SWMU?

Perform Phase | data collection.

Decision Point #2*

Do the data collected in Phase |

sampling confirm the presence of
COCs above action levels

or have an aggregate risk that exceeds

ER Program threshold

levels?

Recommend for NFA.

'

NO Approval
by EPA.

‘ YES

Remove from list.

Recommend
for NFA.

NO Approval
by EPA.

* YES

Remove from list.

YES Perform Phase i data collection

and data assessment.

Y

Perform risk assessment.

Y

Decision Point #3*
Do COCs at this
SWMU exceed action levels

or have an aggregate risk that

exceeds the E Program
threshhold level”

Recommend for CMS,

* SWMUs may be screened for (VCA) at any of these decision points.

Figure 1.8-1. Three -step decision process for SWMU characterization phases.
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TABLE 1.8-1

TERM DEFINITIONS

Archival data are available information collected from published and unpublished records
pertaining to the history or processes that have resulted in a SWMU. Records can include
communication such as reports, memoranda, letters, notes, calculations, or photographs.
Verbal communication can be considered as archival data. Archival data have different
degrees of data quality.

Potential risk is a judgmental determination of potential exposure from COCs at a SWMU
and is arrived at solely on the basis of archival data. A potential risk is based on the likelihood
that a release may have occurred at a SWMU and may have entered a potential migration
pathway leading to receptors. No potential risk is associated with the SWMU if any of the three
criteria for NFA in Table 1.8-2 are met.

Contaminants of concern are organic, inorganic, or radioactive constituents that may
cause or contribute a threat to human health or the environment because of their quantity,
concentration, or physical/chemical characteristics. COCs may consist of one or more
constituents regulated by RCRA or CERCLA or of radioactive elements/daughter products.

Phase | is the initial surface sampling phase of site assessment work intended to collect
adequate information to confirm the presence of COCs above action levels in the surface
environment. Information collected during Phase | sampling and analysis will be used for risk
assessment and to determine if Phase Il sampling is necessary or if NFA is warranted for the
SWMU.

Phase Il is the second sampling phase of site assessment at SWMUs potentially having
COCs and isdetermined on the basis of archival or Phase | surface sampling investigations.
Phase Il sampling and analysis will include the subsurface sampling and attempt to delineate
the nature and extent of contamination on the surface and in the subsurface. Data collected in
this phase will be used for risk assessment, NFA nomination, and CMS, as indicated.

Human health or environment pertains specifically to the health and environment of the
general public and on-site investigators or construction workers.

1.8.3 Decislon Point 1:

On the basis of archival data, is there any potential risk to human health or the environment
at this SWMU?

The function of Decision Point 1 is to differentiate between SWMUs that clearly do not pose a potential

risk to receptors and those that will require further investigations. This decision must be made on the

basis of qualitative archival data and requires professional judgment on the part of the decision makers.

A “yes” decision indicates that the SWMU under consideration poses some potential risk or that the avail-

able data are insufficient to deny the possible existence of risk. All such SWMUs are recommended for

further consideration at Decision Point 2. A “no” decision indicates that the SWMU poses no potential risk .
and should be recommended for NFA. Because of the judgmental nature of this decision, a recommen-
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dation of NFA cannot be made unless fhe available documentation and/or site inspections clearly show
that a SWMU has been improperly designated, release of COCs has not occurred, the site has been
adequately remediated, or, if a release is documented, the release is physically prohibited from posing a
risk to receptors. Eachvrecommendation of NFA must be justified by one or more of the criteria listed in
Table 1.8-2.

Evaluation at Decision Point 1 divides QU 1078 SWMUs into two sets: one set consists of SWMUs rec-
ommended for NFA and the other set consists of SWMUs that must be evaluated at Decision Point 2.
Because the first decision is made on the basis of archival data, all SWMUs were evaluated at Decision
Poirt 1 during the preparation of this work plan. The 21 SWMLUs recommended for NFA at Decision. Point
1 and the rationale used for the basis of such recommendations are presented in Section 2.5.

1.8.4 Phase | Sampling

All potential surface contaminated SWMUs not designated for NFA at Decision Point 1 and requiring sur-
face soil or water sampling will undergo Phase | sampling. The phased approach 1o site characterization
used in the OU 1078 work plan is consistent with EPA and IWP guidelines (LANL 1991, 0553). The tech-
nical approach uses a phased field investigation to document the presence or absence of surface COCs
at a site. Quality data will be used to perform health-based risk assessment.

Phase | sampling will be performed at surface SWMUs in which contamination is suspected but not con-
tirmed by archival data. Phase | sampling points will be selected based on the likelihood that the sam-
pling point will yield confirmatory results or will be selected by statistical methods. As analytical resuilts
become available, sampling and analysis plans may be revised to acquire the additional data needed. In
some cases, acquired data may indicate less stringent sampling or the need for fewer analylical analyses.

TABLE 1.8-2

CRITERIA USED FOR A RECOMMENDATION OF NFA AT DECISION POINT 1

The SWMU was never the location of hazardous or radioactive waste disposal.

The SWMU is physically situated such that a release to the environment and
exposure to receptors is highly unlikely.

Available data indicate that the SWMU has undergone characterization or cleanup
and that COCs are not present in concentrations that exceed health-risk-based
action levels.
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In this manner, Phase | is an iterative, flexible process and sequential sampling is standard. Statistical
analyses based on Phase | data will serve as input for Decision Point 2.

1.8.5 Decision Point 2:
Do the data collected in Phase | sampling confirm a health-based risk at this SWMU?

Decision Point 2 is designed to identify SWMUs that do not contain COCs above Subpart S action levels
(EPA 1990, 0432). These will be recommended for NFA. For those SWMUs where COCs are above
action levels, Phase | data will be used in a health-based risk assessment.

A “yes™ answer at Decision Point 2 indicates that the presence of COCs at the SWMU will be confirmed

and that the health-based risk measure will be greater than the ER Program risk guidance to be published
in a future IWP. The SWMU must then be evaluated at Decision Point 3. A “no” answer indicates that the
absence 91 COCs and/or an acceptable health-based risk measure at the SWMU has been confirmed and

justifies a recommendation for NFA.

1.8.6 Phase Il Sampling

The purpose of Phase Il sampling is to develop a more complete picture of the nature and extent of con-
tamination at a site and to undertake any subsurface sampling that may be required. Phase Il is an itera-
tive process for most sites; real-time data will be used to track the progress of the investigation against
the DQOs for this phase. As data becomes available, Phase Il sampling plans will be reviewed against
objectives for completeness and suitability and will be revised, as appropriate. The data set resulting from
Phase |l will serve as the data inputs to the subsequent risk assessment process.

1.8.7 Risk Assessment Process

Because health-based risk assessment is integral to the Laboratory RCRA process, OU 1078 will incorpo-
rate an assessment of risk for all SWMUs that undergo Phase | and Phase |l investigation (a preliminary
discussion of dose assessment for OU 1078 is discussed in Chapter 4). This assessment will incorporate
the total data set for each SWMU, as obtained through archival review and Phase | and/or Phase |l sam-
pling activities. The risk assessment methodology for OU 1078 will reflect the guidance set out in Subpart
S, 40 CFR 264. The ER Program is currently developing baseline risk assessment scenarios and criteria
that wili be presented in the 1992 version of the IWP. This approach will be developed in adequate time
for data analysis. The risk assessment results will serve as input to Decision Points 2 and 3.
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1.8.8 Decislon Point 3:
Do COCs at this SWMU pose a risk above the ER Program threshold value?

Decision Point 3 is the final step in the decision process. SWMUs that have undergone field investigation
will be recommended for a CMS or NFA. Decision Point 3 allows an evaluation of the entire set of data
available for each SWMU. Statistically estimated concentrations of COCs at each SWMU aggregate will
be compared against the action levels for those COCs. The risk calculated from the COCs will be com-
pared against acceptable risk values determined by the ER Program office and approved by EPA. A .
recommendation of NFA at this point in the decision process will be justified for a SWMU if either of the
above criteria are met.

A CMS (or an alternative response action) is required for SWMUs at which any COC is present at a level
that exceeds the risk-based action level specified in either 40 CFR 264, Subpart S, or a future version of
the IWP. A CMS or a corrective action may not always be necessary for a SWMU when COCs are de-
{ected in concentrations that exceed Subparnt S action levels. If further site-specific risk assessment indi-
cates that human health and the environment are not at risk {e.g., if there is no plausible pathway from
source to potential receptors), then NFA may be appropriate. The ER Program office will be publishing
criteria to calculate site-specific risk.

1.9 Data Quality Objectives

There are three stages in the decision process at which data must be collected. The first stage involves
the collection of pertinent archival information. This information serves as data input for Decision Points 1
and 2. The data required to make a decision at Decision Point 2 are collected during Phase | sampling,
the second stage of data collection. The data needs for Decision Point 3 determine the scope of Phase [}
sampling, the third stage of data collection.

Because these decisions must be technically sound and legally defensible, an attempt has been made to
collect as much reliable archival information about each site as possible. The DQO process has been
applied o the development of the sampling plans. The DQO process is a seven-step process developed
by the EPA for planning effective and efficient data collection programs that will ehsure the appropriate
type, quantity, and quality of data are collected (EPA 1987, 0086). Quality environmental data are
needed to make defensible environmental decisions.
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The DQO process is a valuable tool because

« it provides a logical, iterative structure for study planning and encourages focusing on
critical questions;

= it provides a focused method to determine data needs;

« it helps data users plan for unceriainty; and

« it facilitates communication among the technical team members and assures a cost-
effective sampling effort.

The DQO process is found in Appendix H of the 1991 IWP. Sampling and analysis plans and concomi-
tant SOPs are presented in Chapter 7.

1.8.1 Phase | DQOs

DQOs for Phase | sampling and analysis plans have been developed using the process described below
and are utilized in the sampling plans.

1.9.1.1 Problem Statement

Some COCs are suspected at most of TA-1 SWMUs, but their presence has not been confirmed and no
data are available on their concentrations or specific locations. Environmental samples must be collected
and analyzed to confirm the presence or absence of COCs at the site.

1.9.1.2 - Question to be Answered

Do the data from Phase | sampling confirm the presence of COCs at this SWMU? This question and its
two possible answers are discussed in Section 1.8.5

1.9.1.3 Decision inputs/Data Needs

Two sets of decision inputs {data needs) that are necessary to support the decisions made at Decision
Point 2 have been identified. These sets include

+ the information necessary 1o design an adequale Phase [ sampling and analysis plan
and
« the field and analylical data that will be collected during the sampling program.

The first set includes information that must be gathered before development of the sampling plan. The
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second set includes the concentrations of COCs at the site as determined by field and laboratory analy-
ses of samples collected. Design of the sampling and analysis plan hinges on two important questions.

s+ What COCs are suspected at the site?
+ Where are the highest concentrations of these COCs most likely to occur?

Consideration of these questions will help determine the locations and depths of samples to be collected
and what analyses should be run for those samples.

1.9.1.4 Problem Domain

The problem domain includes potential receptors (local area residents and biota), spatial boundaries (the
area of a release and spatial limits of contaminant migration), and temporal constraints (the time frame
over which risk is to be calculated).

1.9.1.5 Decision Rule/Logic Statement
Decision Point 2 will be based on the following rule.

If the average concentration of any COC in an exposure unit (see Chapter 4) does not exceed
action levels for that constituent or if the SWMU aggregate site-specific risk is not above the
ER Program threshold value, the SWMU will be recommended for NFA. Otherwise, the
SWMU will undergo further study.

1.9.1.6 Uncertainty Constraints

Uncertainty in estimates must be incorporated in action decisions. Decisions in the OU 1078 work plan
will be based on statistic plus uncertainty, where uncertainty is twice the estimated standard error of sta-
tistic (i.e., a 80-95% confidence level based on the one-sided Chebyshev’s inequality) (Ross 1984, 0725).

1.9.2 Phase 1l DQOs

in this work plan, DQOs for Phase |l sampling and analysis plans have been developed only for the
Industrial Waste Line SWMU aggregate. Phase Il DQOs will be developed as needed for other SWMUs
and will be presented in technical and phase memoranda.
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1.8.2.1 Problem Statement

Even though the presence of COCs above action levels in some SWMUs may be confirmed by data col-
lected during Phase | sampling, the nature and three-dimensional extent of contamination may still be
unknown. Environmental samples must be collected and analyzed to define the nature and extent of
contamination so that the health-based risk posed by the COCs can be assessed within acceptable

uncertainties.

1.8.2.2 Question to be Answered

Do COCs at this SWMU exceed action levels or have an aggregate risk above the ER Program threshold
value? This question and its two possible answers are discussed in Section 1.8.8.

1.9.2.3 Decision Inputs/Data Needs

The purpose of Phase Il sampling is to initiate subsurface sampling and to obtain additional data needed
to support the decision made at Decision Point 3. To calculate a health-based risk assessment, the
nature and extent of contamination at the site must be adequately characterized. Therefore, two sets of
decision inputs must be defined during Phase Il sampling. These sets include

s the spatial extent of the areal contamination in three dimensions and
s the concentrations of all COCs present at various locations and depths.

To develop a sampling and analysis plan that will obtain necessary data, archival data and data coliected
during Phase | sampling and analysis investigations must be considered. Before an adequate Phase Il
sampling and analysis plan can be designed, the following decision inputs must be considered.

+ What COCs are known o be present at the site?
« Which area(s) is{are) likely to have maximum concentrations of COCs?
+ |s there suspected subsurface contamination?

Consideration of these questions will help to determine the locations and depths at which samples should
be coliected and the types of analyses that should be run on each sample. Data needs for each SWMU
aggregate known 1o require Phase !l sampling (e.g., industrial waste line} were developed and are pre-
sented in the individual sampling pians.
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1.9.2.4 Problem Domain

The problem domain includes potential receptors (local area residents and biota), spatial boundaries (the
area of a release and spatial limits of contaminant migration), and temporal constraints (the time frame
over which risk is to be calculated).

1.9.2.5 Decision Rule/Logic Statement

If no COC found in this Phase Il sampling exceeds its action level calculated over an exposure unit and
the risk value for all COCs does not exceed the ER Program threshold value, the SWMU aggregate will
be recommended for NFA. Otherwise, the SWMU will be recommended for CMS.

1.9.2.6 Uncertainty Constraints

Statistically based sampling plans will provide test statistics that fit within error constraints to be estab-
lished by the ER Program in a future iteration of the IWP.

1.10 Field and Analytical Data Quality Requirements

Data quality requirements for field and analytical data collected at OU 1078 are governed by the need to
make defensible, risk-based decisions for each SWMU. The information collected will be based on pro-
fessional judgment, required EPA protocol, statistical requirements, and overall data objectives for the
project. The two-phased site assessment approach proposed for OU 1078 is a logical means of obtaining
the goals of the RFI. This section will discuss data quality requirements concerning analytical levels, ana-
lytical methods, PARCC (precision, accuracy, representativeness, completeness, and comparability)
parameters, and field data quality requirements.

1.10.1 Analytical Levels

The determination of analytical levels for field and laboratory tasks is required to set data quality stan-
dards for the project. Analytical levels are divided into four distinct categories as depicted in Table 1.10-1.
Levels | and Il are associated with on-site portable field instrumentation or tests that can yield real-time
data. Levels Il and IV data are acquired with mobile or facility laboratory protocol. Additional documen-
tation will accompany this higher-quality, defensible data. Investigations at QU 1078 will be performed
according to a combination of analytical levels to meet the specific project needs.
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TABLE 1.10-1
SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES
Date Uses A":Wtif" Type of Anslysis Limitations Deta Quality
ave
Siie characterization Levall Total organicAnorganic High detection limits If instrumenis are
Moniloring during vapor delection using calibrated and data
implementation portable instruments; are inlerpreted
Health and safety radiological screening comrecily, can
Sample packaging/ instruments; field test provide indication of
fransportation kits/screening instruments potential
conlamination
Siwe characterization Level Il Variety of organics by gas  Qualitative 1D; Rela- Dependent on QA/
Evaluation of allematives chromotography(GC); tively high detection quality control (QC)
Engineering design inorganics by atomic limits; screening only  steps employed;
Moniioring during absorplion (AA}); X-ray data typically
implementation fluoresence (XRF); reported in activity
Risk assessment (possibly) tentative ID; analyte- or concentration
specific; gross alpha, ranges
beta, and gamma
Risk assessment Level i}l Organics/norganics using  Can provide data of Similar detection
Site characlerization EPA procedures’ analyle-  same quality as limits to contract
Evaluation of allematives specific; RCRA Level IV; tentative ID  laboratory program
Engineering design characteristic ltests in some cases; (CLP), less rigorous
Monitoring during nonstandard QA/QC '
implementation
Risk assessment Level iV EPA-CLP procedures; Limited identification Goal is data of
Evaluation of allematives Hazardous substance list  of non-HSL known QA/QC;
Engineering design organics/ inorganics by parameters; some rigorous QAQC;
Site characterization GC/mass spectrometer time may be required  sirict sample
(MS]); AA, ICAP; low ppb for validation of documentation
detection level packages

1.10.1.1 Phase | Analytical Levels

Phase | investigations will be performed under analytical Levels |, I, and lll. Level | and Il data will be
collected as part of a field-screening program to aliow for qualitative and semiguantitative real-time evalu-
ations of site contaminant levels. Level | field screening will include several portable field instrumentatio-
or field test kits that can continually or periodically give information on various constiluents. Level | obse,
vations are also used as a critical part of the site health and safety plan and for evaluation of samples to
determine proper shipping procedures. Table 1.10-2 provides additional details concerning the instru-
mentation and methods for each analytical level.

Level Il activities will include the use of field survey methods and portable field laboratories (Table
1.10-2). Field surveys (e.g., PHOSWICH) include the use of surface radiological measurements to assist
in the location of sample points. Mobile analytical laboratories can provide quantitative information on
samples that can be used to support field strategy decisions. '
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TABLE 1.10-2

INSTRUMENTATION AND METHODS FOR PROPOSED

ANALYTICAL LEVELS
LEVEL I: FIELD SCREENING
PHOSWICH Meter ,
FIDLER Meter OVA Headspace Test
Geiger-Miller Counter HNU Headspace Test
Micro R Meter Handby Kit
Organic Vapor Analyzer (OVA) Draeger Tubes
Photoionization Detector Hazcat Kits
Explosimeter Lab in a Bag'M
Oxygen Level indicator Chiloride Test Kits (soil)
pH, Temperature, Conductivity Meter HachKits TM

LEVEL II: FIELD SURVEYS/INSTRUMENTATION
Mobile Analytical Lab (limited QA documentation)
Radiological Screening Laboratory

LEVEL ll/lv: LABORATORY METHODS/INSTRUMENTATION

EPA protocol for soil, air, and water analysis for semivolatile organic compounds and metals using Los
Alamos, off-site, or mobile laboratories (EPA 1986, 0291).

Instrumentation typically includes GC, GC/ MS, inductively coupled plasma atomic emission
spectroscopy (ICAP), AA ‘

Level Ill will be implemented during Phase | activities to obtain quality analytical data from field mobile
laboratories or from facility or contract laboratories that can support any decisions made for each SWMU
aggregate. This data must be of sufficient quality to support a recommendation of NFA or to calculate
baseline risk assessment. Under Level lll, QA/QC and sample documentation procedures will be fol-
lowed (as discussed in Annex Il). Laboratory protocol for sample analysis will be performed using EPA’s
test methods for evaluating solid waste (EPA 1986, 0291) for organic compounds and metals. Tests for
radionuclides and miscellaneous analytes will be performed by other analytical methods outlined in the
IWP (LANL 1991, 0553).
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1.10.1.2 Phase Il Analytical Levels

Phase Il analytical level requirements will be similar {o those used in Phase | {Levels I, li, and Ill). Inrare
cases, Level IV data will be required.

1.10.2 Analytical Methods and PARCC Parameters

Analytical methods selected for the analysis of soil, water, or air samples collected at OU 1078 for the ER
Program follow standard laboratory protocol recognized by the EPA. The analytical methods include sev-
eral techniques that will screen for hundreds of individual analytes. Testing for semivolatile organic com-
pounds and metals will be performed using EPA’s test methpds for evaluating solid waste (EPA 1986,
0291). Analyses for radionuclides and miscellaneous analytes will be performed under other acceptable
analytical methods. Table 1.10-3 summarizes the analytical methods that will be used.

Tables V.3 through V.12 and [X.1 (Appendix T of the 1391 IWP) in the Laboratory’s Generic Quality
Assurance Project Plan (QAPjP) contain additional information concerning these analytical methods. The
QAPJP lists the individual constituents analyzed under each method, the corresponding chemical abstract
service numbers, and the practical quantitation and detection limils for each constituent.

PARCC parameters are analytical and sampling QA goals established to ensure that quality data are
generated. A thorough discussion of the PARCC parameters for the Laboratory ER Program is presented
in Section 5.0 of the Generic QAPjP.

1.10.3 SOPs For Field Investigations and Health and Safety

Numerous field activities have an impact on the overall data quality for an environmental restoration pro-
gram. The activities that have a direct effect on data quality include equipment calibration schedules and
procedures, sample method selection and technique, sample containers, preservatives, sample holding
times, the number or type of QC samples, sample documentation, and equipment decontamination. The
ER Program is developing SOPs for all field activities in the RFI. To ensure that data quality is main-
tained in the field, specific details for each of these activities are inciuded in the SOP Manual for the ER
Program (LANL 1992, 0688). A list of ER and HS-5 (LANL Health and Safety Division, Group 5) SOPs
applicable 1o field activities for the OU 1078 RFI appears in Tabie 1.10-4.
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TABLE 1.10-3

SUMMARY OF ANALYTICAL METHODS FOR THE
ANALYSIS OF SAMPLES COLLECTED AT OU 1078

EPA SW-846 Method 8270
Semivolatile Organic Compounds

EPA SW-846 Method 6010
Metals by Inductively Coupled Plasma Atomic Emission Spectroscopy

EPA SW-846 Method 7000
Metals by Atomic Absorption

EPA SW-846 Method 7470
Mercury

EPA Method 418.1"
Total Petroleum Hydrocarbons

Radionuclides - LANL or DOE Method®

Gross Alpha ' Total Uranium

Gross Beta Isotopic Uranium (234U , 235y, 238Y)
Gamma Spectrometry Radium-226

Americium-241 Strontium/Yttrium-90

Cesium-137 Tritium

isotopic Plutonium ( 238py, 239py, 240py)
Isotopic Thorium ( 228Th, 230Th, 232Th)

Miscellaneous Analytes to be Determined®
(EPA 1986, 0291)

@Refer to Laboratory ER QAPjP for additional information.
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TABLE 1.10-4

SOPS APPLICABLE TO OU 1078 FIELD ACTIVITIES

General

General Instructions for Field Investigations
Sample Containers and Preservation

Handling, Packaging, and Shipping of Samples
Sample Control and Field Documentation

Field Quality Control Samples

Management of RFl-Generated Waste

Health and Safety in the Field
Personal Protective Equipment
Respirators
Pre-Entry Briefings for Site Personnel
Pre-Entry Briefings for Site Visitors
Safety Meetings and Inspections
Heat and Cold Stress and Natural Hazards
General Equipment Decontamination
Accident/incident Reporting
Radiation Protection
Training and Medical Surveillance

R . Eield S
Geomorphic Characterization
PHOSWICH Determination of Low-Energy Gamma Radiation
FIDLER Determination of Low-Energy Gamma Radiation

illi X ing, Sampling, an
Drilling Methods and Drill Site Management
Excavating Methods

Field S ing Techni
Portable GC/MC for Field Screening Organics
X-Ray Fluorescence for Field Screening of Metals
Gross Alpha Activity on Soil
Gross Beta Activity on Soil
Gross Gamma Activity on Soil

Sampling Technigues
Spade and Scoop Method for Collecting Soil Samples
Hand-Auger and Thin-Wall Tube Sampler
Stainless Steel Surface Soil Sampler
Surface Water Sampling
Sediment Material Collection
Coliwasa Sampler for Liquids and Slurries
Trier Sampler for Sludges and Moist Powders or Granules
Weighted Bottle Samples for Liquids and Slurries in Tanks
Draeger Tubes
Split Spoon Sampling for Auger Dirilling
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Chapter 2 Technical Area I Perspective

2.0 TECHNICAL AREA 1 PERSPECTIVE

2.1 Laboratory History

During America's participation in World War il {1941-1945), it became apparent to US strategists that the
successful development of a nuclear fission device was imperative. The creation of such a device, ca-
pable of releasing incredible amounts of energy in a controiled and timely manner, could be directed to-
ward the evolution of an effective nuclear fission bomb that might ultimately be used in the war. This ef-
fort was initiated by many prominent American scientists who believed that Germany was aiready devel-
oping such a bomb (Rhodes 1986,0664).

Once the US became directly involved in the war, military visionaries decided to implement a project that
actively pursued the development of a nuclear fission bomb. Recruiting first-rate, innovative scientists
and engineers was imperative.to the success of the project. In 1942, an eminent nuclear physicist, J.
Robert Oppenheimer, was selected to head a developmental laboratory, aid in the enlistment of qualified
scientists, and direct the research effort on the highly experimental project. |

Oppenheimer was familiar with northern New Mexico and had visited the Los Alamos Ranch School. The
school, which was located on the mesa above Los Alamos Canyon, had been founded in 1918 by Ashley
Pond, a prominent Detroit businessman (Figure 2.1-1). The location of the school matched all the initial
physical criteria necessary for building a secret laboratory. It was located in the sparsely populated wil-
derness of New Mexico, making the site ideal for secrecy and safety. For this reason, Oppenheimer and
other influential persons proposed Los Alamos as the site for the bomb development project. The existing
school structures would ultimately provide immediate housing for the first scientists and administrators
arriving at Los Alamos to participate in Project Y under the US Army Corps of Engineers’ Manhattan Engi-
neer District. Because much of the land immediately surrounding the school had aiready been cleared for
irrigated agriculture and recreational activities, significant acreage was immediately available for the con-
struction of the many additional buildings that would be required for the implementation of Project Y
(Rhodes 1986, 0664; Hawkins 1983, 0663).

On December 7, 1942, school officials were notified by the War Department that the school would be
taken over by the federal government. On January 1, 1943, the University of California (UC) was se-
lected to operate the new laboratory facility under a formal, nonprofit contract with the Manhattan Engi-
neer District of the Army Corps of Engineers headed by General Leslie Groves (Rhodes 1986, 0664).

During this early transition period, approximately 1500 scientists, construction workers, and support staff
arrived at Los Alamos. To accommodate these scientists and engineers, new buildings housing laborato-
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ries and offices were constructed south of Ashley Pond. Apariments, dormitories, and temporary dwell-
ings to house the scientists, their families, and thousands of military and support staff {Figure 2.1-2) were
hastily built (LASL 1986, 0691). The site of what was probably the most secret project the United States
had ever undertaken was fenced with barbed wire and patrolled by armed guards on horseback and in
jeeps (Hawkins 1983, 0663).

Before the early period of the Laboratory’s establishment, the theoretical basis of nuclear fission weap-
onry was already understood (Condon 1943, 0692). The problems remaining unsolved were the manu-
facture of sufficient quantities of fissionable material for weapon production (undertaken by facilities at
Qak Ridge, Tennessee, and Hanford, Washington) and the actual design of the weapon (i.e., the develop-
ment of a method by which fissionable material could be exploded efficiently and at precisely the right
time). This latter problem became the prime wartime focus of the Laboratory.

Two distinct phases distinguished these early efforts at the Laboratory. One phase involved physical,
chemical, and metallurgical research on plutonium and uranium while the second focused on engineering
ordnance design. These efforts generated both radioactive and hazardous wastes. This early work, as
well as subsequent experiments and tests conducted over the ensuing 22 years, has resulted in the Tech-
nical Area 1 (TA-1) solid waste management units (SWMUs) that are addressed in this document.

2.2 TA-1History

2.2.1 Operational History

The effort toward the development of a nuclear weapon was initiated on March 15, 1943, and culminated
28 months later on July 16, 1945, with the explosion of the first nuclear device (Fat Man) at Trinity Site in
the deserts of southern New Mexico (Rhodes 1986, 0664).

As early research and development work progressed, additional buildings were constructed to the south
and southwest of Ashley Pond. In general, buildings in which radioactive materials were investigated or
processed were located close to the rim of Los Alamos Canyon; buildings housing personnel, administra-
tive offices, and the theoretical division offices were located around the perimeter of Ashley Pond (Figure
2.2-1). Many radioactive materials were handled at TA-1. These included 238U, 235U, 23%py, 3H, 244Cm,
210pg, 232Th, 226Rg, 137Cs, 90Gr, 241Am, 140B3, 1403, 103Ry, 106RYy, €0Co, and *4C. Many of these ra-
dionuclides were used only in minute quantities and should not be considered as potential contaminants
of concern. Many nonradioactive chemicals and/or hazardous substances were also used in laboratory

research and development activities. These other elements or compounds included (but were not limited
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Chapter 2 Technical Area I Perspective

to) deuterium, lithium hydride, beryllium, metallic mercury, iodine, tributyl phosphate, organic solvents
(e.g., ethyl ether, toluene, methyl isobutyl ketone, carbon tetrachloride and trichloroethylene), asbestos,
copper, lead, inorganic acids (e.g., nitric, hydrochloric, sulfuric, perchloric, hydrofluoric, and orthophos-
phoric acids), and high explosives {e.g., trinitrotoluene, nitroceliuiose, RDX, HMX and Baratol). it is not
critical to have a precise knowledge of every chemical ever used at TA-1 because, during the sampling
and analysis phase of the Resource Conservation and Recovery Act (RCRA) facility investigation (RFI), a
particular analysis suite will include elements and compounds mentioned above, as well as numerous
compounds not referenced.

2.2.2 Hazardous and Radioactive Chemical Generation

Basic chemical operations occuming at TA-1 included chemical laboralory wetl chemisiry experimentation
and wet and dry chemistry processing, including puritication and recovery processes for uranium and
piutonium (Christensen and Maraman 1969, 0037). TA-1 also housed several physical operations, such
as casting, machining, powder metallurgy, and metallurgical and solid materials procedures for shaping
metals (radioactive as well as nonradioactive) and high explosives. These activities generated various
hazardous and radioactive wastes.

Additionally, standard heaith protection measures commonly practiced in the early years of the Laboratory
most likely produced further radioactive or hazardous waste. Routine protective procedures, such as
room air filtration for dust control of hazardous and radioactive particulate matter (including beryllium or
piutonium) and the use of lead for shielding radioactivity, generated what now are classified as mixed
wastes.

Several operations at Los Alamos yielded both radioactive and hazardous wastes. For example, at
Hanford, Washington, piutonium manufacturing procedures from 1944 through early 1945 were fairly
primitive and could produce only a very limited quantity of this element in an impure form. It was neces-
sary to purify this manmade element before definitive chemical or physical experiments could be con-
ducted (Christensen and Maraman 1969, 0037). Additionally, the small mass {(approximately 5 mg) of
those early 239Puy arrivals and the difficulty encountered in recovering small amounts of this element from
solution made plulonium a very scarce commodity, especially in the early years of the Manhattan Project.
The extreme scarcity of plutonium promoted recycling of the element to the greatest extent practicable.
Before another experiment could be initiated on a quantity of plutonium, the plutonium had to undergo
tedious recovery and purification processes. Recovery and purification became the standard end resuit of
all early experimentation and processing procedures (Christensen and Maraman 1969, 0037). Many of
these purification and recovery operations occurred on a very small scale and generated very little
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radioactive waste. These early experiments, recovery, and purification operations occurred at TA-1in D . ‘
Building (Figure 2.2-2) from February 1944 to August 1945 (Christensen and Maraman 1969, 0037). It
was anticipated that facilities at TA-1 would be unable to process larger quantities of uranium and pluto-

nium, so a new processing plant was constructed at DP site (TA-21, OU 11086) (Figure 1.6-1). In Septem-
ber of 1945, all plutonium-processing and recovery operations, with the exception of secondary recovery,
were relocated o DP site. Large quantities of weapon-grade plutonium were never processed at TA-1
{Hawkins 1883, 0663).

Experiments testing radioactive metals with the intent of finding an optimal initiator for a nuclear device

were also conducted at TA-1. Inthe early weapons, polonium, with a half-life of 138 days, proved to be

an ideal initiator, and numerous experiments were done on this metal. Once World War Il ended, Labora-

tory efforts focused on perfecling efficient fission bombs and investigating the efficacy of the super or

fusion bomb. At this time, experimental work on tritium (an isotope of hydrogen) was accelerated at TA-1
~th the intent of using it in a fusion bomb (Rhodes 1986, 0664).

2.2.3 Early Los Alamos National Laboratory Waste Management Procedures

The waste management practices during the early years of the Los Alamos National Laboratory (LANL or

the Laboratory) were in accordance with standard practices of the time. The Laboratory attempted to
keep radioactively contaminated wastes separated from sanitary liquid wastes by dedicating separate
disposal lines for the collection of industrial liduid wastes. An industrial waste line led from TA-1 to Acid
Canyon, a small branch of Pueblo Canyon (the first canyon to the north of TA-1}. The industrial waste
discharge info Acid Canyon was untreated until 1951 when the TA-45 (OU 1079) treatment plant was built
{Figure 2.2-3) (Ferenbaugh et al. 1982, 0662).

TA-1 sanitary waste was collected by three sanitary systems (Foldout Map C). All these sanitary lines
discharged at points located outside of the TA-1 operable unit (OU) and collectively served the western,
northern, and eastern sectors of TA-1. Sanitary waste coliected from the western sector was discharged
into Acid Canyon and the upper reaches of Pueblo Canyon (SWMU 0-003g, OU 1071). The northern
sanitary waste line system discharged liquid sanitary waste into Acid Canyon at a release point (SWMU
0-003f, OU 1071) near the industrial waste line outfall. The eastern sanitary waste line system conveyed
waste to a septic tank leach field (SWMU 0-003b, OU 1071} located to the east of TA-1. Additionally,
individual sanitary waste (septic) tanks served several of the outlying TA-1 buildings {Foldout Map A)
(International Technology Corporation 1890, 08-0003).

Nonradioactive solid waste was burned in two incinerators located near TA-1's G and Q Buildings
{Foldout Map B) (International Technology Corporation 1890, 09-0003). At least one incinerator located
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Chapter 2 . Technical Area I Perspective

outside the TA-1 OU was used for combustion of TA-1 nonradioactive solid wastes. Noncombustible,
nonradioactive solid wastes were transported and removed to a landfill located outside of TA-1, near the
the present-day Los Alamos Airport (SWMU 73-001a, OU 1071). There is no record of any radioactive
solid waste landfill on the mesa top within the perimeter of TA-1. During the decommissioning and demo-
lition phases of TA-1, some building debris was discarded over the mesa rim onto the Los Alamos Can-
yon hillsides in at least two locations: Bailey's Canyon, a small drainage of Los Alamos Canyon, and the
hillside located directly east of the present-day Los Alamos Inn. Bailey's Canyon is the only surface dis-
posal site currently identified as containing debris that might possibly be contaminated with low levels of
radioactivity. The hillside surface disposal site located in the central portion of TA-1 below Cooling Tower
80 (Foidout ~Map A} and the hillside surface disposal site located west of Bailey’s Canyon are candidates
for no further action (NFA) (see Section 2.5). A fifth surface disposal site, the Can Dump Site, may un-
dergo a voluntary corrective action (VCA) early in this RFL.

2.2.4 Decommissioning and Decontamination of TA-1

2.2.4.1 Eastern Sector of TA-1

TA-1 operations were gradually relocated to new technical areas. Phased decommissicning and decon-
tamination activities began at TA-1 in 1953 and continued through 1976 (Ahlquist et al. 1977, 0016). The
eastern portion of TA-1 was the first sector to be phased out. Structures that were razed during the
1953~1959 demolition and decontamination effort included D, D-2, E, G, Gamma, H, M, ML, O, P, Q, R,
S, T.U,V, W, Z and A Buildings and Boiler House No. 2. Structures with residual radioactive contamina-
tion were removed to Material Disposal Area (MDA) C located outside TA-1 at TA-50 (OU 1147). In some
cases, combustible portions of buildings were burned at TA-54 (OU 1148), Area G (DOE 1987, 0264).

A September 15, 1959, memorandum from Buckland (1959, 09-0001) stated that the removal of the in-
dustrial waste line and contaminated concrete pads on which buildings had rested had begun. This work
occurred from January 14 to September 9, 1959. All sections of the industrial waste line from the eastern
sector were excavated and removed to an unspecified disposal area outside TA-1,

2.2.4.2 Western Sector of TA-1

Decommissioning and decontamination of the western portion of TA-1 was completed by December 1,
1965 (Ahlquist et al. 1977, 0016). All building superstructures were demolished and removed. Contami-
nated cement flooring was excavated, but uncontaminated slabs and building foundations were monitored
and left in place. Uncontaminated foundations were principally those of shops, warehouses, and the
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foundry and sheet metal shop located at the far western end of TA-1. Uranium-contaminated cement
building debris with activity in excess of 2500 counts/min was transported to an unspecified disposal area
outside of TA-1. Cement debris reading 2500 counts/min or less was removed to Bailey’s Canyon. Ac-
cording to a February 16, 1973, memorandum from Buckland (1973,09-0008), hundreds of truckloads of
debris were deposited into this canyon and then covered with soil. Most of the concrete was uncontami-
nated or exhibited activity well below 2500 counts/min (all activity attributed to normal and/or enriched
uranium contamination) (Buckland 1973, 09-0008).

Sections of thé‘industrial waste line in the western portion of TA-1 were rémoved in 1964 and 1965. This
included all sections extending north from TA-1 to the Acid Canyon outfall located at TA-45 (OU 1079).
Surveys of radioactivity in pipes (before removal) indicated levels ranging from 2000—15 000 counts/min
for alpha and 0.2 mR/hr for beta/gamma (Meyer 1965, 09-0009). By September 28, 1965, removal of the
industrial waste line was reported to be complete, including the abandoned line thai ran under the cen-
crete slab south of C Building (Foldout Map B) (Bucklahd 1973, 09-0008). Figure 2.2-4 depicts TA-1 as it
looked at the end of the decommissioning and decontamination effort.

2.2.4.3 Additional Decontamination of TA-1, 1974-1976

In 1974-1976, areas near the former iocation of the industrial waste line became the focus of exploratory
effonts to find possible areas of radiological soil contamination. The principal area of focus was the vicin-
ity of D Building, TA-1's plutonium chemistry and metallurgical building (Foldout Map C). This sector,
located in the eastern portion of TA-1, was found to contain a wide expanse of residual radioactive con-
tamination. Contaminated soil and rock in these areas were removed to depths of up to 15 ft. Total vol-
ume of material removed in the immediate area of D Building was approximately 6150 yd3 (Ahiquist et al.
1977, 0016). To level the ground after excavation, clean fill was brought in from construction activities at
TA-53 and TA-55.

A second location contaminated by the former industrial waste line was the vicinity of H Building.
Records indicate that fluids from the industrial waste line had overfiowed and surfaced there (Kingsley
1946, 09-0005). This incident prompted the 1974-1976 exploratory sampling of this area. Gross alpha
activity (primarily Pu) reached levels as high as 200 pCi/g in sediment samples. Increasing levels of con-
tamination were detected through several phases of excavation and removal, each leading closer to the
location of the former industrial waste line north of H Building. Two sections of highly contaminated, con-
crete-encased pipe that had served as lateral connections to the industrial waste line were located and
removed (Ahlquist et al. 1877, 0016).

May 1992 2-6 RFI Work Plan for OU 1078




"p261L Ul SBUIP|ING [|8 JO BUIUCISSILLIODAP JAYE L-¥1 'b-Z'Z BinDId

Ty

o uu| sowely so7

v d




Chapter 2 Technical Area 1 Perspective

Because of contamination detected at D and H Buildings, a second excavation was conducted around the
industrial waste line in 1874-1976. Subsequently, a trench running from D Building to Trinity Drive (just
north of Sigma Building) was excavated and decontaminated. Gross alpha activity (as high as 120 pCi/g)
was detected in soil in some sections of the trench. Three contaminated manholes, or portions of these
manholes, were aiso removed. An approximate total of 1441 yd3 of contaminated soil was removed from
the industrial waste line trench during this portion of the 19741976 decontamination operation (Ahlquist
et al. 1877, 00186).

Additional investigation of the western portion of TA-1 was undertaken during the 18741976 survey.
Explorations took place near the location of J-2 Building, which had been used for radiochemistry re-
search on mixed fission products associated with weapons debris. A section of the J-2 Building inctstrial
waste line was located and a 121-ft section of contaminated pipe was removed. Additionally, an area of
surface contamination attributed to 137Cs was found at the approximate location of a known leak that had
occurred .in the industrial waste line running from J-2 Building toward Trinity Drive. All surrounding con-
taminated soil was removed. A total of approximately 5765 yd® of contaminated material was removed
from the excavation area near the J-2 Building (Ahiquist et al. 1977, 0016).

2.3 Description of Current Conditions

Since decommissioning and decontamination activities ended in 1976 with property transfer to the county
and private parties, construction in the TA-1 area of the Los Alamos townsite has been constant. Resi-
dential buildings have clustered at the western portion of the area, while commercial and municipal build-
ings have filled the areas along both sides of Trinity Drive (Figure 2.3-1). All residential buildings are mul-
tiple-unit dwellings consisting of privately owned condominiums or rented townhouses. Landscaping has
been completed around residential units, and sidewalks, parking areas, and roads were constructed to
access residential areas. In general, commercial properties have more paving (for parking) and less land-
scaping than residential buildings. The town of Los Alamos has stocked Ashley Pond with fish and ducks
and developed the area surrounding the pond into a public park with lawns, picnic tables, and ant works.
The Los Alamos Community Center {formerly the Laboratory Communications Center), located east of
Ashley Pond, is the only building remaining from TA-1. All other TA-1 buildings have been demolished or
dismantled and removed, as described above (Section 2.2.4).

In 1989, after most of the current development of the TA-1 site had taken place, the New Mexico Environ-
mental Improvement Division, currently named the New Mexico Environment Department (NMED), issued
a RCRA operating permit to the Department of Energy (DOE) and UC allowing LANL's operation as a
hazardous waste treatment, transfer, storage, and disposal facility. In 1980, the US Environmental
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Protection Agency (EPA) issued a Hazardous & Solid Waste Amendments module to this permit with the
stipulation that corrective action investigations be taken at any Laboratory SWMUs (including those not
within DOE property boundaries) suspected of containing areas of contamination “regardless of the time
at which the waste was placed in such unit.” The EPA further identified and prioritized certain Laboratory
SWMUs to be investigated first, TA-1 SWMUs designated for priority investigation were identified by their
proximity to former Laboratory buildings in which the storage or handling of radioactive or hazardous ma-
terials was known or suspected to have occurred or by their proximity to industrial or sanitary waste lines
that may have carried radioactive and chemical waste. The TA-1 SWMUs are only suspected of still re-
taining residual contamination. Al SWMUs discussed in the CU 1078 work plan are associated with
former TA-1 structures or conveyances and have no relationship to current townsite structures.

Many areas where TA-1 SWMUs are located were sampled for radioactivity during the decommissioning
and decontamination activities of the mid-1870s. Although the sampled areas were considered clean at
the time, no sampling was done to determine if hazardous nonradioactive chemical constituents were
present in remaining soil. The OU 1078 work plan addresses existing information for TA-1 SWMUs and
presents methodology for obtaining additional data required to make a baseline risk assessment and
determine it any corrective measures are needed to remediate any SWMUs that may pose unacceptable
risk.

2.4 Potential Corrective Measures

As early as possible in the RCRA corrective action process, it is important to identify measures that the
Laboratory might be required to take toward remediation of a SWMU (or SWMU aggregate) should the
RFl indicate an unacceptable risk 1o the public. By early identification of potential corrective measures,
the RFi can be tailored to collect only that data needed to make decisions on a comrective response
should one be needed. If a SWMU is a health risk, it is advantageous to consider potential correclive
measures for that SWMLJ as early in the RF| as possible. Section 2.4.1 establishes the preliminary guide-
lines for both residual hazardous chemicals and radioactivity in soil that will be one basis for making deci-
sions on potential correclive measures. Section 2.4.2 focuses on potential response actions for TA-1
SWMUs, and Section 2.5 identifies those TA-1 SWMUs that have been nominated for NFA,

2.4.1 Guidelines for Determining Resldual Radiological and Chemical Constituents In TA-1 Media

The Environmental Restoration (ER) Program is currently developing soil cleanup guidelines that will be
presented in future versions ot the Installation Work Plan (IWP). Guidelines for residual radioactivity and
hazardous constituents remaining in soil at TA-1 SWMUs will be proposed to achieve a risk-based
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cleanup and follow the principle of as low as reasonably achievable. This principle is defined by the DOE
as reduction of residual radioactivity to lowest levels given existing technical and economic constraints
(DOE 1987, 0264). To determine corrective measures, the LANL ER Program office is developing deci-
sion analysis methodology.

Upper-limit soil radioactivity concentration guides (20-pCi/g gross alpha or gross beta) are used in the
development of the sampling plans used in this RFI. The 20-pCi/g guideline is based on the gross alpha
and beta detection limits for field laboratory instruments. At this time, it is not meant 1o be a health-based
guideline, but only serves as an aid to sampling and submittal of samples for laboratory analyses. Soil
that contains contaminants with activities that exceed the 20-pCi/g gross alpha or beta guideline will be
removed for disposal. Final cleanup guidelines will be developed and applied as recommended by the
EPA, the NMED, and DOE. *

‘In accordance with the Comprehensive Environmental Assessment and Response Program, applicable or
relevant and appropriate requirements (ARARs) will be identified in the IWP. ARARs, promulgated under
environmental and public health laws, address nonradioactive hazardous chemical constituents that may
be present in TA-1 SWMUs. The chemical-specific ARARs will be identified as early as possible in this
site investigation in order to become a planning tool that may be useful in identifying remedial alterna-
tives.

Until more information is available about type and concentration of contaminants at the SWMUs being
investigated, identification of potential ARARs is premature. Full tabulation of potential location-, contami-
nant-, and action-specific requirements will be provided in future technical reports as adequate SWMU
information is obtained through the RF| process.

Guidelines for action levels of hazardous chemical constituents in soil are needed to identify sampling
locations and referrals for NFA, as well as cleanup priorities and corrective measures. If these action
levels are exceeded, a corrective measures study may be initiated according to proposed RCRA Subpart
S rules (EPA 1990, 0432). However, action levels are site specific and it is possible that they may be
exceeded at certain SWMUs if site-specitic risk calculations indicate acceptable risk. Action levels for
many of the possible chemical contaminants that may be in TA-1 SWMUs are derived by the EPA and
contained in the Subpart S rules, but action levels may also be calculated through methodologies other
than EPA regulations.

Final action and cleanup levels or guidelines for radioactive constituents that may be in the soil of TA-1
SWMUs will be recommended by the DOE, the EPA, and the NMED.
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2.4.2 identification of Potential Corrective Measures

Section 3.5.2.3 of the IWP (LANL 1891, 0553) details the Laboratory's RF| approach. Field investigations
generate data that will be used to determine whether a Corrective Measures Study (CMS) is necessary
and support the performance of a CMS or the design and implementation of a corrective measure. The
staged, iterative, investigative approach being employed for the RFI at TA-1 (as detailed in Section 1.8)
encourages identification of key data needs as early as possible and at each stage in the process to en-
sure that data collection is always directed toward providing information relevant 1o selection of a remedial
action. The NFA alternative is a viable corrective option at the three decision points in the RF! process.
This section provides a preliminary development and screening of potential technologies and alternatives
for TA-1 SWMUs, although detailed screening analysis cannot be performed until additiona! data are col-
lected. Potential remedial alternatives for corrective action will be re-evaluated following site risk assess-
ment or site characterization sampling.

The following general corrective action alternatives are believed technically feasibie and appropriate for
use at TA-1 SWMUs,

* NFA

s+ institutional controls (monitoring, restricted access, deed restriction, or notification)

* cap-in-place

+ stabilization-in-place (with containment such as capping)

» removal and treatment

« removal and disposal (at RCRA mixed waste or radioactive waste landfill or treatment
as needed)

This section focuses on the most likely corrective measures for TA-1 SWMU aggregates. As additional
data are collected during the RFI, applicable remedial action technologies will be re-evaluated for each
SWMU aggregate. In the future, TA-1 mesa tops may be used for residences and the hillsides for recre-
ation. These two future-use scenarios preclude no-action measures, such as institutional controls or long-
term monitoring. For exampie, except under limited circumstances, a restricted access fence should not
be proposed if the area is designated for residential or recreational purposes in the future,
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2.4.2.1 No Further Action

The NFA aiternative may be applicable if archival data or field investigation results indicate any of the
following conditions at a SWMU.

+ the site is incorrectly classified as a SWMU

s no contaminants have ever been present

« past actions have been sufficient to remediate the area

+ laboratory analysis documents that Subpart S action levels are not exceeded on soil

s risk assessment demonstrates that the extent of contamination and the associated
exposure pathways result in acceptable risk using the risk assessment methodology
and action levels to be published in the IWP

The NFA altemative with no field investigation will apply to many TA-1 SWMUs that were previously de-
contaminated (Ahiquist et al. 1977, 0016) or were designated as SWMUs before available archival data
was examined. For example, if surface soil contamination is below action levels or poses no risk to hu-
man health and the environment, NFA may be the atternative selected for certain SWMUs. If risk asses =
ment for a SWMU indicates subsurface units pose either no risk or an acceptable risk, the NFA alternative
may apply to that SWMU. The SWMUs in TA-1 nominated for NFA and the rationale for nomination are
presented in Section 2.5. The decision analysis process used to make these NFA selections was pre-
sented in Section 1.8.

2.4.2.2 Institutional Controls

If field investigation results indicate that contaminants are present in concentrations above regulatory
action levels or that waste is left in place at a given site, institutional control measures (such as fencing or
restrictions) may be a viable alternative. However, because of the impermanence of these measures,
institutional controls are not a corrective measure favored by EPA. Institutional controls are not being
considered for any TA-1 SWMUs because, in the future, the areas will be used for residential and recre-
ational purposes, and institutional controls are not designed to actively protect the public.

2.4.2.3 Capping-in-Place

Capping-in-place entails placing a horizontal, low-permeability cover over an area of surficial or below-
ground contamination. Engineered caps are designed to reduce infiltration, biointrusion, radioactive or
organic chemical emissions, surface run-off, and erosion; to physically isolate contaminants from the
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above-ground environment; and to prevent direct contact by man or biota. The LANL ER capping pilot
study is discussed in greater detail in the IWP, Appendix P (LANL 1991, 0553).

The capping technology developed at the Laboratory (1991 IWP, Appendix P) provides a response action
potentially applicable to the TA-1 environment, particularly at SWMUs with previous shallow land burial
(e.g., buried waste lines) or at SWMUs where construction debris was used as fill on the mesa top and on
the hillsides.

Additional containment alternatives such as vertical barriers, bottom sealing, or surface management
technologies may be applicable at TA-1 SWMUs. However, additional site characterization data for indi-
vidual SWMUs and better definition of potential migration péthways are required to determine whether
these alternatives are appropriate and merit further consideration. The capping alternative is not favored
for TA-1 SWMUSs because the future residential and recreational land-use scenario precludes any solu-
tions except permanent cleanup solutions.

2424 Treatment-in-Place and Removal and Treatment Technologies

Numerous technologies involving treatrnent of soil or water, either jn situ or combined with removal, are
general response actions. Examples of in situ contaminated soil treatment technologies potentially appli-
cable to the TA-1 OU are immobilization, soil flushing, vapor extraction, vitrification, and biological treat-
ment. Based on available data, groundwater treatment technologies are not applicable or required at
TA-1 because there are no aquifers underlying the TA-1 mesa-top location at depths less than 1200 ft.

Insutficient SWMU data are available to determine which of these technologies are applicable at TA-1.
For example, treatment may be required at SWMUs where contamination prevails at depth. As appropri-
ate, treatment technologies will be evaluated during the CMS. Laboratory, bench-scale, and pilot-scale
tests will be used as needed to confirm feasibilities of treatment technologies.

2.4.25 Removal and Disposal

Removal actions are paired with either treatment and/or disposal. Removal and disposal with minimal
site characterization is applicable for SWMUs that are inactive small units, such as fragments of pipe,
contaminated soil, and construction or other types of debris. After examining existing data, it appears that
removal is a possible remedial alternative for the majority of TA-1 SWMUs that may require corrective
action. Because the future-use scenario involves human activity (residential and recreational), permanent

solutions, such as removal and disposal, are warranted. Although this corrective measure is not favored
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by EPA because it is not conducive to waste minimization, removal and disposal must be considered for
the majority of SWMUs requiring corrective action. At TA-1, major efforts have already been undertaken
to locate and remove all septic tanks, ali sections of the industrial waste lines, and contaminated soil. If
the public is to have unrestricted access to TA-1, residual, risk-causing, subsurface contaminants must '
not be easily exposed (e.g., by erosion) now or at any future time {as defined in a subsequent iteration of
the IWP).

2.4.3 Potential Corrective Measures for TA-1 SWMU Categories

The potential application to each TA-1 SWMU of the corrective measures discussed above is presented
in this section. The purposes of this preliminary identification are to support the investigation plan for the
RFI and to provide a general framework for the eventual design and implementation of the most appropri-
ate corrective measures should they prove necessary at any stage of the corrective action process.

Preliminary identification of potential corrective measures for TA-1 SWMU categories is based on present
conditions and existing environmental data at each SWMU. Because the available information for most
SWMUs is limited, identification was accomplished based on professional engineering judgement and
experience. The results are summarized below.

2.4.3.1 Sanitary (Septic) Waste Systems

The 23 sanitary waste system SWMUs in TA-1 occur in 11 of the 16 SWMU aggregates discussed in
Chapter 6. The sanitary waste system included 14 septic tanks and 9 sanitary waste drain lines. The
septic tanks have all been excavated and removed. Their classification as SWMUs is related only to their
former locations.

The NFA alternative (Section 2.5) is proposed as a viable option for several of these SWMUs (both septic
tanks and drain lines) because it is believed that these septic tanks and drain lines were incorrectly identi-
fied as SWMUs and afford no present-day risk. In some cases, additional preliminary data will be gath-
ered o support this contention. The cap-in-place corrective measure was eliminated for TA-1 sanitary
waste systern SWMUs because of the difficulty in constructing and maintaining a cap on steep slopes and
the impracticality of capping over potential line sources, such as drain lines. |

Should any residual contamination be found at a sanitary waste system SWMU, removal and disposal,

treatment-in-place, or a combination of the two alternatives would be applicable, depending on the level of
contaminant concentration.
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2.4.3.2 Industrial Waste Line V .

The industrial waste line formerly served TA-1 by carrying process waste and laboratory liquid waste.
Corrective measures taken so far include removal and disposal of all sections of the industrial waste line
and contaminated soil found in the vicinity of the industrial waste line. Excavated industrial waste line
trenches shouid be free of radioactive contamination, but previous decontamination efforts conducted no
analyses for hazardous chemicals. The NFA alternative is considered feasible because heavy metals
and organic compounds were most likely removed during excavation and removal of sections of the
waste line (see Appendix A). !n addition, natural biodegradation of many residual organic compounds

has taken place. The cap-in-place measure was eliminated for the industrial waste line SWMU because of
the difficulties in constructing and maintaining a cap on steep slopes and over long distances.

Should any residual contaminants exceeding action levels be found along the industrial waste line
SWMU, removal and disposal would be the most viable allernative. A preliminary decision has been
made to remove any radiologically contaminated soil exceeding a gross alpha or beta activity of 20 pCilg
from the industrial waste line trench during field sampling.

2.4.3.3 Landfill and Surface Disposal Sites

The Bailey's Canyon Landfill and four debris disposal areas are situated on the canyon hillsides. No
known hazardous or radioactive releases have occurred from these units; however, one of these hiliside
disposal areas (Bailey's Canyon) contains concrete potentially contaminated with low levels of uranium.
The NFA alternative is being considered for two of these surtace disposal sites (1-003b and 1-003¢) be-
cause preliminary field investigations have indicated the presence of very little or no debris at these loca-
tions.

Cap-in-place (where the slope is not 100 steep), removal and disposal, and institutional controis are the
three corrective measure alternatives that appear viable (at this time) for the Bailey’s Canyon Landfili and
the Surface Disposal Site Southeast of Los Alamos Inn. SWMU 1-003 (d) (Can Dump Site) may be small
enough that a VCA involving removal and disposal will be proposed for this SWMU early in the RFI.

24.3.4 Incinerators

TA-1 contained two solid waste incinerators that were decommissioned and removed in 1958 and 1959.
There were no known releases of hazardous or radioactive materials associated with these incinerators. . |

Based on current information, the NFA measure is appropriate for these two SWMUs. It is not iikely that
other measures will be viable because the incinerator locations are physically inaccessible.

May 1992 2-14 RF{ Work Plan for OU 1078



Chapter 2 Technical Area 1 Perspective

2.4.3.5 Bench-Scalelincinerator

A small bench-scale incinerator was located in TA-1-68 Building (TU-1 Building). Because this incinerator
was used to recover enriched uranium, it is likely that a radioactive release occurred at this SWMU. How-
ever, the building (TU-1) housing the incinerator and thousands of cubic yards of soil surrounding the
building have been removed and disposed. For this reason, the incinerator has been proposed for NFA.

2.4.3.6 Stormm Run-oft/Building Drain Lines and Outfalls

Twenty storm run-off and building drain lines were identified under SWMU Category 1-006. These drain
lines served many buildings in TA-1 and discharged to outfalls in Los Alamos Canyon or in the vicinity of
the buildings that they served. None of these drain lines and their associated discharge points are in
place and their location is no longer evident. The NFA alternative has been chosen for many of these
drain lines. Removal and disposal is the other favored alternative.

2.4.3.7 Suspected Subsurface Soil Contamination Beneath and Adjacent to Former Buildings
and Pipelines

There are 16 SWMUs designated as suspected subsurface soil contarnination units. These subsurface
soil contamination SWMUs were identified by locating the soil cleanup areas described in the Ahlquist
report. It is possible that residual hazardous and radioactive constituents remain in these areas, which
currently may lie beneath fill, paved roads, or buildings. For SWMUs situated under these physical barri-
ers, the cap-in-place alternative is viable and already in place; whereas for subsurface soil contamination
accessible from the surface, the removal and disposal alternative may be the most viable one.

2.5 SWMUs Proposed For NFA

Available information for all 68 SWMUs in TA-1 has been reviewed. Twenty-one of these SWMUs
(Foldout Map D, Table 2.5-1) are candidates for NFA for reasons stated below (see Section 1.8 for deci-
sion-making process used to nominate NFA SWMUs). However, until the EPA concurs that these
SWMUs need no further investigation, they will continue to be included as components of the SWMU
aggregates discussed in Chapters 6 and 7.

2.5.1 SWMU No. 1-001b—Septic Tank 135

Septic Tank 135 was designed to receive sanitary waste and was located at the far southwestern corner
of TA-1 at the edge of Los Alamos Canyon (Foldout Map D). The buildings served by this septic tank
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TABLE 2.5-1
SWMUs PROPOSED FOR NFA
SWMU No. Source Buildings or Entity

1-001b Septic Tank 135
1-001h Septic Tank 142
1-001j Septic Tank 149
1-0011 Septic Tank 269
1-001m Septic Tank 275
1-001p Sanitary waste line from Q to ML Buiidings
1-001q Sanitary waste line from P and PX Buildings
1-001r Sanitary waste line from E Building
1-001u Sanitary waste line from J-2 Building
1-001v Sanitary waste line from P Building to Manhole 195
1-001w Sanitary waste line from P and AP Building
1-003b Surface disposal site east of Bailey's Canyon
1-003c Surface disposal site west of Bailey's Canyon
1-004a incinerator 146
1-004b Incinerator 147
1-005 Bench-scale incinerator
1-006f Storm drain from northwest corner of Warehouse 4
1-006i Storm drain from R and S-1 Buildings
1-006j Storm drain from S Building
1-006q Storm drain from southeast of T Building
1-006s Storm drain from northwest of P Building

were M-1 and possibly the nonferrous metal foundry (FP Building). Septic Tank 135 was not considered
to be radioactively contaminated in 1964 when it was decommissioned (Buckland 1964,09-0002). M-1
Building was used for machining lithium and possibly 2381, Because both these materials are pyrophoric
in small-particle form (dust, chips, turnings), only a minimum amount of material would have been stored
in the building. The foundry was used to cast nonferrous metals, such as copper, tin, and zinc. Most
likely, metallurgical processes at the foundry would not be a source of radioactivity. Any hazardous or-
ganic chemicals commonly used in foundry operations would have evaporated, dissipated, or biode-
graded by this time.

During demoiition in 1965, M-1 and FP Buildings were determined to be radioactively uncontaminated.

After demolition, their cement building pads were left in place according to the standard procedure fol-

lowed by the Laboratory for uncontaminated buildings. M-1 Building was removed by the Bureau of In-
dian Affairs for subsequent off-site use.
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Septic Tank 135 was not put into operation until 1949. By that time, the Laboratory was more aware of
potential environmental hazards resulting from discharges into adjacent canyons.

Septic Tank 135 and its contents were sampled during the 1976 decontamination effort. Ahlquist found
no indication of radioactive contamination. Because there is no indication that wet chemistry experimen-
tation or processing occurred in the M-1 or FP Buildings (Ahlquist et al. 1977, 0016), it is doubtful that
acids and heavy-metal solutions were discharged into Septic Tank 135. Finally, had any organic chemi-
cal discharges from Septic Tank 135 occurred, they would have been small in volume and their residuals
would not be found on the hiliside 25-30 years after operations ceased at these two buildings. For these
reasons, it is highly likely that Septic Tank 135 is not a public health risk and should be a candidate for
NFA,

2.5.2 SWMU No. 1-001h—Septic Tank 142

‘Septic Tank 142 was also designed to receive sanitary waste and was located at the far eastern end of
TA-1 near what is currently the US West Communications Building. This area was occupied by the Zia
Company (a LANL contractor) complex of service buildings, including paint, carpenter, furniture, and sign
shops. No radioactive materials were used at these shops, which were all located outside the TA-1 secu-
rity fence. Building 118 served as a latrine for Zia shop personnel. A drain line ran from Building 118 to
Septic Tank 142 and subsequently into Los Alamos Canyon.

Septic Tank 142 was removed in 1976 (Ahlquist et al. 1977, 0016). At that time the tank and its sludge

were tested for radioactivity and none was detected. Because this septic tank was physically separated
from shops and warehouses and received only sanitary waste, it is doubtful that any radioactive or haz-
ardous contamination ever reported to this septic tank or to the hillside below it. Septic Tank 142 poses
no public health risk and is a candidate for NFA.

253 SWMU No. 1-001}—Septic Tank 149

Septic Tank 149 was located on the north side of and between U and W Buildings. Although reported as
a septic tank in the SWMU Report (LANL 1990, 0145), this steel cylindrical tank was clearly a storage
tank holding unknown fluids. A photograph of U and W Buildings clearly shows the above-ground tank
(Figure 2.5-1). This tank was eventually moved to TA-3, indicating the integrity of the tank. There is no
documented evidence of leaks or discharges from this tank while it was located at TA-1. For these rea-
sons, Septic Tank 149 is not a public health risk and is a candidate for NFA.
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2.5.4 SWMU No. 1-001—Septic Tank 269

Septic Tank 269 served S-1 Building from 1943 to 1954, providing for disposal of sanitary waste. S-1
Building, located outside the security fence at the far northeastern corner of TA-i, initially functioned as a
four-bay service garage and later as a storehouse. Documentation of radioactive materials in this building
does not exist; noris it likely that any radioactive materials were present. It is doubtful that hazardous
metals would be used in a garage nor is there documentation of any major liquid spills (including organic
compounds) having occurred there. Because S-1 Building functioned as a garage, inadvertent spills of
small quantities of petroleum products would have occurred. I is possible that small amounts of petro-
ieum products were flushed into Septic Tank 269, then discharged into Los Alamos Canyon. During the
37 years since the building’s removal (1954), physical and biological processes would have disseminated
or metabolized these petroleum products.

Septic Tank 269's location and discharge point currently are covered by fill and a paved parking lot. It is
not a health risk, and there is no potential for any discharge of contaminants from it. Septic Tank 269 is
nominated for NFA.

2,55 SWMU No. 1-001m—Septic Tank 275

Septic Tank 275 was designed to receive sanitary waste and was located outside the TA-1 security fence
at the rim of the mesa to the east of Septic Tank 142. This tank served Warehouse 13 and possibly
Warehouse 18 and discharged directly into Los Alamos Canyon. Septic Tank 275 was used only from
1944 to 1946; the last discharge from it occurred approximately 45 years ago. Warehouses 13 and 18
were located outside TA-1’s security fence and there is no record of any radioactive constituent storage or
use in these warehouses. It is unknown whether heavy metals or organic chemicals were discharged into
Septic Tank 275, but, because it was designated for sanitary waste, it is doubtful that hazardous chemi-
cals were discharged into this tank. Ahlquist did not find Septic Tank 275 in 1976 (Ahiquist et al. 1977,
0016) and stated that the area had been graded to an elevation lower than the elevation recorded for
Septic Tank 275. L is likely that Septic Tank 275 had been removed in a previous construction action.

In the 45 years since discharges from Septic Tank 275 ceased, it is doubtful that any quantities of organic
chemicals discharged from it could still be found on the hillside below. It is unlikely that radioactive mate-
rial would have been stored in unsecured warehouses located outside the confines of the security fence,
nor would metal-bearing solutions have been discharged from the buildings into the tanks. Septic Tank
275 presents a minimal health risk and is a candidate for NFA.
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2.56 SWMU No. 1-001g—Sanitary Waste Line From P and PX Buildings

P and PX Buildings date from the earliest days of the Manhattan Project. P Building was located outside
TA-1's security fence and housed personnel offices. No record of association with radioactive or hazard-
ous constituents exists for P Building. PX Building was the early Laboratory’s military post commercial
exchange—the grbcery and dry goods commissary for the post's personnel. Three sanitary waste lines
extended from the PX and connected into the main sanitary waste line. It is doubtful that hazardous or
radioactive constituents were used in the PX or discharged into the segment of the sanitary waste system
leading from the PX. SWMU No. 1-001q is a candidate for NFA.

2.5.7 SWMU No. 1-001r—Sanitary Waste Line From E Bullding

SWMU No. 1-001r served E Building, which was located adjacent to and southwest of Ashley Pond out-
side TA-1's security fence. E Building was completed in July 1944 and was used only as office space for
administrative staff and theoretical physicists (Ahiquist et al. 1977, 0016; Kennedy 1987, 09-0007). Itis
highly uniikely that radioactive or hazardous materials were ever used in E Building and that SWMU No.
1-001r carried any radioactive or hazardous constituents. For this reason, this sanitary waste line is not a
health risk and is a candidate for NFA.

2.5.8 SWMU No. 1-001u—Sanitary Waste Line From J-2 Building

SWMU No. 1-001u carried sanitary waste from J-2 Buikling at the west end of TA-1 to the western sani-
tary waste collection system (SWMU No. 1-001s). This line extended from the eastern part of J-2 Buikd-
ing. When J-2 Building was demolished in 1956, the sanitary waste line was tested and found free of
radioactive contamination. In 1976, Ahlquist's investigation located SWMU No. 1-001u (Ahiquist et al.
1977, 0016) and determined that it was not radioactively contaminated. Because it was uncontaminated,
the line was left in place. By the time J-2 Buikding was constructed (1949), the Laboratory had become
aware of the dangers involved in disposing of radioactive waste having even low levels of contamination.
For this reason, hazardous and radioactive waste were disposed of through the industrial waste line
rather than the sanitary waste line. This buried waste line is not a health risk and is a candidate for NFA.

2.59 SWMU No. 1-001v—Sanitary Waste Line From P Building to Manhole 195

SWMU No. 1-001v extended from P Building to Manhole 195 and served P Building, which housed the
early Laboratory's personnel offices. It is very unlikely that radioactive and hazardous chemicals were
handled or processed in P Buikding. There is no reason to believe that radioactive or hazardous materials
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would have been discharged into this sanitary waste line. Therefore, SWMU No. 1-001v is not a health
risk and ié a candidate for NFA.

2.5.10 SWMU No. 1-001w—Sanitary Waste Line From P and AP Bulidings

SWMU No. 1-001w served P Building and AP Building. Both buildings were located outside TA-1's secu-
rity fence and were solely used as person:::: and administration buildings. it is doubtful that hazardous
chemicals and radioactive materials were used in these buildings. It is unlikely that any discharges of a
hazardous nature would have been released into this section of the sanitary waste line, minimizing the
health risk from this sanitary waste line. This sanitary waste line is a candidate for NFA.

2.5.11 SWMU No. 1-003b—Surtace Disposal Site East of Bailey’s Canyon

There is no record that any radioactive debris was ever discarded on this hiliside. An on-foot examination
of the site found fragments of iron pipe, small pieces of concrete, and the partial chassis of an old vehicle.
It is doubtful that any of these items would have contained radioactive or hazardous chemical constitu-
ents. There are no substantial reasons to designate this area as a SWMU and it is a candidate for NFA.

2.5.12 SWMU No. 1-003c—Surface Disposal Site West of Balley’s Canyon

The surface disposal site located south of the outfall for Septic Tank 140 and northwest of the outfall for
Septic Tank 135 has been designated as a SWMU. There is no record of any disposal of radioactive
debris in this area; there is no reason this area should be designated as a SWMU. Weston (DOE 1988,
09-0006) did not observe any debris in this area during a 1988 site visit. An EM-8 on-site inspection of
this area also found no debris. This SWMU is a candidate for NFA.

~ 2.5.13 SWMU No. 1-004a—Incinerator 146

Incinerator 146 was one of two incinerators located within TA-1 and used for combustion of nonradioac-
tive trash generated at TA-1. It was built in 1947 and located between G and H Buildings. Incinerator
146 was used for 10 years and then removed (LANL 1990, 0145). This small incinerator (3.5 x 3.0 x
2.5 ft.) was gas fired and was housed in a 6-foot-high sheet metal structure.

There is no indication that radioactive waste material was burned in Incinerator 146. Because Incinerator
146 was gas fired, any organic material would most likely have been subject to complete combustion.
During the 34 years since Incinerator 146 was used, any organic material emitted during incomplete
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" combustion would have been destroyed by biological processes or disseminated by anthropogenic and
physical processes. Most heavy-metal residues wouid have been reduced to ash, which was undoubit-
edly disposed of outside the TA-1 area (no waste disposal areas exist within the TA-1 OU). Only massive
amounts of heavy-metal emissions could have manifested themselves as hot spots around the incinera-
tor. It is extremely unlikely that hot spots could have been produced by an incinerator as small as Incin-
erator 146. Residuals from Incinerator 146 are not a health risk; this SWMU is a candidate for NFA.

2.5.14 SWMU No. 1-004b—Incinerator 147

Incinerator 147 is the second of two identical incinerators located within TA-1 and used for combustion of
nonradioactive material generated at TA-1. Incinerator 147 was located on the north side of TA-1's

U Building. This incinerator was removed at the same time as Incinerator 146. This location is currently
beneath the paved area near the front of the Los Alamos Inn. Incinerator 147 has exactly the same func-
tion and history as previouély described for incinerator 146.

Incinerator 146 and Incinerator 147 were inspected in 1957 (Buckland 1957, 09-0004 ) and both were
found to be “free of any radioactive contamination that is dangerous to health.” It is 34 years since the
incinerators ceased operation and unlikely that any residual contamination remains in either area. There
is no pathway for dissemination of any possible hazardous constituents to potential human receptors.
Incinerator 147 is not a health risk and is a candidate for NFA.

2.5.15 SWMU No. 1-005—Bench-Scale Incinerator

A bench-scale incinerator was located in the TU-1 Building at the western end of TA-1. The TU-1 Build-
ing was built in 1948 to store enriched uranium and to house a small incinerator used for recovery of
uranium (presumably 2350) from combustible materials, such as rags and papers (LANL 1990, 0145). ‘
Ash produced by combustion was treated by a uranium recovery process and the barren ash residues
were disposed. In 1964 the TU-1 Building was dismantled and removed to a conlaminated disposal area
{Area G) and burned (Ahiquist et al. 1977, 0016). No mention of the disposition of the incinerator was
made. However, it is likely that this small incinerator was buried in an MDA, such as Area C at TA-50
(OU 1147) or moved to another laboratory location. The fact that this incinerator was used for uranium
recovery is not reason enough to consider it a SWMU. The purpose of the incinerator was not to create
waste but rather to recover precious amounts of enriched uranium. Only small quantities of uranium
wouid have been involved. In Ahiquist's (1977, 0016) 1974-1976 cleanup effort, 3682 yd3 of soil were
removed from the location of the former TU-1 Building and transported to Area G at TA-54 (OU 1148).
The area surrounding the TU and TU-1 Buildings has been designated SWMU No. 1-007h, which is
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included in the J-2/TU Area SWMU Aggregate and will be investigated as such. This incinerator should . ‘
not be regarded as a separate SWMU and is a candidate for NFA.

2.5.16 SWMU No. 1-006f—Storm Drain From Northwest Corner of Warehouse 4

SWMU No. 1-006f consists of the storm drain that served the northwest corner of Warehouse 4 in the
western sector of TA-1 and discharged just southwest of the TU-1 Building. Warehouse 4 was used only
for storage and there is no indication that any radioactive or hazardous constituents were stored there.
Therefore, it is unilikely that the SWMU No. 1-006f storm drain would have carried any chemical or radio-
active constituents. Its discharge point was near TU-1 Building where radioactive soil contamination re-
sulted from operations in the TU or TU-1 Buildings. The area around the TU-1 Building was excavated
(see Section 2.5.15). Because it is doubtful that discharges from this storm drain would have been con-
taminated and the area into which this storm drain discharged (TU-1 Building vicinity) has been exca-
vated, refilled, and is already a designated SWMU; there is no reason for the storm drain itseff to be re-
tained as a SWMU. This SWMU is a candidate for NFA.

2.517 SWMU No. 1-006—TA-1-50 and TA-1-54 Storm Drains

The SWMU No. 1-006i storm drain served the northeastern side of R Building and the southwestern side .
of S-1 Building, neither of which had any record of radioactive constituent use (Ahiquist et al. 1977, 0016).
The R Building contained assorted shops and the S-1 Building housed a four-bay garage for vehicle

maintenance.

SWMU No. 1-006i's point of discharge lies under several feet of soil and other fill material and is located
at very nearly the same location as Sepfic Tank 269's point of discharge. The area of discharge from this
storm drain is being investigated as part of the Surface Disposal Site Southeast of Los Alamos Inn,
SWMU Aggregate H. SWMU No. 1-006i storm drain is a candidate for NFA .

2.5.18 SWMU No. 1-006j—TA-1-53 Storm Drain and Outfall

SWMU No. 1-006j is comprised of two storm drains that served TA-1's S Building (TA-1-53). One fol-
lowed the north side of the building; the other followed the south side of the building. Both storm drains
discharged into the drainage east of Los Alamos Inn. S Building functioned as a general stock ware-
house. Radioactive or hazardous constituents are not documented as having been handled there.
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Because oil drums were stored along the south side of the building, the most likely contaminant source
from S Building would have been run-off of any oil spilled or washed from the surface of the oil drums.

S Building was removed 32 years ago and it is highly unlikely that any traces of contaminants from

S Building could still be found. Residual contaminants are unlikely because of the tremendous amounts
of fill brought into the drainage below this outfall as well as physical forces, including evaporation, photoly-
sis, movement by water, and biological degradation, that would have minimized any organic chemicals
discharged long ago. NFA should be taken for SWMU No. 1-008j.

2.5.19 SWMU No. 1-006q—TA-1-64 Storm Draln and OQutfall

The SWMU No. 1-006q storm drain served the area southeast of T Building (TA-1-64), continued north-
east, and discharged into TA-1's main east/west thoroughfare (currently Trinity Drive). T Building, which
housed the Theoretical Division, was one of the first structures built at Los Alamos during the Manhattan
Project. There was no known hazardous or radioactive constituent storage in T Building nor is it likely
that any would have been stored in Theoretical Division Offices.

Storm drainage from this building, therefore, would not be expected to have carried any contaminants.
There is no pathway for a potential contaminant to cause a heatlth risk. SWMU No.1-006q is a candidate
for NFA,

2.5.20 SWMU No. 1-006s—TA-1-46 Storm Drain and Qutfall

The SWMU No. 1-006s open storm drain served the northwest side of P Building (TA-1-46), which was
located southwest of Ashley Pond outside TA-1's security fence. P Building was used for personnel and
general office space. SWMU No. 1-006s discharged along TA-1's main east/west thoroughfare (currently
Trinity Drive).

SWMU No. 1-006s is being nominated for NFA for the same reasons as SWMU No. 1-006q (see Section
2.5.19). Its origination, P Building, has no record of storage for radioactive or hazardous constituents and
the storm drain discharged into TA-1's main east/west thoroughfare (currently Trinity Drive). It is doubtiul
that SWMU No. 1-006s poses any health risk and is a candidate for NFA.

2.5.21 1-001p—Sanitary Waste Line

SWMU 1-001p was mistakenly identified as a sanitary waste line in the International Technology Corpora-
tion SWMU Description Report (International Technology Corporation 1991, 09-0003). An engineering
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drawing correctly identities the conveyance between the Q and ML buildings as a steam tunnel. The .
steam tunnel (LASL 1947, 09-0010) originated at Boiler House No. 2. For this reason, SWMU 1-001p is

recommended for NFA.
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Chapter 3 Environmental Setting

3.0 ENVIRONMENTAL SETTING

Chapter 3 describes the Technical Area 1 (TA-1) environment as it exists today. It characterizes the envi-
ronmental setting of TA-1 and identifies available information that may be used to assess the presence,
pathways, mobility, and importance of various potential contaminants in the TA-1 environment. The Re-
source Conservation and Recovery Act (RCRA) facility investigation (RFI) sampling plans presented in
Chapter 7 are based, in part, on the understanding developed here. Additional information on the Los
Alamos National Laboratory’s (LANL’s or the Laboratory’s) environmental setting is available in the instal-
lation work plan (IWP) (LANL 1991, 0553).

Chapter 3 has two sections. The first section contains descriptive information about the climate, soil,
geology, and hydrology at TA-1. The second section presents data on surface and ground water quality,
air quality, external penetrating radiation, and soil chemical and radiological constituents collected near
the TA-1 environment. These data may indicate the possibility that contaminants may have migrated
outside of Operable Unit {OU) 1078.

3.1  Environmental Setting of TA-1

The environmental setting of the Laboratory is described in Chapter 2 of the IWP (LANL 1991, 0553).
The following discussions of the environmental setting of TA-1 focus only on the detailed situation affect-
ing viable migration pathways at this OU. In this chapter, reference is made to information given in the
IWP with additional detail provided, as appropriate. V

3.1.1 Geographic Setting

The geographic setting of the Laboratory is described in Section 2.1 of the IWP. The elevation of QU
1078 is approximately 7300 ft. OU 1078 is located on the western portion of the Pajarito Plateau, ap-
proximately one-third of the distance between the Jemez Mountains to the west and White Rock Canyon
to the east (Figure 3.1-1). The bedrock formation underlying the entire OU is composed of an 800-ft vol-
canic ash deposit (Bandelier Tuff). The regional aquifer lies approximately 1250 ft below the surface of
the mesa.

OU 1078 is sited on the northern edge of Los Alamos Canyon (Figure 1.6-1) and comprises private, Los
Alamos County, and Department of Energy (DOE) lands. It is defined as the area between approximately
1774714-1776511 northing and 482075-485731 easting (New Mexico state plane coordinate system).
TA-1 has both mesa-top and canyon wall areas. The mesa-top portion of TA-1 is situated outside the
Laboratory's boundary; the walls and floor of Los Alarmos Canyon lie within the Laboratory's boundary. A
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Figure 3.1-1. Location of TA-1 on the Pajarito Plateau.
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portion of the Los Alamos townsite’s eastern sector, located to the north and south sides of Trinity Drive,
currently encompasses a major portion of the approximately 50-acre mesa-top area formerly occupied by
TA-1. Thirty hillside acres along the north wall of Los Alamos Canyon compose the remainder of the OU
1078 (Figure 3.1-2).

3.1.2 Climate

Los Alamos County has a semiarid, temperate mountain climate. The climate of the county, including
frequency analyses of extreme precipitation events, is discussed in detail in Bowen (1990, 0033) and
summarized in Section 2.5.3 of the (WP,

Wind speed and direclion are measured at five stations around the Laboratory. The East Gate monitoring
station is 2.0 mi. east of TA-1. Wind speeds in 1988 were less than 5.5 mph 38% of the time and greater
than 11 mph 21% of the time. Strong winds occur predominantly in the spring. The prevalent wind direc-
tion is from the south-southwest implying that deposition patterns for wind-borne contaminants would be
more prominent to the north-northeast of OU 1078.

Los Alamos precipitation is typical of a semiarid climate. It receives a normal annual precipitation, includ-
ing rainfall and water-equivalent snowfall, of 18 in. As is characteristic for semiarid climatic regions, ac-
tual precipitation from year to year varies considerably. Annual precipitation extremes range from 6.80 to
30.34 in. over a 69-year period (Bowen 1990, 0033). Forty percent of annual precipitation occurs as brief,
intense thunderstorms during July and August. Significant run-off of surface water often occurs during
summer storm events. Snowifall averages 51 in. annually (ESG 1989, 0308). The prevalence of short,
intense precipitation events at the OU 1078 could cause surface erosion and run-off transport of soil,
which may affect any existing surficial contaminants.

3.1.3 Soils

Mesa-Top Soils. Seclion 2.6.2.3 of the IWP discusses the soils of the Pajarito Plateau. Soils in the vicin-
ity of TA-1 are loamy, mixed, frigid Lithic Ustorthent (Pogna series) (Nyhan et al. 1978, 0161). In general,
the Pogna series consists of shallow well-drained soils that formed in material weathered from tuff on
gently to strongly sloping mesa tops. Typically, these soils are a light brownish gray, fine, sandy loam

over tuff bedrock. The available water capacity of these moderately permeable soils is low, and the effec- '
tive rooting depth is relatively shaliow (8-20 in.). Run-off and water erosion are moderate.

During the 1970s decommissioning and decontamination of TA-1 (Section 2.2.4), large amounts of con-
taminated soil (19 650 yd3) were removed to material disposal areas (MDAs) outside of TA-1. Clean soil
from TA-53 and TA-55 (under construction during 1974-1976) was used to fill the excavated areas. Soils
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from TA-53 were identified by Nyhan et al. (1978, 0161) as consisting of tuff rock outcrop (65%), very
shallow undeveloped soil (5%), Hackroy sandy loam (5%), and narrow escarpments (25%). Soils from
TA-55 were identified as belonging to the Carjo series. These soils are described as a grayish brown
loam or a very fine sandy loam at surface depths. At greater depths (4~16 in.), the soils from TA-55 con-
sist of a brown and/or reddish brown clay loam.

A majority of the natural surface soil of the TA-1 mesa top has been altered by anthropogenic activities.
Excavation and fill, paved roads, parking lots, parks, landscaped yards, and buildings have considerably
changed the natural soil landscape.

Canyon Walls and Canyon Floor Soils. The slopes between the mesa tops and canyon floors are gen-
erally steep rock outcrops, consisting of approximately 90% exposed bedrock and patches of shallow,
early development soils. South-facing canyon walls (also referred to as hillsides in this document) below
TA-1 are very steep and have relatively little soil or vegetation (Nyhan et al. 1978, 0161).

A portion of the lower-elevation, south-facing wall of Los Alamos Canyon is mapped as unnamed soils of
the Typic Ustorthents-Rock Outcrop Complex, formed on colluvial material mantling the lower slope. The
Typic Ustorthents are deep, well-drained soils. The surface layers of the Typic Ustorthents are generally
a pale brown stony or gravelly sandy loam approximately 2 in. thick. The substratum may be as deep as
59 in. and generally consists of a very pale brown, or light gray, gravelly, loamy sand or sand (Nyhan et
al. 1978, 0161).

Colluvial material occasionally mantles the lower slope of the mesa. Occasionally a gradient break in the
slope occurs at the contact of stratographic units within the tuff, creating local soil-covered benches.
Benches will be important sampling areas for the OU 1078 RFI.

3.1.4 Surface Water Hydrology

The floor of Los Alamos Canyon, located directly south of the OU 1078 area and outside its boundaries,
has an ephemeral stream for most of the year. The stream is dependent on annual precipitation and
releases from the upstream Los Alamos Reservoir.

Run-off and infiltration are the significant aspects of surface Water hydrology at TA-1. Run-off may cause
potential TA-1 contaminants to move into surface waters, become concentrated in drainages, and deposit
downstream. it is expected that, during the 27 years since the last technical building was demolished at
TA-1, significant removal of contaminants from TA-1 by surface water run-off has occurred. Surface wa-
ter infiltration may cause potential TA-1 contaminants o be transporied into subsurface soils, the vadose
zone, and alluvial aquifers located on the floor of Los Alamos Canyon. Surface hydrology aspects of
immediate relevance include
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» areas and paths of surface water run-off, sediment transport rates, and sediment :
deposition areas; ,

* soil erosion rates relevant to future exposure of presently covered residual contamina- : ;
tion; and

¢ locations and sizes of areas of disturbed and undisturbed surface soils in drainages.
3.1.4.1 Surface Water Run-off

During summer thunderstorms and spring snowmelt, run-off flows into the ephemeral stream in Los
Alamos Canyon below TA-1. Summer storm run-off reaches a maximum discharge in less than 2 hours
and generally lasts less than 24 hours. This high discharge rate can transport large masses of sus-
pended and bed sediments for considerable distances, possibly the entire stream length. The run-off flow
in the stream on the floor of Los Alamos Canyon is of secondary interest to OU 1078 because the canyon
floor lies within the bounds of OU 1049 and is outside the purview of the OU 1078 work plan.

Surface run-off from the TA-1 mesa top enters Los Alamos Canyon by way of several primary drainages.
Because of extensive residential and commercial mesa-top development, current mesa-top run-off carries
much less sediment load than past mesa-top run-off. However, the current volume of liquid run-off per
event would be expected to be higher than in the past because of lower water retention on the mesa top.
Although mesa-top development has decreased area-wide erosion to the mesa top itself, it may have
increased erosion to the canyon wall areas.

Sediment transport by surface water run-off is dependent upon soil properties and water velocity. Con-
taminants that may have been released onto mesa-top and hiliside soils may chemically bind to and be
transported with soil particles. The silt-clay fraction of soil often enhances contaminant retention because
of the mineralogy and the higher specific surface area of the small clay particles. Once detached from
soil, silt-clay sediments are readily transported in suspension, making surface water run-off an efficient
contaminant transport mode. Movement with sediment is the primary mode of surface water transport in
the semiarid ecosystem of Los Alamos for insoluble contaminants such as uranium and plutonium
(Hakonson and Nyhan 1980, 0117; Hakonson et al. 1979, 0119; Hakonson et al. 1981, 0121).

3.1.4.2 Surface Water Infiltration

Undoubtedly, many small-volume liquid discharges of contaminants to soil occurred at TA-1 during its
active years. Laboratory studies summarized in Chapter 2 of the IWP indicate that infiltration of surface
water into the tuff bedrock is not a significant mechanism for the movement of contaminants on the mesa
tops occupied by Laboratory facilities. These studies show that even the prolonged presence of a water
source on the mesa top (which is not the case at TA-1) produces only a limited transfer of moisture to or
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through the tuff. The strong evaporative potential associated with the semiarid climate paired with tran-

spiration in vegetated areas leads to rapid removal of water from soil and upper tuff. The IWP documents
the following surface water infittration studies (LANL 1991, 0553).

Section 2.6.3.1.2, Movement of Fluids Through Tuff, notes that much infiltrating water
is quickly lost through evapotranspiration, that a natural clay layer in native soil profiles
may form an infiltration barrier, and that clay filling of joints and fractures in the tuff may
inhibit infiltration.

Section2.6.3.3.1, Pit Infiltration Studies, describes a study in which a continuous supply
of water to a pit dug in soil above the natural clay layer did not significantly increase the
moisture content of the underlying tuff.

Section2.6.3.4.2, Fracture Orientation Patterns, describes jointing and fracturing of the
tuff and notes that many joints are filled with caliche, brown clay, or limonitic materialthat
can block flow along fractures.

Section 2.6.3.4.3, Moisture Studies, indicates that little precipitation passes through
undisturbed soil profiles, whereas a greater amount of infiltration penetrates to the tuff
in areas where the soil has been disturbed. Moisture from a single storm event can
penetrate as deep as 6.5 ft through disturbed fill, but is subsequently rapidly depleted
by evaporation. Seasonal moisture fluctuations were detected in the bedrock tuff and
in fill to depths of 13 ft. A downward moisture flux can be identified at that depth in fiil
but not in the tuff bedrock.

Section 2.6.3.4.6, Vadose Zone Studies, indicates that precipitation moisture does not
penetrate deeper than 10 to 22 ft into tuff.

In summary, Laboratory studies indicate that relatively little water has infiltrated into the underlying tuff at

TA-1 because of low infiltration rates and high evapotranspiration rates.

3.1.5 Alluvial Aquifers

The surface water run-off pathway leads to the alluvial aquiters as a reservoir for one potentially contami-

nated media, the shallow ground water. Although TA-1 does not contain any alluvial aquifers, some exist

on the canyon floor (OU 1048). Detection of contaminated alluvial aquifers in Los Alamos Canyon be-

tween TA-1 and TA-21 may indicate the impact prior surface water releases have had on contaminant

migration.

3.1.6 Geology

The geologic setting of the Pajarito Plateau is described in Section 2.6.2 of the IWP. As illustrated in

Figure 3.1-3, TA-1 is situated on the Bandelier Tuff, which includes (from top to bottom) the Tshirege (Fig-

ure 3.1-4), Cerro Toledo, Otowi, and Guaje members. These units are composed of volcanic ash flows

and ash falls. Depending on the nature of the deposit, the rock varies from loose pumice to hard, highly
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Figure 3.1-3. Generalized geologic block diagram of the Pajarito Plateau.
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Fig. 3.1-4. Schematic stratigraphic section showing the lithology of the
Tshirege Member of the Bandeiler Tuff in Los Alamos Canyon.
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welded tuff. Degrees of welding vary within the individual units depending on the local conditions of de-
posit and cooling. Volcanic ash deposits are underlaid by the sediments of the Santa Fe group (Puye and
Tesuque Formations) and basalt flows (basaltic rocks of Chino Mesa). |

Knowledge of the geology beneath the OU-1078 is important because it has been established that this
type of geologic setting provides substantial impedance o contaminant migration by hydraulic flow (Sec-
tion 3.1.4.2). There are approximately 1250 ft of volcanic and sedimentary materials (the Santa Fe group)
between any potential contaminant-bearing units at the surface of TA-1 and the surface of the regional
aquifer (Figure 3.1-5).

Stratigraphy. General geological stratigraphy for the Laboratory is discussed in Section 2.6.2.2 of the
IWP. The stratigraphy of the upper rock units (tuff) at TA-1 can be observed directly in excellent expo-
sures of outcrops on canyon walls and slopes to the south of TA-1.

Faulting. Section 2.6.2.4 of the IWP discusses faulting activity for the area of the Laboratory. The
Pajarito Plateau is within the Espanola Basin of the Rio Grande rift. The western edge of the Pajarito
Plateau is marked by the Pajarito fault system, which also forms the western margin of the Espanola Ba-
sin. The Pajarito fault system has had Holocene movement and historic seismicity {(Gardner and House
1987, 0110).

3.1.7 Vadose Zone Hydrology

The hydrology of the unsaturated zone of the Pajarito Plateau is discussed in Section 2.6.3 of the IWP. It
includes discussions of the hydrogeologic properties of the tuff and the limited movement of fluids through
the tuff and describes related studies that have been conducted at the Laboratory (Section 3.1.4.2). The
summary of the studies provides strong support for the concept that the unsaturated zone of the
Bandelier Tuff provides substantial impedance to the movement of liquid in the subsurface (Section
314.2).

An understanding of the vadose zone at TA-1 is important because it is the primary barrier to any move-
ment of liquids and vapors potentially originating from SWMUs. For a depth of more than 1200 f, the
subsurtace hydrology is dominated by unsaturated flow conditions. The top of the saturated zone of the
regional aquifer occurs approximately 1250 ft below the surface of the mesa. Hydrologic characterization
of the Bandelier Tull has concentrated on the upper 100 ft of tuff throughout most of the Laboratory
(Abrahams 1963, 0012; Abeele et al. 1981, 0009; Kearl et al. 1986, 0135). The properties of the
Bandelier Tuff underlying TA-1 are expected to be similar to the properties of the Bandelier Tuff beneath
TA-21, where tuff pilot studies are being conducted under the OU 1106 RFI. The following subsections
present some information useful in assessing movement of water and vapors in the unsaturated zone
below TA-1.
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3.1.7.1  Properties of Tuff

Hydrogeologic properties of tuff such as porosity, permeability, moisture content, hydraulic conductivity,
and moisture characteristic curves are parameters required for hydrogeological modeling of vadose zone
contaminant movement. Most available data are for Laboratory studies on crushed Bandelier Tuff
(Abeele 1984, 0002; Abeele et al. 1986, 0229); no data on OU 1078 in situ properties are available.
These types of data are being acquired by Environmental Restoration (ER) Program framework studies
currently in progress at the Laboratory.

Porosity. The various units of the Bandelier Tulf tend to have relatively high porosities. Porosity ranges
from 30 to 60% by volume, generally decreasing for more highly welded tutf (Section 2.6.3.1.1 of the
IWP).

Permeability. Permeability relates to the movement of a fluid through porous or fractured media. Per-
meability varies for each cooling unit of the Bandelier Tuff. Values for the Tshirege Member of the
Bandelier Tuff at TA-54, located southeast of TA-1, were determined using in situ vacuum and water in-
jection tests. Laboratory analyses of cores range from 0.1 to 0.6 darcies (Kearl et al. 1886, 0135; Stoker
and MclLin 1980, 09-0012).

Moisture Content. The moisture content of native tuff below the mesa tops is low (generally less than
5% by volume) throughout the profile (Section 2.6.3.1.1 of the IWP). Previous studies at the nearby
TA-21 MDAs (where large-volume mesa-top discharges of liquid have occurred) have shown that mois-
ture content changes little below 40 ft (Abrahams 1963, 0012; Christenson and Thomas 1962, 0039). At
TA-21 the specific retention of moisture in tuff ranges from 18to 38% by volume, indicating a consider-
able tutf capacity for holding moisture (Purtymun et al. 1990, 0215). Recent work by Stoker et al. (1991,
0715) at Mortandad Canyon, 2.5 miles southeast of TA-1, suggests that moisture content in tuff beneath
canyon floors is higher than beneath mesa tops but is still less than saturation.

Hydraulic Conductivity. Hydraulic conductivity is the term used to quantify the permeability of the me-
dium. It is largely dependent on the porosity of the medium as well as the conductive properties of the
fluid flowing through the medium. Saturated tuff has a hydraulic conductivity of approximately 0.02 crnivhr
for welded tuff and 1.12 cvhr for nonwelded tuff (Section 2.6.3.1.1 of the IWP} (Purtymun et al. 1989,
0214). Laboratory saturated hydraulic conductivity measurements from cores at TA-21 MDAs T and V
range from 0.16 to 1.10 cmvhr (Abrahamns 1963, 0012; Nyhan et al. 1984, 0167). /n situ hydraulic conduc-
tivity studies at TA-54, approximately 3.6 mi. southeast of TA-1, yielded values ranging from 1.63 to

4.44 crvhr using air injection and vacuum tests respectively (Kearl et al. 1986, 0135).
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Fig.3.1-6 Generalized contours above main aquiter (Purtymun and Johansen 1974).
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The hydraulic conductivity of unsaturated tuff varies with moisture content and has values two to five or-
ders of magnitude lower than saturated tuff (Purtymun et al. 1883, 0214). All 800 ft of the tuff underilying
TA-1 should be unsaturated.

injection Well Study. Hydrologic characteristics of Bandelier Tuff are presented in a recent report docu-
menting an injection well study (Purtymun et al. 1989, 0214). Purtymun determined that a moderately
welded tuff with an effective porosity of approximately 38% by volume has moisture movement by diffu-
sion at moisture content above 6—12% by volume, by capillary forces in the range of approximately
13-24% by volume, and by gravity for 24-38% moisture by volume. During the injection well tests, it was
discovered that considerable pressure was required to continuously inject water. The tuff near the injec-
tion well became saturated, but farther out from the well the three slower unsaturated flow mechanisms
dominated and resisted the rapid movement of fluid that was possible only in the saturated zone. Further,
it was found that when injection ceased, the zone of saturation was gradually depleted as unsaturated
flow mechanisms removed the fluid. With time, the system stabilized at low moisture content where fur-
ther moisture movement was minimal.

Two aspects of this description are important. First, unsaturated tuff eflectively resists rapid influx or per-
colation of water (Abeele et al. 1981, 0009; Weir and Purtymun 1962, 0228). This barrier phenomenon
may supplement the clay layer barrier in the lower soil profile as an explanation of the observed low
precipitation infiltration rates. Second, even when accepted by the tuff, fluids are not rapidly transmitted
downward. Their mobility is retarded, and fluids are dispersed in the tuff near their point of infiltration.

3.1.8 Saturated Zone Hydrology

Section 2.6.6 of the IWP describes the main aquifer beneath the Pajarito Plateau. The surface of the
aquifer lies in the Santa Fe group well below the base of the Bandelier Tuff. Figure 3.1-5 shows the re-
gional aquifer surface contours (Purtymun and Johansen 1974, 0199). The depth to the top of the the
aquiter beneath TA-1 is not precisely known but is estimated to be approximately 1250 ft. Regional! direc-
tional flow of the aquifer is from west to east and is expected to be the same beneath TA-1.

No evidence of any Laboratory-related contaminant has ever been detected in water samples collected
from the main aquifer. Sampling of the main aquifer in immediate proximity to TA-1 has not been done.
Because there is no evidence of subsurface migration of water through the more than 1200 ft of overlying
vadose zone, there is no compelling reason to drill wells to accomplish regional aquifer sampling directly
below TA-1.

Ground water modeling is being undertaken as part of the ER framework studies and will not be done
independently at the OU 1078 as part of this RFl.
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3.2 Environmental Data

This section summarizes the environmental data available for the OU 1078 environment. The Laboratory
environmental surveillance programs include stations that are in proximity to Laboratory facilities and
monitor the effect ot releases close to the source. Data from stations near TA-1 are presehted here to
determine the presence of any pote'ntial contaminants that might have originated from TA-1.

Data are collected from on-site stations shown in Figures 3.2-1 and 3.2-2. These data represent the best
available information to describe possible contaminant contribution attributable to the OU 1078 as well as
unimpacted natural conditions in the vicinity of the Laboratory.

3.2.1 Surface Water

Surface water run-off from precipitation events has undoubtedly moved some radioactive contaminants
from mesa-top operations (including those at TA-1) into the canyons below. Table 3.2-1 gives data for
plutonium in solution (and in transported sediments) during snowmelt run-off at GS-2 Station in Los
Alamaos Canyon approximately 2 miles below the contluence with DP Canyon (Figure 3.2-1). The pluto-
nium in solution, however, is in the same range as background levels reported in deep ground water
wells (Purtymun et al. 1990, 0215; ESG 1989, 0308).

It is suspected that TA-1 chemical contaminants may have infiltrated into the shallow aquiter of Los
Alamos Canyon. A broad suite of chemical analyses were taken in 1986 (Purtymun and Stoker 1988,
0205) from six ground water locations in Los Alamos Canyon. No contaminants were present above de-
tection limits.

3.2.2 Ground Water

The main aquifer beneath the Laboratory is routinely sampled in both the supply and distribution systems.
Water quality is dependent on well depth, lithology of the aquifer adjacent to the well, and yield from beds
within the aquifer. No radionuclides for which the main aquifer has been tested have been detected
above the Environmental Protection Agency (EPA) maximum concentration levels (ESG 1989, 0308).

Seven ground water sampling locations in Los Alamos Canyon are shown in Figure 3.2-2. Six of these
(the LAO series) sample the alluvial aquifer in the canyon and the seventh (Test Well 3) samples ground
water in the Puye Formation at 750 to 815 below the canyon floor. Table 3.2-2 summarizes data on
radionuclides in water from the six wells during the five-year period of 1984 through 1988. All radionu-
clides are within the range of background levels as defined by samples from the main aquifer (Test Well
3, Figure 3.2-2). In the alluvial aquifer, the levels of 137Cs and 238Py are within the range of background
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[1 Sediment Sample

Fig. 3.2-1.  Sediment sampling locations in Los Alamos Canyon.
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Fig. 3.2-2. Surface and groundwater sampling locations in Los Alamos Canyon.

at all sampling locations. Uranium is also in the range of background, except at LAO-2 downstream of
TA-1 and TA-21, where the total uranium concentration may be slightly elevated. From LAO-2 down-
stream through the remaining wells sampled, 2397240y ig slightly above the range of background in water.
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TABLE 3.2-1 )

PLUTONIUM IN RUN-OFF WATER, SUSPENDED SEDIMENTS, AND BED SEDIMENTS IN
LOS ALAMOS CANYON BELOW DP CANYON (STATION GS-2)

TOTAL PLUTONIUM

Year Solution Suspended Bed

i Sediments Sediments
(pCi/L) (pCl/g) (pCi/g)

1975 -0.03 1.16 0.18
1979 0.01 456 0.40
1980° 0.01 5.37 0.17
1982° 0.05 11.1 0.31
1983 0.01 497 0.24
1985 0.03 5.47 0.82
1986 0.01 1.84 0.29
1987 0.021 2.05
1988"" 0.004 3.32

»

(Purtymun et al. 1990, 0215).
"(ESG 1988, 0308) 238py and 239/240py, concentrations were summed to give total plutonium.
".(ESG 1989, 0308) 238py and 239/240p, concentrations were summed to give total plutonium.

The main aquifer below the Laboratory has been tested for several chemical constituents none of which
have been found to be above EPA drinking water standards (ESG 1989, 0308).

3.2.3 Soil and Sediment

This section describes concentrations of radionuclides and trace elements in soil and stream sediments
near TA-1 and in Los Alamos Canyon.

Laboratory-wide sampling data for sediments have been shown to be very similar to Laboratory sampling
data in soil with the exception of 137Cs (Chapter 2 of the IWP). This may indicate that a distinction be-
tween soil and sediment samples is unnecessary for ephemeral drainages where the sediments are
eroded soil materials that are not continually washed by flowing water.

Data on radionuclide concentrations in TA-1 soil were collected by Ahlquist et al. (1977, 0016) during the
1975-1976 decontamination and decommissioning efforts. That data is presented in detail in Chapter 4
where radiological dose estimations are made.
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TABLE 3.2-2

RADIONUCLIDE CONCENTRATIONS IN THE ALLUVIAL AQUIFER
AND THE MAIN AQUIFER BENEATH LOS ALAMOS CANYON

She Tritlum 137Cs Z3Bpy Z307280py Total U
pCl/mL pCl/L pClVL pCl/L pg/L

Alluvial Aquifer )
LAO-C 04108 34.3 +36.1 0.006 £ 0.010 0.002 £ 0.009 1.0+£0.8
LAO-1 68180 0.0+44.1 -0.000+0.008  0.009 £0.012 11105
LAD-2 73%114 3361448 0.010+ 0.009 0.069 £ 0.076 51195
LAO-3 82+121 -247+428 0.00910.014 0.037 £ 0.052 2214
LAO-4 39+45 3091655 0.022 £ 0.033 0.051 £ 0.054 14112
LAO-4.5 43+54 5.2+653 0.006+£0.013 0.049 £ 0.053 1611
Main Aquifer
TW-3 0.3+1.2 10.0+254 0.006+0.013 0.010 + 0.018 1.1+1.1
EPAMCL
{primary std.) 20. 200. 15. 15.

Table 3.2-1 presents sediment data on the plutonium concentrations in Los Alamos Canyon during run-off
events over the course of the nine-year period of 1975 and 1979 through 1988. Table 3.2-3 presents the
results of analyses for several radionuclides in sediments collected when the channel was not flowing
from 1984 through 1988. Samples were collected at six locations in Los Alamos Canyon. The data are
also presented in Figures 3.2-3 and 3.2-4; concentrations are plotted as a function of the sampling loca-
tion in the canyon. The data indicate background levels of radionuclide content of sediments at the bridge
location farthest upstream in Los Alamos Canyon. At the LAO-1 station, a slight increase is seen in some
radionuclides in the sediments. Tritium, strontium-90, and uranium are within the range of background for
the length of Los Alamos Canyon, but cesium-137, plutonium-238, -239, -240, and americium-241 are
above background levels just downstream of TA-1 (Figures 3.2-3 and 3.2-4).

No data are available for hazardous organic chemicals that may occur in soil or sediments on the Pajarito
Plateau. For this document, it is assumed that any naturally occurring hazardous organic compounds are
below the detection limit of analytical techniques specified for the analysis of samples (Chapter 5 and
Annex ll). However at TA-1, it is expected that some soil samples will exhibit the presence of semivolatile
organic compounds, such as polynuclear aromatic compounds (PNAs). PNAs are constituents of the
asphalt roads that formerly crossed TA-1. If asphalt chunks or particles are evident in soil samples, low
concentrations of some PNAs will undoubtedly be detected. This is documented in several ER interim
action reconnaissance sampling tasks accomplished by the EM-8 group in 1990 (Fresquez 1990, 09-
0011).
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Figure 3.2-4. Graphs showing concentrations of plutonium-238, -239/240, and americium in !
samples along Los Alamos Canyon. ;

3.24 Air

Some measurements are available on radionuclide concentrations in air at TA-1. Data focus on radionu-
clides. Figure 3.2-5 identifies six air sampling locations in the vicinity of TA-1. On-site Laboratory moni-

toring includes a thermoluminescent dosimeter station located at the center of TA-1 behind the Shell Ser-
vice Station at the corner of Trinity and Oppenheimer Drives. Table 3.2-4 summarizes the air monitoring
data from these six stations and three regional stations (regional data have been added for comparison :
purposes) (Figure 3.2-5) for the five-year period from 1884 through 1988. Samples were collected and |
analyzed monthly for tritium and quarterly for total uranium and 23%/240py,

For data on radioactivity, levels measured must be greater than two standard deviations above back-
ground or regional levels 1o be considered above detection limit. By this standard, air sampling stations in
the vicinity of TA-1 have not measured tritium levels above regional levels. In any case, it is very unlikely
that TA-1 would be the source of any airborne contribution of tritium decades after operational activities
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TABLE 3.2-3
RADIONUCLIDE CONCENTRATIONS IN SEDIMENTS OF
LOS ALAMOS CANYON, 1984-19882
Trmumb,d 90g,C,0 137¢g® ue 238p,® 239/240p,® 241 Am'
Location  (pCimL) (pClig) (pClig) (ng/g) (pCi/g) (pClig) (pCl/g)

Los Alamos

Canyon

At bridge 24+08 01+02 02+02 2611 0.000+ 0.009+0.015 -0.289+
0.001 0.658

LAO-1 26+08 02+02 08+08 2809 0.006+ 0.317+0.166 0433
0.009 0.812

GS-1 52+12 05+03 59+55 4.0+13 0.141+ 0.695%0.274 0.753
0.107 0.880

LAO-3 26+08 05104 23+27 41+45 0030+ 0.241+0.126 0.394%
0.030 0.655

LAO-4.5 27+08 0.7+04 96+106 3.7+x1A1 0.134+ 0.689*0.558 0575+
0.113 2.054

At State 34+08 05+02 36+3.0 31+1.2 0.080+ 0.426+0.260 0816+

Road 4 0.038 0.837

2ESG (1985-1989).
bpata from one year (1984) only.

€Data from four years (1984—1986, 1988).

dMeasurement + counting uncertainty.

©Mean of measurements + standard deviation (x * s).

fData for four years (1984-1987).

ceased. Itis known that elevated levels of tritium in soil at TA-21 (OU 1106 located just southeast of
TA-1) exist and are present in the permitted liquid effluent from TA-21's sewage treatment plant. TA-21 is
one possible source of any airborne tritium measured on the Pajarito Plateau.

For 239240Py, the results from the perimeter stations in the vicinity of TA-1 are comparable to those from

regional stations. Total uranium measurements for all stations were within the range expected for back-

ground concentrations of uranium in air. Annual average concentrations of these radioactive materials

are less than 0.1% of DOE-derived air concentration guides for uncontrolled areas. Concentration guides

are included in Table 3.2-4.

Because the Los Alamos area is remote from major sources of air pollution, such as large metropolitan

areas, air monitoring for nonradioactive contaminants, such as organic compounds, has not been con-

ducted.

May 1992
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TABLE 3.2-4
. AIRBORNE RADIOACTIVITY IN THE VICINITY OF TA-1"
Alr Monitoring Tritium ~ 2397240py Total U
Station pCl/m3 pCl/m3 pg/m3
(1018,,Cl/mL)
Regilonal
Espanola 47+28 1.0+08 7581474
Pojoaque 6.4+3.7 0.3+05 96.7 £43.7
Santa Fe 22126 10£06 24.8+41.0
xts 48+33 0807 75.8+£47.3
Nearby Perimeter
Stations
6 East Gate 124+75 13+05 37.7+£6.6
8 LA Airport 114146 21+18 60.0+28.2
9 Bayo STP 44+15 1.1+08 43.9£37.3
10 Shell Station 110+20 26+11 456+44
‘xS 9.7+5.6 1.8+£1.3 46,9+ 25.7
'x + s w/o Bayo 11.2+55 20+1.3 52.61+26.0
On-site Stations
near TA-1
15 TA-21 2651165 10204 458+ 115
17 TA-53 13.9+£54 09207 35.6+11.0
DOE Alr
Concentration
. Guides 1x105 1x104 1x105
“ESG (1985-1989).
Ty
NN eﬂm
2P ..
i[‘ LOS ALAMOS ~ N Gy,
o b
/."f V/\iu‘"%&"y":\ \Dgaxo

O Air Sampler [--—"

Shell Station
birc: W 2

G = g
- ‘\-

v o —

Los‘ﬁfamgA‘nrpoq_ .

Figure 3.2-5. Air sampling locations potentially susceptible to TA-1 emissions.
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Chapter 4 . Cbnceptual Model For Technical Area 1

40 CONCEPTUAL MODEL FOR TECHNICAL AREA 1

Chapter 4 completes the current understanding of the Operable Unit (OU)' 1078 environrnent through the ‘
development of a model that describes the pathWays and transport mechanisms that may allow residualr
contaminants to reach human receptors. The conceptual model is used with soil sampling dataina pre-
liminary dose estimation to priorittze solid waste management units (SWMUSs) for field investigation and
sampling. : - o ‘ 7

Chapter 4 develops the preliminary dose estimation.

+ Section 4.1, Environmental Pathways, descnbes rmportant mlgratlon and exposure; '
pathways of potential contamrnants from QU 1078 SWMUs

+ Section 4.2, Identification of Potential Human Receptors is an evaluatron of targetsv
aftected by releases anng each pathway

s Section4.3, Conceptual Slte Model summarizes pathways and receptors at OU 1078 3

s Section 4.4, Dose Estlmatlon Procedures presents assumptrons and models used to%
estimate dose preliminarily. ‘ , e

s Sectron 4.5, Preliminary Dose Estimation, describes how eX|st|ng sorl sample data are:
used to estimate radrologlcal dose to Technical Area-1 resrden - ,

« Section 4.6, Prioritization of OU 1078 SWMU Aggregates oontalns an ordenng of the s
SWMU aggregates by level of concem. o

- s Section 4.7, Cultural and Biological Resources, presents intormation needed to assessr L
impacts resulting from contaminants that may be present in SWMUs. Impact tohuman
health is not included.

Based on information in Sections 4.1 through 4.5, the SWMU aggregates are prioritized so that those of
highest concern can be investigated first. Dose estimations were calculated to indicate the magnitude of
reasonable maximum exposure for the pathways applicable to TA-1. Use of historical monitoring data
can only estimate current exposure concentrations; these data will be modified to reflect more accurate
exposure conditions after sampling data is acquired. The field sampling plans, designed to verify informa-
tion presented in this chapter and gather data relevant to conduct a baseline risk assessment, are pro-
vided in Chapter 7.
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4.1 Environmental Pathways

This section identifies relevant environmental pathways for any existing contaminants that may be associ-
ated with SWMUs at OU 1078. Section 4.1.1 defines four categories of SWMUs and discusses the con-
faminant release mechanisms and migration pathways for each category.

Section 4.1.2 describes the viable environmental endpoints of the important migration mechanisms identi-
fied in Section 4.1.1.

4.1.1 Migration Mechanisms

OU 1078 SWMUs are listed in Chapter 1 (Table 1.6-1). When assessing potential environmental path-
ways, it is important to note that each SWMU is located on the mesa-top, on the canyon wall, or on both
mesa top and canyon wall. Substantial remediation etforts were directed at mesa-top SWMUs and con-
struction activity has covered the majority of the SWMUs with roads, structures, and clean fill. The mesa
{op and canyon wall differ greatly in their geological characteristics, land-use scenarios, and extent of
human activity. For sampling plans and dose estimation analyses, the mesa-top and canyon wall classifi-
cations lead to two conceptual models. When defining types of release mechanisms from potential
sources of residual contamination, SWMUs fall into the following release categories.

s Surface contamination areas on mesa tops
» Subsurface liquid releases on mesa tops
¢ Solid waste disposal on canyon walls

+ Liquid releases on canyon walls

The descriptions in Table 4.1-1 serve as simple models for each release category of SWMU and identify
the nature of the waste (either soil or debris), some typical SWMUs, and principle contaminant migration
pathways.

Three viable contaminant migration pathways have been identified for SWMU release categories. These
are summarized in Section 4.1-2, where the media representing the environmental endpoints of the mi-
gration pathway are identified.

May 1992 : 4-2 RFI Work Plan for OU 1078
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" TABLE 4.11

MAJOR CONTAMINANT RELEASE AND TRANSPORT MECHANISMS FOR TYPICAL SWMUs

Release/Transport Mechanisms

Representative
Waste SWMUs Description Primary

Otﬁar

i. Surface Contamination Areas on Mess Tops

Contaminated surface Building remnants, includes SWMUs comprised primarily  Surface erosion by

soil; present buried structures, of contaminated surface soil resulting  precipitation run-off; dispersal
contaminant sources  surface disposals, and from contaminated building structures, of contaminated soil by wind;
are deposited on, some drainage solid waste spilis, and inadvertent external exposure to or direct
mixed with, or sorbed channels surface liquid waste leaks or spills of contact with contaminated soil
on surface soil limited volume; surface soil in vicinity of

former TA-1 buildings may be
contaminated from past operations
(spills, overflows, stack emissions,
windblown dust releases, and similar
processes)

il. Subaurface Liquid Releases on Mesa Tops

Resulted from shallow Sanitary waste Past releases from SWMUs resulted  Erosion and wind dispersal of
liquid releases of small systems, industrial from leaks of buried septic tanks and  contaminated surface soil;
volumes or low waste line, and cortain  waste lines and will be diffusely storm water run-off erosion of
contaminant drain lines and outfalls located, relatively shallow in depth, contaminated surface soil;
concentrations; and unlikely to have high erosive exposure of

present contaminant concentrations of contaminants contaminated subsurface soil,
is surtace and near- followed by wind and water
surface soil erosion

Transport into deeper
(subsurface) soil or
sediments resulting
from infiltration of
precipitation

Precipitation
infiltration and liquid or
vapor migration in the
vadose zone

p 421doy )
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TABLE 4.1-1 {continued)

Waste

Reprasentstive
SWMUs

Description

Relosse/Transport Mechanisms

P;lmlry

Other

il. Solid Waste Disposals on Canyon Walls
Bailay Bridge disposal Characterized redominantly by

Sofid waste placed
onto canyon walls

area and the surface
disposal area on the

eastern edge of TA-

1's canyon wal (Can
Dump Site)

IV. Liquid Releases on Canyon Walls

Resulted from liquid
releases over the
canyon walls from
mesa-top drain line
outtalls; presemt
contaminant source is
surtace and near-
surface tuff and soif on
canyon walls

Hillside 137 outfali,
Hillside 138 outfall,

and Hillside 140 outfall

.exposed rubble or other solid waste

and soil that were bulldozed or
disposed over the canyon wall after
demolition of TA-1 buildings

Liquid releases occurred directly over
the edge of Los Alamos Canyon
during the years of TA-1 operation;
releases include liquid wastes from
faundry facilities, sanitary waste lines,
cooling tower drains, and storm drains;
soil and tuff outcrops at the site of
outfalls, along the canyon wall
drainage pattemns, and on bench areas
on the hillside may be contaminated

Erosion and wind dispersal of
contaminated surface soil;
storm water run-off erosion of
contaminated rubble and soil;
direct contact with
contaminated rubble and soil

Erosion and wind dispersal of
contaminated surface soil,
storm water run-off erosion of
contaminated surface soil;
erosive exposure of
contaminated subsurface soil,
followed by wind erosion

Precipitation
infiltration and
mobilization of
otherwise-
contaminated
contaminants; erosive
exposure of
contaminated
subsurface soil,
followed by wind and
water erosion

Pracipitation
infiltration and liquid
migration in the
vadose zone; erosive
axposure because of
mass wasting of
surface soil and tuff
outerops

[ D34y [D21uyoa | 10, 13pofy jonidaduo))
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4.1.2 Pathways to Human Receptors

Potential human exposure to residual contaminants may result from the migratory pathways that are rel-
evant to OU 1078. These pathways are

« atmospheric dispersion,
» surface water run-off, and

s erosion.

The pathways are summarized in Table 4.1-2 and Figure 4.1-1 and discussed in detail in the following
sections.

It has been concluded that no pathway exists for the migration of‘contaminants to ground water beneath
the Bandelier Tuff. Laboratory studies described in Section 3.1.7 support the assessment that some mi-
gration into the tuff may have occurred 30 years ago when small amounts of liquid wastes were originally
released. Such migration would soon stop because of the lack of significant recharge and effects of
evapotranspiration (Purtymun et al. 1989, 0214). Those studies indicated that infiltration of natural pre-
cipitation cannot provide enough water to sustain movement of contaminants downward. Therefore,
ground water is not considered a viable pathway for dissemination of contaminants at OU 1078.

TABLE 4.1-2

SUMMARY OF MAJOR MIGRATORY PATHWAYS
AND ENVIRONMENTAL ENDPOINTS OF INTEREST

Migratory Pathways ) Environmental Endpoint of interest
A. Wind entrainment and dispersal of surface soil 1. Contaminants deposited on surface soil
' 2. Contaminants in air
B. Surface water run-oft carrying soil/sediment in 1. Contaminants deposited in drainage
suspension, contaminants in solution sediments

2. Contaminants released to surface waters
3. Contaminated surface water infiltrating canyon
side soil, tuff, and rubble

C. Erosive sxposure of subsurface contaminated 1. Feeds wind dispersal (A) and surface
soil water run-off (B)

RF1 Work Plan for OU 1078 4-5 May 1992
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ENVIRONMENTAL
TRANSPORT MECHANISM

| Atmospheric Dispersion (A) I

Contaminated Surface Entrainment, Dispersion,
Soil Deposition by Wind

Contaminated Surface
Soil

Contaminated Air

Surface Water Run-off (B) I

Surface Water Erosion Contaminated Surface
and Run-off Waters

Contaminated Surface
Soils and Drainages

Contaminated Drainage

Sediment Depostion Channels

Contaminated Canyon

Surface Water Infiltration Wall, Soil, and Tuff

Erosion (C)

Subsurface Contami- Surface Erosion/Mass Contaminated Surface :
nation/Buried Wastes Wasting of Canyon Walls Soil

External Exposure and Direct Contact I

Surface or Near-Surface
Contaminated

Contaminated Surface
or Near-Surface
Soil and Rock

Soil and Tuff

Radiation emittance

Figure 4.1-1. Diagram of major contaminant migration pathways. .
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4.1.2.1 Atmospheric Dispersion Pathway

Atmospheric dispersion pathways include wind entrainment of contaminated soil (resuspeﬁsion) and re-
leases of volatile organic compounds and tritium, or tritiated compounds, from within the soil profile. It is
anticipated that tritium compounds are a minor contamination problem 32 years after the last use of tri-
tium or its compounds occurred at TA-1. The half-life of tritium is 12 years; thus, almost 3 half-lives for
tritium have passed and only 15% of the original tritium would still be in existence. In addition, tritium is
extremely mobile and this mechanism would also decrease any initial localized concentrations. Important
variables affecting resuspension and soil gas releases include wind speed, direction and stability class,
vegetative cover, soil physical properties, soil moisture content, and soil heat flux (Travis 1975, 0420;
Abeele and Nyhan 1987, 0008).

Mesa-top surface soil at TA-1 was contaminated by intentional or inadverient release of solid or liquid
wastes. Surface soil is a source of any residual contaminants suspended and redeposited through air-
borne dispersion. Most soil contamination events on the mesa top occurred almost 40 years ago. Asa
result of subsequent decontamination and decommissioning activities in the 1960s and 1970s, any re-
maining contaminated soil now may be under several feet of clean fill. Anthropogenic activities, such as
construction, gardening, and children playing, serve as release mechanisms for mesa-top subsurface soil.

Canyon wall contamination is also the result of past disposal activities, but chemical releases onto the
hillside areas would have been deposited onto soil relatively undisturbed by human activities. Demolition
debris, possibly contaminated, was disposed over the edge of the mesa rim during decommissioning of
former TA-1 buildings. Therefore, radionuclides and chemical constituents could have contaminated bed-
rock, soil on small hillside bench areas, or could still be present as exposed rubble. The atmospheric
dispersion pathway for contaminant release on canyon walls is resuspension of exposed soil and rubble
surface dusts.

The release of common laboratory solvents and other organic compounds were documented at some
SWMU locations. Few data are available to document subsurface distribution of contaminants that could
be released in gas phase from the soil. However, substantial evaporation and biodegradation, particularly
in the semiarid climate of Los Alamos, would have eliminated much of the organic contaminants from the
soil in the intervening 3040 years since TA-1 was in full operation. Most impontantly, recent paving and
building have decreased the area of soil surface and diminished this migratory pathway.

RF| Work Plan for OU 1078 g 4-7 May 1992
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4122 Surface Water Run-off ”P\'aruhway

The precipitation climate of the Pajarito Plateau (Section 3.1 .2) is characterized by snowfall with intermit-
tent snowmelt in the winter and high-intensity, short-duration rainfall events in the summer. These factors
often result in significant surface water run-off and soil erosion. The release mechanism for the run-off
pathway is erosion of contaminated surface soil or tuff. Environmental dispersal of contaminants by the
run-off pathway has three major components.

« Movement of mesa-top soil to canyon wall soil and tuff

s Comamination of the shallow soil zones in the flat bench areas on the canyon walls

s Contamination of surface waters off site
4.1.2.3 Erosion Pathway

On the Pajarito Plateau, potential lohg-term exposure of subsurface contaminated soil or buried wastes is
dependent on two major mechanisms:
+ loss of surface soil cover by wind and water erosion and

¢ mass wasting of canyon walls.

These mechanisms might expose any potentially contaminated surtace soil or wastes from the canyon
side. Once exposed, constituents could be dispersed into the environment by atmospheric dispersion or
surface water run-off. Mass wasting, or cliff retreat, of canyon walls (another dispersive process) is a very
long-term process. Many 600- to 800-year-old prehistoric Indian cave dwellings continue to exist in the
mesa walls of the Pajarito Plateau indicating the time scale for mass wasting.

4.2 Identification of Potential Human Receptors

This section identifies populations representing receptors for any residual contaminants potentially associ-
ated with SWMUs at OU 1078. Several subjects are addressed.

s Local human populations are identified.

« Potential exposure routes are determined.

+ Pathway-specitic receptors are considered.

s Present and future land-use patterns are discussed.

May 1992 4-8 RFI Work Plan for OU 1078
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4.2.1 LocalPopulations

The current residents of QU 1078, in particular, children playing or families who garden, are defined as
the most susceptible population gréup in mesa-top areas. As introduced above, the town of Los Alamos
is centered on QU 1078 and consists of both residential and commercial properties. Local residents,
comprised generally of young families with small children or the elderly, have access to open areas in the
form of yards or common recreational space. All residential units within OU 1078 are either rented
townhouses or privately owned condominium units. Units, consisting of several subdivisions, have com-
mon grassed areas ranging from approximately 200 square feetto 1 acre. Approximately seventy units,
mostly canyon lots, have front and back yards ranging in area from 50 to 200 square feet (Den-Baars
1991, 09-0046).

The mesa-top area is also the site of numerous commercial and local government activities. More than
440 business and municipal employees work at offices adjacent to or in OU 1078 (Den-Baars 1991, 09-
0046). The public areas of Ashley Pond and Pond Park, on the north side of Trinity Drive, are included in
ou1078.

The canyon wall or hillside portion of OU 1078 is owned by the Department of Emergy (DOE) and is
fenced at the mesa rim to deter access to the canyon. The fence follows the mesa rim on the east side of
OU 1078 from the US West Communications Building and extends west to Hillside 140. Access to the
canyon walls is not prevehted from below. Thus, the hillside area is used by an occasional hiker through
the canyon. If the canyon wall should ever be released to the county, recreational users would be ex-
pected to increase. More importantly, children from mesa-top residences would have free access to the
steep canyon walls and frequent playing among the boulders and soil would be expected.

The town of Los Alamos surrounds OU 1078. These residents are not at the most risk of exposure to any
residual contaminants that may be present at OU 1078 and will not be included in the preliminary dose
estimates. Residents located outside the immediate area will not be addressed in this work plan.

4.2.2 Land Use

Current residential and commercial land use on the mesa top is expected to continue and presents the
most important land-use scenario of concern for possible human exposure to radioactive and hazardous
materials that may be present. The neighboring canyon area of OU 1078 is currently under DOE/Labora-
tory control. Qutside the immediate vicinity of OU 1078, land-use patterns can be expected to remain
within constraints imposed by the environment: little large-scale agriculture is anticipated, home gardens
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are typical, residences are primarily in developed mesa-top areas, and low-intensity cattle grazing occurs
only in the lower reaches of the canyons on Indian pueblo land several miles to the east and out of OU
1078.

If future land use is considered, a scenario of increased construction and habitation of residences with
larger yard and garden areas is possible on the mesa top. It is highly improbable that residents will ever
raise their own livestock. Another population of concern for exposure at the site is construction workers.
Workers would be in the area for eight hours a day, for several months at a time, and may be exposed
dermally o both surface and subsurface soil and to dust raised during construction activities. Construc-
tion workers are not assumed to be at highest risk for exposure on the mesa top, but if future construction
occurs where contamination is determined o be present, some routes of exposure may be higher for this
group of individuals than for permanent residents.

4.2.3 Routes of Exposure

Under current land-use patterns in OU 1078, the mesa-top and canyon wall areas have separate recep-
tors and pathways of concern. For each contaminated medium identified in Section 4.1, routes of expo-
sure for potential receptors have been identified (Figure 4.2-1). For mesa tops and canyon walls, air-
borne dusts may be inhaled. External penetratihg radiation may enter a receptor by whole body exposure
as well as by inhalation or ingestion. Some hazardous chemical constituents, if present, may be ab-
sorbed through the receptor’s skin. For contaminated soil, ingestion has been cited as the potential route
of exposure (accidental ingestion of soil by adults and intentional ingestion by children). Ingestion of wa-
ter is listed as a potential exposure route on the canyon wall only for collected surface water, although the
potential for such ingestion is considered small. No human exposure routes for potential contaminants in
subsurface soil and rock have been identified; only deep rooted plants have access to such contaminants,
but future construction activities may expose any existing contaminants at depth.

Identification of any existing contaminants being transported in specific environmental pathways may be
refined with the collection of initial environmental samples. In addition, éxposure or migration pathways
for hazardous chemical contaminants are assumed to follow pathways of radionuclides found at the same
site. A detailed discussion of this proposition is presented in Appendix A .

4.2.4 Pathways Affecting Potential Receptors

For each potentially contaminated medium and relevant route of exposure, all possible human receptors
have been identified in Table 4.2-1. The most probable receptors are on-site townhouse residents, on-
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TABLE 4.2-1

EXPOSURE ROUTES FOR POTENTIAL RECEPTORS.

Potentially Exposed Population Exposure Route, Medium and Exposure

Point

Comments

Current on-site residents: adults
and chikdren

Current on-site commercial
businesses

Recreational users of canyon wall

Future on-site construction
workers

«Inhalation of re-entrained dusts

+External radiation exposure

*Direct contact with soil or
surfaces

+Ingestion of soil

+Direct contact with storm water
run-oft

sIngestion of food grown on site

«Inhalation of re-entrained dusts

External radiation exposure

sIngestion of or direct contact with soil

*Direct contact with storm water
run-oft

«|nhalation of re-entrained dusts

*Direct contact with exposed rubble

or other manmade solid material
«External radiation exposure
«Direct contact with soil
sIngestion of soil

sIngestion of storm water run-off
or ponding

sDirect contact with storm water
run-off '

«Inhalation of re-entrained dusts

«External radiation exposure

«Ingestion of or direct contact with soil

«Direct contact with storm water
run-off

Some excavated material in yard
& garden activities

Child will be main receptor

Highly unlikely route of exposure

May not be a relevant population;
direct contact with soil unlikely

Child playing or hikers in the
canyon

More likely with children
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TABLE 4.2-{continued)

Potentially Exposed Population Exposure Route, Medlum and Exposure Comments
Point

Current off-site residents of Los  «Inhalation of re-entrained dusts Some residents are quite close to
Alamos or White Rock site
*External radiation exposure
sDirect contact with soil contaminated The result of a migratory pathway:
by storm water run-off off-site contamination
singestion of soil More likely with children
«Direct contact with storm water Highly unlikely route of exposure
run-off

«Ingestion of food grown on
contaminated soil

On-site burrowing and vegetation- Separate ecological risk
eating animals assessment

site commercial businesspersons, future construction workers, and recreational users of the canyon wall.
Further discussion will be limited to these populations because, as mentioned in Section 4.2.1, OU 1078
is the site of much human activity. For residual contaminants associated with mesa-top SWMUs, the
human populations exposed to airborne dusts and potentially contaminated surface soil include both area
residents and on-site workers. For the canyon wall SWMUs, exposed human populations are recre-
ational users of the area and construction workers, should cleanup be required on the canyon walls. Di-
rect contact of or external penetrating radiation, resulting from potentially contaminated soil on the mesa
tops and exposed rubble on the canyon walls, is the third major pathway for human exposure at OU
1078. Mesa-top residents who consume a large portion of their diet from vegetables grown on site have
been identified as the population most susceptible to exposure to potential contamination because of
dermal contact with soil and consumption of vegetables grown in soil. No human receptors could be
dentified for contaminants retained in subsurface rock and soil, should any exist. Because no seeps or
springs are present on OU 1078 canyon walls, direct ingestion of surface waters is an improbable route
of exposure and is limited to persons hiking along or playing within a drainage.

Should contaminants be found in SWMUs, biota will be identified as potential receptors. Terrestrial biota
are predominant because of the climate and the ephemeral nature of flow in drainages. Plants are the
only potential receptor for contaminants potentially present in subsurface soil and rock. Small mammals,
birds, reptiles, and insects are common terrestrial fauna throughout the area, particularly on the canyon
walls. Forthe OU 1078 work plan, more data are needed on existence of potential contaminants and
area biota before it can be included in a total risk assessment of the site. Such data would include a

RFI Work Plan for OU 1078 ‘ 4-13 May 1992



2661 AN

pi-y

8201 1O 0} UBlf YOM [JIH

PRIMARY PRIMARY
SOURCES RELEASE
MECHANISM
Buried !
Infiltration/
Structures—# ;
& Waste Percolation
Pipes and
Septic [ Leaks
Tanks

SECONDARY
SOURCES

Direct Exposure

TRANSPORT  PATHWAY
MECHANISM RECEPTOR
EXPOSURE Area On-site
ROUTE Residents |  Workers
Dust || Wind || INhalation *
Whole body *
radiation

] D21y 1va_zm{3é [ 10.] ]2PON [DN1d20u0)

" Figure 4.3-1. Conceptual Site Model for Mesa Top.

= Soil Ingestion

T

Seisde | fade e

Infiltration/ Dermal ,i\
Percolation Contact
' Ingestion
Storm- Surface
Water |~P» Water and 9™ Dermal ,i\
Runoff Sediments Contact
' Plant Ingestion of Food
. Uptake — Grown on Site

p 421d0Yy >



St-y

2661 Aew

8401 NO 10} uBld XUOM 144

PRIMARY
SOURCES

PRIMARY
RELEASE
MECHANISM

Solid Waste
on Canyon

Sides

Infiltration/
Percolation

Outfalls J

SECONDARY TRANSPORT PATHWAY RECEPTOR
SOURCES MECHANISM
EXPOSURE
ROUTE Recreational users
> Dust = wind || Inhalation *
Whole body ,*\
Radiation
Exposed 7
Rubble v Direct Exposure
=1 Soil Ingestion 'k ,*
Dermal
Infiltration/ Contact
Percolation -
Ingestion *
Storm- Surface
L p»| Water || Water and || Dermal ;k\
Runoff Sediments Contact

Figure 4.3-2. Conceptual Site Model for Canyon Walls.

p 421doy )

[ D34y 1D21uyd3 | 40 13pOJ 1on1daouo)



Conceptual Model For Technical Area 1 Chapter 4

TABLE 4.3-1

SUMMARY OF CONCEPTUAL MODEL ELEMENTS

Pathway/Mechanism Concept/Hypotheses

Atmospbheric Dispersion .

Particulate dispersion « Entrainment is limited to contaminants in surface
soil.
» Entrainment and deposition are controlled by soil
properties, surface roughness, vegetative cover
and terrain, as well as atmospheric conditions.
« Atmospheric conditions affecting entrainment, .
dispersal, and deposition include wind speed,

direction, stability class, and precipitation.

Surface Water Run-off

Surface water » Precipitation that does not infilirate will become
surtace run-off.

« Surface run-off is directed by natural topographic

features or manmade diversions and Hlows toward

the canyons. A topographic low can cause the
water to pond on the mesa lop, but in most cases
the water will flow into the canyon.

« Ceontaminant transpont by surface run-off can
occur in solution, sorbed to suspended
sediments, or as mass movement of heavier bed
sediments.

« Surface run-off may carry contaminants beyond
the OU 1078 boundary.

* Contaminated surtace run-off may infiltrate the
canyon bottom alluvium.

Sediments = Surtace soil erosion and sediment transport is a
function of run-off intensity and soil properties,

» Contaminants dispersed on the soil surface can
be collected by surface water run-off and
concentrated in sedimentation areas in drainages.

« Erosion of drainage channels can extend the area
of contaminant dispersal in the drainage way.

Alluvial aquifers » Surface run-off discharged to the canyons may
infiltrate into sediments of channel alluvium.
= Flow in the alluvial aquifer under saturated
conditions will be down channel.

infiltration » Infiltration into surface sail depends on the rate of
precipitation or snowmaelt, antecedent soil water
status, depth of soil, and soil hydraulic propetties.
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TABLE 4.3-1 :(conctudsd} 1

Pathway/Mechanism . Concepts/Hypotheses

« Infiltration into the tuff depends on the
unsaturated flow properties of the tuff,

» Joints and fractures in the tuff may provide
additional pathways for infiltration to enter the
subsurface regime.

Erosion

Soil Erosion « The erosion of surface soil is dependent on soit
propertigs, vegetative cover, slope and aspect,
exposure to the force of the wind, and
precipitation intensity and frequency.

» Erosion may be controlled by natural or manmade
surface features.

« Depositional areas as well as erosional areas
exist, and erosive loss of soil may not occur in all
locations.

Mass Wasting « The loss of rock from the canyon walls is a
discontinuous, observable process.
*» The rate of the process is extremely slow.

Plant Uptake

Plant Uptake » Contaminants can be moved into the food cycle
by root uptake of surface water and soil nutrients,

External Exposure . !

External Penetrating Radiation *» External, or whole body radiation, can occur
through exposure to gamma-ray-emitting
radionuclides that may be present in soil either ;
directly through the soil or re-entrained dusts. '

* Exposure to penetrating radiation can also occur
through inhalation or ingestion when radionuclide-
contaminated soil or tuff surfaces erode and/or
dusts become re-entrained.

Direct Contact
Dermal Exposure + Some hazardous chemical constituents will

absorb through the skin when in contact with
contaminated surfaces of soil, tuff, or rubble.
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baseline biological survey of flora and fauna (Section 4.7), transport mechanisms through soil to flora, and
confirmed presence of contaminants in exposed soil on canyon walls.

4.3 Conceptual Site Model

To assist in characterizing potential contaminants of concern at OU 1078, a conceptual site model has
been developed. The conceptual model identifies the scenario for estimating exposure to an individual
maximally exposed at the area and uses the residential land-use scenario (Section 4.4.1). The concep-
tual model for contaminant release, migration, and viable routes of exposure is presented in Figure 4.2-1.
The diagram differentiates exposure routes for the mesa top from those for canyon walls (Figures 4.3-1
and 4.3-2). Viable pathways included in the model are based on present knowledge of the SWMU types.
Pathway descriptions include primary release mechanisms, environmental migration processes, and re-
sulting contaminated media for each pathway (expanded upon in Table 4.3-1). Exposure routes and re-
ceptors for each potentially contaminated media were described in Section 4.2, Because the entire
mesa-top area could be used for residences in the future, all exposure media and routes for the current
residents will be applicable for the future resident scenarios for the mesa top.

A preliminary radiological dose estimation of mesa-top SWMUs has been carried out, based on data col-
lected from decontamination and decommissioning activities that occurred at TA-1 in 1974-1976 (Section
2.2.4). These initial radiological dose estimates identify potential SWMUs of concern and provide a basis
for prioritization of those SWMUs. The radiological dose estimation approach is summarized in the fol-
lowing section. Data acquired from planned field investigations will allow a more comprehensive evalua-
tion of conditions and dose at OU 1078, particularly on the undisturbed canyon walls, and provide for an
analysis of risk due to any residual contaminants detected at OU 1078. Field investigations will also verify
the value of the historical monitoring data used to estimate dose.

Under the current land-use patterns of the mesa top, the major receptor of concern is the family thaf
gardens and harvests vegetables for their own consumption. On-site worker exposure will not be evalu-
ated at this time because their exposure is estimated to be less than the resident exposure; however, the
risk of a probable exposure situation to on-site workers will be calculated subsequent to acquiring sam-
pling results in the RFI report. (The safety of the site investigation personnel during the RFl is evaluated
in accordance with the Health and Safety Plan, Annex Ill.) The major receptor on the canyon walls is
likely to be the recreational user, that is, the child playing on the soil and rocks or the casual hiker.

In both scenarios, the primary exposure pathways of concern are surface water run-off and sediment
transport; external penetrating radiation or dermal contact to hazardous constituents; and wind re-entrain-
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ment and dispersal of surface soil. Unsaturated zone transport (in both liquid and vapor phases) and the
ground water pathway are not of concern, based on paucity of source terms, tuff characteristics, the great
depth of the main aquifer system, and the lack of a viable pathway for contaminants to move to ground

water.

Inhalation, ingestion, and dermal contact of potentially contaminated soil and tuff through recreational use
or gardening are primary potential exposure mechanisms. Wind entrainment of soil-borne contaminants
can be a pathway for widespread dispersal of contaminants. Dispersal is limited to surficial deposits and
soil and debris exposed by erosion processes. Run-off, soil erosion, and subsequent movement and fate
of the water and transported contaminants in the OU 1078 environment are important contaminant migra-
tion components. Erosive exposure processes are long-term release mechanisms serving to expose
previously contained contaminants to the environment or to provide access of water to previously pro-
tected soil. ‘

Through the TA-21 (OU 1106) site investigation, pilot studies, and remediation etforts, site characteriza-
tion data applicable to OU 1078 will be collected. Because TA-21 is not accessible to the general public,

more extensive geologic and hydrologic investigations are planned at this site. In addition, because TA-

21 and TA-1 are located on the same mesa, data collected at TA-21 can be used for further refinement of
the TA-1 conceptual model, either to support the current model or to define another model. Further, the
ER Program is currently developing regional framework studies. Results of these studies will be inte-
grated into the development of the TA-1 conceptual model.

4.4 Dose Estimation Procedures

The considerations described above set the groundwork for radiological dose estimates that will be used
to prioritize the need for investigation and sampling of SWMUs. To conduct such estimations, several
assumptions must be made and site-specific parameters estimated. These assumptions and parameters,
presented in the rest of this chapter, include

identification of the maximally exposed individual,

assumptions needed to allow us to use soil sampling data taken 15 years ago,

an estimation of the radionuciide contaminants present at the points of exposure, and

geologic and hydrologic parameters and pathway conversion factors.

Section 4.5 presents a preliminary dose estimate that can be used to characterize SWMUs and prioritize
sampling needs. One important component necessary for the RFI report baseline risk assessment is a
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method for combining radiological and chemical risk estimates to allow comparable decisions based on
risks from both types of contaminants. The development of such a model is incomplete at this time and
beyond the scope of the current OU 1078 work plan.

4.4,1 Exposure Scenarios

Many of the parameters that determine the dose of a radionuclide or chemical to which an individual is
exposed are determined by exposure scenarios, that is patterns of human activity that determine expo-
sure to a contaminant. When estimating human heaith risk from SWMUs, it is important to select a sce-
nario that estimates exposure to the maximally exposed individual at the site. As identified in Section
4.2.1 and Section 4.2.2 maximally exposed individuals and exposure scenarios will be distinct for the
mesa top and the canyon wall.

Lifetime residents at OU 1078 who ingest soil as children, garden, and consume fruits and vegetables
grown on their land are expected 10 receive the highest predicted dose from any contaminant or combina-
tion of contaminants potentially present on the mesa top. This scenario, termed the residential scenario,
accounts for exposures throughout the lifetime of the resident. The residential scenario is highly probable
for OU 1078 because much of OU 1078 is occupied by privately owned townhouses or condominiums.
Although land available for gardening is quite limited at present, it is conceivable that in the future some of
the mesa top might be used for larger family units. An exposure unit of 5000 ft2 has been selected to
define the area used by a residential scenario (Neptune et al. 1990, 0748).

As discussed in Section 4.2.4 exposure pathways to the mesa-top resident are (1) inhalation of contami- -
nated dust; (2) ingestion of fruits or vegetables grown in contaminated soil; (3) direct dermal contact with
contaminated soil and debris; (4) external exposure 1o radiation; and (5) ingestion of contaminated soil.
Nonviable pathways include routine ingestion of drinking water drawn from on-site sources, ingestion of
meat or milk from livestock raised on site, and ingestion of aquatic foods raised in an on-site pond.

The canyon wall is inaccessible for human habitation and is likely to be used only for recreational activi-
ties. The maximally exposed individual has been identified as the child who plays on the hillside or the
casual hiker. This scenario can be termed a recreétional scenario with emphasis on a child. An exposure
unit of one acre is a likely space in which a child might roam on the hillside. An important factor in calcu-
lating risk by way of a recreational scenario is the relatively small amount of on-site time spent at the ac-
tivity. Pathways for exposure, as discussed in Section 4.2.4, include (1) direct dermal contact with con-
taminated soil and debris; (2) inhalation of re-entrained dusts; (3) external exposure to radiation; and (4)
ingestion of contaminated soil. Exposure through consumption of vegetables, meat, milk, or drinking
water are nonviable pathways in the recreational scenario. Many of the site-specific parameters needed
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to calculate exposure on the canyon walls are unknown at this time. Therefore, radiological dose esti-
mates for the recreational scenario on the canyon walls will not be developed further in the current ver-
sion of this work plan. The canyon wall baseline risk assessment will be presented in the OU 1078 RF1

report.

4.4.2 Assumptions for Radiological Dose Estimation

To devise methodology for preliminary dose estimation for OU 1078, the following basic assumptions are
made. Prioritizing investigation of SWMUs near residents of the Los Alamos townsite area is of primary
importance. Because the preliminary dose analysis uses soil sampling data from the 19741976 site
decontamination and decommissioning, pfeliminary dose estimation procedures will focus on the mesa-
top exposure scenario. The dose calculated will be the result of residual radioactivity. Risk due to haz-
ardous chemical constituents that may be present at SWMUs will be calculated after results from soil
samples indicate the presence of chemicals of concern. Risk assessment assumptions that are specific
to canyon walls will be developed after sampling data on the éanyon walls has been acquired. These

assumptions are listed below.

» The area of exposure, or the exposure unit, for the mesa top equals 5000 ft2, which is
estimated to be the average size of a residential home with a small yard.

» Contamination- causing present-day risk would be on the surface. This is a very
conservative assumption, and a study of dose versus the extent of cover material is
presented.

s Radionuclide sampling data taken upon completion of decommissioning and decon-
tamination activities of the mid-1970s (Ahlquist et al. 1977, 0016) can be used to
estimate levels of any residual radioactive contamination today.

s The mesa-top ground surface at OU 1078 has been homogenized because of anthro-
pogenic activities such as construction, landscaping, and physical forces, such as wind
and rain. Thus, former surface hot spots of contamination have been diluted, and the
prevalence of surface hot spot contamination has been reduced.

s At each site, the level of contamination, measured in gross alpha activity, is assigned
tooneradionuclide. Theradionuclide chosen is the most pervasive and most persistent
radionuclide expected at the site, making this a conservative assumption.

s The highest mean value of the sampling data for each site (calculated for an exposure
unit) is used to represent the level of contamination at that site.

s Soil samples that had reported concentration levels less than the detection limit (in the
1974 sampling) of 20 pCi/g for gross alpha counts are assigned a value of 10 pCi/g, or
one-half the detection limit, in the calculation of mean activity per exposure unit. This
is only one method of several that could be used to treat nondetects.

+ Residents receive drinking water from off-site uncontaminated, underground sources.
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JABLE 4.4-1

PARAMETERS FOR OU 1078 MESA-TOP PRELIMINARY DOSE ESTIMATION

Parameter Description

Parameter Value

Source

- Pathway Conversion Factors
Inhalation rate
Mass loading for inhalation

Dilution length for airborme dust, inhalation
Occupancy factor, inhalation

Occupancy and shielding factor, external gamma,

based on exposure frequency
Fruit, vegetabie, and grain consumption
Leafy vegetable consumption

Soil ingestion rate
Mass loading for foliar deposition
Depth of soil mixing layer

Depth of roots
Exposure Frequency
Fraction of time spent indoors
Fraction of time spent outdoors, on site

Contaminated Site Assumptions

Area of contaminated zone
Thickness of contaminated zone
Length parallel to aquifer flow
Time since placement of material
Cover depth

Climatic Parameters

Adult, Child (if different)

7297 m3Kr, 5869 m3Ar

0.0002 g/m3
30m
45

.60
124 kg/yr, 62.4 kg/yr
36 kgtyr, 29 kghyr

36.5 gfyr, 73 kag/yr
0.0001 g/m3
A5 m

o9 m

.50
.25

464 m2
1.0 m
215 m
30 yr
0.0 m

EPA 1991, 0746

EPA 1989, 0297
NMEID 1990, 0704
Gilbert et al. 1989, 0754
Calculated

Calculated:

EPA 1991, 0746
Clement Associates
1988, 0745

EPA 1991,0746

Gilbert et al. 1989, 0754
Clement Associates
1988, 0745

Site Data

Calculated
Cailculated

Site data
Site data
Calculated
Site data

(assume contaminants on the surface)

Evapotranspiration coefficient 6 *
Precipitation 0.4 mfyr *
Irrigation 8.0 mfyr Site data
Irrigation mode overhead Site data
Run-off coefficient 52 Site data
Irrigation fraction from ground water 0 Site data
Geologic Strata
Contaminated Zone
Soil density 1.6 glcm3 *
Erosion rate 0.001 miyr *
Total porosity 04 *
Effective porosity 0.2 *
Hydraulic conductivity 50.0 m/yr *
Soil-specific b parameter 53 Gilbert et al. 1989, 0754
Saturated Zone
Soil density 1.6 g/cm3 *
Total porosity 0.3 ‘
Effective porosity 0.3 *
Hydraulic conductivity 270.0 mAyr *
Hydraulic gradient 0.02 *
Soil-specific b parameter 5.3 Gilbert et al. 1989, 0754
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TABLE 4.4-1 (concluded)
Parameter Description Parameter Value Source

Water table drop rate 0.3 miyr *

Model: (nondispersion or mass balance) Nondispersion Gilbert et al. 1988, 0754
Unsaturated Zone 1

Thickness 260 m DOE 1979, 0051

Soil density 1.6 g/em3 DOE 1979, 0051

Total porosity 05 DOE 1979, 0051

Effective porosity 0.4 DOE 1979, 0051

Hydraulic conductivity 30.0 m#yr DOE 1979, 0051

Soil-specific b paramster 53 Gilbert et al. 1989, 0754
Unsaturated Zone 2

Thickness 100 m DOE 1979, 0051

Soil density 1.6 g/cm3 DOE 1979, 0051

Total porosity 0.4 DOE 1979, 0051

Effective porosity 0.2 DOE 1979, 0051

Hydraulic conductivity 37.0 miyr ‘ DOE 1979, 0051

Soil-specific b parameter 5.3 _ Gilbert et al. 1989, 0754

“*These values from Purtymun and Stoker (1988, 0205) and Abeele et al. (1981, 0009).

4.4.3 Description of Models

4.4.3.1 Radiological Dose

DOE Order 5400.5 has approved the use of a standardized computer code, developed by Argonne Na-
tional Laboratory (Gilbert et al. 1989, 0754) to calculate dose, as committed effective dose equivalents
(CEDE) to a maximally exposed population group. The code, Residuél Radioactive Materials (RESRAD),
applies site-specific parameters for each effective pathway in a chosen exposure scenario. For Ol 1078,
the choice of the residential scenario leads to activation or deactivation of pathways discussed above.
The RESRAD code requires some site-specific input parameters 0 assess relative importance of expo-
sure pathways for the residential scenario. OU 1078 input parameters are presented in Table 4.4-1.
Many parameters (e.g., inhalation, dietary and nondietary pathways, and soil ingestion) are default values
recommended by the EPA (EPA 1989, 0304; EPA 1991, 0746, Clement Associates 1988, 0745). These
default values are considered conservative estimates. Site-specific climatic values, such as precipitation,
irrigation, run-off coefficient, wind speed, and erosion rate are used. Hydrologic parameters for QU
1078’s three geologic strata, the contaminated, saturated, and unsaturated zones, are aiso site specific.
The ground water pathway is not a viable route of exposure. Climatic and hydrologic parameters periph-
erally affect other pathways, such as uptake of radioactive contaminants by root systems.

Once site-specific parameters have been entered into the RESRAD code, the program computes a radio-
logical dose (CEDE) in mrem/yr from a known concentration of a single radioisotope or a combination of
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radionuclides. Radionuclide concentrations can be entered as soil concentration (pCi/g), concentration

in water (pCifl), or both. For OU 1078, single radionuclide concentrations are estimated from soil sam-
pling data collected in 1976. In oompuﬁng the total dose (CEDE) to a maximally exposed individual,
RESRAD considers the radionuclide decay products’ contribution. The dose conversion factors for radia-
tion exposure by inhalation, ingestion, and external radiation were taken from DOE reports (DOE 1988,
0266; DOE 1988, 0265); similar values (for inhalation and ingestion) are given in an EPA report (EPA
1988, 0297). The use of RESRAD for a preliminary dose estimation for the mesa top is presented below
in Section 4.5.

4.43.2 Toxicological Dose

Toxicological dose will be included in baseline risk assessment calculations for potential health effects of
residual hazardous constituents at OU 1078, should any be detected. The LANL ER Program is devel-

oping a program-wide approach to risk assessment for all OUs. A discussion of calculating toxicological
risk for OU 1078 is outside the scope of the current version of the OU 1078 work plan. The models and

approach will follow ER Program guidance.

4.5 Preliminary Dose Estimation

The 1974-1976 decontamination and decommissioning activities at TA-1 focused on removal of radionu-
clide contamination. Therefore, the soil sampling data available to calculate radiological dose is gross
alpha activity. Most SWMUs have data for gross alpha activities; however, quantitative isotopic concen-
trations are restricted to select sites. The Ahlquist report (Ahlquist et al. 1977, 0016) documents a linear
correlation between gross alpha activity and radionuclide concentration on soil. Based on historic docu-
mentation of TA-1 waste practices, research activities, and operational procedures, each SWMU aggre-
gate can be associated with a primary discrete radioactive contaminant and gross alpha concentrations
can be assumed to have resulted from that radionuclide.

In the 1974-1976 radiological survey and cleanup, contaminated areas were excavated until radiation
levels in remaining soil or sediments measured as low as practicably achievable (generally less than 25
pCi/g gross alpha or beta above background) (Ahlquist et al. 1977, 0016). Contaminated soil was taken
to the Laboratory’s low-level disposal facility at Area G. After excavated areas were determined to be
uncontaminated, they were backfilled with clean fill material.
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JABLE4.51

Ol 1078 SAMPLING POINTS AND DOSE ESTIMATES USING MESA-TOP PARAMETERS'

SWMU Description Number of Number ot Mean GROSS TOTAL DOSEt
Sampling samples >20 ALPHA {mrem/yr)
Points pli/g {(pCig)
Hillside 137 Aggregate Adult/Child
D-2 Buikling clean, 1976 59 30 359 14, 13 238py
NW of D Building, 21 4 159 6,6 239py
surface
NW of D Buiding, 1m 21 7 18.1 8,7 ¥¥py
S of D Buiding 160 50 272 11,10 238py
Center of D Building 421 125 237 9,0 239py

range 11910284

Bailey Bridge Aggregate

H-Theta Area 53 12 21.7 11,11 238y
H-Theta Area 59 7 235 12, 12 23y
S Warehouse 1 3 209 11,10 236y

Sigma Building Vieinity

Sigma Buikding as 2 11.4 6,6 2%
Detta Building 7 3 287 15, 14 235y
J-2TU Arsa
TU Area 27 1 1.1 6,6 2%y
J-2 Building area 22 2 126 7,6 3%y
Hilside 140 %
Warehouse area 58 2 10.8 6,5 235y
Outtall 140 9 6 67.7 35,34 235y
Outtall 140, EW trench 36 3 12.1 6,6 23%
Outfall 140, NW/SE 10 1 16 A 6,6 3%y
Trench
Outtall 140, Pit 10 1 1.7 6,6 2%y
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TABLE 4.5-1,{corcluded)

SWMU Description Number of Number of Mean GROSS TOTAL DOSE¢$

Sampling samples »20 ALPHA {mrem/yr)

Points pCilg (pCirg)

Hillside 138 Aggregate? AdulvChild
Outfall 138 area 45 26 796.9 311,295 23%py

Trench 1 13 9 16.9 7,6 23%y

Trench 5 16 1 125 5,5 3%y

Tank 138 8 4 34,0 13,13 2%y

*The calculations estimate surface dose although the data used are from subsurface measurements.

+Dose is calculated by the RESRAD computer code and assumes that gross alpha levels are due to either 239Pu or 2350,
$These sampling locations are strictly hillsides outside of the current security fence except the warehouse area of Hillside 140 ;
therefore, the areas were not cleaned up in the 1970s decontamination activities. Nevertheless, the sampling data is available s
corresponding doses have been calculated here using the mesa-top exposure scenarios and parameters.

The 1974-1976 sampling data collected by Ahlquist (Ahlquist et al. 1977, 0016) can be associated with
SWMU aggregates for the purpose of calculating radiological dose. Gross alpha values used here are
those from samples collected after ihe 1976 cleanup effort. The shaded areas in Figures 4.5-1a—e indi-
cate the location of the 1976 sampling data within current SWMU aggregates; trenches are not depicted
with a high degree of certainty. The sampling points in the figures are not to scale; the figures have been
created solely to depict the relation between sampling points and former TA-1 buildings. Some SWMUs
aggregates have no sampling data from the 1975-1976 decommissioning activities that can be associ-
ated with their locations. Those aggregates (E and H through P) have individual sampling plans designed

for them {Chapter 7).

Table 4.5-1 presents mean gross alpha activity (in pCi/g) for 1976 data and describes sample locations
corresponding to former TA-1 buildings and current SWMU aggregates. The table also includes informa-
tion on the number of soil samples having detectable levels of alpha radiation (above the 20 pCi/g detec-
tion limit). In order to compute mean gross alpha levels for each area, data points below the limit of de-
tection were ascribed a value of 10 pCi/g, or one-half the detection limit. !

In an attempt to determine any effect that shape and size of an exposure unit might have on contaminant
concentration within a sampling set, different exposure units were characterized statistically using various
shapes to calculate activity per unit area. Sampling data means for exposure units shaped as squares,
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rectangles, wedges, and circles of 5000 and 3000 fi2 were compared and their distributions plotted. It ;
was found that the means for the different shapes did not vary significantly. The 5000 #2 circular-areas .
generally had the smallest mean and mean variance and were normally distributed. Exposure units of

5000 #i2 will be used to calculate dose (CEDE) on the mesa top; 5000 ft2 circles have been used to calcu-

100

10

Dose (mrem/yr)

01
.001
O T 0]
.0001 : — —
0 2 4 6 8

Cover Depth (m)

Figure 4.5-2 Log of dose versus cover depth for a dose of 38 mrem/yi
with no cover.

late means. As an example, Table 4.5-1 denotes the mean gross alpha value calculated for each sam-
pling data set grouped by SWMU aggregate. Many soil samples were taken over an area larger than
5000 ft2in the center of D Building. We have reported the overall activity mean of the area, 23.7 pCi/g,
and the range of means calculated for 29 randomly determined 5000 #2 circular areas. The low value of
the range, 11.9 pCi/g, indicates a random circle that encompassed only 4 of 54 data points above detec-
tion limit; the high value of the range, 28.4 pCi/g, had 26 of 57 soil samples above 20 pCi/g gross alpha.

The RESRAD code has been used to calculate maximum dose (CEDE in mrem/)}r) for each set of QU

1078 sampling means; the results are presented in Table 4.5-1. For each SWMU area, the gross alpha

data are entirely applied as 23%Pu or as 235U (both alpha emitters), depending upon the principal radioiso-

tope contaminant expected for the SWMU aggregate. This assumption is conservative because the ra-

dionuclide chosen is one most likely to be present and most persistent in the environment. An assump- .

tion has been made that doses calculated from 1976 sampling data are representative of residual radio-
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activity on the ground surface today. This assumption is extremely conservative because clean fill was
put into this area, and the ground sampled in 1976 may be buried under 0.2-5 m of soil. If this is the
case, dose values 10 a maximally exposed individual would be considerably lower under present-day con-
ditions. The protection against alpha radiation offered by various depths of soil cover is presented in Fig-
ure 4.5-2. A hypothetical dose of 38 mrem/yr with no cover drops one and one-half orders of magnitude

with 0.2 m of cover and approaches zero with 1 m of cover material.

The conservative projected dose (CEDE) estimates for the mesa-top SWMU areas range from 6to 15
mremvyr for adults and 5 to 14 mrenvyr for children. These doses result from sampling data means that
ranged from 10.8 to 28.7 pCi/g gross alpha levels. The dose estimates for the child are somewhat lower
than those for the adult residents. An analysis of the contribution of each exposure pathway to the maxi-
mum dose can partially explain these results. Pathway component analysis of the RESRAD calculations
indicate that 88-97% of the maximum dose estimates are through dust inhalation and external radiation
exposure and 3—-16% through plant and soil ingestion. Because the major exposure route for radionuclide
dose is inhalation, the child, who has a lower inhalation rate, would be expected to have lower maximum
dose because of residual radiation at this site (NMEID 1990, 0704). However, it would be expected that
soil ingestion would play a larger role in dose calculations for a child for hazardous chemical constituents, ‘
should any be present.

The data support a need for verification of the 1976 sampling data and for formal treatment of available
and collected data. The results of our preliminary dose calculations have been used to prioritize SWMU
aggregate areas on the mesa top and hillsides for field investigation. If possible, the 1976 data will be
used to supplement data collected during the RFI.

Several assumptions made when using the RESRAD code have led to conservative estimates of maxi-
mum dose. Those assumptions include the following: (1) soil samples taken in 1976 represent the levels
present in soil today; (2) gross alpha counts are on the surface; (3) all gross alpha counts have been as-
signed to the most probable, worst case radionuclide at each site; and (4) mesa-top residents would be
exposed through all pathways chosen, including a large amount of their diet taken from food-grown on

site.

As mentioned above, preliminary dose estimates presented here are based on soil sampling data col-
lected in the mid-1970s. Although much soil was removed from the TA-1 area (more than 19 000 yd3),
radionuclides were the only contaminants for which soil samples were invéstigated. To test whether the
preliminary dose estimates represent true incremental doses to current residents of OU 1078, verification

sampling will be conducted. Some sampling will be of a confirmatory nature (radionuclide analyses on
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TABLE 4.6-1

PRIORITIZED LIST OF OU 1078 SWMU AGGREGATES

Aggregate Aggregate Title Sampling Pian Reason for Listing
Letter
A Sigma Building Mesa top Surrounded by residents, soil
sampling levels above detection
B Bailey Bridge Mesa top, hillsides Very close 1o residents, suspected
contamination on debris
Cc Hillside 140 Hillsides Close to residents, high aipha
readings on hillside
D J-2/TU Area Mesa top, hillsides Close to residents, high alpha
readings before cleanup
E Cooling Tower 80 Mesa top, hillsides Close to residents
F Hillside 138 Hillsides Hillside site, close to doctor's office
G Hillside 137 Mesa top, hillsides Site not directly near residents
H Surface Disposal SE of  Hillsides Site far from people
LA Inn
{ Can Dump Site Hillsides Do not expect hazardous
contaminants
J Ashley Pond Ashiey Pond Public use area
Industrial waste disposal Industrial waste disposal line Nature of historical use
line
L Eastern Sanitary Waste  Opportunity-as-available Nature of use, do not expect
Line contaminants
M Northern Sanitary Waste Opportunity-as-available Nature of use, do not expect
Line contaminants
N Western Sanitary Waste  Opportunity-as-available Nature of use, do not expect
Line contaminants
O Subsurtace Opportunity-as-available Do not expect hazardous
contamination at UW contaminants
P Soil contamination under Oppontunity-as-available Paved over
Trinity Drive

samples taken in areas where past soil sampling data indicated residual radioactivity). In addition, many

sampies will be analyzed for metals and semivolatile organic compounds to cerlity that the QU 1078 area

does not pose an unacceptable health risk to any inhabitants. The sampling plans are presented in Chap-

ter7.

4.6 Prioritization of OU 1078 SWMU Aggregates

The preliminary dose estimates presented in Section 4.5 have been used primarily to prioritize SWMU

aggregates located on the mesa top so that those of highest concern can be investigated first. The
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prioritization of aggregates will be used to implement the sampling plans that are developed in Chapter 7.
Proximity to population and historical information on the nature of possible contaminants have also been
used to prioritize the aggregates. Distance from aggregates to residents was the most important consid-
eration used in the prioritization; those aggregates closest to residents have been rated highest. Hillside
aggregates have been prioritized based on proximity to population and gross alpha sampling data. Table
4.6-1 orders OU 1078 aggregates from those of most concern to those of least concern and includes
information used to judge the level of importance to OU 1078 sampling plans. Table 4.6-1 also identifies
the type of sampling plan proposed in the current RFl work plan that corresponds to each SWMU aggre-
gate. Sampling efforts in the field will begin with those sites of most concern in the summer of 1992.

4.7 Cultural and Biological Resources

4.7.1 Biological Summary

During 1991, field surveys for OU 1078 (site characterization) were conducted by the Biological Resource
Evaluations Team of the Environmental Protection Group (EM-8) to provide National Environmental Pro-
tection Act (NEPA) documentation for OU 1078. The available NEPA documentation is found in Appendix
B of this work plan. Site characterization requires surface and subsurface sampling within the OU and
Los Alamos Canyon. Further information concerning biological field surveys for OU 1078 is contained in
the report, Biological Assessment for Environmental Restoration Program, Operable Unit 1078 (Appendix
B). The biological assessment will contain specific information on survey methodology, results, and miti-
gation measures. This assessment will also contain information that may aid in defining ecological path-

ways and vegetation restoration.

Field surveys were conducted in compliance with the Federal Endangered Species Act of 1973, the New
Mexico Wildlife Conservation Act, the New Mexico Endangered Plant Species Act, Executive Order
11930 (Protection of Wetlands), Executive Order 11988 (Floodplain Management), 10 CFR 1022, and
'DOE Order 5400.1.

The purpose of the field surveys was threefold. The first was to determine the presence of critical habitat
for any state or federal sensitive, threatened, or endangered plant or animal species within OU 1078
boundaries. Secondly, surveys were conducted to determine the presence of any ecologically sensitive
areas, such as floodplains or wetlands; the extent of these areas; and their general characteristics. The
third purpose was to provide additionai piant and wildlife data concerning habitat types within the OU.

Results and Mitigations. Database searches indicated that species of possible concern for OU 1078

were the
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« peregrine falcon (Falco peregrinus, federally endangered);
s spotted bat (Euderma maculatum, state endangered),

+ Jemez Mountains salamander (Plethodon neomexicanus, state endangered and fed-
erally protected under a memorandum of agreement);

s Mexican spotted owl (Strix occidentalis lucida, federal candidate);
« pine marten (Martes americana, state endangered); and

= wood lily {Lilium philadeiphicum var. andium, state endangered).

Threatened and Endangered Specles. Based on the habitat evaluation and previous OU 1078 data, no
species listed in the this plan appear to have potential for occurrence at QU 1078.

Wetlands/Floodplalns. There are no wetlands located within Ol 1078. Potential floodplains are found
within the canyon systems outside of OLJ 1078. Although present, these floodplains will not be adversely
impacted by the proposed action and therefore no mitigation measures are necessary.

Impacts to nonsensitive plant species should be avoided when possible. Because off-road driving is es-
pecially harmful to plants and soil crust, vehicular travel should be restricted to existing roads whenever
possible. If off-road travel is required, EM-8 should be contacted to monitor the activity. Revegetation
may be required at some sites. A list of native plants suitable for OU 1078 revegetation is contained in
the final report, Biological Assessment for Environmental Restoration Program, Operable Unit 1078, Ap-
pendix B.

4.7.2 Cultural Resources

Two archaeological sites have been located on the OU 1078 hillsides. No soil sampling is planned at
either of these two locations. Further documentation of the locations can be found in Appendix B.

May 1992 4-36 RFI Work Plan for QU 1078




Chapter 4 Conceptual Model For Technical Area 1

REFERENCES

Abeele, W. V., M. L. Wheeler, and B. W. Burton, October 1981. “Geohydrology of Bandelier Tuff,” Los
Alamos National Laboratory Report LA-8962-MS, Los Alamos, New Mexico. (Abeele et al. 1981, 0009)

Abeele, W. V., and J. W. Nyhan 1987. “Emanation and Dispersal of Tritiated Water from Disposal
Shatts,” Nuclear and Chemical Waste Management, Vol. 7, pp. 217-226. (Abeele and Nyhan 1987, 0008)

Ahlquist, A. J., A. K. Stoker, and L. K. Trocki, December 1977. “Radiological Survey and Decontamina-
tion of the Former Main Technical Area (TA-1) at Los Alamos, New Mexico,” Los Alamos Scientific Labo-
ratory Report LA-6887, Los Alamos, New Mexico. (Ahiquist et al. 1977, 0016)

Clement Associates, Inc., June 1988. “Multi-Pathway Health Risk Assessment Input Parameters Guid-
ance Document,” prepared for the South Coast Air Quality Management District under Contract #8798, El
Monte, California. (Clement Associates 1988, 0745)

Den-Baars, P. 8., Ocotober 31, 1991, “TA-1 Risk Assessment,” International Technology Corporation
letter from P. S, Den-Baars to A. Dorries, Project No. 301215.08.03.08, Los Alamos, New Mexico. (Den-
Baars 1991, 09-0046 )

DOE (US Department of Energy), December 1979. *Final Environmental Impact Statement: Los Alamos
Scientific Laboratory Site, New Mexico,” DOE/EIS-0018, Washington, DC. (DOE 1979, 0051)

DOE (US Department of Energy), July 1988. “Internal Dose Conversion Factors for Calculation of Dose
to the Public,” DOE/EH-0071, Washington, DC. (DOE 1988, 0266)

DOE (US Department of Energy), July 1988. “External Dose-Rate Conversion Factors for Calculation
of Dose to the Public,” DOE/EH-0070.DOE (US Department of Energy), September 13, 1988. (DOE
1988, 0265)

EPA (US Environmental Protection Agency), September 1988. “Limiting Values of Radionuclide Intake
and Air Concentration and Dose Conversion Factors for Inhalation, Submersion, and Ingestion, Federal
Guidance Report 11, EPA-520/1-88-020, Washington, DC. (EPA 1988, 0297)

EPA (US Environmental Protection Agency), July 1989. “Exposure Factors Handbook,” EPA/600/8-89/
043, Washington, DC. (EPA 1989, 0304)

EPA (US Environmental Protection Agency), March 1991, *Risk Assessment Guidance for Superfund—
Volume I: Human Health Evaluation Manual. Supplemental Guidance. Standard Default Exposure Fac-
tors,” OSWER Directive 9285.6-03, Office of Emergency and Remedial Response, Washington, DC.
(EPA 1991, 0746)

Gilbert T.L., Yu C,, Yuan Y.C., Zielen A.J., Jusko M.J., and A. Wallp, June 1989. “A Manual for imple-
menting Residual Radipactive Material Guidelines,” ANL/ES-160, DOE/CH/8901,Argonne National Labo-
ratory Argonne, IL. (Gilbert et al. 1989, 0745)

Neptune, D., E. P. Brantly, M. J. Messner, and D.I. Michael, May 1990. “Quantitative Decision Making in
Superfund: A Data Quality Objectives Case Study,” in Journal of Hazardous Materials Control, May/
June 1990. (Neptune et al. 1990, 0748)

NMEID (New Mexico Environmental Improvement Division) 1990. “Air Quality Bureau Annual Report
1985-1988," EID/AIR-90/1, Santa Fe, New Mexico. (NMEID 1990, 0704)

RF| Work Plan for QU 1078 4-37 May 1992



Conceptual Model For Technical Area 1 Chapter 4

Purtymun, W. D., and A. K. Stoker, August 1988. “Water Supply at Los Alamos: Current Status of Wells
and Future Water Supply,” Los Alamos National Laboratory Report LA-11332-MS, Los Alamos, New
Mexico. (Purtymun and Stoker 1988, 0205)

Purtymun, W. D, E. A. Enyart, and S. G. McLin, August 1989. “Hydrologic Characteristics of the
Bandelier Tuff as Determined Through an Injection Well System,” Los Alamos National Laboratory Re-
port LA-11511-MS, Los Alamos, New Mexico. (Purtymun et al. 1989, 0214)

Travis, J. R., month 1975. “A Model for Predicting the Redistribution of Particulate Contaminants from
Soil Surfaces,” Los Alamos Scientific Laboratory Report LA-6779-MS, Los Alamos, New Mexico. (Travis

1975, 0420)

May 1992 4-38 RFI Work Plan for OU 1078




Executive Summary

Chapter 5

» General

Chapter. 1 » Field Operations
Introcuction « Standard Survey, Screening, and
Analytical Table
* Field Surveys
Chapter 2

Technical Area 1 ’ S? mpling Me,thOdS
Perspective * Field Screening
- » Field Laboratory Measurements

* Laboratory Analysis-
Chapter 3

Environmental Setting

Chapter 4
Conceptual Model
for Technical Area 1

Chapter 6

Solid Waste Management
Unit Aggregate
Background Information

Chapter 7
Solid Waste Management
Unit Aggregate
Sampling Plans

Annexes Appendices




Chapter 5 ; Field Investigation Methods

5.0 FIELD INVESTIGATION METHODS

5.1 General

This chapter identities and describes aspects of the phased field investigation process common among
Technical Area 1 (TA-1) solid waste management units (SWMUs). Information that is identical for each

aggregate-specific field sampling plan is consolidated to reduce repetition.

The following general assumptions and decisions have been made to guide all of the SWMU aggregate

field sampling investigations presented in Chapter 7.

» Releases of radioactive materials may have occurred without simultaneous release of
hazardous constituents.

- Therelease of hazardous constituents at some SWMUs may not have been associated
with the release of radioactive materials, but years of human activities and action by
physical forces would have diluted this isolation effect.

s Field radiological surveys and field screening of samples will be used to identify any
existing gross contamination and to serve as Level | data.

'+ Field laboratory analyses (if available) will be used to more quickly provide Level il/Ill
data to help guide field operations.

* Analytical laboratory analysis will complete the sampling planned at each phase of site
investigation.

This chapter includes discussions of several Laboratory-wide aspects of Los Alamos National Laboratory
(LANL or the Laboratory) field sampling implementation not covered in the SWMU aggregate-specific field
sampling plans of Chapter 7. These aspects include the following standard activities for supporting field
operations (Section 5.2).

+ Health and safety aspects of field operations

s Laboratory-required preliminary activities and supporn procedures

+ Documentation of locations to be sampled

s Sample handling and laboratory coordination procedures

» Equipment decontamination procedures

+ Management of wastes generated by sampling activities
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A complete list of environmental restoration (ER) standard operating procedures (SOPs) to be used at the
Operable Unit (OU 1078) is found in Table 1.10-4.

The primary focus of this chapter is on field investigation methods. It provides further OU-specific infor-
mation and builds on the field sampling methods section (Section 3.5.3) of the Laboratory's installation
work plan (IWP) (LANL 1990, 0144). The methods presented here are options in the IWP. In addition,
this chapter references the Laboratory’s ER SOPs for field operations (LANL 1992, 0411); some of these
SOPs are cdr"rently in preparation. Each of the brief descriptions given here refers to applicable ER
SOPs for detailed methodology. However, some field procedures (e.g., concrete debris sampling) cur-
rently have no associated ER SOP. This chapter describes the following methods (Sections 5.4-5.8).

+ Sampling methods

s Field survey methods to identify contaminants in situ (Level 1)

s Field sample screening methods to be used at or near ine point of sample collection
(Level I/11)

s Field laboratory measurement methods to provide rapid quantitative or
semiquantitative sample analyses Level II/11l)

+ Analytical laboratory methods (Level lII/IV)

The method descriptions presented here are simple, brief, and provide limited specitic information de-
scribing the application of the method. Specific information on each method (such as sampling location)
is provided by the SWMU aggregate-specific field sampling plans presented in Chapter 7. The brief
method descriptions presented here do not reduce the importance of the Quality Assurance Project Plan
(Annex Il) and the governing ER SOPs.

5.2 Field Operations

Several field investigations may be conducted concurrently. Figure 5.2-1 identifies the organizational

structure for the OU 1078 field investigation team. The field team manager will be responsible for field

work scheduling, field engineering, waste mangement, and field public relations activities. The field team

leader will be responsible for specific sampling activities, including sampling methodology, sample identifi-

cation and handling, and chain-of-custody procedures. The field team leader will also serve as the site

safety officer whose duties will overlap with HS-1 and HS-5 monitors who will also be on site. The field

team(s) may share various operations, such as the field laboratory, equipment decontamination, and .
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radioactive heaith monitoring. if a field laboratory is available, it will used it to perform any field analyses
(radionuclides, metals, and semivolatile organic compounds) required by the field sampling plans in
Chapter 7. The QU 1078 field team will also deliver soil samples to the EM-8 count lab for gross alpha,
beta, and gamma activity counting. Field laboratory analysis, if used, wili occur predominantly in Phase |
sampling. This fieid laboratory will be independently managed to ensure rigorous quality assurance (QA)
and quality control.

5.2.1 Health and Safety

Annex il presents the Health and Safety Project Plan for all field activities within the TA-1 OU. Annex lll
gives SWMU aggregate-specific information regarding known or suspected contaminants and suggests
personnel protection levels required for various activities. In general, most activities at TA-1 will require
Level D protection. As appropriate, samples acquired under this Resource Conservation and Recovery
Act (RCRA) tacility investigation (RF) will be screened immediately after collection to identify any poten-
tial gross radioactive or hazardous constituent contamination that could threaten the health and safety of
fieid personnel. The techniques listed in Section 5.6 will be used for this task. In particular, gross alpha
and gross gamma radiation surveys and organic vapor surveys will be standard procedure when suitable.
Because of the length of time that has passed since TA-1 has had active operations, volatile organic com-
pounds are not expected to be tound during surface, or Phase |, sampling. If appropriate, open excava-
tions and borehole headspace wili also be monitored using organic vapor instruments and combustible
gas and oxygen detectors. The following SOPs are applicable; all deviations from SOPs will be recorded
in field documentation.

+ Health and Safety Monitoring of Organic Vapofs with a Photoionization Detector
» Health and Safety Monitoring of Organic Vapors with a Flame lonization Detector

« Health and Safety Monitoring of Combustible Gas Levels

5.2.2 Cultural and Blological Resource Evaluations

As pan of the Laboratory’s environment, safety, and health (ES&H) guestionnaire process and in conjunc-
tion with field work, cultural and biological resource evaluations (included as Appendix B) have been per-
formed tor those areas of TA-1 where the surface is to be disturbed, vegetation removed, or invasive ‘
sampting performed. The Deparntment of Energy (DOE) Environmental and Cultural Resources Checklist
for categorical exclusion has been completed and is being reviewed by the appropriate Laboratory and
DOE groups.
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Figure 5.2-1. TA-1 OU field work organization chart, showing health and satety
and quality assurance responsibility.
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5.2.3 Support Services

Laboratory support groups, such as ENG-3, and contractors, such as Johnson Control, will provide phygi-
cal services during the field investigation. Laboratory and contractor task procurement procedures will be
used. Services provided by these groups may include land surveying, hand trenching, hand augering,
excavating with backhoes and front-end loaders, moving pallets of drummed auger cuttings and decon-
tamination solutions, posting signs and other warning notices around the perimeter of the working area,
and any other tasks that may be required by the TA-1 OU project leader (PL).

5.2.4 Excavation Permits

As part of the ES&H questionnaire process, excavation permits are required by the Laboratory before any
excavation, drilling, or other invasive activity below 18 in. is begun. Acquisition of these permits will be
coordinated with EM-3 and Johnson Controls. Acquisition of excavation permits will be scheduled, as
appropriate, for each phase of field work. Excavation permits are not required for activities involving sur-
face sampling only. All areas intended for excavation, drilling, or sampling deeper than 18 in, will be
marked in the field for formal utility clearance before the work is begun.

5.2.5 Sample Control and Documentation

The IWP (Section 3.5.5) and Annex [V provide guidance for sample handling (LANL 1990, 0144). The ER
Program SOPs provide the following sample packaging, handling, chain of custody, and documentation
procedures (LANL 1992, 0411).

+ General Instructions for Field Investigations
« Sample Containers and Preservation
s Guide to Handiing, Packaging, and Shipping of Samples

» Sample Control and Field Documentation

5.2.6 Sample Coordination

The ER Program has established the EM-9 sample coordination facility to provide consistency for all in-
vestigations in handling collected samples and in assigning contract analytical laboratories. The system
is detailed in Section 3.5.5 and Appendix N of the IWP (LANL 1990, 0144). The applicable SOP is
Sample Control and Fielkd Documentation.
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5.2.7 Quality Assurance Samples . ‘

Several types of field QA samples will be collected during field investigations. Annex 1l defines each kind
of QA sample and gives its purpose. The field sampling plans in Chapter 7 specify collection frequency
for each type of field QA sample. The appropriate SOP is Field Quality Control Samples.

5.2.8 Equipment Decontamination

Decontamination is a QA measure and a safety precaution. It prevents cross contamination among
samples and maintains a safe and clean working environment. Sampling tools may be decontaminated in
the field by washing, rinsing, and drying. The effectiveness of the decontamination process is docu-
mented periodically by submitting rinsate blanks for laboratory analysis. Heavy machinery, vehicles, au-
ger flights, and cering tools used in borehole drilling and sampling are steam cleaned before each new
sampling event. Decontamination fluids, including steam-cleaning fluids, are considered hazardous
wastes and will be coliected and contained for proper disposal. The applicable SOP is General Equip-

ment Decontamination.

5.2.9 Waste Management . “
|

This discussion is based on Section 3.5.4 and Appendix B of the IWP (LANL 1990, 0144). Wastes pro-
duced during characterization sampling activities may include borehole auger cuttings, excess sample soil
excavated from trenching, decontamination and steam-cleaning fluids, and disposable materials, such as
wipes, protective clothing, and spoiled sample bottles. At TA-1, the following waste categories may be
encountered: nonhazardous solid waste, hazardous waste, low-level radioactive waste, and mixed
waste. The applicable SOP, Management of RFI-Generaled Waste, describes requirements for segregat-
ing, containing, characterizing, treating, and disposing of each type and category of waste. The ER regu-
latory compliance technical team leader will be consulted concerning proper procedures to effect waste
disposal.

5.3 Standard Survey, Screening, and Analytical Table

In all sampling plans of the OU 1078 work plan, a standard table has been used to identify field opera-
tions, sample analytical requirements, and specialty samples (e.g., duplicates). Table 5.3-1, an example
of this standard table, contains measurement or analysis identification columns and columns that identify
samples and sampling methods.
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5.3.1 Samples and Sampling Methods

The four columns on the left side of Table 5.3-1 indicate the type of sampling or activity to be conducted,
the sampling location, the depth interval {as appropriate}, and the sample identification number. Certain
table and sampling plan details may require modification should the observational approach warrant fieid
modifications. Sampling methods or activities identitied in the first column are defined in Section 5.5.

5.3.2 Survey, Screening, and Analysis Methods
The terms below define types of measurement for the OU 1078 work plan.

Field Surveys (or surveys). Direct reading or recording instruments are used to scan
the land surface to make measurements of in situ conditions. Typically, surveys provide
Level | data. Gamma radioactivity {(PHOSWICH readings) is a common target of tield
surveys. Land surveys are included in this category.’

Field Sample Screening. Instrumental observations are applied to samples at or near
the point of collection to measure the presence of contaminants or determine other
propenties of the sample. Field screening provides LevellorLevel it data. Gross alpha
radioactivity and organic vapors are common targets of field screening.

Fleld Laboratory Meas::rements. These sample analysis methods require minimal
sample preparation ana use bench-top analysis equipment. They measure contami-
nanis or other sample properties at lower detection limits and with better precision than
can be obtained with field screening techniques. Depending on the testing technique
used, Levels |, Il or il data may be produced. Gamma spectrometry on dried soil
samples placed in a fixed, shielded geometry (Petri dish) is a typical example.

Laboratory Analysis (or analyticai iaboratory analysis). This category represents the
ultimate analysis for which samples are collected, preserved, and sealed. Level lll or
1V data are usually expected and are generally provided by off-site analytical laborato-
ries.

These four categories of measurement are shown in Table 5.3-1. For the different categories, several
measurement techniques are identitied in vertical columns. These will be the most common techniques
used for the majority of TA-1 SWMU aggregates. The measurement techniques in each vertical column
are identified in Section 5.4, Section 5.6, Section 5.7, and Section 5.8.

The generic logic flow diagram in Figure 5.3-1 presents the interaction among‘the four categories of mea-
surement during field investigations. The exact logic flow and categories of measurements implemented
in an individual field investigation may vary from the generic logic flow presented in Figure 5.3-1. How-
ever, the structure that controls interaction between measurement types is uniformly applied in all field
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- Initiate fieid Investigation
Parform lield surveys. Are geaiogic
Use resuits to field surveys
guide sampling. required?
- Perform radiation survey at site
Do radiation . .
Continue |  YES survey resulls YES / s a dacision required
sampling require additional based on radiation
sampling? survay?
NO
NO
Collect site
- characterization
samples
. Perform field screening on all samples
Do field screening
results indicate YES .| Continue
additional sam gling sampling
is required?
Select sampies for analysis in analytical lab
Fhase | data assessment
implement Phase |l Dﬁ;gg" anal ::s
of sampling Phase il sampling?

interpret results tor SWMU charactarization

Figure 5.3-1. Logic flow diagram for field investigations.
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investigations. Logic flow diagrams (either generic and/or individual) for each SWMU aggregate field
investigation will be presented in each of the SWMU aggregate sampling plans in Chapter 7.

5.3.2.1 Use of the Standard Screening and Analysis Table

Table 5.3-1 serves two major purposes. First, it clearly and concisely summarizes the information associ-
ated with collected samples. it gives locations; indicates samnling methods and depth interval; identifies
major survey, screening, and analysis measurements for each sample (as detailed in Chapter 7); explic-
itly identifies the collection and analysis of field QA samples; and gives a representation of any options in
a sampling plan. Second, the table provides the detail needed to estimate investigation costs.

The foliowing three types of sampie selections are used to complete Table 5.3-1. The selection should be
marked at the intersection of the sample row and the analysis column.

v X. Planned sample screening and analysis should be marked with an X.

« E. AnEshouldbe usedto mark an example selection of samples. This is used for cases
in which a plan allows an option or provides guidance 1o fieid personnet for seiecting
particular sampies to be submitted for analysis. The particular samples selected in the
fieki may differ from those indicated by an £, but the actual number selected should not
differ radically from the number originally indicated. if a sample marked E is associated
with a field QA sampling requirement, the QA requirement will be applied to the actual
sample selected.

s C. A C should be used to mark sample analyses that are provided by the plan as a
contingency against foreseeable uncertainties that may be encountered in the field.

5.3.2.2 The Full Sulte of Analyses

At many SWMU aggregates insufficient current information necessitates sampling for a wide spectrum of
possible contaminants. in many cases, the analytical suile is simply specified as a full suite of analyses.
In the context of the OU 1078 work plan, a full suite indicales that the tollowing list of analyses will be
requested for a sample.

+ Gamma spectrometry (including '37Cs)

Total uranium

isotopic plutonium
s Semivolatile organic compounds (SW 8270) (EPA 1986, 0291)

« Metals (SW 6010) (EPA 1986, 0291)
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The full suite has been developed using available information on source terms and data collected during
the 1976 TA-1 decontamination {Ahlquist et al. 1977, 0016). Although many other radionuclides were
present at TA-1, their release is not a certainty. Additionally, most radionuclides were available in such
small amounts that if a release had occurred, its extent of contamination would be minimal. Many radio-
nuclides for which there is evidence of releases (e.g., '°Po) would have decayed to harmiess products
by today. Volatile organic compounds will not be analyzed in Phase | samples because physical and
biological forces operating since TA-1 was extant would certainly have reduced any volatile organics to

minimal levels.

5.3.2.3 Additional Analyses

For certain SWMU aggregates, additional laboratory analyses (e.g., isotopic thorium, 241Am) may be ap-
propriate. These édditional analyses will be performed on samples as detailed in Section 5.8. Blank
columns are provided in Table 5.3-1 for listing any additional analyses that may be required at particular
SWMU aggregates.

5.4 Field Surveys

Field surveys were previously defined in Section 5.3.2. These are primarily surveys of the land surface
perlormed on foot using direct-reading recording instruments. For this document, these surveys include
low-energy, gamma-radiation surveys, such as those perlormed with PHOSWICH or FIDLER meters. For
convenience, land engineering surveys to identify and mark specific site locations are included as field
surveys. Field survey data may be used to identify the presence of contaminants by using nondestructive
methods. Certain individual sampling plans require that radiological field survey techniques be used to
identify locations for judgmental sampling or as a preliminary assessment at areas where contaminants
are not expected or would be homogeneously distributed. While negative results from field surveys are
not conclusive evidence of the absence of contaminants, positive results obtained at an early stage can

allow timely redirecting of a sampling plan.

5.4.1 Radiological Surveys

5.4.1.1 Gross Gamma Survey

Several suitable instruments are available for these surveys: Micro-R meters, Nal detectors of various
sizes with rate meters or scalers, and Geiger-Miiller detectors. The preferred instruments are Micro-R
meters with the ability to measure to 5 pR/hr and 2-in. by 2-in. Nal detectors with rate meters capable of

displaying 100 counts/min. Some discrete- or continuous-measurement recording instrumerts are also
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available with the same detectors. Surveys are conducted by carrying the instrument at waist height,
walking stowly, and observing and recording the rate meter response. Measurements may also be made
at the ground surface 1o determine if localized contamination is present. The applicable SOP is Measure-
ment of Gamma Radiation Using a Sodium lodide (Nal) Detector.

54.1.2 Low-Energy Gamma Survey

Two instruments are commonly used for low-energy gamma surveys, the FIDLER and the PHOSWICH.
Both are adedbate for detection of low-energy photons such as the 60-keV gamma emission from 24'Am,
low-energy gamma, or x-rays that accompany the alpha decay of most heavy radionuclides, including
uranium, thorium, and plutonium. Either instrument or a suitable substitute may be used for the OU 1078
work plan. Discrete- and continuous-measurement models are available. Surveys are conducted by
walking, carrying the instrument close to the ground surface, and observing the rate meter or scaler. By
counting for a finite period of time, such as 100 seconds, measurements may also be made directly at the
ground surface to determine if localized contamination is present. The applicable SOPs are Standard
Procedure PHOSWICH Calibration, Quality Control, Detection Limits, and Field Use and Standard Proce-
dure FIDLER Calibration, Quality Control, Detection Limits, and Field Use.

5.4.2 Land Surveys

Land surveys will be used for three purposes: (1) to document most sampling locations, (2) to locate ei-
ther former or buried structures, and (3) to map disposed construction debris, land surface contours, and
field features. Sampling location surveying will be conducted for most sampling and not identified as a
task in the analytical table. In all cases, the precision requirements for the surveys are identical: +1-ft
horizontal and +0.1-ft vertical. The conventional survey procedures used are documented by Laboratory
Engineering Division personnel in their standard operating procedures.

5.4.3 Geomorphic Mapping

A significant amount of field or geomorphic mapping will be required at TA-1 to assist in the location of
certain sampling points. In order to sample those hillside areas judged most likely to contain potential
contamination, several of the individual sampling plans in Chapter 7 require the identification of hillside
watercourses or drainages. Preliminary field work at the TA-1 hillside SWMU aggregates (such as Hill-
sides 137 and 138) indicates that an expert field geologist will be required to document present-day pre-
cipitation run-off channels. The geologist will also comrelate present-day drainage channels to the historic
channels that would have carried fluids from the TA-1 outfall locations into the lower gradient area at the
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floor of Los Alamos Canyon. To assist in correlating current drainage channels to historic drainage chan-
nels, the geologist will use field mapping, aerial photographs, topographic maps, and other archival infor-
mation.

Several SWMU aggregale drainages ang channels are well defined from the rim to the floor of the canyon
{e.g., Bailey Bridge aggregate). Other hillside aggregates will require mapping, as described above.

Field maps allow the best use of professional judgment for placing representative sampling locations or
establishing the placement of a systematic sampling grid. Representative sampling locations must pro-
vide adequate coverage 1o assess dissemination of potential contaminants over the hilisides below TA-1.
Correct use of well-documented judgmental sampling points will aliow less reliance on nonjudgmental or
random sampling regimens. The applicable SOP is Geomorphic Characterization.

5.5 Sampling Methods

5.5.1 Introduction

For the fieid sampling plans used in Phase | of the OU 1078 work plan, a set of specific sampling meth-
ods has been selected, and the details of their use and application in the field have been carefuily de-
tined. For example, a surface soil sample in this document is specifically defined as representing a 0- to
6-in. layer of soil collected by a hand scoop {Section 5.5.2.1), and a vertical borehole core sample is a

3- or 5-ft core interval taken with a hand auger or a split-barrel sampler of a particular length and diameter
(Section 5.5.3). During the sampling process, an unexpected situation may require a change in the loca-
tion or depth of a sample from that specified in a sampling plan. in such situations, the field team leader
and QUPL will determine the new location or depth of the sample.

Essential details for each method to be used at TA-1 are identified below. However, to completely under-
stand the method, one must refer to the applicable ER SOP or individual field sampling plan for additional
information (e.g., hominal or target depth for a borehole).

5.5.2 Soil Sampling Methods

5.5.2.1 Surface Soll Samples

Surface soil samples are defined as samples taken from the first 6 in. of soil using a stainless steel,
Tetlon-coated, or otherwise inent plastic scoop. Instruments plated with chrome or other potentially con-
taminating materials are not acceptable for collecting this type of soil sample. Samples will be taken to a
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full 6-in. depth and the sides of the hole will be cut vertically to ensure that equal volumes of soil are
sampled over the full 6-in. depth. The applicable SOP is Spade and Scoop Method for Collection of Soil

Samples.

5.5.2.2 Near-Surface Soil Samples

The spade and scoop method will be used to obtain near-surface soil samples from depths of up to 30 in.
Spades, shovels, scoops, or hand augers will be used to remove surface material to the required depth.
Once the required degih is obtained, a stainless steel, Teflon-coated, or otherwise inert plastic scoop will
be used to collect the sample. Devices plated with chrome or other potentially contaminating materials
are not acceptable for soil sample collection of this type. Sample collectors must be careful to take the -
sample to the full depth specified in the SWMLU aggregate-specific sampling plan and to cut the sides of
the hole vertically to ensure equal volumes of soil are sampled over the full depth. The standard sample
thickness of 6 in. may be changed should an appropriate situation arise (e.g., encountering a tree root or
bedrock). The applicable SOP is Spade and Scoop Method for Collection of Soil Samples.

5.5.2.3 Undisturbed Surface Soil Samples

Undisturbed surface soil samples will be gathered from the first 6 in. of soil using the ring sampler
method. This method involves driving a 4-in.-diameter stainless steel tube (ring sampler} vertically into
the area to be sampled. The soil around the ring sampler is then excavated and the tube removed. An
undisturbed core sample is obtained by pushing the soil from the ring sampler. Because of the small
amount of undeveloped surface area at TA-1, undisturbed soil samples will rarely be taken. The appli- |
cable SOP is Stainless Steel Surface Soil Sampler.

5.5.2.4 Deposition-Layer Soil Samples

Deposition-layer samples will not be collected at TA-1. TA-1 has been nonoperational for over 25 years,
and the maijority of the surface soil at TA-1 has been severely altered by physical processes (wind, water,
sun) and by various anthropogenic activities resulting from the residential and commercial development of
the area. Any residue of airborne emissions from TA-1's operational period or from atmospheric fallout
would long since have been removed or grossly altered by a combination of wind erosion, water erosion,

and anthropogenic activity.
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5.5.2.5 _Manual Shallow Core Samplies

Small-volume subsurface soil samples can be recovered from depths up to 10 #t with a hand auger or with
a thin-wali tube sampler. The thin-wall tube sampler provides a less-disturbed sample than that obtained
with a hand auger. However, when it is not possible to force the thin-wall tube sampler through certain
soil sediments or tuff, sampling with a hand auger may be used. Neither the hand auger or the thin-wall
sampler is practical for digging below 10 ft. The applicable SOP is Hand Auger and Thin-Wall Tube Sam-
pler.

5.5.3 Borehole Core Sampling Methods

Split-barrel core subsurface sampling will be accomplished using a hollow-stem auger drill rig. Soil
samples will be collected using a split-barrel stainless steel sampler. A nominal depth for each borehole
will be given in Phase Il sampling plans that specify drilling activity. The borehole will be sampled to at
least this nominal depth. If contamination is detected by field screening methods or field laboratory mea-
surements in the last core interval above the nominal depth, specified drilling will continue until contami-
nation levels measure that of background in the successive sample interval. This criterion will be used to
determine when to stop drilling boreholes and as a means of ensuring that the maximum information on
contaminant depth is acquired. Phase |l sampling plans specify analytical plans for cores down to the
nominal depth. The pattern set by the analytical pian will be followed for the complete depth of the bore-
hole, as determined by the criterion for stopping just described. However, during the sampling process,
an unforeseen situation may require a change in the depth of sample from that specitied in the sampling
plan. in such situations, the field team leader and OUPL will determine the new depth of sample. The
applicable SOP is ASTM Method for Sampling with a Split Spoon.

5.5.3.1 Shallow Boreholes

Several of TA-1's sampling plans will call for shallow core Phase Il samples to be collected to investigate
subsurface migration of contaminants where potential for deep migration is low. This shallow borehole
method is intended for boreholes no deeper than 30 ft. For ease of setup and rapid drilling, the use of a
lightweight drilling rig may be preferred for all shallow boreholes. The criterion for stopping described in
Section 5.5.3 will also be used for these boreholes, and the applicable SOP is Drilling Methods and Drill
Site Management.
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5.5.4 Trenching

in the QU 1078 work plan, trenching is proposed for several purposes: to identify the location of buried
structures before drilling, to expose buried structures or backfilled trenches for sampling, and to expose
deeper soil for visual observation or sampling. Hand trenching may be performed for shallow depth sam-
pling or for use in areas inaccessible to heavy equipment. Backhoes or other appropriate equipment
capable of excavating to a depth of 15 ft may be used in areas accessible to heavy equipment. The width
and type of the bucket are based on soil conditions and type of exposure needed and will be determined
by the equipment operator. The trench must be wide enough for soil sampling, field surveying, and
screening operations 1o be performed safely. When a trench of 4 ft or deeper is needed, the OSHA stan-
dard for shoring and sioping {28 CFR 1926.650) will be followed (OSHA 1991, 0367). Because the tuff at
TA-1 is stable rock, shoring and sloping will generally not be required when tuff is trenched, but each
trench will be insbécted by a competent engineer or by health and safety personnel to ensure that no sign
of a potential cave-in exists. The maximum depth of a trench will generally be 15 #. The applicable SOP
is Excavating Methods.

5.5.5 Surface Water Sampling Methods

A Geotech Model 0700 peristaltic pump or its equivalent will be used as one of two methods for collecting
surface water samples. The Geotech Model 0700 simplifies representative sample collection and re-
duces the possibility of sample contamination. In this method, surface water samples can be filtered and
coliected directly with minimal elapsed time. This method also allows samples to be collected without
fikering if, for instance, total heavy metals are to be analyzed.

An alternate method is to collect surface water as grab samples. in this method, a beaker, flask, or some
other transfer device is dipped into the water surface to retrieve the sample. The water sample can also
be collected directly by dipping the sample confainer into the water and filling it. Ashley Pond is the only
area of TA-1 for which surface water samples will be collected. The applicable SOP is Surface Water
Sampling.

5.5.6 Sludge Sampling Methods

Sludge from the bottom of Ashley Pond will be collected by either of two methods. The first method em-
ploys a thief sampler dragged along specified locations at the bottom of the pond. The second method
involves collecting grab samples by dipping a weighted stainless steel beaker or other inert transfer de-
vice attached to a PVC pipe or metal rod into the pond sludge, filling the transfer device, and transferring
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the sludge to a stainless steel bucket. Sample containers are then filled from the sludge in the bucket.
The applicable SOPs are Trier Sampler for Sludges and Moist Powders and Granules and Weighted
Bottle Sampler for Liquids and Slurries in Tanks.

5.5.7 Concrete Debris Sampling Methods

Concrete debris sampling will be conducted at several hiliside disposal areas. The process inciudes land
surveying and mapping of debris components; field screening for radioactivity and metals; and, if neces-
sary, invasive sampling and laboratory analysis of debris (for a more complete description of concrete
debris sampling, see Chapter 7).

5.6 Field Screening

Field screening was previously defined in Section 5.3.2. Screening measurements are applied at the
point of sample collection, in borehole headspace, and in excavations to identify gross contamination and
to assess conditions affecting the health and safety of field personnel. Screening for personnel health and
salety is detailed in Annex lll, Health and Safety Plan, of the OU 1078 work plan. The individual sampling-
plans in Chapter 7 may not expilicitly identify sample screening techniques; however, the standard analyti-
cal table for each investigation will show the methods to be used. In general, every sample taken at TA-1
will be field screened for gamma and alpha radioactivity, and all excavations and boreholes will be moni-
tored for combustible gases and organic vapors.

Cenain individual sampling plans may also use sample screening information explicitly as Level | data for
making decisions regarding further sampling (such as determining whether a hot spot exists) or for select-
ing sample analysis options.

5.6.1 Radioactive Screening

56.1.1 Gross Gamma

A hand-held Nal detector probe and rate meter will be used to screen samples in the field for gamma
radioactivity. The detector is held close to the sample or core and identifies elevated concentrations of
certain radionuclides by registering a rate meter reading above instrument background levels. Quantifica-
tion of the response is difficult. Therefore, this field screen method will only be used as a gross indicator
of potential contamination. The applicable SOP is Gross Gamma Activity in Soil.
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5.6.1.2 Gross Alpha

A hand-held alpha scintillation detector and a rate meter will be used to screen samples in the field for
gross alpha contamination. The detector is held close encugh 1o establish contact with the sample, core,
or ground surface. Its lower detection range is approximately 100200 pCi/g for a damp soil sample. The
instrument cannot identify specific radionuclides. The applicable SOP is Gross Alpha Activity in Soil.

5.6.2 Nonradioactive Screening

§.6.2.1 Organic Vapor Detectors

Organic vapor detectors will be used to screen boreholes or confined spaces at the point of entry and
borehole cores and soil samples at the point of collection. Two purposes are addressed by this method:
personnel safety will be monitored and gross organic compound contamination will be flagged. Two types
of detectors, the Model Pl 101 Photoionization Detector (PID) and the Foxboro Model OVA-128 (FID), will
be used to detect a wide range of vapors. Equivalent instruments may be substituted.

The PID is a general survey instrument capable of detecting real-time concentrations of many complex
organic, as well as some inorganic, compounds in air. The instrument can be calibrated to a particular
compound; however, it cannot distinguish among delectable compounds in a mixture of gases. The appli-
cable SOP is Health and Safety Monitoring of Organic Vapors with a Photoionization Detector.

The FID is a flame ionization detector that can be used as a general screening instrument for detecting
the presence of many organic compounds. Calibrated to a gas of known composition, it responds to an
unknown gas relative 1o its response for the known gas. The applicable SOP is Health and Safety Moni-
toring of Organic Vapors with a Flame lonization Detector.

5.6.2.2 Combustible Gas/Oxygen Detector

A Gastech Model 1314 or its equivalent will be used to determine the potential for combustion or explo-
sion of unknown atmospheres during drilling and intrusive activities. A typical combustible gas indicator
(CGI) determines the level of organic vapors and gases present in an atmosphere as a percentage of the
lower explosive limit or lower flammability limit. The Gastech Model 1314 aiso contains an oxygen detec-
tor to determine atmospheres that are deficient or enriched in oxygen. For health and satety purposes,
the CGI will be used (it appropriate) to monitor atmospheres during some intrusive activities. The apphi-
cable SOP is Health and Safety Monitoring of Combustible Gas Levels.
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5.6.2.3 X-Ray Fluorescence Probe For Metals

X-ray tluorescence (XRF) is a technique for analyzing metals in solids. The instrument consists of a
source for sample excitation (x-ray tube), a detector or proportional counter, a sample chamber, and an
energy analyzer. The XRF instrument will be used for detection of metals on solid surfaces. Dried soil or
crushed debris samples are placed in a sample chamber, excited, and counted for finite time periods
(such as 400 seconds). Detection limits for metals in soil must be low enough to ascertain whether action
levels for metals on soil or debris will be exceeded. Even if metal action-level detection limits cannot be
achieved in fiekd instruments, gross concentrations of metais may be detected. This will be valuable infor-
mation ‘or soil or debris assessment. There is no ER SOP for XRF; calibration and field procedures rec-
ommended by the instrument manufacturer will be followed.

§.7 Field Laboratory Measurements

The scope and nature of field laboratory measurements for supporting investigations at TA-1 are defined
in Section 5.3. If the field laboratory is available, it will provide fast turnaround analysis of samples for a
limited number of analytical methods. Field laboratory measurements may determine whether to move
from a Phase | to a Phase |l investigation. The techniques used in the field laboratory give primarily Level
Il data, although some yield Level | or near Level Il data, as noted for a particular analysis method below.
Field laboratory methods provide better quality information and lower detection limits than can be ob-
tained with field screening. In many cases, they provide a type of information that cannot be obtained
with field screening techniques. Uses of field laboratory results vary among individual sampling plans.
However, the following major uses dominate.

Guidance to Field Operations. The use of field laboratory resulis as guidance to field
operations provides fast turnaround results to help direct the course of field work. This
use of the fiekd laboratory can increase the efficiency of field operations, such as when
laboratory measurements are used to determine when to cease drilling a borehole in a
contaminated zone. Forinstance, if metals on soil exceed Subpart S action levels (EPA
1990, 0432), drilling to greater depth will be required.

Judgmental Sample Selection. The use of field laboratory results in judgmental
sample selection provides a means of focusing analytical efforts on samples best suited
toward achieving investigation objectives. Depending on the specific goals of the
investigation, samples canbe chosen based on selected characteristics. For example,
those with no detectable contaminants are selected to assess the edge of an area of
surface contamination; those with the highest levels are selected to identify contami-
nants during source characterization. Knowledge-based sample selectioncan enhance
the effectiveness of the investigation. An example would be sample selection for full
suite analysis based on gross alpha or beta activity greater than 20 pCi/g.
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Analytical Sample Load Reduction. Field laboratory results provide the ability to
quickly and inexpensively assess large numbers of samples for easily detectable .
contaminants. A broad base of lower-quality measurements will provide some assur-

ance that the few high-quality measurements are representative and sufficient for

decision making. This can effectively reduce the number of samples that must be

submitted to an analytical laboratory for costly analysis. Forexample, gross alpha and

beta measurements are relatively quick and inexpensive. Taking many measurements

of this type in soil may yield more valuable information than running full suite analysis

on very few samples.

in the majority of the individual field sampling plans, the selection of samples for submission to the ana-
lytical laboratory wili be made on the basis of field laboratory results (gross alpha or beta). The criteria to
be used for making this selection depend on the focus and goals of the particular investigation; however, |
two guidelines have been delineated as follows.

When the primary goal of the investigation is to identify contaminants by characterizing
them at the source, samples selected for submission to an analytical laboratory should
principaily be those in which the presence of contaminants was detected in the fieid
laboratory (e.g., soil samples with gross alpha or beta activity greater than 20 pCi/g).

If the main goal is to determine the extent or absence of contamination, the selection
should be made from the samples at the edges of and immediately outside a
contaminated zone. These areas would be respectively defined by those samples
having low contaminant concentrations, as determined in the field laboratory, and by
those with results below the detection limits of field laboratory instruments. In these
cases, samples submitted to the field laboratory will be chosen randomly.

The individual sampling plans in Chapter 7 specily the approximate number of samples to be submitted to
the analytical laboratory. Some situations may complicate the application of these criteria. Certain un-
foreseen field situations {in particular, hillside sampling) may require that the fiek! team leader and OUPL
maodify the number of samples from the number specified in the sampling plan.

5.7.1 Radiological Field Laboratory Measurements

Potential release of contaminants at SWMUs in TA-1 may have included radionuclides. Because radionu-
clides are relatively easy to detect even at very low levels in a field laboratory, the OU 1078 work plan
proposes using fiekd laboratory radiological measurements to guide decision making in the field. For ex-
ample, field laboratory measurements might be used to determine whether to obtain additional samples in
a subsurface investigation and to guide the selection of particular samples for submission to the analytical
laboratory,
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5.7.1.1 Gross Alpha

Measurements of gross alpha radioactivity can be used to assess the presence of plutonium, uranium,
americium, and thorium in soil samples, although identification of individual radionuclides is not possible
with this technique. For example, alpha particle emissions from 23%Puy are indistinguishable in gross al-
pha measurements from those of 241Am. A typical method for measuring gross alpha radiation uses
dried soil samples in a fixed geometry (Petri dish or planchet) to detect alpha-emitting radionuclides with
activities as low as 20 pCvg. After the soil is dried, it is typically measured for 5 minutes to 24 hours using
large-area ZnS alpha scintillation detectors or gas proportional counters with scalers. A Ludlum Model
2200 with a Model 43-10 alpha scintillation detector or its equivalent is appropriate. These Level Il mea-
surements can be used to guide field operations or to guide sample selection for the analytical laboratory
based on defined levels of activity such as 20 pCi/g. The applicable SOP is Screening Soil Samples for
Alpha Emitters.

5.7.1.2 Gross Beta

A measurement procedure similar to that for gross alpha activity on soil will be implemented for gross
beta measurement of beta emitters such as %Sr and 137Cs. Samples will be dried, homogenized, placed
in a Petri dish, and counted for finite time periods (5 min. to 24 hrs). A Ludlum Model 2200 and an appro-
priate beta detector and scaler or a gas proportional counter are used for counting soil or other dried sol-
ids. The applicable SOP is Screening Soil or Debris for Beta Emitters.

5.7.1.3 Gamma Spectrometry

Gamma radiation spectrometry can be used to quantify particular radionuclides present in soil samples
such as 137Cs, 60Co,234U, 235, and 238|. Additionally, 59-keV gamma activity from 24'Am can be de-
tected. Such identification is important for guiding field work, judging the selection of samples for labora-
tory analysis, or analyzing for 137Cs. The use of PC-based, multichannel analyzers (MCAs) and Nal or
germanium photon detectors in a field laboratory setting can produce rapid turnaround analysis with Level
Il or Level lll quality. A Canberra MCA with a Ludium 44-10 Nal detector or equivalent instrument is ac-
ceptable. Dried soil samples in fixed geometries (Petri dishes) can be analyzed in approximately 20 to 30
min. with detection limits of approximately 5 pCi/g for radionuclides such as '37Cs. The applicable SOP is
Use of Gamma Spectrometry Systems as a Screen for Gamma Ray-Emmitting Radionuclides in Soil
Samples.
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5.7.2 Organic Chemical Field Laboratory Measurements

5.7.2.1 Volatile Organic Compounds

Rapid turnaround analysis for volatile organic compounds with Level Il or Level ill quality may, in rare
cases, be needed to guide TA-1 field operations, primarily drilling or trenching. An instrument with the
ability to distinguish between var.. Js organic compounds is preferable. The Laboratory's transpori...ie
purge-and-trap Gas Chromatograph/Mass Spectrometer can provide qualitative and quantitative analyses
of most volatile organic compounds with boiling points below 200°C and exhibiting low or slight solubility
in water. Volatile water-soluble compounds can also be detected under certain conditions. Contractors
will also be able to provide this same type of Level IiLevel Ul quality field instrumentation. The applicable
SOP is Portable Gas Chromatography for Field Screening of Volatile Organic Compounds. Generally, #t
is not anticipated that volatile organic compound analysis will be used at TA-1.

5.8 Laboratory Analysis

Contract laboratory analyses will yield the highest quality data (Level I1i/1V) to be coliected in the OU 1078
RFI. As described in Section 5.2.6, samples to be submitted to an analytical laboratory will be coordi-
nated, handled, and tracked by the ER Program Sampile Coordination Facility located in the Laboratory's
EM-g installation at TA-59. Betdre individual samples can be brought into the EM-8 receiving laboratory,
they must be screened for gross alpha, beta, and gamma activity.

Certain portioné of individual sampling plans rely heavily on Level HI/IV analytical data to support their
objectives. Most plans rely heavily on Level I/1i data for field guidance but use the higher-quality resulls
fram an analytical laboratory for documenting the absence or presence of contaminants at the TA-1 QU
and for caiculating baseline risk assessments. As discussed in Section 5.3, the standard survey, screen-
ing, and analysis table identifies the analyses o be performed on each sample. The common full suite of
analyses is discussed beiow.

Gamma Spectrometry. Several Radionuclides may be quantified by using gamma
spectrometry to measure photon emission. Analysis of 137Cs will be performed by
utilizing this technique. Gamma spectral analysis is performed on a sample aliquot
placed in a special geometry container. The instrument’s detector is calibrated o the
geometry of the cell. The container is placed in a “well” surrounding the detector and
counted for a specitic period of lime. Gamma activity per aliquot is measured.

Total Uranlum. Analysis is conducted by Laboratory EM-9 methods that follow sample

digestion using US Environmental Protection Agency (EPA) Method 3050 (EPA 19886,
0291).

May 1992 5-22 RF| Work Plan for OU 1078




Chapter 5 Field Investigation Methods

{sotopic Plutonium. Radiochemical separation of plutonium from soil is followed by
alpha spectrometryto quantify each isotope of plutonium. If special countingtechniques
with modern detectors and software are developed to provide plutonium isotopic data
in soil and sediment at low activily levels, these will be substituted for radiochemistry,
as appropriate.

Semivolatiles. Semivolatile organic compounds are quantified using EPA Method SW
8270 (EPA 1986, 0291). The standard list of analytes and quantification limits is given
in Annex il

Metals. Totalmetals are quantified using EPA Method SW 6010 (EPA 1986,0291). The
standard list of analytes and quantification limits is given in Annex 11

Four additional analyses that are not part of the common full suite of analyses may be specified in certain
individual plans.

Toxicity Characteristic Leaching Procedure (TCLP). The TCLP method is an EPA
testing technique for determining whether a waste is a RCRA waste. It is used
specifically for hazardous metals and hazardous volatile organic compounds. The
standard list of analytes and quantification limits is given in Annex 11

Isotopic Thorium. Radiochemical separation of thorium from soil is followed by alpha
spectrometry to quantify each isotope of thorium.

Tritium. Soil moisture is distilied from soil or vegetation. Low-energy beta emission
from tritiurn is measured by liquid scintillation techniques.

Strontium-80. Radiochemical separation of strontium-80 is performed by using
multiple selective precipitation and is foliowed by gas proportional detectors.
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Chapter 6 Solid Waste Management Unit Aggregate Background Information

6.0 SOLID WASTE MANAGEMENT UNIT AGGREGATE BACKGROUND INFORMATION

6.1 The Solid Waste Management Unit Aggregate

In order to streamline the Resource Conservation and Recovery Act (RCRA) facility investigation (RFI)
work pian, the 68 individual solid waste management units (SWMUs) at Operable Unit (OU) 1078 have
been combined into aggregates. A SWMU aggregate can consist of an individual SWMU or two or more
geographically related SWMUs that have the same conceptual model (Section 4.3) and receptors. Com-
bining geographically and conceptually comparable SWMUs, where appropriate, avoids repetitive model-
ing, evaluation of migration pathways, and redundant sampling plans. A second criterion used for com-
bining SWMUs into sampling aggregates is by common drainage areas. For instance, Bailey Bridge Can-
yon is the drainage into which run-off from the majority of the central portion of Technical Area (TA) 1 !
flowed. A few SWMUs in this aggregate (Aggregate B) are some distance from the canyon (e.g., TA-146 |
incinerator and Septic Tank 276); however, any run-off carrying contaminants from these SWMU loca-

tions would eventually report to Bailey's Canyon.

Three of OU 1078's SWMU aggregates consist of a single SWMLU. These SWMU aggregates (Aggregate
J, Ashley Pond; Aggregate K, industrial waste line; and Aggregate 0, suspected subsurface soil contami-
nation under U, W, and Z Buildings) are unique and require distinct sampling plans. The industrial {acid)
waste line Phase il sampling plan involves the construction of trenches for subsurface sampling and,
should removal of contaminated soils prove necessary, combines sampling with contaminant removal
action. Ashley Pond is the only SWMU aggregate at OU 1078 for which water sampling will be con-
ducted. The suspected subsurtace soil contamination SWMU comprising U, W, and Z Buildings is unique
because i is located principally beneath Los Alamos Inn property. The OU 1078 work plan proposes
opportunity-available sampling for this SWMU. Opponrtunity-available sampling will occur at five subsur- |
face SWMUs that are presently inaccessible (because they lie beneath buildings, roads, and other
manmade structures) to normal sampling procedures. Construction activities intersecting these SWMUs
will initiate opportunity-available sampling.

6.2 Introduction to Individual SWMU Aggregates

The sections below present background information for each SWMU aggregate. Background information
includes descriptions of buildings as sources, rationale for determining which building process was the
source of a SWMU, spills and discharges associated with particular buildings or processes, and any de-
contamination effort that might have taken place at a SWMU to mitigate past discharges of deleterious
materials. Decontamination efforts frequently reference disposal at material disposal areas (MDAs), all -
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MDAs are located outside the boundaries of QU 1078. SWMU aggregates are discussed in the order of
potential radioactive dose, as developed in Chapter 4. The purpose of this prioritization is to expeditiously
pursue field investigation of those SWMU aggregates that potentially have the most impact on the Los

Alamos townsite community.
The field sampling plans for OU 1078’s 16 SWMU aggregates are presented in Chapter 7. These sam-

pling plans use the background information developed here and incorporate the data quality objectives
approach to establish data needs and to design the methodology for acquiring data.

6.3 Sigma Building Vicinity, SWMU Aggregate A

*TA-1-56, -74 Storm Drain and Qutfall SWMU 1-006 (m)
*TA-1-5 Storm Drain and Outfall SWMU 1-006 (1)
-Suspected Subsurface Soil Contamination S‘WMU 1-007 (d)
-Suspected Subsurface Soil Contamination SWMU 1-007 (e)
«Suspected Subsurface Soil Contamination (two sites) : SWMU 1-007 ()
*Suspected Subsurface Soil Contamination SWMU 1-007 (m)

Note: Sub-SWMU numbers for SWMUs 1-006 (m, t) and 1-007 (d, e, j, m) were derived from the February
1991 IT TA-1 work plan maps and are not identified as such in the November 1990 SWMU Repont.

6.3.1 Physical Description of the Site

The Sigma Building SWMU aggregate is located on the OU 1078 mesa top south of Trinity Drive and
extends eastward from the Sigma Building to C Building and then south of C Building to H Building (Fig-
ure 6.3-1). The area is currently occupied by residences, commercial establishments, and an undevel-
oped area located behind the Shell Service Station. The buildings associated with this aggregate include
Sigma Building, Warehouse 2, C Building, H Building, Theta Building, and Sigma Huts 1—4. The data
from this SWMU aggregate will be used, in pan, for verification of the preliminary mesa-top dose assess-
ment presented in Chapter 4. This aggregate is depicted in Figure 6.3-1.

6.3.2 Historical Use of the Site

The buildings composing the Sigma SWMU aggregate were among the first built during the early days of
the Manhattan Project. These buildings were gradually vacated during the 1940s through the 1960s as
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new facilities south of Los Alamos Canyon became available. In general, as each building was vacated,
the building and its adjacent lands were radiologically surveyed. Most of the radioactively contaminated .
demolition debris was disposed in Laboratory MDAs located outside the bounds of TA-1. “The TA-1 land
surface was then tested for radioactive contamination; if any was found, the soil was removed and clean

soil was used for backfill. The majority of the plumbing associated with these buildings was removed and
the soil surrounding the lines was monitored for radioactive contamination. If any was found, the contami-
nated soil was also excavated (Blackwell 1971, 09-0016).

The Sigma Building was used for plutonium, uranium and thorium machining, casting, and powder metal- ‘
lurgy. Inthe early years of the Laboratory, the Sigma Building was one of the principal sources of pluto-
nium in waste water that was discharged through the industrial waste line (SWMU 1-002, Chapter 7)to ' ‘
Pueblo Canyon (Hinch 1945, 09-0015).

Several documented occurrences of radioactive contamination took place in Sigma Building (H-Division
1952, 0757; H-Division 1954, 0759; H-Division 1955, 0482; H-Division 1960, 0678). Sigma Building was
demolished in December 1965. Components of the building were found to be moderately contaminated,
so building debris and concrete with radioactivity greater than 2500 counts/min were disposed at a Labo-
ratory MDA located outside of TA-1. The remaining concrete with surface radioactivity less than 2500
counts/min was taken to Bailey's Canyon where it was disposed and later covered with soil {Ahlquist et al.
1977, 0016).

The 1974-1976 survey effort identified spots of uranium contamination on pipe shards and in soil located
within the footprint of the former Sigma Building (Ahlquist 1975, 09-0017; Ahlquist et al. 1977, 0016). In
addition, several areas of contamination were found north of the Sigma Building. One area was below a
storm drain pipe outside the former fence boundary. Because of the pipe shards, which probably origi-
nated from the breakup of laterals to the industrial waste line during demolition, exploration trenches were
dug to determine whether the laterals from the Sigma and main industrial waste lines had actually been
removed (they had been). During the trenching operations, contaminated soil and corrugated metal pipe
were found (apparently part of a storm drain) (Ahlquist et al. 1977, 0016). Contaminated materials were
removed to MDA G.

H Building was constructed for radiochemical and radioactive tracer processing. Radioactive isotopes
including 21%Po, 140Ba, and '40La were used and stored in the building. Reports indicate that drain lines
from sinks in H Building had high beta radiation levels (actual levels were not stated) as a result of %Sr
contamination (Blackwell 1957, 09-0018). Radioactivity was detected in the drain lines at 45 mremvhr
during the building's demolition in 1957 (Pederson 1957, 09-0019).
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Theta Building was completed in January 1945 and functioned as a warehouse. It had no known history
of radioactivity.

Surface soils between the H and Theta Buildings and west of Theta Building [SWMU 1-007(d)] had con-
firmed soil contamination in 1946 because of an industrial waste line overflow. After the overflow, all the
contaminated soil that was possible to remove was taken away to one of the Laboratory’s MDAs (Ahlguist
et al. 1977, 0016).

Because of the history of contamination in this area, an intensive investigation of the area was completed
during the 1974-1976 survey (Ahiquist et al. 1977, 0016). Gross alpha activity {primarily plutonium) at
levels of ~200 pCi/g was measured during excavation in the area of the former industrial waste line. Two
contaminated lateral connections from H Building to the main line were removed along with approximately
610 yds3 of contaminated soil. The excavation trench extended from the area of H and Theta Buildings
toward the former location of Bailey Bridge (Ahlquist et al. 1977, 0016).

An area of subsurface soil contamination [SWMU 1-007(e)] was also found adjacent to the former Sigma
Building footprint during the 1974-1976 survey. Radiochemical analyses of soil samples confirmed that
the predominant contaminant was uranium. Excavation of three small areas within the original Sigma
Building footprint resulted. Approximately 196 yds3 of soil were removed from the vicinity of Sigma Build-
ing (Ahlquist et al. 1977, 0016).

Two other small areas of surface contamination, both identified under SWMU 1-007(j), were found. north
and northwest of the former Sigma Building during the 1974-1976 survey. The suspected contaminant
was uranium (Ahiquist et al. 1977, 0016). These small areas of contamination were removed by hand
shoveling soil into plastic bags.

Three storm drains [SWMU 1-006(m}] drained areas around the Sigma Building and had outfalls north of
Sigma Building. Cooling Tower TA-1-57 was located just south of Sigma Building but was not docu-
mented as being contaminated.

The four Sigma huts were constructed for storage, presumably in 1944 when Sigma Building was built.
The only hazardous material known to have been stored in these buildings was beryllium (H-Division

January 1955, 0760). All four Sigma huts were removed in 1955 (Ahlquist et al. 1977, 0016).

C Building was primarily used to machine uranium (Ahlguist et al. 1977, 0016; Hawkins 1983, 0663). Be-
fore its removal in 1964, C Building was found free of contamination with the exception of the large
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concrete foundation pad which was subsequently demolished and disposed at a Laboratory MDA in 1965

(Ahiquist et al. 1977, 0016; LANL undated, 0402). The footprint of C Building has been designated as

SWMU 1-007 (m).

An area near C Building was drained by a storm drain line [SWMU 1-006(t)] that had an outtfall near the

southeast corner of Sigma Building. There is no record of contamination in this area from sampling con-

ducted during the 1974-1976 radiological survey.

6.3.3 Summary of Existing Data

Table 6.3-1 summarizes potential contaminants for the Sigma Building SWMU aggregate.

TABLE 6.3-1

Sigma Building SWMU Aggregate Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-006(m) 239py,, 2351, 238Y4, Thorium, Ahlquist et al. 1977, 0016
Toluene, Solvents, Metals Hinch 1945, 09-0015; Jette 1946,
09-0044; LANL 1987, 09-0013
1-006(t) 239pyy, 235(4, 2384, Thorium Ahlquist et al. 1977, 0016
1-007(d) 239py, 2354, 238, Fission Products Ahlquist et al. 1977, 0016
: Christensen and Maraman 1969,
0037
1-007(e) 239py,, 2354, 238, Thorium, Ahlquist et al. 1977, 0016
Toluene, Solvents, Metals Hinch 1945, 09-0015; LANL 1987,
09-0013
1-007(j) 238y Ahlquist et al. 1977, 0016
1-007(m) Uranium, Plutonium Ahlquist et al. 1977, 0016

Hinch 1945, 09-0015; Jette 1946,
09-0044
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During the 1974-1976 survey and decontamination, trenching was initiated to confirm removal ot the
industrial waste lines. Trenching activities south of the Exxon Service Station on Trinity Drive unearthed
an 8-in.-diameter cast iron pipe which emitted gasoline fumes (Ahlquist et al. 1977, 0016). Apparently, a
leaking pump from an underground gasoline storage tank at the station permitted gasoline to migrate into
an abandoned line that may be the SWMU 1-006(t) storm drain system. Eventually the line was cut and
removed to the Exxon property line (currently the Shell Service Station) where it was plugged with con-

crete.

Table 6.3-2 (DOE 1988, 09-0006) presents sampling results from the 1974-1976 radiological survey of
the Sigma area. The maximum gross alpha measured for the radionuclides found and the

postremediation maximum gross alpha activities for the remediated soils are included in the table.

To date, hazardous chemical sampling conducted in the Sigma Building SWMU aggregate is limited to

1974-1976 Radiological Survey Results

TABLE 6.3-2

Sigma Buliding

Area of Contamination

Maximum Gross Alpha

Principal Contaminant

(pCl/g)
Found Remalning
Acid sewer connections 310 36 Pluonium
(H-Theta area)
Surface drainage areas from 74 <20 Plutonium
H-Theta area
Vicinity of Sigma building:
Trench 2 350 <20 Uranium
Area 1 13000 <20 Uranium
Area 2 - 28 Uranium
Area 3 46 42 Uranium

the southwest corner of the Sigma Building area. In 1987, the Sigma area was investigated as a compo-

nent of a verificalion sampling conducted by the Department of Energy (DOE). Surface samples were

taken in various locations in the Sigma area. Two boreholes were also made and samples were taken on

the surface, at the soil-tuff interface, and three teet down into the tuff. Radionuclides, metals, and organic
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chemicals were analyzed. No consfituent was found above background level (LANL 1987, 09-0045).

It is expected that during the excavation activities that occurred during all phases of demolition and de-
contamination, hazardous chemicals in the underlying soil, if present, would have been physically re-
moved along with the radionuclide contaminated soils.

6.4 Bailey Bridge, SWMU Aggregate B

-Septic Tank 134 SWMU 1-001 (a)
*Septic Tank 139 SWMU 1-001 (e)
*Septic Tank 276 SWMU 1-001 (n)
«Sanitary Waste Line from Buildings J and ML SWMU 1-001 (o)
-Sanitary Waste Line from Buildings Q and ML *SWMU 1-001 (p)
-Bailey Bridge Landfill SWMU 1-003
*TA-1-146 Incinerator *SWMU 1-004 (a)
*TA-1-1, -2, -5, -26, -61 Storm Drain and Qutfall SWMU 1-006 (o)
*TA-1-34, -79 Storm Drain and Quitfall SWMU 1-006 (r)
*Suspected Subsurface Soil Contamination ~ SWMU 1-007 (f)
-Suspected Subsurface Soil Contamination SWMU 1-007 (g)
Suspected Subsurface Soil Contamination (one site) SWMU 1-007 (j)
-Suspected Subsurface Soil Contamination SWMU 1-007 (o)

Note: Sub-SWMU numbers for SWMUSs 1-003, 1-006 (o, r), and 1-007 (1, g, j, ) were derived from the
February 1991 TA-1 work plan maps and are not identified as such in the November 1990 SWMU Report.
Sub-SWMU numbers 1-001 (a, e, n-p) and 1-004 (a) are as identified in the November 1990 SWMU Re-
port.

*Also nominated for no further action (NFA).
6.4.1 Physical Description of the Site

The Bailey Bridge SWMU aggregate extends along the Los Alamos Canyon rim on both sides of Bailey’s
Canyon and northeastward in the direction of the former Theta and H Buildings (Figure 6.4-1). Surface
water run-off from SWMUs in this aggregate would have drained into the Bailey Bridge Canyon. The area
is currently occupied by residences, roadways, parking areas, and lawns. The Bailey Bridge aggregate
has mesa-top and hillside components and consists of the area occupied by the following buildings used
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Solid Waste Management Unit Aggregate Background Information Chapter 6

during the early days of the Manhattan Project: J, ML, Q, D-5 Sigma Vautlt, |, Delta, Warehouse 19,
Sheet Metal Shop, Theta, H, X, and other small support structures.

6.4.2 Historical Use Of the Site

The buildings associated with the Bailey Bridge SWMU aggregate were vacated during the late 1950s
and early 1960s. Each building and its associated land surface was surveyed for radioactive contamina-
tion as it was decommissioned. Radioactively contaminated demolition debris was disposed in Labora-
tory MDAs C and G; however, concrete with gross alpha activities less than 2500 counts/min may have
beén disposed in Bailey's Canyon.

J Building housed a laboratory of unknown function and was connected by a passageway to X Building
which housed the cyclotron.

The storm drain between J and X Buildings [SWMU 1-006(r)] extended westward from the buildings to its
outfall just south of J-7 Building. X Building used many solid radioactive sources and targets in associa-
tion with the cyclotron. There is no record of any radioactive contamination in the area of this storm drain
and outfall and a PHOSWICH survey in 1976 indicated there was no surface radioactivity in the area
(Ahlquist et al. 1977, 0016).

ML Building was used as a medical laboratory. In January 1955, two members of Group J-11 broke an
ampule containing an americium-curium mixture (91% curium) in the ML Building. Following decontami-
nation operations, swipe monitoring showed the affected rooms had no higher than 1000 counts/min
direct count radioactivity (Buckland 1955, 09-0020). On August 30, 1957, Group J-11 received some
samples of plutonium-contaminated waste in plastic bags for investigation. Large quantities of radioactive
contamination were dispersed over the floor, sink, and hood areas within three laboratories in the ML
Building. Decontamination activities were not totally successful as the floor areas remained contami-
nated. Some of the floor was painted and covered with cardboard until the building’s demolition in De-
cember 1958 (H-Division 1957, 0489).

In 1959, the industrial waste line (SWMU 1-002, discussed in the Industnal Waste Line SWMU aggregate)
tie-ins between the former ML and Q Buildings were removed. The level of activity detected during exca-
vation of those lines ranged from 2.5 to 3.7 mremvhr (Buckland 1959, 09-0001). The sanitary waste line,
which served former J and ML Buildings [SWMU 1-001(0)], was located just east of Bailey Bridge in TA-1
and discharged directly into Bailey’s Canyon at this point (LASL 1958, 09-0048; Ahlquist et al. 1977,
0016). Monitoring of the sanitary waste systems in 1959 indicated that the drain from J and ML Buildings .
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was contaminated with between 500 to 4000 counts/min alpha. This sanitary waste line wés reportedly
removed in 1959; however, the TA-1 cleanup in 1974 to 1976 revealed parn of the line still existed
(Buckland 1959, 09-0001; Ahlquist et al. 1977, 0016). The remaining section of the contaminated line
was subsequently excavated and removed to MDA G.

The sanitary waste line serving Q and ML Buildings [SWMU 1-001(p)] purportedly tied into the line serv-
ing the ML and J Buildings and extended to an outfall at the head of Bailey’s Canyon. This waste line
was mistakenly identified as a SWMU in the International Technology (IT) repont of 1991 (Inter'national
Technology Corporation February 1991, 09-0003). An examination of ENG-R27 (LASL 1947, 09-0010)
documents determined that this line is a steam tunnel from Boiler House 2. SWMU 1-001 (p) is a nomi-
nee for NFA for this reason.

| Building was used between 1947 and 1958 for storing and machining beryllium (H-Division 1956, 0470).

The D-5 Sigma Vauft was used for storage of 239Py and 2351, Several small spills of these materials
occurred in the building resulting in low-level contamination of the floor and shelves (Buckland 1964, 09-
0021). During the 1974-1976 survey a three-feet-deep auger sample (soil) was collected in the area of
the former D-5 Sigma Vault. A residual gross alpha concentration of 29 pCi/g was measured and no fur-
ther excavation to remove soil occurred (DOE 1988, 09-0006).

A small area of surface uranium contamination [SWMU 1-007(j), in part] was located approximately 200 ft
southwest of D-5 Sigma Vault. The contaminated soil was excavated and removed during the 1974-1976
survey and disposed at MDA G (Ahlquist et al. 1977, 0016). “

The D-5 Sigma Vault and | Buildings were served by Septic Tank 139 [SWMU 1-001(e)]. The tank was
reportedly abandoned in place in 1965; however, it was not found in the 1974-1976 survey (Ahlquist and
Bayhurst 1977, 09-0022). Potential contaminants entering the septic tank included 239Py, 235, beryl-
lium, and organic chemicals. The outfall discharged southeast of the buildings at the head of Bailey's
Canyon (LASL 1958, 09-0048; Ahlquist et al. 1977, 0016).

Warehouse 19 was used for storage of unknown materials (Buckland 1964, 09-0023). Soil contamination
[SWMU 1-007(g)] by natural uranium oxide was discovered south of the building slab in the 1974-1976
radiological survey. Approximately 390 yds3 of soil were excavated in the area and taken to MDA G at
TA-54 (Ahlquist 1975, 09-0024; Ahlquist et al. 1977, 0016). The concrete floor for Warehouse 19 was
found to be contaminated with 238U ranging from 300 to 5000 counts/min during the building’s final radio-
active clearance in 1964 (Buckiand 1964, 09-0023). The contaminated floor was demolished and dis-
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posed in Bailey’s Canyon and subsequently covered with soil (Montoya 1965, 09-0025). It was
suggested that contaminated plumbing, duct work, and wiring from the shop be taken to an MDA .
(Buckland 1964, 09-0023).

Warehouse 19 and the Sheet Metal Shop were served by Septic Tank 134 [SWMU 1-001(a)]. The tank
was located south of the Sheet Metal Shop and was active from 1943 to 1964. Two separate sanitary
waste lines connected the two buildings to Septic Tank 134. The outfall from Septic Tank 134 discharged
south of the buildings over the canyon rim (LASL 1958, 09-0048; Ahlquist et al. 1977, 0016). The tank
was removed to MDA G in September 1975 (Ahlquist et al. 1977, 0016).

The storm drainage system serving Buildings A, B, C, H, and Sigma 4 [SWMU 1-006(o)] was found to be
contaminated with up to 74 pCi/g of gross alpha activity in the H-Theta area {(Ahlquist et al. 1977, 0016).
No radioactivity was found in the area of the storm drain near H Building.

Septic Tank 276 served the Theta Building between 1944 and 1946. One sanitary waste line led from the

buikding to Septic Tank 276. The line from the tank led to an outfall located northeast of the head of

Bailey's Canyon (LASL 1958, 09-0048). Inconsistent records report the tank had either been abandoned

in place or had been removed in 1946 {Ahlquist et al. 1977, 0016; LANL 1990, 0145; LANL undated,

0402); the tank was assumed to be free of contamination (Meyer 1964, 09-0026). The tank was found .
during the 1974-1976 radiological survey and was removed to MDA G (Ahlquist et al. 1977, 0016).

Incinerator TA-1-146 was installed just east of Building H in September 1947. Wastes incinerated were
routine combustible solid waste materials (LANL 1990, 0145). The incinerator was inspected and found
“free of any radioactive contamination that is dangerous to health” in December 1957 (Buckland 1957,
09-0004).

Bailey Bridge was constructed across Bailey's Canyon in 1948. The bridge was approved for removal
through normal channels because the level of contamination was not considered to be a health hazard
(Meyer 1964, 09-0026; Ahlquist et al. 1977, 0016).

The drainage and disposal area below Bailey Bridge (SWMU 1-003) began to be used for the disposal of

demolition debris in 1964. In August 1964, a memo suggested that the floor and floor drains of the Sheet

Metal Shop had been found to contain residual contamination to the extent that this condition would not

allow disposal by an outside contractor (Buckland 1964, 09-0027). It specified that the floor and floor

drains should be removed by the Zia Company to an MDA or a nearby canyon for fill. Consequently, a

memo issued the following year confirmed ‘the radioactive contaminated concrete floor from the Sheet .
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Metal Shop was removed and pushed down the canyon south of the shop and covered with dirt”
(Montoya 1965, 09-0025).

In September 1964, a Zia Company memo regafding the disposal of debris from TA-1 demolition activities
specified that concrete walls and floor from the Sigma Building with activity fess than 2500 counts/min be
broken up and disposed in the canyon below Bailey Bridge (Hill 1964, 09-0028). The memo also stated
that, at the conclusion of demolition efforts, the concrete disposed in the canyon at TA-1 be covered with
4 ft of earthen fill. '

Demolition debris from several other buildings located in TA-1's western portion were disposed in Bailey's
Canyon. A March 1978 laboratory memo stated that “massive quantities of concrete contaminated with
low levels of normal and enriched uranium were encountered during the demolition of TA-1-11, 56, and
29 (D-5 Vautt, Sigma, HT) and possibly 103 and 104 (Warehouse 19, Sheet Metal Shop). To expedite
the disposal, much of this concrete was deposited in Bailey’s Canyon” (Buckland 1978, 09-0029). The
report by Ahlquist et al. in 1977 stated that material with less than 2500 counts/min of surface alpha con-
tamination was disposed in the drainage area crossed by Bailey Bridge and covered with soil. An Envi-
ronmental Restoration (ER) Program site reconnaissance survey in 1988 noted radiation readings greater
than 25 microRoentgens/hour in the Bailey Bridge area (Bone 1988, 09-0047).

6.4.3 Summary of Existing Data

Table 6.4-1 lists the known and suspected site-related contaminants for each SWMU in the Bailey Bridge .

SWMU aggregate. Table 6.4-2 (DOE 1988, 09-0006) presents sampling results from the 1974-1976
radiological survey. Sample locations and maximum gross alpha measured for the radionuclides found
are listed. Postremediation maximum gross alpha activities for the locations are also included in the
table.

6.5 Hillside 140, SWMU Aggregate C

«Septic Tank 135 *SWMU 1-001 (b)
-Septic Tank 140 SWMU 1-001 (f)
+Surface Disposal West of Bailey's Canyon *SWMU 1-003 (c)
*TA-1-29, -98 Storm Drain and Qutfall SWMU 1-006 (p)
-Suspected Subsurtace Soil Contamination SWMU 1-007 (i)
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TABLE 6.4-1

Bailey Bridge SWMU Aggregate
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(a) 238U, Hazardous Chemicals Ahlquist et al. 1977, 0016
1-001(e) 239py, 235, Beryllium, 137Cs, Ahlquist et al. 1977, 0016

Metals LASL 1958, 09-0048
1-001(n) 239py Tribby 1946, 09-0030
Kingsley 1946, 09-0005
1-001(0) 239py,, 235, Metals Ahlquist et al. 1977, 0016
1-001(p) 239py, Metals Ahiquist et al. 1977, 0016
1-003 239py, 235, 238, Thorium, Metals  Ahlquist et al. 1977, 0016
1-004(a) Metals Ahlquist et al. 1977, 0016
1-006(0) 235y, 238 Ahlquist et al. 1977, 0016
1-006(r) Radioactive Targets, Metals Ahlquist et al. 1977, 0016
1-007(d) 239py, 235, 238y, Fission Products  Ahlquist et al. 1977, 0016;
Christensen and Maraman 1969,
0037
1-007(f) 235, 238, Thorium, Beryllium Ahlquist et al. 1977, 0016
1-007(g) Natural Uranium Ahlquist et al. 1977, 0016
1-007(j) 137Cs, 238 Ahlquist et al. 1977, 0016
1-007(0) 239py, 235y Ahlquist et al. 1977, 0016

«Suspected Subsurface Soil Contamination

SWMU 1-007 (p)

Note: Sub-SWMU numbers 1-003 (c), 1-006{(p) and 1-007 (i, j, p) were derived from the February 1991 IT
TA-1 work plan maps and are not identified as such in the November 1990 SWMU Report. Sub-SWMU
numbers 1-001 (b, f} are as identified in the November 1990 SWMU Report.

*Also nominated for NFA.
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Chapter 6 Solid Waste Management Unit Aggregate Background Information

TABLE 6.4-2
1974-1976 Radlological Survey Resulls

Balley Bridge

Area of Contamination Maximum Gross Alpha Principal Contaminant
(pCl/g)
Found Remaining
Vicinity of Delta Building: )

Trench 1 200 26 Uranium
South of Delta 86 86 Uranium
Warehouse 19 -- 64 Uranium

6.5.1 Physical Description of the Site

The Hillside 140 SWMU aggregate is located at the western end of OU 1078. It consists of both mesa-
top and hillside components and extends from former Warehouse 6 westward to the canyon rim. The
area within the perimeter fence is currently occupied by private residences and the area outside the fence
is owned by DOE. The former buildings composing this aggregate are Warehouses 5, 6, GR, Buildings
FP, HT, HT Barrel House, HT Gas Storage, K-1, and M-1 (Figure 6.5-1).

The individual SWMUs that compose the Hillside 140 SWMU aggregate are Septic Tanks 135 and 140,
TA-1-29, -98 Storm Drain and Outfall [SWMU 1-006(p}], the surface disposal area west of Bailey's Can-
yon [SWMU 1-003(c})], and three areas of suspected subsurface soil contamination, which include the
area in the vicinity of Warehouses 5 and 6 [SWMU 1-007(i)], the area south of the HT Building [SWMU
1-007(p)], and the small area west of K-1 Buiiding [SWMU 1-007(j), in pari].

6.5.2 Historical Use of the Site

Buildings located in the Hillside 140 SWMU aggregate were vacated between 1954 and 1965 as new
facilities south of Los Alamos Canyon became available. Below are brief histories of activities occurring
during the buildings’ tenure, decommissioning, disposal, and remediation activities following demolition.

HT Building was used by the shops department for heat treatment and machining of natural and enriched
uranium (Ahlquist et al. 1977, 0016). In 1946, Tribby (1946, 09-0030) reported that lowv levels of
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plutonium and polonium were detected at the drain exit of the sanitary waste line (SWMU 1-0011) from HT
Building. In 1965, substantial levels of contamination were found in HT Building during its decontamina-
tion and demolition. HT Building was disposed in an unspecified MDA.

FP Building, a foundry for nonradioactive and nonferrous metals, was constructed in November 1945,
Records indicate it was free of radioactive contamination when it was demolished (Ahlquist et al. 1977,
0016; Buckland 1964, 09-0021).

Septic Tank 140, located west of K-1 Building, served Buildings HT and FP. The outfall west of the tank
discharged over the canyon rim (LASL 1958, 08-0048; Ahlquist et al. 1977, 0016). Septic Tank 140 man-
aged liquid sanitary waste; however, it is evident that the heat treatment facility operations contributed
radicactive waste to the tank (Tribby 1846, 08-0030).

During the 1974-1976 survey, Septic Tank 140 was found filled with sludge and roots that were highly
contaminated with uranium (LASL 1976, 09-0031). Sludge in the tank read 60 000 counts/min of uranium
activity (Ahiquist et al. 1977, 0016). Inlet and outlet lines were also both contaminated. The tank, its inlet
and outlet lines, and approximately 351 yds? of surrounding soil were removed in 1975 (Ahlquist et al.
1977, 0016). Less than 25 pCi/g of gross alpha activity were found in all but 5 of the 56 final soil samples
after the excavation. Possible soil contamination associated with Septic Tank 140 remains below the
outfall area on Hillside 140. The upper level of soil in an area of 538 #2 had a maximum uranium concen-
tration of approximately 3000 pCi/g (Ahlquist et al. 1977, 0016). No decontamination effort was per-
formed on the hillside below the Septic Tank 140 outtall during the 1574-1976 survey because the area
was inaccessible. The outfall area was fenced to prevent public access from the mesa top (Ahlquist et al.
1977, 0016).

Subsurtace soil contamination was suspected south of HT Building [SWMU 1-007(p)] during the
1974-1976 radiological survey. Approximately 35 yds3 of soil and a concrete slab contaminated with
uranium were removed from this area and taken to MDA G {Ahlquist 1975, 09-0017; LASL 1976, 09-
0031). The area was then considered decontaminated {Ahiquist et al. 1977, 0016).

Uranium contamination was detected on the asphalt road north of HT Building (Ahiquist 1975, 09-0024).
The asphalt and hot spots below it were removed, ‘

K-1 Building was the site of graphite machining. The final radiclogical survey on K-1 Building was con-

ducted in 1964 when the building was declared free of comtamination and approved for sale (Buckland
1964, 09-0023).
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A storm drainage system served the southwest side of HT Building [SWMU 1-006(p)] and discharged east
of K-1 Building at the rim of Los Alamos Canyon. A PHOSWICH survey conducted in 1976 indicated no
activity in the area of the storm drain and outfall (Ahlquist et al. 1977, 0016). During the 1974-1976 sur-
vey, a small area of subsurface contamination [SWMU 1-007(j), in part] that had PHOSWICH activity of
5000 counts/min and gross alpha activity of 980 pCi/g was detected west of K-1 Building (Ahlquist et al.

1977, 0016). Residual uranium from Septic Tank 140 excavation and cleanup was thought to be the
source. The locally contaminated area was removed by hand shoveling.

An area of subsurface uranium contamination was detected in the area of Warehouses 5, 6, and GR
[SWMU 1-007(i)] during the 1974—1976 PHOSWICH survey (Ahlquist et al. 1977, 0016). Soil sampling
was done to determine the extent of contamination. Gross alpha readings in the area ranged from 140 to
250 pCi/g. Further investigation uncovered a 187-ft-long drainage course or trench along the western
edge of Warehouse 5 that contained visible yellow spots of uranium-oxide contamination. Considerable
excavation was done along the northern and western edge of Warehouse 5 in order to remove this con-
tamination. Approximately 503 yds?3 of soil were removed from this area. Positive PHOSWICH readings
between Warehouses 4 and 5 prompted further excavation, which uncovered a 34-lb cylinder of natural
uranium at a depth of 2 ft (Roeder 1976, 09-0032; Umbarger 1976, 09-0033; Ahlquist et al. 1977, 0016).
In June 1976, the area was considered decontaminated because no PHOSWICH-detectable activity re-

mained.

M-1 Building, completed in June 1950, was originally used for machining lithium and was later also

thought to be used for machining 238U (Ahiquist et al. 1977, 0016). The building superstructure was de-

termined to be free of contamination in 1964; however, the floor drains were suspected of radioactive

contamination. It was recommended that the drains be taken to an unspecified disposal area (Buckland 1
1964, 09-0023; LASL 1964, 09-0034). One sanitary waste line led from M-1 Building to Septic Tank 135. ‘
Septic Tank 135 was removed during the 1974—1976 radiological survey (Ahiquist et al. 1977, 0016).

Apparently, the drain lines were not removed because the tank was not radioactively contaminated.

The HT Barrel House was built in 1946 for storage of uranium. Contamination was detected during a final
radioactive contamination survey before building removal (Buckland 1964, 09-0023).

Records exist of unidentified solid wastes disposed [SWMU 1-003(c)] west of Bailey’s Canyon on the

hillside. The disposal area was identified during the 1986—1987 Comprehensive Environmental Assess-

ment and Response Program (CEARP) field survey (DOE 1987, 0264). During the ER Program site re-

connaissance survey in March 1989 (Bone 1988, 09-0047), an unsuccessful attempt was made to locate |
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and characterize the site. It is possible that isolated debyris, including a 55-gallon drum, found slightly
north of the purported disposal area should be the area identified as this SWMU.

6.5.3 Summary of Existing Data

Several radionuclides and hazardous chemicals are suspected to exist at the Hillside 140 SWMU aggre-
gate. A list of SWMUs and known or suspected contaminants appears in Table 6.5-1.

TABLE 6.5-1

Hillside 140 SWMU Aggregate
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(b) None Ahlquist et al. 1977, 0016
and Possibly Solvents
1-001(f) 235, 238y, 239py, Ahiquist et al. 1977, 0016;
Nonferrous Metals LASL 1976, 09-0031;
Tribby 1946, 09-0030
1-006(p) 2351, 238, 239py, Ahlquist et al. 1977, 0016;
Nonferrous Metals Tribby 1946, 09-0030
1-003(c) None
1-007(i) Uranium, Solvents Ahiquist et al. 1977, 0016
1-007(p) Uranium Ahlquist et al. 1977, 0016
1-007(j), Uranium, Plutorniium, Ahlquist etal. 1977, 0016
Nonferrous Metals (in part)

Table 6.5-2 (DOE 1988, 09-0006) presents sampling results from the 1974—-1976 radiological survey.
Sample locations and the maximum gross alpha measured for the radionuclides found are listed.
Postremediation maximum gross alpha activities for the locations are also included in the table.
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TABLE 6.5-2
1974-1976 Radiological Survey Results
Hilislde 140
Area of Contamination Maximum Gross Alpha Principal Contaminant
(pClg)
Found Remaining

Septic Tank 140 and vicinity:

Trench 1 -~ 48 Uranium

Trench 2 - 26 Uranium

Septic Tank 140 - 27 Uranium

Outfall (DOE hillside property) 340 340 Uranium

General warehcuse area:

West of Whse 4 and 5

(PHOSWICH point no. 10) 250 36 Uranium

Between Whse 4 and 5 - <20 15.3 kg uranium

cylinder {removed)

Warehouse 6

(PHOSWICH point no. 11) 140 <20 Uranium

Warehouse GR

(PHOSWICH point no. 12) 710 <20 Uranium
6.6 J-2/TU Area, SWMU Aggregate D
*Septic Tank 143 SWMU 1-001 (i)
+Septic Tank 268 . : SWMU 1-001 (k)
*Bench-scale Incinerator *SWMU 1-005
»TA-1-76 Storm Drain and Outfali SWMU 1-006 (f)
*TA-1-75, -76 Storm Drain and Outfall SWMU 1-006 (k)
*TA-1-74, -75 Storm Drain and Outfall SWMU 1-006 (l)
«Suspecied Subsurface Soil Contamination SWMU 1-007 (h)
*Suspected Subsurface Soil Contamination (two sites) SWMU 1-007 (§)
*Suspected Subsurface Soil Contamination SWMU 1-007 (n)
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Note: Sub-SWMU numbers 1-006 (1, k, I)Vand 1-007 (h, j, n) were derived from the February 1991 IT TA-1
work plan maps and are not identified as such in the November 1990 SWMU Report. Sub-SWMU num-
bers 1-001 (i, k) and 1-005 are as identified in the November 1990 SWMU Report.

*Also nominated for NFA.

6.6.1 Physical Description of the Site

The J-2/TU area SWMU aggregate is located in the northwest corner of OU 1078 site and has both mesa-
top and hillside components. The area is now primarily occupied by townhouse and condominium com-
plexes. The aggregate is comprised of the area that included former buildings J-2, TU, TU-1, J Division
Annex, Warehouse 2, Warehouse 4, and the drainage to the south of J-2 Building (Figure 6.6-1).

The nine SWMUs contained in this aggregate include two septic tanks, a bench-scale incinerator(for-
merly housed in the TU-1 Building), three storm drains and associated outfalls, and three areas of sus-
pected subsurface soil contamination.

6.6.2 Historical Use of the Site

J-2 Building housed fission product radiochemistry operations and a tracer lab in which experimentation
with plutonium occurred. Investigation of fission products in the building resulted in considerable contami-
nation of the building's sump pump and industrial waste disposal line (H-Division 1951, 0755).

In September 1957, the industrial drain line was found to be leaking on the edge of a playground area in
back of a Finch Street apartment. The contaminated soil was removed and transported to an MDA and
the line was repaired (H-Division 1957, 0489). The industrial drain line from J-2 Building was removed, '
along with some contaminated soils, during the demolition of the building in 1958 (Buckland 1959,
09-0001).

During the 1974-1976 radiological survey, 137Cs was found in a location that corresponded with the pre-
viously described leak (H-Divisio'n 1957, 0489) in the industrial drain line. Additional trenching was con-
ducted along the J-2 Building industrial waste line trench to determine the extent of the 137Cs contamina-
tion. Much of the contaminated soil was removed from the trench; however, activity to a level of 168
pCi/g of 137Cs was left in the tloor of the trench in one location because of the depth of the trench
(Ahlquist et al. 1977, 0016).

The suspected subsurface soil contamination in the area of J-2 Building [SWMU 1-007(n)] may be con-
taminated with fission products and plutonium.
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The J Division Annex, also identified as Warehouse 3, was used for storage and film calibration. A final
radiation survey performed in 1964, however, found the building free of radioactive contamination
(Buckland 1964, 09-0021).

TU Building was used for processing normal uranium and was found to be moderately contaminated at
the time of its demolition in July, 1964. Drums of tuballoy (natural uranium) turnings were stored outside
TU Building. In October 1947, a fire occurred in one of the drums. In the process of putting out the fire,
the drum was flooded with water until it overflowed. Uranium-contaminated water flowed into the drain-
age to the north of the building (and south of J-2 Building) and eventually into Los Alamos Canyon
(Kennedy 1948, 09-0035). |

Septic Tank 143 was located north of TU Building and served J Division Annex and TU Building. While
excavating uranium-contaminated soil near the TU Building site during the 1974-1976 radiological sur-
vey, an unidentified tank was found near the documented location of Septic Tank 143. The tank con-
tained sludge, which was found to be free of radioactive contamination. It is suspected that this was
Septic Tank 143, which was abandoned in place in 1965 rather than removed. The unidentified tank was
‘removed by Ahiquist and taken to MDA G (Ahlquist et al. 1977, 0016).

Septic Tank 268 was located northwest of and served TU Building. A line from the tank led to the outfall,
which was located in the drainage of a side canyon of Los Alamos Canyon northwest of the tank (LASL
1958, 09-0048). Records indicate that the tank was removed in 1964 along with TU Building (LANL 1990,
0145).

TU-1 Building was used for enriched uranium storage and recovery. SWMU 1-005, a bench-scale incin-
erator, was used to recover uranium from rags, paper, and other combustible items. The ash produced
by combustion was treated by a uranium recovery process (LANL 1990, 0145).

Suspected subsurface soil contamination in the vicinity of the former TU and TU-1 Buildings has been
designated as SWMU 1-007(h). The area is suspected of having uranium contamination from both build-
ings, such as contamination in the drainage areas because of run-off from fire control activities. The area
soils were investigated during the 1974—1976 survey and found to have uranium ¢ontamination with gross
alpha readings ranging from 27 to 15 000 pCi/g (Ahlquist et al. 1977, 0016). Decontamination was initi-
ated and approximately 3700 yds3 of soil were removed from the area. The area was then backfilled and
contoured. However, two thin horizontal lenses of uranium contamination remained north of the TU-1

Building in the trench. The lenses were not completely removed during excavation because of the depth
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of the trench. It was determined that they were sufficiently thin and deep enough that any future excava-
tions would dilute the contamination to acceptable levels (Ahlquist et al. 1977, 0016).

Warehouse 2 was used for storage (LANL undated, 0402). Records indicate that no radioactive materials

were stored in the warehouse.

The TA-1-74, -75 Storm Drain and Outfall [SWMU 1-006(1)] served former Warehouse 2 and the J Divi-
sion Annex. This storm drain served the area between the two buildings and had an outfall located just
south of the former paint shop. The drain originated approximately 10 ft northeast of the J Division Annex
and extended north-northwest for approximately 25 ft. A PHOSWICH survey conducted in 1976 indicated
no contamination (Ahlquist et al. 1977, 0016).

TA-1-76 Storm Drain and Outfall [SWMU 1-006(f)] served former Warehouse 4, which was used for stor-
age (Ahlquist et al. 1977, 0016). Although no radioactive or hazardous materials were stored in Ware-
house 4, very low-level uranium contamination (gross alpha levels up to 44 pCi/g) was found in the outfall
area during the 1974-1876 survey (Ahiquist et al. 1977, 0016). Excavation removed potentially contami-
nated soil to a depth of 2 ft (Ahlquist et al. 1977, 0016).

The TA-1-75, -76 Storm Drain and Outfall [SWMU 1-006(k)] drained the area between former Warehouse
4 and the J Division Annex. Ahlquist found uranium contamination believed to have originated from TU
and TU-1 Buildings near the storm drain outfall (Ahiquist et al. 1977, 0016).

6.6.3 Summary of Existing Data

Several contaminants may be present within the J-2/TU Area SWMU aggregate. Table 6.6-1 lists the
known and suspected contaminants associated with the J-2/TU Area SWMU aggregate. Table 6.6-2
(Ahlquist et al. 1977, 0016) presents sampling results from the 1974—-1976 radiological survey.

6.7 Cooling Tower 80, SWMU Aggregate E

*Septic Tank 141 SWMU 1-001 (g)
«Surface Disposal East of Bailey's Canyon - *SWMU 1-003 (b)
*TA-1-80 Drain Line and Outfall SWMU 1-006 (a)
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TABLE 6.6-1

J-2/TU Area SWMU Aggregate
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(i) Uranium, Metals, Solvents Weston 1989, 09-0036
H-Division 1955, 0761
1-001(k) Uranium, Metals,37Cs Ahlquist et al. 1977, 0016
1-005 None - LANL 1990, 0145
1-006(f) Uranium Ahlquist et al. 1977, 0016
1-006(k) Uranium Weston 1989, 09-0036
Ahlquist et al. 1977, 0016
1-006(1) Solvents Ahlquist et al. 1977, 0016
1-007(h) Normal and Enriched Ahlquist et al. 1977, 0016
Uranium
1-007(j) 137Cs Ahlquist et al. 1977, 0016

LASL 1975, 09-0050
H-Division 1953, 0764

1-007(n) Plutonium, 137Cs, LASL 1975, 09-0050
Weston 1989, 09-0036
H-Division 1955, 0761
Ahlquist 1977, 09-0041

*TA-1-79, -42, -48, -6, -10, -13 Storm Drain and Qutfall SWMU 1-006 (g)

Note: Sub-SWMU numbers for SWMUs 1-003 (a) and 1-006 (a, g) were derived from the February 1991
IT TA-1 work plan maps and are not identified as such in the November, 1990 SWMU Report. Sub-
SWMU 1-001 {h) is as identified in the November, 1990 SWMU Report.

*Also nominated for NFA
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TABLE 6.6-2

1974-1976 Radiological Survey Results

J-2/TU Area
Area of Contamination Maximum Gross Alpha Principal Contaminant
(pCi/g)
Found Remaining
Acid-sewer trench (J-2 Building):
Trench 3A 91 45 ¥7Cesium
Vicinity of TU/TU-1 Buildings:
South of TU : 15,000 <20 Uranium
North and west of TU/TU-1 230 40 Uranium
Two horizontal veins in pit 1,200 1,200 Uranium

6.7.1 Physical Description of the Site

The Cooling Tower 80 SWMU aggregate is located at the rim of Los Alamos Canyon just east of Bailey's
Canyon. This mesa-top area is currently occupied by residences. The buildings that formerly occupied
the aggregate were Building X and its cooling tower, which were among the original buildings constructed

in TA-1 (Figure 6.7-1). The SWMU aggregate includes the hillside because three liquid discharges (sep-
tic tank, cooling tower drain, and storm drain) and a surface disposal site are located there.

6.7.2 Historical Use of the Site

X Building housed the Harvard cyclotron where many radioactive targets were undoubtedly tested. No
archival information was available regarding radiological survey activities during decommissioning of the
building, but standard practice was to provide extensive radiation surveys to protect workers and to deter-
mine the disposal fate of the buildings.

Septic Tank 141, located south of Building X near the edge of Los Alamos Canyon, received sanitary
waste and served Building X. One sanitary waste line connected the building to Septic Tank 141, the
outfall of which discharged south of Building X over the rim of the canyon (LASL 1958, 09-0048). Septic
Tank 141 was located and removed during the 1974—1976 radiological survey (Ahlquist et al. 1977,
0016). Atthattime, the tank, its surrounding soil, and the sludge it contained tested free of radioactive

May 1992 6-26 RFI Work Plan for OU 1078




Chapter 6 Solid Waste Management Unit Aggregate Background Information
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contamination . The tank, sludge, outlet line, and approximately 151 ft of the inlet line were removed in
September 1975 (Ahlquist et al. 1977, 0016).

The storm drainage system (SWMU 1-006g) serving Buildings X, ML, Q, D, D-4, and D-7 was constructed
of varying diameter cast iron pipe that emptied into an open main drain. The open ‘north-south main drain
discharged approximately 20 ft south of the east side of Building X (Ahlquist et al. 1977, 0016; Weston
1989, 09-0036).

The 19741976 postdecontamination PHOSWICH meter survey indicated no radioactive contamination in
the areas of the storm drain system surrounding Building X (Ahiquist et al. 1977, 00186).

Cooling Tower 80 was served by a drain line and outfall that were located south of Building X near the
north rim of Los Alamos Canyon. The DOE verification survey of 1987 speculated that biocides contain-
ing chromium may have been added to the cooling tower, as was standard and acceptable practice at the
time. One soil sample taken at this location indicated no metal, organic compound, or radionuclide above
background (LANL 1987, 09-0045). |

A surface disposal site for construction debris, identified as SWMU 1-003(b), is reputed to be located
below the north rim of Los Alamos Canyon approximately 150 yards east of Bailey's Canyon. However,
after several trips to the site by the OU 1078 work plan authors, this disposal area is not evident even
though several pieces of metal piping were found. The pipe appears to be a component of the carriage
supporting the steam lines that once traversed TA-1. This disposal site was not sampled during the
1974-1976 radiological survey and decontamination of TA-1 (Ahiquist et al. 1977, 0016).

6.7.3 Summary of Existing Data

A listing of SWMUs with known and suspected contaminants appears in Table 6.7-1.

6.8 Hillside 138, SWMU Aggregate F

Septic Tank 138 SWMU 1-001 (d)
*TA-1-50, -81 Storm Drain and Outfall SWMU 1-0086 (h)

Note: The SWMU 1-006 (h) designation was derived from the February 1991 IT TA-1 work plan maps and
is not identified as such in the November 1990 SWMU Report.
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TABLE 6.7-1

Cooling Tower 80
Suspected Hazardous Contaminants

0037

SWMU No. Suspected Contaminants Reference
1-001(g) 23p,, 235 238) Metals Ahiquist, et al., 1977, 0016 E
1-003(a) 239p,, 235, 238 \raals Ahlquist, et al., 1977, 0016 |
Buckland, 1978
1-006(a) 239p,, 235 238)) Metals Ahlquist, et al., 1977, 0016
1-006(g) 239p,,, 235 238 Metals Ahlquist, et al., 1977, 0016
Christensen and Maraman, 1969, 5

6.8.1 Physical Description of the Site

The Hillside 138 SWMU aggregate is located southeast of the Los Alamos Inn at the rim of Los Alamos
Canyon. its mesa-iop component is currently occupied by office buildings. This SWML aggregate

includes the area adjacent to Septic Tank 138, which includes the location of former Buildings K, R, V, |
and Y, a septic tank, storm drain and outfall, and associated areas of Los Alamos Canyon below these : ;
two outfalls (Figure 6.8-1). .

6.8.2 Historical Use of the Site

Septic Tank 138 was located southeast of Building Y (Ahlquist et al. 1977, 0016; LANL undated, 0402)
and served K, V, and Y Buildings. These buijldings were connected to Septic Tank 138 by one sanitary
waste line. The outfall for the tank was located east of Building Y and discharged over the rim of Los
Alamos Canyon. This outfall area is known as Hillside 138 (LASL 1958, 09-0048; Ahlquist et al. 1977,
0016; LANL 1990, 0145). |

During the1974—1976 radiological survey and decontamination operations, Septic Tank 138 was found

below the floor of a storage shed located under an office building. When the tank was removed, it con-
tained approximately 2 ft of sludge that was not radioactively contaminated. The outlet line was also free
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of radioactive contamination. For this reason, the inlet line beneath the office building was left in place
(Ahlquist et al. 1977, 0016).

The 1974-1876 radiclogical survey, however, found that the hillside below Septic Tank 138 was contami-
nated. The maximum concentrations of 23°Pu found on Hillside 138, as detected in 1974-1976, are listed
below.
239py Concentration
Upper Level 3600 pCi/g

Lower Level 8800 pCi/g

Hillside 138 was not decontaminated during the 1974-1976 radiological survey because of its inaccessi-
bilty. The area was fenced to prevent public access from the top of the mesa (Ahlquist et al. 1977, 0016).

Building K was used as a chemical stock room (Mitchell 1944, 09-0037; Kershaw 1945, 08-0043) and
contained a mercury still. Spills from the still resulted in a decontamination effort, which included sealing
holes in the floor in order to eliminate all sources of mercury vapor (H-Division 1952, 0464). The amounts
of mercury spilled were not reported.

V Building housed TA-1’s original uranium and beryilium machine shop. Dry grinding of boron was also
conducted in this building (H-Division February 1952, 0756). In 1957, V Building was found to be free of
radioactive-contamination with the exceplion of some radioactively contaminated areas in the concrete
floor (Buckland 1857, 08-0004).

Building Y housed a physics laboratory that handied tritium, 238U, and 21%Po (Ahlquist et al. 1977, 0016).
In 1946, high alpha and gamma radiation were confirmed at the waste outlet of Y Building (Drager 1946,
09-0038). Polonium was observed at the drain exit, but no plutonium was detected (Tribby 1948, 09-
0030). ‘

SWMU 1-006(h), Storm Drain and Qutfall TA-1-50 and TA-1-81, served the northwest side of Building R
and the east side of Building Y. The outfall was located 25 ft south of Building Y near the north edge of

the perimeter patrol road adjacent to Hillside 138.

R Building housed model, glass, carpentry, and plumbing shops. Radioactive materials were not used in
the building (Ahiquist et al. 1977, 0016).
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During the 1974-1976 radiological survey, trenching was performed and the storm drain from Building Y
was discovered. Puddles of elemental mercury were present in the line; however, the mass of the mer-
cury found in the drain was not reported. The mercury and drain were removed (Ahlquist et al. 1977,
0016).

6.8.3 Summary of Existing Data

Table 6.8-1 lists the known and suspected site-related contaminants for each SWMU in the Hillside 138
SWMU aggregate.

The radioactive contamination found in this area was principally associated with the drain lines and Septic
Tank 138. Plutonium-239 and Cesium-137 are the major constituents of the hillside radioactive contami-
nation (Ahiquist et al. 1977, 0016) (Table 6.8-2).

TABLE 6.8-1
Hiliside 138
Suspected Hazardous Contaminants
SWMU No. Suspected Contaminants Reference
1-001(d) 239p,, 35y, 28y, ¥, Mitchell, 1944, Ahlquist,

etal., 1977, 0016;
Beryllium, Barium Chloride, Buckland and Blackwell,
Mercury, Tritium, Solvents 1946, 09-0042; Kershaw,

1945, 09-0043
1-006(h) 2%9py, 235y, %38y, Mercury,  Ahlquist, et al., 1977, 0016
Tritium Buckland and Blackwell, 1946,
09-09-0042
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TABLE 6.8-2
1974-1976 Radlologlcal Survey Results
Hiliside 138
Area of COntémlnanon Maximum Gross Alpha Principal Contaminant
(pCl/g)
Found Remalning

Septic Tank 138 (TA-1-138) 190 100 Pu, 137Cs

Canyon rim at Septic Tank 1,100 1,100 Pu, 137Cs

138 ’

(DOE property)

Upper hiliside below Septic 3,600 3,600 Pu, 137Cs

Tank 138

(DOE property)

Lower hillside below Septic. 8,900 8,900 Pu, 1¥7Cs

Tank 138

(DOE property)
6.9 Hiiiside 137 SWMU Aggregate G
-Septic Tank 137 SWMU 1-001 (c)
*TA-1-6 Drain line and Outfall SWMU 1-006 (b)
*TA-1-8 Drain line and Outfall SWMU 1-006 (¢}
+TA-1-9 Drain line and Outfall ' SWMU 1-006 (d)
*TA-1-6 Storm Drain and Qutfall ‘ SWMU 1-006 (n)
«Suspected Subsurface Soil Contamination SWMU 1-007 (a)
«Suspected Subsurface Soil Contamination SWMU 1-007 (b)
+Suspected Subsurface Soil Contamination SWMU 1-007 (¢)
-Suspected Subsurface Soil Contamination (two sites) SWMU 1-007 {j)

Note: Sub-SWMU numbers 1-006 (b-d, n) and 1-007 (a-c) were derivéd from the February 1981 TA&
work plan maps and are not identified as such in the November 1990 SWMU Report. SWMU 1-001 (c) is
as identified in the November 1990 SWMU Report.
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6.9.1 Physical Description of the Site

The Hillside 137 SWMLJ aggregate is located at the rim of Los Alamos Canyon adjacent to the area pres-
ently occupied by the south end of the Los Alamos Inn parking lot. The hillside below is also contained in
this SWMU aggregate. Backfilling and recontouring was completed on the mesa-top area where consid-
erable excavation of contaminated soils and volcanic tuff occurred during the 1974-1976 decontamination
effort. No remnants of any of the TA-1 buildings are currently evident at this aggregate, except for small
pieces of concrete that are mixed with the backfilled materials. '

Hillside 137 SWMU aggregate is composed of the area adjacent to former Buildings D, D-2, D-3, M, and
Boiler House 2, which occupied this location during the 1940s and early 1950s. The SWMUs that com-
pose this aggregate include a septic tank, drain lines and outfalls, a storm drain and outfall, and sus-
pected subsurface soil contamination associated with these entities and the buildings themselves (Figure
6.9-1). This SWMU aggregate is composed of a significant mesa-top area as well as the hillside below
the five outfalls.

6.9.2 Historical Use of the Site

The buildings associated with the Hillside 137 SWMU aggregate were vacated during the mid-1950s as
new laboratory facilities south of Los Alamos Canyon and DP Site became available. Below are brief
histories of the activities occurring during the buildings' tenure, disposal of the buildings, and remediation
activities.

D Building was primarily used for processing plutonium. The early purification of plutonium performed in
this building involved converting plutonium nitrate solution received from Hanford, Washington, into a
purified metallic form that could be machined, tested, and ultimately fabricated into nuclear devices.

An area of suspected subsurface contamination in the vicinity of D Building has been identified as SWMU
1-007(a). During the 1974-1976 survey, over 8400 yds? of soil were removed from the D and D-2 Build-
ings area. The soil was monitored with gross alpha instruments until the excavated soil gross alpha activ-
ity was below the detection limit of 25 pCi/g, which was considered as low as reasonable at that time.
Clean fill material (from TA-53 and TA-55) was used as backfill (LASL 1976, 09-0031).

The TA-1-6 drain line and outfall served D Building. This drain line exited the southwest side of the build-

ing and extended southwest and then south before discharging into Los Alamos Canyon. The types and
quantities of fluids handled by this drain line are unknown. D Building was also served by the industrial
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waste drain line which presumably carried the acidic and radioactive waste fluids generated in the build-
ing (Ahlguist et al. 1977, 0016).

The TA-1-6 storm drain and outfall was located on the southeast side of D Building. This storm drain
originated near the east corner of the building and extended along the southeast side of the building to an
outfall into Los Alamos Canyon.

North and west of D Building, spotty, shallow, gross alpha soil contamination was found during the
19741876 PHOSWICH meter survey. This suspected subsurface soil contamination has been desig-
nated as SWML 1-007(c). An unspecified amount of this soil was contaminated with plutonium at an
unknown concentration. Approximately 1300 cubic meters of soil and the clay-tile waste line from D
Building, which have associated gross alpha contamination, were removed from this area. The clay-tile
waste line has been designated as SWMU 1-001(s) and will be addressed in the Western Sanitary Waste
System SWMU aggregate (Ahlquist et al. 1977, 0016). '

The D-2 Building was first ljsed as a laundry facility for cleaning contaminated laboratory clothing, gloves,
glassware, and other recyclable equipment that had been radioactively contaminated. Building D-2
served as the laundry facility for the entire technical area for a period of two years. Contaminated equip-
ment and clothing were washed with detergent and water. Drain lines from the laundry facility discharged
directly onto Hillside 137 southwest of Building D-2. Suspected subsurtace soil contamination associated
with the drain lines and outfalls from the laundry has been designated as SWMU 1-007(b).

In 1945, laundry operations were moved to TA-21 (DP Site, OU1106) when D-2 Building was converted
into an electronics shop. After the laundry facilities had been removed, the contaminated water drain
lines were placed below ground level and extended to discharge south of the perimeter patrol road. To
contain contamination, several inches of soil were placed on the laundry facility’s former outfall area. At
that time, Septic Tank 137 was installed and one of the waste drain lines was connected to the septic tank
(Ahlquist et al. 1977, 0016). In August 1975, Septic Tank 137 was relocated and investigated as the
source of plutonium contamination found in the run-off area below the outfall pipe from the tank. The
septic tank was then removed and disposed at MDA G (LASL 1976, 09-0031).

During excavation and removal of the tank, low levels of activity were detected in the soil along the
sidewalls of the tank excavation. Soil was removed from the excavation until levels of gross alpha activity
were below detection level (25 pCi/g). Clean soil was used as backfill. The outfali pipe from Septic Tank
137, along with two outfall pipes from the D-2 Building, were also removed at this time (Ahlquist et al.
1977, 0016). | |
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The TA-1-8 drain line and outfall SWMU, consisting of three drain Iine's,and outfalls that served D-2 Build-
ing, have been collectively designated as SWMU 1-006(c). The three drain lines exited the southwest
side of the building and discharged directly onto Hillside 137.

In October 1975, surveillance trenching activities were conducted in the location of the former D-2 laundry
facility to locate all drain lines and remove any contamination found. Significant contamination was found
in one trench at the ends of two outfall pipes extending from the laundry. Both pipes were found contami-
nated with 2°Pu and 241Am (Ahlquist 1975, 09-0017).

D-3 Building housed activities that included radioactive counting of filter papers from H-1 Building
(Weston 1989, 09-0036). The TA-1-9 drain line and outfall served D-3 Building and discharged to Hillside
137 in the same area as the D-2 Building drain lines.

M Building, originally Boiler House 1, was converted to a chemistry laboratory in the summer of 1944

when Boiler House 2 became operational (Kennedy 1987, 09-0007). It was eventually used for process-
ing and recovery of enriched uranium.

~ Boiler House 2, and the associated Cooling Tower TA-1-63, were constructed in late 1943. Boiler House
2 supplied steam for TA-1 (Kennedy 1987, 09-0007). Chemicals used in these buildings were typical of
boiler house and cooling tower operations and might have included chromates. Two small areas of con-
tamination were identified during the 1974-1976 PHOSWICH detector survey in the vicinity of Boiler
House 2. The two areas of contamination have been collectively designated as SWMU 1-007(j) (in part).
One of the areas is north of the boiler house and the other is between the boiler house and Q Building.
These two minor sites were excavated by simple hand shoveling until no contamination was detectable
with a PHOSWICH meter. Soil samples were subsequently collected, analyzed, and found to contain less
than 90 pCi/g of gross alpha activity (Ahlquist et al. 1977, 0016).

6.9.3 Summary of Existing Data

The SWMUs in the Hillside 137 SWMU aggregate and associated known and suspected contaminants
are listed in Table 6.9-1. Plutonium is the primary contaminant known to exist at the upper part of the
Hillside 137 SWMU aggregate while 137Cs may be found on the lower hillside. Due to the steepness of
the Los Alamos Canyon walls, no remediation of soils or sediments located on the slopes below the rim of

the canyon took place. These canyon walls will be investigated during the OU 1078 RFI.
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Table 6.9-2 (DOE 1988, 09-0006) presents sampling results from the 1974—1976 radiological survey.
Sample locations and maximum gross alpha activity measured for radionuclides found are listed. The
postremediation maximum gross alpha activities for the same locations are also included in the table.

The excavated areas around the D Buildings and Septic Tank 137 are depicted in Figure 4.5-1a.

6.10 Surface Disposal Site Southeast of Los Alamos Inn, SWMU Aggregate H

*Septic Tank 142 ‘ *SWMU 1-001(h)
-Septic Tank 149 *SWMU 1-001 (j)
-Septic Tank 269 *SWMU 1-001 (1)
-Surlace Disposal Site SE of Los Alamos Inn SWMU 1-003 (e)
-TA-1-147 Incinerator *SWMU 1-004 (b)
*TA-1-54, -50 Storm Drain and QOutfall *SWMU 1-006 (i)
*TA-1-53 Storm Drain and Qutfall , *SWMU 1-006 (j)
+TA-1-64 Storm Drain and Outfall *SWMU 1-006(q)

Note: Sub-SWMU numbers 1-003 (e), and 1-006 (i, j, q) were derived from February 1981 TA-1 work plan
maps and are not identified as such in the November 1990 SWMU Report. Sub-SWMU numbers 1-001
(h, j, ) and 1-004 (b) are as identified in the November 1990 SWMU Report.

*Also naminated for NFA,

6.10.1  Physical Description of the Site

This SWMU aggregate is located southeast of the Los Alamos Inn, partly on the mesa top and partly on

the Los Alamos Canyon hillside. It is physically composed of the area adjacent to former Buildings R, S,
S-1, and W, which occupied the location during the 1940s and 1950s (Figure 6.10-1). No remnants of -
any of these buildings exist today and the area is currently covered by a paved parking lot and a profes-
sional building.

SWMUs which make up this aggregate include three septic tanks, a surface solid waste disposal area, an
incinerator, and three storm drains and associated outfalls. No known fugitive spills or leaks occurred at
this SWMU aggregate. Run-off from the locations of these SWMUs would be toward the drainage in
which the surface disposal site is found.
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TABLE 6.9-1

Hillside 137
Suspected Hazardous Contaminants
SWMU No. Suspected Contaminants Reference
1-001{c) 241am, 239py, 235,238y, Ahlquist et al. 1977, 0016
Metals Weston 1989, 09-0036
1-006(b) 239py, 235,238 Ahlquist et al. 1977, 0016
Christensen and Maraman 1969,
0037
1-006(c) 241Am, 239py, 235y Ahiquist et al. 1977, 0016; Weston
1989, 09-0036
1-006(d) 239py, 238 Ahlquist et al. 1977, 0016
1-006(n) 239p,, 235 2%, Ahlquist et al. 1977, 0016
. Christensen and Maraman 1969,
0037
1-007(a) 239py, 235,238 Ahlquist et al. 1977, 0016
Christensen and Maraman 1969,
0037
1-007(b) 241am, 239py, 238 Metals  Ahlquist et al. 1977, 0016
Weston 1989, 09-0036
1-007(c) 239pyy, 235, 238, Metals Ahlquist et al. 1977, 0016
Christensen and Maraman 1969,
0037
1-007()) 239py, 235, 238, Metals Ahiquist et al. 1977, 0016
(two sites) Christensen and Maraman 1969,
0037
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TABLE 6.9-2
1974-1976 Radiological Survey Resuits
Hiliside 137
Area of Contamination Maximum Gross Alpha Principal Contaminant
(pClig)
Found Remaining
Septic tank for Building D-2 125,000 110 Plutonium
(TA-1-137}
DOE property below B20 . 430 Plutonium
Septic Tank 137
Building D-2 outfall trench 16,000 <100 Plutonium
(DOE property)
DOE property below D-2 350 50 Plutonium
outfall trench '
Vicinity of Building D-2 55,000 10 Plutonium
Building D outtall trench ‘ 15,000 80 Plutonium
Building D acid-sewer trench 89,600 110 Plutonium
, Uranium
Vicinity of Building D 5,400 120 ‘ Plutonium
Uranium
DOE property below Building D 84 84 Plutonium
Area north and west of 200 <20 Plutonium
Building D

6.10.2 Historical Use of the Site

Buildings associated with the Surface Disposal Site Southeast of Los Alamos Inn SWMU aggregate were
vacated during the mid-1950s to the late 1950s as new laboratory facilities south of Los Alamos Canyon
and at DP site became available. The following paragraphs recount the activities, removal, demolition,
and decontamination of the buildings, structures, and contaminated soils in this aggregate.

R Building housed model (electrical), glass blowing, carpentry, and plumbing shops. Radioactive materi-
als were not used in this building {Ahlquist et al. 1977, 0016).:
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S-1 Building served as Garage 1 and was later also used for storage of nonradioactive materials (Ahlquist
et al. 1977, 0016; Blackwell 1956, 09-0039).

SWMU 1-006i drained the southwest side of S-1 Building and northeast side of R Building to an outfall
approximately 20 ft south of Building S-1. Based on the 1874-1976 survey, no radioactive contamination
is expected for this site.

Septic Tank 142 was located south-southeast of the former power plant and served Building 118. The
outfall from Septic Tank 142 emptied over the canyon rim southwest of Building 118 (LASL 1958,
09-0048). Septic Tank 142 was located during the 1874-1976 survey, and the tank and siudge within
were found not to be radioactively contaminated. The tank was removed to MDA G in 1976 (Ahlquist et
al. 1977, 0016; LANL undated, 0402).

Septic Tank 149, as shown in Figure 6.10-1, is not a septic tank but rather some type of above-ground
storage tank located between U and W Buildings. Septic Tank 149 is being nominated for NFA and will
not be discussed further in this chapter.

Septic Tank 269 served S-1 Building. A sanitary waste line led from S-1 Building to Septic Tank 269,
draining to the outtall at the canyon rim south of S$-1 building (LASL 1958, 09-0048). The tank was report-
edly rgmoved under the same contract as S-1 Building in August 1954 (LANL undated, 0402).

S Building, completed in July 1943, was used as a technical warehouse and stock building (Kennedy
1987, 09-0007). In 1856, S Building, considered to be free from any significant radioactive contamination,
was released for reassignment or removal {Blackwell 1956, 09-0039). During the 1974-1976 radiological
survey no radioactive contamination was found at the S Building location (Ahlquist et al. 1977, 0016).

Storm Drain and Outfall TA-1-53 consisted of two storm drains, which served S Building and discharged
into Los Alamos Canyon. The 1974-1976 radiological survey indicated no radioactivity associated with
these storm drains (Ahlkquist et al. 1977, 0016).

T Building, the first building constructed in TA-1 in March of 1943, housed the Theoretical Division. T
Building contained offices, a technical library, a document room, drafting rooms, and a photographic labo-
ratory (Kennedy 1987, 09-0007). A silver-soldering operation was also contained in this building. No

radioactive materials were handled in T Building (Ahlquist et al. 1977, 0016; Blackwell 1956, 09-0039).

Storm Drain and Outfall TA-1-64 drained the east side of T Building with an outfall at Trinity Drive.
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Run-off from this area would have been southeast toward Los Alamos Canyon. A PHOSWICH meter
survey in 1976 detected no contamination near the outfall area (Ahlquist et al. 1977, 0016).

W Building was completed in April 1943 to house the Van de Graaff accelerator. Radioactive materials
used in the building included uranium, polonium, and tritium (Ahlquist et al. 1977, 0016). The building
was found to be free of radioactive contamination except for the concrete floor in the southwest corner of
the building (Buckland 1957, 09-0004).

V Building contained offices, a drafting room, file room, and toolmaker’s shop (Kennedy 1987, 08-0007).
V Building was TA-1's original machine shop for machining of uranium and beryllium (Ahlquist et al. 1977,
0016). Dry grinding of boron was also conducted in this building (H-Division 1952, 0756). V Building was
found to be free from radioactive contamination except for the concrete floor in one office in the southeast
corner of the building. The remainder of the building was removed in February 1959.

Incinerator TA-1-147 was located in the area that is currently the driveway of the Los Alamos Inn (LASL
1958, 09-0048). It was used for the incineration of nonradioactive solid wastes from 1947 to 1957.

A surface disposal site located southeast of the Los Alamos Inn along the northern wall of Los Alamos
Canyon has been designated as SWMU 1-003(e). Discarded materials observed in the disposal area
include utility boxes, concrete construction debris, piping, and other miscellaneous objects (DOE 1987,
0264; Weston 1989, 09-0036). No information is available regarding the history of this hillside disposal
area. However, there is no documentation that it was contaminated witri radioactivity. it is probable that
a portion of the debris came from the 19531959 demolition of the buildings in the eastern parnt of TA-1.

6.10.3 Summary of Existing Data

A variety of contaminants may have been disposed in this hillside SWMU aggregate. A listing of SWMUs
with known and suspected contaminants appears in Table 6.10-1.

6.11  Can Dump Site, SWMU Aggregate |

*Septic Tank 275 *SWMU 1-001 (m)

«Can Dump Site SWMU 1-003 (d)

Note: Sub-SWMU 1-003 (d) is derived from the February 1991 IT TA-1 SWMU description report maps
and is not identified as such in the November 1980 SWMU Report. Sub-SWMU 1-001 (m) is as identified
in the November 1990 SWMU Report.

*Also nominated for NFA.
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- Figure 6.10-1. Surface Disposal Site
Southeast of Los
Alamos Inn.
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TABLE 6.10-1

Southeast of Los Alamos Inn
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(h) None Ahlquist et al. 1977, 0016
1-001(j) None ' Ahlquist et al. 1977, 0016
1-001(l) None Ahlquist et al. 1977, 0016
1-003(d) Metals, Suspected Ahlquist et al. 1977, 0016
Organic Chemicals H-Division 1955, 0760

1-004(b) Metals  DOE 1987, 0264

1-006(i) None Ahlquist et al. 1977, 0016
1-006(j) None Ahlquist et al. 1977, 0016
1-006(q) None ~ Ahlquist et al. 1977, 0016

6.11.1  Physical Description of the Site

The Can Dump Site SWMU aggregate is located at the eastern edge of OU 1078 on the northern rim of 1
Los Alamos Canyon in the vicinity of the current Los Alamos County electric complex and US West Com- }
munications Building. It has both mesa-top and hillside components. ‘

There are two SWMUs associated with this aggregate: Septic Tank 275, located to the east of the US
West Communications Building, and the Can Dump Site, located on the north wall of Los Alamos Canyon
south of the US West Communications Building and storage yard. The septic tank discharged over the
side of Los Alamos Canyon (Figure 6.11-1).
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6.11.2 Historical Use of the Site

Buikdings in the vicinity of the Can Dump SWMU aggregate were vacated and demolished during the mid
to late 1950s. Formerly the site of Zia Company operations, the aggregate was located east of the main

TA-1 complex and adjacent to the former main power plant. The Zia buildings in this area were used as

paint, carpentry, furniture repair, and sign shops (DOE 1988, 09-0006). Repontedly, the warehouses did

not use radioactive materials and were outside the security fence of the main TA.

Warehouse 18 was used for storage of unspecified materials, although records indicate no radioactive
materials were used in this building (Ahlquist et al. 1977, 0016).

Warehouse 13 was also used for storage of nonradioactive materials (Ahlquist et al. 1977, 0016; LANL
undated, 0402).

Septic Tank 275 was located north of Warehouse 18 but served only Warehouse 13. The outfall from
Septic Tank 275 was northeast of Warehouse 13 where it discharged over the canyon rim (LASL 1958,
09-0048). Attempts to locate the tank during the 1974—1976 radiological survey were futile because the
hillside location of the tank had been bulldozed to an elevation lower than the tank’s original elevation. It
is a fair assumption that the tank had been removed during excavation into the hillside. Additionally, dur-
ing the survey, a metal tank of the approximate reported volume of Septic Tank 275 was found on the
hillside below and subsequently removed to MDA G (Ahiquist et al. 1977, 0016; Barthell 1968, 09-0040;
LANL undated, 0402).

An area used for surface disposal of empty solvent and paint cans, known as the Can Dump Site [SWMU
1-003(d)], is located on DOE property on the hillside above Los Alamos Canyon just south of the current
US West Communications Building. Information regarding the history of this site is not available. Several
Zia warehouses located just northwest of this disposal site were used as paint, carpentry, furniture repair,
and sign shops. lt is very likely that the waste material came from these nearby shops.

The facilities at TA-1 handled a variety of radionuclides and hazardous organic chemicals, although the
warehouses associated with this SWMU aggregate reportedly handled only hazardous chemical materi-
als. Some confidence can be placed in the assumption that no radioactive materials were handled in
these warehouses because they were outside the TA-1 security fence. Two small areas exhibiting very
low radioactivity levels were documented on the mesa top by Ahlquist (Ahlquist et al. 1977, 0016). A
listing of SWMUs and known and suspected contaminants for this aggregate appears in Table 6.11-1,
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TABLE 6.11-1

Can Dump Site
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(m) None Ahlquist et al. 1977, 0016
1-003(d) Metals Weston 1989, 09-0036

6.11.3 Summary of Existing Data

The Can Dump Site SWMU aggregate was primarily a Zia operations complex. Given the nature of build-
ing uses (i.e., paint, carpentry, furniture , and sign shops}), the possibility of nonradiological hazardous
constituents exists. No appreciable levels of radioactive contamination were found in the area.

6.12 Drain Lines and Qutfalls to Ashley Pond, SWMU Aggregate J

*TA-1-46 Drain lines and QOutfalls to Ashley Pond SWMU 1-006 (e)

Note: Sub-SWMU Number 1-006 {e) was derived from the February 1991 TA-1 work plan maps and is not
identified as such in the November 1990 SWMU Report.

6.12.1  Physical Description of the Site

The drain lines and outfalls to the Ashley Pond SWMU aggregate consisted of two outfalls, jointly identi-
fied as SWMU 1-006(e). One drain line originated at P Building; the other drain line served the cleaning
plant (Figure 6.12-1). This aggregate has only a mesa-top component.

6.12.2 Historical Use of the Site

P Building was used for personnel offices and no radioactive materials were used in the building. An
H-Division progress report, however, indicated that toluene was used in P Building. Two drain lines,
SWMU 1-006(e), emptied into Ashley Pond. One 4-in.-diameter drain line served P Building (TA-1-46)
and extended northeast for approximately 100 ft where it emptied into Ashley Pond. The second drain
line (a blowoff line) served the cleaning plant about which little is known other than it was replaced early in
the project by a parking lot. The types of materials used in this building are unknown, but because it was
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a cleaning plant, it is probable that solvents were used there. The drain line originated at the northwest
corner of the cleaning plant and extended underground to Ashley Pond. This site currently is owned prin-
cipally by Los Alamos County (Weston 1989, 09-0036). '

6.12.3 Summary of Existing Data

Reports indicate that no radioactive or hazardous chemicals other than toluene were used at P Building.
Therefore, it is unlikely that any radioactive contamination originated from this building (Weston 1989, 09-
0036). The materials that were used in the cleaning plant are unknown but the potential exists for solvent
use (Weston 1889, 09-0036). Insoluble contaminants (should they eiist). such as heavy metals and ra-
dionuclides, that may have been discharged at the outfall are likely to have adsorbed onto pond sedi-
ments (which have been cleaned out several times) (Den-Barrs 1991, 09-0046). Table 6.12-1 lists those
contaminants that potentially could exist in Ashley Pond.

TABLE 6.12-1

Cleaning Plant Drain Lines and Outfalls to Ashley Pond
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference

1-006(e) Toluene Weston 1989, 09-0036

Los Alamos County personnel have stated that several total cleanouts of Ashley Pond have taken place.

These occurred in the 1970s when the pond became septic, probably because of fertilizer running off the
built-up surrounding grassy areas. The pond water is currently exchanged frequently in the summer be-

cause it is the source used in watering the surrounding lawns.

6.13 Industrial (Acid) Waste Disposal Line, SWMU Aggregate K

6.13.1  Physical Description of the Site

The Industrial Waste Disposal Line SWMU aggregate consists of a single SWMU (1-002), is located in
the southern and western portion of OU 1078, and extends into TA-45 which is outside the boundaries of
OU 1078. The site, currently occupied by private residences, apartments, townhouse complexes, and

RFi Work Plan for OU 1078 647 May 1992



Chapter 6

Solid Waste Management Unit Aggregate Background Information

8UIN UIRIJ WIOIS YIM pajeloosse moj4 abeurelq aoceung
auIT uleIq WIOIS

aul ulelq J0 UOoKOBIIQ MO

sauln uresqg buippng pue Jjameg Aiejuesg

aN3O3aT

Q vofued

)\t)))))))))

| § Q| 85N0YSIBA

-\»’

Amamannl S yue | ondas

‘8lig dwnq ued *1-p1°9 aInbi4

RFI Work Plan for OU 1078

6-48

May 19892



Chapter 6 Solid Waste Management Unit Aggregate Background Information

commercial establishments, includes the area around the following former buildings: Boiler House 2, D,
H, J-2, M, ML, Sigma, and Q and several properties north of Trinity Drive extending over to Canyon Road
{near the former location of TA-45). These buiidings were the sources of the major process discharges
from TA-1 (Foldout Map B). This aggregate has only a mesa-top component.

6.13.2 Historical Use of the Site

The industrial waste line was used for the disposal of chemical and radioactive process wastes since the
early operations of the Laboratory. From 1943 1o 1951, wastes from the industrial waste disposal system
were discharged untreated to a small branch (Acid Canyon) of Pueblo Canyon. In 1951, the TA-45 waste
water treatment plant was constructed near the industrial waste line outfall and waste liquids subse-
quently were treated before disposal into the canyon (Ferenbaugh et al. 1982, 0668). TA-45 and the
receiving canyon are outside the bounds of OU 1078. |

The buildings being served by the industrial waste line have previously been described in other SWMU
aggregate descriptions (Hillside 137, Sigma, J-2/TU)}, and this information will not be repeated here.

Possible radioactive and hazardous chemical contaminants disposed in the industrial waste lines include
any contaminants that were used in the buildings that were connected to the line. Table 6,13-1 lists
possible radioactive and hazardous materials used in the buildings connected to the industrial waste line.

The industrial waste line and all connections have been completely removed from OU 1078. Belowis a
brief summary of the 1974-1976 survey and the corrective actions that took place to remediate the
industrial waste system (Ahlquist et al. 1977, 0016). These actions took place after the industrial waste
line had been removed.

Because of discrepancies between records and physical observations, beginning in September 1975,

attempts were made to verify that the main industrial waste line connecting TA-1 with the treatment plant

at TA-45 had been completely removed as claimed. As part of the effort, exploratory trenches were dug

behind the former Taco Bell and Exxon Station (now Hot Shots Restaurant and the Shell Service Station)

to verify that the lines in that area had been removed. No waste line pipe appeared in any of the

trenches, but portions of a filled-in trench were found in the tuff at several places where engineering draw-

ings had indicated the industrial waste line; theretore, it was concluded that the industrial waste line had ,
been removed (Ahlquist et al. 1977, 0016). |
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TABLE 6.13-1

Industrial (Acid) Waste Disposal Line
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference

1-002 Plutonium, Natural and Ahlquist et al. 1977, 0016
Enriched Uranium, Americium,  Weston 1989, 09-0036
Thorium, Tritium,37Cs, 90Sr, LASL 1975, 09-0050
Metals, Solvents H-Division December 1955,
0762
H-Division June 1955, 0761
Ahlquist 1977, 09-0041

During excavation, the 1974-1976 survey discovered substantial soil contamination in the industrial waste
line trench at the location of the former D Building, resulting in further investigation. Subsurface contami-
nation was also found in the vicinity of H and Theta Buildings whére highly contaminated laterals con-
nected with the main industrial waste line trench. Substantial alpha activity was also found in soil from the
main trench in that area. These findings reopened the question of how best to decontaminate the indus-
trial waste line trench. It was determined that it was necessary to attempt excavation of the entire trench
from D Building to Trinity Drive. In most places an obvious trench was found in the tuff and was easy to
follow with a back-hoe. The trench was cleaned out by back-hoe to the apparent original floor. Samples
from the sidewalls and floor were taken for gross alpha activity. Some contamination was found through-
out most of the trench. The highest levels were 1200 pCi/g of alpha activity. These particular samples
were from the trench near where the contaminated laterals from H-Theta had been removed. To remove
the additional contaminated soil, the trench was made considerably larger than the original (Ahlquist et al.
1977, 0016).

The industrial waste line trench was then traced continuously from H-Theta area to D Building, monitored,
and decontaminated when necessary. A special attempt was made to determine whether any of the lat-
era! connections {o the main industrial waste line remained, but none were found (Ahlquist et al. 1977,
0016).
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At a meeting on July 28, 19786, the industrial waste line excavations were determined to be decontami-
nated because (1) no PHOSWICH-detectable activity remained in the trench (detection limit was approxi- .
mately 1000 pCi/g); (2) most of the remaining gross alpha activity in soil was <25 pCi/g (maximum activity

on an individual soil sample was 92 pCi/g); (3) all underground structures encountered in the trench had
been monitored and those with detectable contamination had been removed; and (4) with the exception of
a few laterals beneath developed portions of TA-1, the excavations included all of the known industrial
waste line trench south of Trinity Drive (Ahlquist et al. 1877, 0016).

In the western portion of TA-1, a segment of industrial waste line ran from the Radiochemistry Building
(J-2) to the main industrial waste line. J-2 Building had been used for radiochemical analyses on weapon
debris from atmospheric bomb tests in the South Pacific and Nevada. The primary radioactive contami-
nants to the industrial waste line from J-2 Building were mixed fission products (137Cs is the predominant
isotope remaining from these mixed fission products).

In the vicinity of the J-2 Building, trenches were excavated to verify that the industrial waste line had been
removed. A 37-meter-long section of 7.6-centimeter-diameter cast iron line was found below a former
parking lot and removed (Ahlquist et al. 1977, 0016).

Discussions with former employees and information in an archival progress report indicated that on Sep- .
tember 5, 1957, a leak had developed in the industrial waste line near the former apartments next to TA-1
and that this leak had emerged on the surface. The PHOSWICH survey in 1976 showed *37Cs contami-
nation in the area corresponding to the location of this leak. Therefore, it was decided to do a more thor-
ough investigation of the J-2 industrial waste line trench in the vicinity of this PHOSWICH survey. The
widened portion of the trench is the area from which the 137Cs contaminated soil was removed on both
sides to below detection limits on the PHOSWICH (1000 pCi/g). At the fioor of the trench (approximately
4 meters deep), contamination was confined to a 10-centimeter-wide soil-filled fracture starting in the
center of the trench and running southeast. The fracture was oriented N30W and did not extend up the
trench walls. Further excavation would have been deeper than was practicable with a back-hoe. Activity
to 168 pCi/g of 137Cs is known to remain at the bottom of the trench 12 ft under the ground surface. No
PHOSWICH-detectable activity was found in the trench in either direction from this spot (Ahlquist et al.
1977, 0016).

At a meeting on July 28, 1976, this portion of the industrial waste line excavation was considered decon-
taminated because (1) the primary contamination was 137Cs; (2) the only PHOSWICH-detectable activity
was approximately 12 ft deep and localized along a fracture; (3) only 3 of 54 post-excavation soil samples

had gross alpha activity >25 pCi/g (maximum activity of a sample was 41 pCi/g); and (4) the excavation in .
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either direction along the former industrial waste line was extensive enough to include the region of the

known leak.

6.13.3 Summary of Existing Data

Radionuclide or hazardous constituents suspected in the industrial waste line SWMU are listed in Table
6.13-1.

6.14 Eastern Sanitary Waste SWMU Aggregate L

«Sanitary Waste Lines *SWMU 1-001 (r)
-Sanitary Waste Lines SWMU 1-001 (t)
Note: Sub-SWMU number designations are as identified in the November 1990 SWMU Report.

*Also nominated for NFA.

6.14.1  Physical Description of the Site

The Eastern Sanitary Waste SWMU aggregate served buildings located in the east central portion of TA-1
(Foldout Map C). Currently the area is mainly occupied by the Los Alamos Inn. This aggregate was com-
posed of two sanitary waste systems, which served the eastern part of TA-1. The first system, SWMU
1-001(r), served Building E. The second system, SWMU 1-001(t), served the Gamma, M, P-Prime, R, S,
T, U, V, W, and Z Buildings. The effluent from the buildings connected to this sanitary waste system
discharged to Septic Tank Number 1 [nomenclature derived from Corps of Engineers (COE) Record
Drawing) (COE 1843, 09-0051] and proceeded to a drain field located southeast of the DP Road and
Trinity Drive intersection. This tank and leach field are located out of the OU and 1078 will not be consid-
ered in this investigation.

6.14.2  Historical Use of the Site

The buildings served by the Eastern Sanitary Waste SWMU aggregate were vacated during the mid and
late 1950s.

Building E, completed in July 1944, was used for administrative staff and theoretical physicist office

space. No records indicate radioactive or hazardous chemical material use in the building (Kennedy
1987, 09-0007; Ahlquist et al. 1977, 0016). In 1956, E Building was released for reassignment or removal
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as it was considered free from any significant amount of radioactive contamination (Blackwell 1956,
09-0039). Building E was removed by a private firm in March 1958 (Ahiquist et al. 1977, 0016). .

Building E was served by a sanitary waste line, SWMU 1-001(r), that was located southwest of Ashley
Pond. During the early days of the Laboratory, the line was part of a larger sanitary waste system that
served the northeast portion of TA-1. The segment that served Building E was abandoned early and
replaced with another segment closer to Ashley Pond. Information regarding construction or removal of
this segment is not available (Ahiquist et al. 1977, 0016; Weston 1989, 09-0036; LANL 1990, 0145).
This sanitary waste line isvunlike|y to have received hazardous or radioactive materials. No documenta-
tion was found regarding the removal of this line. Therefore, it is possible that the line, or portions of it,
still exist. No surveys for hazardous or radioactive constituents have been done in the area of this waste
line, and consequently, it is unknown whether residual contamination exists.

The Gamma Building housed offices and a physics laboratory (Kennedy 1987, 0S-0007) in which beryl-
lium and toluene were used (H-Division February 1952, 0756; H-Division January 1953, 0763) as well as
sealed sources including '37Cs. An incident leading to contamination with 137Cs occurred in the building
(Ahlquist et al. 1877, 0018}, but no information regarding the actual events, the amount spilled, or the
associated cleanup is available.

M Building was used for processing and recovery of enriched uranium. M Building was served by two
main sanitary waste lines. The first sanitary waste line, designated as SWMU 1-001(t), will be addressed
later in this section. The second sanitary waste line, designated as SWMU 1-001(s), will be addressed as
part of the Western Sanitary Waste aggregate. One of the two sanitary waste lines was surveyed and
found to be free of contamination (Ahlquist et al. 1977, 0016); however, it is unclear which of the two was
surveyed.

The P-Prime Building, completed in July 1945, was used for supply and property offices. No radioactive
materials were used in the building (Ahlquist et al. 1977, 0016; LANL undated, 0402), and no documenta-
tion was available regarding the use of hazardous chemicals.

Buildings R, S, S-1, T, U, V, W, and Z were served by a sanitary waste line, SWMU 1-001(t). For a dis-
cussion of the R, S, T, U, and V and W Buildings see the surface disposal site southeast of Los Alamos

Inn SWMU aggregate (Section 6.10).

Z Building, completed in April 1943, housed two Cockcroft-Walton high-voltage acceleratoré (Kennedy

1987, 09-0007). During removal of some equipment from Z Building in December 1955, high-level tritium
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contamination was detected in the vicinity of one accelerator. In 1958, Z Building was considered free
from any significant amount of radioactive contamination (Blackwell 1956, 09-0039) and was released for
reassignment or removal.

The SWMU 1-001(t) sanitary waste system was connected to a septic tank and a drain field located in
TA-0 southeast of the intersection of Trinity Drive and DP Road,; this portion of the sanitary waste system
east of TA-1 will be addressed in the RFl Work Plan for Operable Unit 1071.

6.14.3 Summary of Existing Data

The sanitary system which served Building E (SWMU 1-001 {r)) is not expected to have been contami-
nated with hazardous or radioactive materials. The second system (SWMU 1-001t) served buildings in
which both hazardous and radicactive materials were handled; thus the system and its outfall are sus-
pected of having both radioactive and hazardous chemical contamination. A listing of SWMUs and known
and suspegted contaminants appears in Table 6.14-1.

The sanitary waste lines may still exist as no documentation verified that they had been removed.

TABLE 6.14-1

Eastern Sanitary Sewer
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(r) None
1-001(t) | 137Cg, 285, 238, 239py, Ahiquist et al. 1977, 0016

Beryllium, Tritium, Silver,
Cadmium, Metals

6.15 Northern Sanitary Waste SWMU Aggregate M

-Sanitary waste lines *SWMU 1-001 (q)
*Sanitary waste lines *SWMU 1-001 (v)
*Sanitary waste lines *SWMU 1-001 (w)

Note: These sub-SWMU numbers are identified in the November 1990 SWMU Repont.
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*Also nominated for NFA.

6.15.1  Physical Description of the Site

The Northern Sanitary Waste SWMU aggregate is located north of Trinity Drive between Ashley Pond
and 24th Street (Foldout Map C). All former TA-1 buildings have been removed and the area is currently
occupied by Los Alamos County offices and a park surrounding Ashley Pond. This aggregate has only a

mesa-top component.

The Northern Sanitary Waste SWMU aggregate is composed of sanitary waste drain lines that served an
area formerly occupied by four TA-1 administration and service buildings constructed during the early
days of the Manhattan Project. These buildings were P, P-Prime, AP, and the former PX. The SWMUs
associated with this aggregate are the sanitary waste lines serving Building P and the PX [SWMU 1-
001(q) and 1-001(v)] and the sanitary waste line serving Buildings P-Prime and AP [SWMU 1-001(w)].

6.15.2 Historical Use of the Site

The buildings associated with the Northern Sanitary Waste SWMU aggregate were vacated between
1953 and 1965.

P Building was used for personnel offices and no radioactive materials were used in the building. PX
Building functioned as the post exchange in the early years of the Laboratory. The sanitary waste line
[SWMU 1-001(v)], located north of Trinity Drive and west of Ashley Pond, served P Building. According to
an engineering drawing (LASL 1947, 09-0010), this sanitary waste line also served the former PX Building
through the 4-in. VCP lateral service lines, which are designated as SWMU 1-001(q). However, the lines
no longer appear on 1958 engineering drawings and they may have been removed. A new addition to -

P Building is shown in this location (LASL 1958, 09-0048). The sanitary waste line transported waste
northward toward Pueblo Canyon to Septic Tank Number 2; the tank designation and location appears on
COE record drawings dated November 1943 (COE 1943, 09-0051). The effiuent line from Septic Tank
then proceeded northwest in 6-in. VCP to an outfall in the canyon. Both the septic tank and the outfall are
outside of OU 1078 and will not be considered further in this work plan.

The sanitary waste line managed liquid sanitary waste. It is doubtful that the line received radioactive or
hazardous chemical wastes from Building P; conflicting reports exist as to whether hazardous chemicals
were used in P Building. The line, or portions of it, may still exist under the fill in the vicinity of Ashley
Pond.
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AP Building was used for offices until it was removed in 1965. No radioactive materials are believed to

have been managed in the building.

The P-Prime Building, completed in July 1945, was used for supply and property offices; documents indi-
cate that no radioactive materials were managed in the building (Ahlquist et al. 1977, 0016; LANL un-
dated,0402).

A second sanitary waste line [SWMU 1-001(w)] also served the AP Building. The outfall for the larger
sanitary waste system is discussed in the Eastern Sanitary SWMU aggregate description (Section 6.14).
No information is available regarding the removal of either the northern or eastern waste systems. It
should be noted that it is unclear whether AP and P-Prime Buildings’ waste line [1-001(w)] discharged to
Septic Tank in the northern sector or Septic Tank in the eastern sector (COE 1943, 0051; LASL 1947, 09-
0010; LASL 1958, 09-0048). Both of these septic tanks are out of OU 1078.

Sanitary waste line 1-001(w) managed liquid sanitary wastes only and is unlikely to have received radio-
aclive or hazardous materials. This sanitary waste line may still exist as no documentation indicates it
has been removed. No sampling for radioaclive or hazardous chemical constituents is believed to have
been conducted in the area of this sanitary waste line.

6.15.3 Summary of Existing Data

A list of SWMUs and known or suspected contaminants appears in Table 6.15-1. The three sanitary
waste systems, which compose the Northern Sanitary Waste SWMU aggregate, reportedly served only
office buildings in which no radioactive chemicals were managed although it is unknown if any was dis-
charged to sanitary waste lines . However, one report indicated that toluene was used in P Building
(H-Division 1954, 0758). It is unknown whether aclivities in P Building involved any other hazardous
materials.

6.16 Western Sanitary Waste SWMU Aggregate N
Sanitary Waste Line SWMU 1-001 (s)

«Sanitary Waste Line ' *SWMU 1-001 (u)
NOTE: These sub-SWMU numbers are as identified in the November 1990 SWMU Report.

*Also nominated for NFA.
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TABLE 6.15-1

Northern Sanitary Sewer
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-001(q) None Ahlquist et al. 1977, 0016
1-001(v) - None Ahlquist et al. 1977, 0016

1-001{w) None Ahlquist et al. 1977, 0016

6.16.1  Physical Description of the Site

The Western Sanitary Waste SWMU aggregate was located south of Trinity Drive between areas cur-
rently occupied by the Los Alamos Inn to the east and Timber Ridge condominiums to the west (Foldout
Map C). All former TA-1 buildings served by these two lines have been removed, and the area is cur-
rently occupied by various retail stores, office buildings, and residences. This SWMU aggregate contains

only a mesa-top componert.

The aggregate is composed of the area formerly occupied by ten buiidings: A, B, Boiler House 2, C, D, G,
J-2, M, V, and Sigma.

6.16.2  Historical Use of the Site

A Building (TA-1-1) included a basement and was used for administrative offices. Records indicate that
no radioactive materials were used or stored in A Building.

B Building (TA-1-2) was used for administrative offices but contained electronic and metallurgical labora-
tories in the basement. Small amounts of 232Th, 238 and, 235U foils were stored in a concrete vault in B
Building (Ahlquist et al. 1977, 0016).

The original C Building (TA-1-5) was destroyed by fire before May 1945 and then rebuilt. A uranium
machine shop occupied the southeast section of the building, and other machining operations (such as
graphite_ machining) were conducted in the remainder of the structure. Before its removal in December .

1964, C Building was found free of radioactive contamination except for its concrete building pad. The
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contaminated concrete pad was removed to an MDA,

Buildings D, M, and Boiler House 2 are discussed in the Hillside 137 SWMU aggregate description (Sec-
tion 6.9).

G Buikding was constructed in August 1943. The Sigma Pile, a small graphite pile constructed of graphite
and uranium, was located in G Building. The concrete floor of G Building became slightly contaminated
with radioactivity (Ahiquist et al. 1977, 0016). The building structure was found to be uncontaminated and
was removed in June 1959. The drain lines and concrete foundation were taken to an unspecified MDA.

J-2 Building, completed in December 1949, was used for radiochemistry work. This building is discussed
in Section 6.6.2. J-2 and was connected to SWMU 1-001(s) through a sanitary waste service line desig-
nated SWMU 1-001{u). '

V Building is discussed in the Surface Disposal Site SE of Los Alamos Inn SWMU aggregate (Section
6.10).

Sigma Building was completed in September 1944 and is discussed in Section 6.3.2.

The two SWMUs of this aggregale are sanitary waste lines 1-001(s) and 1-001{u). SWMU 1-001{u) ié
associated with only one structure, the J-2 Building. SWMU 1-001(s) served A, B, Boiler House 2, C, D,
G, M, V, and Sigma Buildings, all located in central TA-1 south of Trinity Drive. The nine buildings served
by SWMU1-001(s) housed most of the processing and production operations in the early days of the
Laboratory; therefore, it is possible that this sanitary waste line was contaminated by radionuclides and
hazardous chemicals.

Memos from Tribby and Drager in 1946~indicate that this entire sanitary waste fine was radioactively con-
taminated (Tribby 1946, 09-0030; Drager 1946, 09-0038). However, 1-001u would not have been in-
cluded in that assessment since J-2 Building was not built until 1949. The line may still exist as no docu-
mentation indicates it has been removed. SWMU 1-001u is thought to be uncontaminated because
trenching done in that area indicated no residual radioactivity.

SWMU 1-001(s) exited from D Building, ran parallel to most of the main industrial waste line (SWMU 1-
002), and passed near the southwest corner of C Building. It then proceeded west along Finch Street and
turned north between Buildings T-221 and T-225. This sanitary waste line connected to Septic Tank §
(COE 1943, 09-0051; identified as Septic Tank 6 in Kingsley 1947, 0680), located near Acid Canyon
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where the tank discharged. The septic tank and outfall are within TA-0 and will be addressed in the RFI
Work Plan for Operable Unit 1071.

The sanitary waste line that served J-2 Building (TA-1-115) [SWMU 1-001(u)] led north of the building and
combined with SWMU 1-001(s) before discharging through the septic tank and outfall to Acid Canyon, as
stated above. The sanitary waste line from J-2 Building was not removed because the junction at Finch
Street was not considered contaminated (LASL 1958, 09-0048; Ahlquist et al. 1977, 0016).

6.16.3 Summary of Existing Data

The Western Sanitary Waste system managed liquid sanitary waste. However, it is possible that this line
may have been contaminated with 238U, 235, 239py, radioisotopes and beryllium, as well as hazardous
chemicals and solvents. A summary of suspected contaminants for these two sanitary waste lines are
found in Table 6.16-1.

TABLE 6.16-1

Western Sanitary Sewer
Suspected Hazardous Contaminants

SWMU No. , Suspected Contaminants Reference
1-001(s) 239py, 232Th, 137Cg, 235, Ahlquist et al. 1977, 0016
238, Beryllium,
Uranium, Tritium, Metals Christensen and Maraman
1969, 0037
1-001(u) None Ahlquist et al. 1977, 0016

6.17 Subsurface Contamination at U and W Buildings, SWMU Aggregate 0

Suspected subsurtace soil contamination at U and W Buildings—SWMU 1-007k.
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6.17.1  Physical Description of the Site

This aggregate is composed of only one SWMU (1-007k) at the former site of U and W Buildings and is
located entirely on the mesa top (Foldout Map C).

6.17.2 Historical Use of the Site

The Van de Graaff generator, located in W Building, was a primary research instrument used for studying
239, | 235 238 210

tories and Z Building housed the two Cockcroft-Walton accelerators and was also used for nuclear phys-

atomic nuclei, including Po, and 3H. Uandw Buildings contained physics labora-

ics research on the same radionuclides mentioned above (Hawkins 1983, 0663). A small fire involving
tritiated uranium hydride occurred between U and W Buildings.

6.17.3 Summary of Existing Data

The area where U and W Buildings were formerly located has largely been paved or built over (the Los
Alamos Inn and associated parking lots). For this reason, no samples were taken in this area during the
1875-1976 Ahlquist study. Thus, no evidence exists of any contamination in this subsurface SWMU ag-
gregate. The boundaries of this SWMU simply follow the outline df the W, U, and Z Buildings because of

5 38
239PU, 23 U 2

the lack of better data to define potentiél contamination. Radionuclides including , U, and

3 s . . _
H are suspected in this area of possible subsurface soil contamination.

6.18 Soil Contamination Under Trinity Drive, SWMU Aggregate P

*TA-1-46 Storm Drain and Qutfall *SWMU 1-006(s}
*Suspected Subsurface Soil Contamination SWMU 1-007(l)

Note: Sub-SWMU numbers for 1-006 (s) and 1-007 (I) were derived from the February 1991 IT TA-1 work
plan maps and are not identitied as such in the November 1990 SWMU Report.

*Also nominated for NFA,

6.18.1  Physical Description of the Site

The Trinity Drive SWMU aggregate is located beneath Trinity Drive and is bounded by 24th Street to the
east and the road into the Timber Ridge development to the west. All former TA-1 buildings in this area
have been removed and the area adjacent to Trinity Drive is now currently occupied by Los Alamos
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County offices, commercial establishments, and two new office buildings at Oppenheimer and Trinity.
The SWMU aggregate has only a mesa-top component (Foldout Map C).

This aggregate includes a former storm drain and outfall from P Building onto Trinity Drive, SWMU
1-006(s) and the Suspected Subsurface Soil Contamination under Trinity Drive, SWMU 1-007(l).

6.18.2 Historical Use of the Site

- Records indicate that P Building was used for personnel offices and that no radioa.ctive or hazardous
materials other than toluene were used in the building (Ahlquist et al. 1977, 0016). In February 1959, the
east portion of P Building was removed and the western portion was subsequently used for several years
as the Los Alamos County Courthouse (Ahlquist et al. 1977, 0016).

An area on the northwest side of P Building (TA-1-46) was drained by a storm drain and outfall that
paralleled Trinity Drive. The open storm drain originated near the southwest corner of the building and
extended northwest along Trinity Drive for approximately 150 ft. There is no reason to believe that any
radioactive or hazardous constituent would have made its way into this storm drain from within the

P Building.

The fill material under Trinity Drive, designated as SWMU 1-007(1), is suspected to contain construction
debris and other contaminated fill from the D Building area. Approximately 1308 to 2760 yds? of fill and
other debris are reported to have been transported from the former location of the D Building to be used
as fill during a 1966 Trinity Drive widening and repaving project (Ahlquist et al. 1977, 0016). The Trinity
Drive site is currently owned by Los Alamos County (Weston 1989, 09-0036). Very little sampling was
performed in this area during the 1974—1976 survey (DOE 1988, 09-0006).

The soil and construction debris repontedly used as fill under Trinity Drive may be contaminated with ura-
nium, fission products, and plutonium. The fill contained soil, concrete debris, pipe insulation, and other
potentially contaminated debris from areas around D Building (Ahlquist et. al. 1977, 0016). Fill also was
brought in from off-laboratory sources. The Trinity Drive area is entirely paved precluding any potential
radioactivity in the fill from being manifested at the surface.

6.18.3 Summary of Existing Data

The Trinity Drive suspected subsurface soil contamination may contain hazardous and radioactive con-
stituents from the vicinity of the former D Building (Table €.18-1). The Hiliside 137 SWMU aggregate
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details D Building operations and also describes some of the hazardous contaminants that may be

present.

On the basis of experience gained during the survey and the fact that fill was brought in from other areas,
any remaining pockets of radioactively contaminated soil would have been greatly diluted by the spread-
ing of the backfill for road construction (Ahlquist et al. 1977, 0016).

Based on the discussion above, it may be postulated that the SWMU of primary concern in this aggregate
is the suspected subsurface soil contamination reported to exist beneath Trinity Drive and not the storm
drain related to P Building.

TABLE 6.18-1

Soil Contamination Under Trinity Drive
Suspected Hazardous Contaminants

SWMU No. Suspected Contaminants Reference
1-006(s) None Ahiquist et al. 1877, 0016
1-007(l) Uranium, Plutonium, Metals Ahlquist et al. 1977, 0016
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7.0 SOLID WASTE MANAGEMENT UNIT AGGREGATE SAMPLING PLANS

7.1 Introduction

Operable Unit (OU) 1078 has 68 individual solid waste management units (SWMUs) within two topo-
graphical areas, a mesa top and the canyon hillsides below. The mesa top is the region located on East
Mesa; it includes the Ashley Pond area and extends south from Trinity Drive to the edge of Los Alamos
Canyon. The hillsides refer to the Los Alamos canyon walls within the bounds of OU 1078. These two
topographical regions have distinct past use, present use, and decontamination characteristics. Most of
the operations in Technical Area (TA) 1 took place on the mesa top; past remediation efforts focused on
this area, and heavy development has occurred there. The hillsides received outfall discharges during
TA-1's operational years, surface water run-off during precipitation events, and debris deposition from
mesa-top remediation efforts. No remediation efforts have occurred on the hillsides.

SWMUs located within the same topographical region are similar. Consequently, a general mesa-top
sampling plan (Section 7.4) and a general hillside sampling plan (Section 7.6) have been developed and
are described in this chapter.

OU 1078's 68 SWMUs have been grouped into 16 SWMU aggregates (Chapter 6). SWMU aggregation
was based on common receptors and on common locations where contaminants would have been depos-
ited initially or by run-off events. The soil sampling plans developed in this chapter categorize individual
SWMUs according to their mesa-top or hillside locations (Table 7.1-1). Most SWMUs have been included
in the mesa-top or hillside sampling plan. However, Trinity Drive, Ashley Pond, the industrial waste line,
the three sanitary waste lines, and the suspected subsurface soil contamination at U and W Buildings
aggregates have distinct sampling plans that are developed separately in Sections 7.16-7.18.

The Phase | OU 1078 sampling approach is detailed in Section 7.2. The general mesa-top and hillside

sampling plans are developed in Sections 7.3 through 7.6. The remainder of the chapter presents
SWMU-aggregate-specific sampling plans.

7.2 OU 1078 Sampling Approach

The data quality objectives (DQOs) process was applied to the OU 1078 work plan and provided the infra-
structure on which individual SWMU aggregate Phase | sampling plans were buiit. ‘
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TABLE 7.1-1

GENERAL SAMPLING PLAN USED FOR EACH SWMU

SWMU Aggregate General Sampling Plan SWMU
Sigma Building Mesa Top 1-006m, 1-006t, 1-007d,
1-007e, 1-007j, 1-007m
Bailey Bridge Mesa Top 1-001e, 1-001n, 10010,
1-001p, 1-004a, 1-0060,
1-006r, 1-0071, 1-007g,
1-007}, 1-0070
Hillside 1-001a, 1-003a
Hillside 140 Mesa Top 1-006p, 1-007i, 1-007],
1-007p
Hillside 1-001b, 1-00; f, 1-003¢
J-2TU Area Mesa Top 1-001i, 1-001k, 1-005,
1-006f, 1-006k, 1-008l,
1-007h, 1-007j, 1-007n
Cooling Tower 80 Mesa Top 1-006a 1-006g
Hillside 1-001g, 1-003b
Hillside 138 Mesa Top 1-006h
Hillside 1-001d
Hillside 137 Mesa Top 1-006b, 1-006¢, 1-006d,
1-006n, 1-007a, 1-007b,
1-007¢, 1-007]
Hillside 1-001¢c
Surface Disposal Site Mesa Top " 1-001j, 1-004, 1-0086i,
SE of Los Alamos Inn 1-0086j, 1-006q
Hillside 1-001h, 1-001i, 1-003e
Can Dump Site Hillside 1-001m, 1-003d
Ashley Pond Mesa Top {Ashiey Pond) 1-006¢
Industrial Waste Line Mesa Top (Industrial Waste  1-002
Line)
Eastern Sanitary Waste Line Mesa Top (Opportunity 1-001r, 1-001t
Available Sampling)
Northem Sanitary Waste Line Mesa Top - (Opportunity 1-001g, 1-001v, 1-001w
Available Sampling)
Western Sanitary Waste Line Mesa Top (Opportunity 1-001s, 1-001u
Available Sampling)
Surface Contamination at U Mesa Top (Opportunity- 1-007k
and W Buildings Available Sampling)
Soil Contamination Under Mesa Top (Opportunity 1-006s,1-0071

Trinity Drive

Available Sampling)

72

RF1 Work Plan for OU 1078




Solid Waste Management Units
Chapter 7 Aggregate Sampling Plans

7.2.1 Soclal, Political, and Economlic Aspects and Decislons

This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) is mandated under the
Hazardous and Solid Waste Amendments Module of the Laboratory RCRA Part B permit (EPA 1990,
0306). Consequently, no cost/benefit analysis has been considered to ascertain whether OU 1078 should
undergo an RFI. Social, political, and economic impacts on residents currently occupying OU 1078 and
the townsite of Los Alamos are not addressed in this RFI work plan. Primary purposes of this study are to
determine if residents and workers occupying the townsite are at risk from past Laboratory practices at
TA-1 and to remove any unacceptable risks.

OU 1078 contains private and public land on a mesa top that is contiguous with Department of Energy
(DOE) property on its hillsides. As discussed in Chapter 4, it is assumed that the mesa-top areas will be
used for residences and that the hillside property will be released to the public for recreational use. Chap-
ter 4 states that the 1975-1976 decontamination efforts have successfully reduced the present-day radio-
logical dose to residents on the mesa top; the hillside areas have not yet been investigated for possible
dose. The remediation responses that have been considered for QU 1078 SWMUs are (1) no further
action (NFA); (2) release for public use; (3) further investigation and corrective measures (if hecessary) to
achieve acceptable health-based risk levels before release; and (4) surveillance of future construction
activities that disturb or intersect those subsurface SWMUs that pose no risk to preseni-day residents.

This RFI may have a considerable effect on the present Los Alamos communily. Initial reaction of
townsite residents to the RFI largely has been concern about local economic impacts (e.g., property val-
ues). The most important consideration for this RF| is a timely and accurate assessment of any health
risk caused by past TA-1 activity. A secondary consideration is 1o minimize the impact of the sampling
plan on the Los Alamos community,

7.2.2 Assumptions

Methodology laid out in the DQO process has been followed in the development of OU 1078 sampling
plans. During this process, the following assumptions based on logical inference, historical data, and
expert opinion have been made.

1. Thereisno current human healthrisk from contaminants in soil and sediment located
under buildings, pavement, or clean fill (except risk resulting from plant uptake and
human ingestion} because no viable pathway for human ingestion or direct contact
of contaminants exists under these conditions.

2. The mesa-top ground surface at OU 1078 has been homogenized because of
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anthropogenic activities such as decontamination, construction, and landscaping
and physical forces, such as wind and rain. .

3. Fill brought in from TA-53 and TA-55 during the 1975-1976 decontamination effort
was free of contaminants. Fill brought in during later commercial development was
contaminant free.

4. Spills, discharges, and leaks of metals can be associated with radioactive contami-
nants. The same disposal systems were used for both hazardous and radioactive
chemicals; therefore, discharges from these systems most likely contained both
cormtaminan types.

5. Any metals codeposited with radicactive material during past leaks, spills, or
discharges would have been removed in the soil excavated and disposed during the
19751976 decontamination effort. ‘

6. Any nonradioactive metals codeposited with radioactive metal compounds behave
in the same manner and have the same mobility as the radioactive metals (Appendix
A). '

7. The majority of organic compounds discharged 25-50 years ago during TA-1's
operational periodwould have been almost totally reduced by physical and biological
{bacterial action) forces (Appendix A).

8. Using improved techniques and instrumentation, gross alpha and beta values can
be correlated with analylical values, even for low radioactive contamination levels.
A dose can be estimated based on many gross alpha and beta values and fewer
analytical values.

9. Contaminants deposited at or near the rim of the canyon would flow toward the
canyonfloor. Inthe 25 years since operations at TA-1 ceased, physical forces would
have transported contaminants deposited on hillsides into the main drainages and
toward the floor of Los Alamos Canyon. Also, contaminants may have moved o the
floor of the canyon by traveling outside the main drainages by a mechanism known
as gravity creep.

10.  Formeroutfalls into the canyon canbe located specifically. After entering a drainage
channel, outfall discharges followed main channels down the hillside {Ahiquist et
al.1977, 0016, and LASL 1958, 08-0048).

To improve techniques and instrumentation (Assumption 8), a new gas proportional counter for gross
alpha and beta activity has been obtained. Pilot studies have been undertaken to improve gross alpha
and beta readings. It is hoped that better correlations between low-level (less than 20 pCi/g) gross alpha
and beta activity and analytical laboratory values can be realized so that more gross alpha and beta data
can be used in lieu of analytical data.

Several of these assumptions have already been addressed in Chapter 4. The use of these assumptions
will minimize the cost and time required to characterize OU 1078. It is probable that nonradioactive .
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metals and semivolatile organic compounds were codeposited with radioactive metals and are still collo-
cated today. However, the sampling investigation proposed in the OU 1078 work plan is not limited to
examining radionuclides but will examine soil for all three types of constituents.

7.2.3 Phase | Sampling Plan Ratlonale

Because there are abundant historic information and data for TA-1, Phase | sampling should provide data
usable in a radiological dose assessment. The primary purposes for sampling at OU 1078 are to deter-
mine

+ the levels of any residual radiological or chemical contaminants and any localized areas
of high concentration (shouid they exist},

s if a past release poses a threat to human health and the environment,
» if a8 SWMU or SWMU aggregate can be recommended for NFA, and

¢ if additional Phase | or Phase |l investigation is appropriate.

Because no chemical disposal sites are located at Ol 1078 and two extensive cleanup efforts were com-
pleted in the 1960s and 1970s, any residual contamination on the mesa top is expected to be at very low
levels. Any residual contamination, should it exist, on the hillsides would come from point sources such
as debris, former locations of septic tanks and drain line outfalls, or present-day surface water run-off.
The identification of potential contamination areas requires a sampling plan based on a knowledge of
operational history and an awareness of the physical, chemical, and anthropogenic effects on the area.

Historic data describe SWMU-specific operational processes, potential areas of disposal, and well-docu-
mented decontamination efforts. From the historic information, reasonable conclusions can be made as
to where any contamination is most likely to be found. Sampling will concentrate in these areas. Expent
judgment and radiological screening instruments will be used to determine sample locations. Samples
collected at these locations will be called judgmental samples. Expert judgment in determining sampling
locations increases the chance of finding contamination (if any exists) and reduces the number of
samples required. The use of data from judgmental samples can produce statistically biased parameter
eslimates, but, in this case, bias shouid result in conservative estimates of contamination (i.e., estimated
levels are higher than actual levels). A simple random sampling plan or a systematic sampling plan will
be used in areas where minimal information on potential contamination exists or in areas where contami-
nation has been postulated to be homogeneously distributed.
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Available TA-1 historic data primarily focus on radionuclide contaminants. I is probable that contami-

nants codeposited with radionuclides moved with the radionuclides and are currently located with them .
(Assumptions 4, 5, 7, and 8). However, the sampling plans are not designed to specifically test these

hypotheses. If data imply that the hypotheses are false, a Phase (I sambling plan that looks for nonradio-

active constituents independent of radioactive constituents will be developed.

Extensive buildings and roads on the mesa top and the steep hillside terrain cause unique logistical prob-
jems for sampling at OU 1078. Sampling plans developed in this chapter are designed to minimize dis-
ruption of privately owned mesa-top properties and to work within limitations imposed by hillside terrain. If
more information is required or unforeseen logistical problems arise, sampling plans may need o be al-
tered.

7.2.4 Data Analysis For Phase | Sampling

The analytical levels required for collected samples are discussed in Section 1.10. Several sites in QU
1078 will be investigated to determine whether a source of contamination is present. This statistical de-
termination will be based on the results provided by analytical laboratory measurements and will reauire
comparison of constituent concentration means with action levels or existing regional background -
L

(such as that for uranium). Regional background levels are being developed by the Los Alamos Ei. ...
mental Restoration (ER) Program’s framework studies. The analytical methods used must have detection
levels below action levels, background concentrations, and risk guideline concentration levels. A broad
compendium of quantitation limits for hazardous constituents is found in Annex |l of the installation work
plan (IWP) (LANL 1991, 0553).

7.2.5 Data Analysis For Human Health Risk

In this work plan, dose and concentration levels are often designated when risk values may be more ap-
propriate. However, until more is known on how dose is converied to risk for radionuclides or how chemi-
cal concentration levels are converted to risk for nonradionuclides, dose and concentration terms will be
used in data analyses. Risk will be estimated as an additive combination of individual risks attributed to
radionuclides and to other constituents such as organics and metals. Radioactive gross counting and
laboratory measurements will be used in radioactive risk analyses.

The final assessment of health risk is based on averége risk calculated over an exposure unit. Chapter 4
discusses the following choices of exposure unit size and scenario. Exposure units for the mesa top are

5000 ft2 {consistent with designation tor residential use in Chapter 4). Exposure units on the hillside are
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43 560 ft2, or one acre, (consistent with designation for recreational use in Chapter 4). A rectangular
exposure unit of length twice that of width is used because it fits both the shape of an average residential

lot and an idealized pattern of activify within a recreational area.

Both gross radioactive counting and analytical data obtained from soil sample analyses will be used to
assess degree and extent of radionuclide contamination and to determine the incremental dose in mil-
lirems per year. To analyze data for each sample point, an additive dose value will be derived from the
radionuclide concentration data for that location. Using the residual radioactive materials (RESRAD)
computer code, dose values will be computed based on input parameters and scenarios given in Chapter
4. From these data, spatial surface prediction techniques (e.g., kriging) can be used to estimate a dose
surface over a particular site. The dose surface will be contoured to identify any areas with unacceptably

high average dose over an exposure unit.

The health risk posed by nonradionuclide constituents will be calculated by comparison with action levels
for soil. For each hazardous constituent, a concentration surface will be estimated and contoured using
spatial statistical techniques (e.g., kriging).

Once dose or risk (radionuclide constituents) and concentration level (nonradionuclide constituents) sur-
faces have been contoured over the site, the placement of exposure units will be such that the highest
additive risks are included within exposure units. This method identities exposure units with maximum
average risk levels. Exposure units will be allowed to fall anyWhere and with any orientation on the area
of investigation. For example, contamination on the hillsides is expected to follow drainages or cross
outfall areas and contamination on the mesa top may be found along waste lines or in building footprints.

Residential and recreational areas with a common boundary exist where the mesa-top rim borders the
hillsides. Size of exposure units is specific to land use, and, consequently, there are two exposure unit
sizes at this boundary. Risk calculations account for this by allowing the residential exposure units to

extend onto the hillsides at the mesa rim, thus providing a conservative estimate of risk at the boundary.

7.2.6 Uncertainty in Phase 1 Sampling and Data Analysis
Estimation of risk contains uncertainty. This uncertainty stems from three sources.

s+ Statistical methodology, sampling plans, and estimation procedure (number of samples
and their spatial locations)

+ Data quality (sample collection, preparation, and measurement)
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» Conversion of radionuclide concentration levels to incremental dose using RESRAD
(discussed in Chapter 4) .

Uncertainty in risk estimates must be incorporated into remediation decisions. Decisions in the OU 1078
RF! are based on risk plus uncertainty, where uncertainty is twice the estimated standard error of the risk
value (approximate 80% to 95% confidence level based on a one-sided Chebyshev's inequality) (Ross
1984, 0725).

The number of samples and their spatial locations factor into uncertainty in the statistical estimation pro-
cedure. Spatial variability of the measurements can be used to determine the number and spacing of
samples to achieve an acceptable degree of uncertainty. However, little information about variability of
constituent concentration levels is known for OU 1078. Historical data are predominantly gross radioac-
tive measurements taken on the mesa top during remediation activities. Pilot sampling for a preliminary -
measure of spatial variability is not practical because it is likely that most samples will be at or below the
detection limits of the instruments, yielding little new information. According to statistical expert judgment,
all sampling plans presented in this QU 1078 RFI1 work plan have the minimum number of samples to give
adequate geographic (spatial) coverage for statistical estimation procedures. Work is currently in
progress to numerically quantify this.

®
Gross counting data and laboratory radioactivity measurements will be available for risk analysis (As-
sumption 7, Section 7.2.2). In some cases, counting data will be combined with laboratory measurements
in an effort to reduce variability without directly increasing the number of laboratory analyses. In other
cases, gross counting data alone may be used for dose and risk analysis. It is likely that uncertainty in
dose or fisk calculated from screening measurements will be greater than that calculated from laboratory

measurements.

Two problems exist in using gross counting data for the assignment of dose in millirems per year or for
risk calculations. First, a gross measurement can be attributed to a combination of constituents. To ac-
curately estimate dose or risk, total counts need to be separated and assigned to individual constituents.
Different radionuclide assighments yield different doses. Alternatively, counts could be assigned to the
constituent expected to yield maximum dose value results. This is analogous to the technique used in the
preliminary dose calculations in Section 4.5.

The second problem involves instrbment detection limits. Current detection limits of field laboratory gross
alpha or beta instruments are 20 pCi/g (the results of work in process may suggest that this limit be

lowered). Dose at the instrument detection limit is not zero. If the 20 pCi/g value were assigned to .
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239py or (235U), the comresponding dose from RESRAD for a residential scenario would be 27.0 or
(17.3) mremiyr.

The third source of uncertainty cannot be controlied by statistical methodology or data quality. RESRAD
varies with the input parameters for OU 1078 and with the interaction of various constituents with these

parameters.

7.2.7 Phase | Quality Assurance

Quality assurance (QA) samples collected throughout the Phase | sampling process will be used to esti-
‘mate the uncertainty of data across distinct phases of sample collection handiing and analysis. Duplicate
samples will be collected from the same sampling location but will be analyzed as any other sample in the
laboratory. In order to ensure their anonymity, the identity of duplicate samples will be unknown to the
individuals handling and analyzing them. Any variations in analytical results of duplicate samples will
reflect the integrity of the entire sampling process from collection through analysis.

For Phase | of the OU 1078 sampling process, each sampling team should collect at least one duplicate
or replicate (a split of the collected sample) for every 20 (or fewer) soil samples collected in each field
sampling task assigned to that teamn. For exampie, if the sampling team tasked with the outfall area of the
Bailey Bridge SWMU aggregate coliects 16 soit samples for Level Il analysis, 1 duplicate sample will be
taken to accompany the standard samples. lf 21 soil samples are collected, 2 duplicates will accompany
the standard samples for Level lll analysis. If 100 soil samples are collected for gross alpha and beta
activity analysis, 5 duplicates are required for gross alpha and beta analysis. Duplicates may or may not
be selected randomly.

Replicate samples may also be required to test uncertainty of sample handling after collection. When
possible, the same contract analytical laboratory will be used to perform all analyses. Two replicates of
three distinct samples will be submitted to each contract laboratory used. Standard deviation and coeffi-
cient of variation will be measured for each constituent analyzed.

7.2.8 Option to Delete From Full Suite Analyses List

The project leader, in consultation with the Environmental Protection Agency (EPA), reserves the right to
delete individual analyses from the full suite if early soil samples in the sequential sampling process indi-
cate the absence of a common constituent or tamily of constituents. For example, the project leader does
not expect semivolatile organic compounds on soil {o exceed Subpart S action levels (EPA 1990, 0432).
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If semivolatile organic compounds are not found on soil at concentrations above Subpart S action levels,
a decision may be made to delete semivolatile organic compounds from the full suite during the early

stages of sequential sampling.

7.3 Mesa-Top DQO Process

The maijority of TA-1 operations occurred on the mesa top. Discharged contaminants from operations
were deposited both on the mesa top and on the hillside. This section focuses on the mesa-top SWMUs
listed in Table 7.1-1.

7.3.1 Mesa-Top Problem Statement

For mesa-top SWMUSs, the primary source of human exposure is assumed to be surface contamination.
The soil in most individual mesa-top SWMUs has been excavated and disposed, and the SWMUs are
now covered by fill or manmade structures. Therefore, no apparent pathway exists for-human exposure

to any subsurface contamination,

It is assumed that minimal contamination is exposed at the surface (Ahlquist et al. 1977, 0016). If con-
tamination exists on the mesa top, it is expected to occur in localized areas at low activity or concen-
tration levels. Historically, Laboratory professionals»were cognizant of the dangers of radioactivity and
dissemination of contamination after spills, and inadvertent discharges were minimal. There are no
mesa-top disposal areas or landfills in OU 1078. Radioactive contamination of a building and associated
soil was extensively investigated before disposal or removal to off-site locations during decommissioning
in the 1950s and 1960s. During the decontamination effort of the 1970s, as excavated septic tanks,
waste lines, and building pads were monhitored and removed Yo disposal areas, surface and subsurface
soil and sediments were screened for residual radioactive contamination. Radioactively contaminated soil
measuring above 25 pCi/g gross alpha was generally removed (Ahlquist et al. 1977, 0016).

A closer look at past TA-1 data should help substantiate the assurmption that contamination, should it
exist, is al low levels and highly localized. Two sources of historical data (Ahiquist et al. 1977, 0016;
LANL 1987, 09-0013) indicate little remaining contamination on the mesa top. Based on these data, Sec-
tion 4.5 presents a preliminary radioactive dose estimation for various areas of OU 1078. The 1987 DOE
data, termed verification sampling, (Figure 7.3-1) principally focused on the Sigma area. Seven surface
soil samples were collected at the footprint of the Sigma Building, at the Sigma Building cooling tower,
and near several of the 1976 industrial waste line excavations. Several surface samples were taken
outside the Sigma area at other cooling tower locations. Additionally, two subsurface borings were done
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in the Sigma area. Boring samples were taken at the surtace, the tuff-sediment interface, and 3 ft into the
tuff. All samples were analyzed for gross alpha, beta, and gamma; total uranium,; thorium; and volatile
and semivolatile organic compounds. Assoried metals (beryllium, chromium, arsenic, barium, cadmium,
lead, mercury, selenium, and silver) were also analyzed in soil samples. All concentration levels of data
from the 1987 DOE investigation were below background.

7.3.2 Mesa-Top Decisions

it a risk fo human health exists, it will be greatest for the undisturbed areas of the mesa top (Assumptions
1 to 3). This area is adjacent to a densely populated area, and, if any surface contamination exists,
mesa-top residents could be exposed if they spend much time in the area. Two major areas on the mesa
top have remained largely undisturbed since decommissioning and decontamination. One location is
approximately a 2-acre tract called the Sigma area (Section 7.4). This tract was not developed and re-
tains large areas of undisturbed surface. A second relatively undisturbed area exists near the heavily
developed residential area. This area consists of a narrow band of soil {the length of Los Alamos Can-
yon) along the mesa-top rim directly outside DOE's limited access fence.

The Sigma area contains several sections of concrete pads from original TA-1 structures, including the
Sigma Building dock and its cooling tower. Small fragments of the asphalt road that ran adjacent to the
Sigma Building can still be seen. This 2-acre location was the site of a major 1976 decontamination effort
that took place between H and Theta Buildings. This effort included the excavation of soil radioactively
contaminated by leaks from the industrial waste line serving these buildings (Ahlquist et al. 1977, 0016).

Because of its undeveloped state, Phase | investigation of the Sigma area can best verify the effective-
ness of past cleanups and the adequacy of available data for site characterization. This area is also rep-
resentative of the condition of the mesa top after the 1976 decontamination. The Sigma area is the larg-
est undisturbed exposed pai'cel of land at OU 1078, and, because it is located near residences, any exist-
ing residual contamination in this area could be a risk to residents.

In 1976, a tence was erected by DOE along the rim of the mesa to prevent intrusion of people from the
mesa top into the canyon areas. The canyon rim soil along the fence line is potentially contaminated by
discharges from outfalls or debris disposal. In addition, construction of present-day residences and de-
contamination efforts may have spread contaminants into these perimeter areas.

Townhouse backyards border the canyon rim. Because residents have limited access to canyon rim soil,
the air pathway is the primary mechanism for any contaminant transport from the canyon rim soil fo a
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human receptor. For this reason, surface soil samples will be taken in prescribed areas around the pe-
. rimeter and outside the fence along the canyon rim.

It is likely that the highest dose values generated for the mesa top will result from data collected from the
undeveloped areas. If data collected at these areas exhibit dose plus uncertainty at or below the prelimi-
nary dose estimates of Chapter 4, Ahiquist's 1977 data can be used to characterize a conservative dose
for all mesa-top SWMUs. Limiting sampling to undisturbed areas will also minimize the impact of the
implementation of this RFI on the Los Alamos communily.

7.3.3 Mesa-Top Decision Logic

Sampling will be conducted in the Sigma area and along the canyon.rim to validate the 1876 mesa-top
clean-up. i no samples show calculated doses above those indicated by the 1976 cleanup data (As-
sumptions 4, 5, 6, and 7), it will be concluded that 1976 cleanup data reliably reflects incremental con-
taminant risks for the mesa top. If calculated doses are above those indicated by the 1876 cleanup data,
a new sampling plan for nonradionuclide constituents may be needed. The formal decision logic is given
below.

. IF sampling inthe Sigma area impliesthat 1976 data are reliable foruse in risk assessment,

THEN characterize remaining mesa-top SWMUs based on Ahlquist's 1977 data (Ahlquist
1977, 0016)

IF health-based risk levels plus uncertainty derived from surface samples taken after the
1976 cleanup are acceptable,

THEN no remediation action will be taken,

ELSE assume no risk from unexposed mesa-lop areas (because exposure transport
pathways are all from the surface)},

THEN recalculate risk using the 1976 and RFI collected data for the exposed areas.

iF these risks are acceptable,

THEN no remediation action will be taken; however, future subsurface construction
activity in SWMUs will be monitored for subsuriace hazardous and radioactive contami-
nants;

ELSE continue sampling to define areas of unacceptable risk and/or reduce unceriainty.

IF sampling in the Sigma area implies that 1976 data are not reliable for use in risk
assessment,

. THEN characterize the site according 1o the newly collected data.
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IF risk levels plus uncertainty derived from these new data are acceptable,

THEN no remediation action will be taken and a mathematical adjustment will be made to
the 1976 data for use in characterizing other mesa-top areas;

ELSE continue sampling to reduce uncertainty and more accurately define the risk or go
into corrective measures study (CMS).

The decision logic presented focuses on radionuclide contaminants and is a function of Assumptions 4
through 7 presented in Section 7.2.2. The general strategy is to estimate risk and uncertainty values for
all appropriate constituents in the Sigma and canyon rim areas and apply the results to the entire set of
mesa-top SWMUs or to trigger further investigation of the mesa top according to deéisions made on ra-
dionuclide data. '

7.3.4 Phase | Mesa-Top Data Needs

The data needed to support the decision logic given above include soil samples to be analyzed for gross
alpha, beta, and gamma activity, selected radionuclides, semivolatile organic compounds, and metal con-
centralions. These soil samples will be collected in the Sigma and canyon rim areas. If continued sam-
pling outside of the Sigma and canyon wall areas is needed, soil samples will be taken over other ex-
posed surface areas.

7.3.5 Declision Domain for the Mesa Top

The general mesa-top dose and risk assessment sampling is guided by the presence of manmade struc-
tures that cover areas where Laboratory activities occurred. Additionally, fill materials were brought in
‘during decommissioning and decontamination, and significant quantities of soil were moved during the
construction of residential and commercial buildings. This construction serves to physically limit contami-
nant mobility and prevents any existing subsurface contaminants from being exposed at the surface.

As areas were decontaminated during 1976 decontamination efforts (Ahlquist et al. 1977, 0016), gross
alpha activity data on soil were collected. If these data can be used to assist in the characterization of
residual radioactive contamination present at the site today, minimum disruption of the Los Alamos com-
munity will occur. It is unreasonable to try to prove that the 1976 data are similar to data that might be
collected today. The passage of time and continuous construction activity that occurred on the mesa top
would have diluted contaminant concentration levels. Instead, it will be shown that the 1976 data produce
dose values higher than those of any data collected in this RFl Phase | sampling. If mesa-top risk exists
today, it is expected to be most prevalent in the Sigma area and on the canyon rim adjacent to
residences.
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7.4 Mesa-Top Sampling Plan

In the Phase | sampling plan, data will be collected at three distinct levels. First, a PHOSWICH or
FIDLER surface radiation survey of the entire Sigma area and mesa rim will be conducted. This survey
will locate any soil with a potential radioactive count above background. Soil samples will be coilected
from those spots and measured for gross aipha and beta activity. Next, a collection of systematically
located surface soil samples will be taken for the measurement of gross alpha and beta activity. A full
suite of laboratory analyses will be compieted for samples indicating gross aipha or beta activily above 20
pCig. Ten percent of the samples having gross activity below the 20 pCi/g detection limit will be ran- V
domly selected to receive a full suite laboratory analysis. Ten percent should provide an adequate char-
acterization of the distribution of contaminants of concern in samples below gross counting detection lim-
its. A combination of these two data types will allow identification of any large areas of low contaminant
concentration. The third type of data are obtained from judgmental samples collected from areas where
any contamination would be éxpected {e.g., excavated industrial waste line or septic tanks}. These data
provide a check on the random (or systematic) sampling and the radiological survey.

It is assumed that most, it not all, inadvertant discharges contained radioactivity. This Phase | plan
should find any surface contamination that poses a risk to human health because of radioactivity. Radio-
actively contaminated soil with concentrations above background will be found with radiological survey
instruments. Low-risk soil (soil in which activity levels are low) is only important if it covers a large area; #
will be found by the random sampling activity. Specific logic flow for the Phase | mesa-top field investiga-
tion is detailed in Figures 7.4-1 and 7.4-2.

7.4.1 Sigma Area Sampling Plan

Locations, shapes, and sizes of contamination spots found and clear*;ed in central and western OU 1078
can be obtained from a map of the decontamination activities of 1975-1976. Figure 7.4-3 shows 18 of
these small contamination areas. Several other very small spots (such as pipe shards removed by hand
shovel) were also decontaminated but are not included in this figure. The dimensions of these
remediated spots were used to estimate size and shape of potential contamination spots remaining from
TA-1 activities (Table 7.4-1). Using ellipses of sizes that best capture the size and shape of each
remediated spot (and remaining hot spot) in Sigma area, the probability of finding each remediated spot
can be computed for various square grid sizes. Table 7.4-2 gives probabilities for square grids of 20, 30,
and 40 ft.

Based on Table 7.4-2, a square grid with 30-ft spacing was selected for a sampling of the Sigma area.
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Figure 7.4-2. Logic flow for fieid investigation of surface soil characterization along the canyon rim
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TABLE 7.4-1

DECONTAMINATED HOT SPOTS* IN SIGMA AREA

Hot Spot Area Hot Spot Area
Area No. (f12) Area No. (13
1 682 10 658
2 2635 1 7856
3 7641 12 7282
4 2692 ' 13 11919,
5 1350 14 2169
6 3219 15 1408
7 618 16 5663
8 738 17 1548
9 8219 18 4237
SUM 70565 f12
AVG 3920 ft2

*Areas cleaned during 1975-1976 decontamination efforts (Ahlquist et al, 1977, 0016),
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APPROXIMATE HOT-SPOT SAMPLING PROBABILITIES FOR SIGMA AREA

TABLE 7.4-2

SQUARE GRID SIZES

Hot-Spot Slze and 20 x 20 ft 30 x 30 ft 40 x 40 ft 50 x 50 ft
Number Shape Grid Grid Grid Grid
1-B 1 1-B 1 1-B 1 1-B 1

S=1 1 80 .50 31
1 L=15.63ft

S=5 1 1 1 .92
2 L =43.75ft

S=.5 1 1 1 1
3 L=53.13ft

S=.5 1 1 1 1
4 L =59.38 ft

S=1 1 .92 .78 .35
5 L=18.75ft

S=1 1 1 1 1
6 L = 40.63 ft

S=.5 .83 41 25 15
7 L=15.63ft .

S=5 .95 .57 32 .18
8 L=18.75ft

S=1 1 1 1 1
9 L=6563ft

S=1 1 .80 .50 31
10 L=1563ft

§S=.5 1 1 1 1
11 L=58.75ft

S=.5 1 1 1 1
12a L =96.88 ft

S=5 1 1 1 90
12b L =40.63 ft

S=1 1 1 1 1
13 L=68.75ft

S=5 1 1 1 1
14 L=6875ft

S=.5 1 1 1 92
15 L=53.15ft

S=1 1 1 1 1
16 L=53.13 ft

S=5 1 1 1 .97
17 L=4688ft

S=1 1 1 1 1
18 L=4375ft

S=the ratio of the lengths of the axes of an ellipse (short axis divided by long axis).

L =the length of the semi-major axis of an ellipse.

1 - B1=the probability that a hot spot of size and shape at least L is hit with the sampling grid, given that

this particular size and shape hot spot exists.
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The 30-ft by 30-ft grid was chosen because this grid size best provides adequate probabilities for detect-

ing hot spots of the sizes and shapes given in Figure 7.4-3. There is an 80% probability that all hot spots, . \
with the exception of Hot Spots 6 and 7, will be found. Detection probabilities drop off substantially for |
grid sizes of 40 x 40 ft and 50 x 50 ft. The 30-ft x 30-f grid will be surveyed into the 270-ft x 270-ft

(approximately 1.44 acres) undisturbed Sigma area, as shown in Figure 7.4-4. One hundred soil samples

will be taken from within the gnd (at every intersection) as shown in the figure. Each sample will be field

laboratory analyzed for gross alpha, beta, and gamma activity. Ten randomly selected soil samples mea-

suring below 20 pCi/g will be submitied for laboratory analysis of gamma spectrometry (137Cs), total ura-

nium, 239.240py, semivolatile organic compounds, and total metals. All soil samples measuring above 20

pCi/g will also be submitted for this same suite of analyses.

An additional 25 surface soil samples will be taken in the Sigma area from locations where concrete pads
and discharge pipes are evident, from areas where the industrial waste line was excavated, and in other
areas where previous decontamination efforts occurred. These areas have been added to the Sigma
area sampling plan because they were judged to be places in which any residual contamination would
most likely occur. A PHOSWICH or FIDLER meter surface survey of these suspected areas will be con-
ducted to guide the sampling. If the surface survey indicates no areas of surface activity (above back-
ground), expert opinion will determine the placement of the 25 sampling points. All 25 samples will be
measured for gross alpha, beta, and gamma activity. Any sample indicating gross alpha or beta levels .
above 20 pCi/g will be submitted for gamma spectrometry, radionuclide, semivolatile organic compound,
and heavy-metal analysis. If none of the 25 samples exhibit gross alpha or beta above 20 pCi/g, the 5
having the highest gross alpha or beta activity will be submitted for gamma spectrometry, radionuclide,
semivolatile organic compounds, and metal analysis.

For every 20 soil samples taken, 1 replicate sample will be collected. The replicate will be submitted for
equivalent analyses (gross counting and/or laboratory analysis). Figure 7.4-1 depicts the logic flow of the
Sigma area sampling plan. ’

7.4.2. Canyon Rim Sampling

In most places outside the fence, a small buffer zone of mesa-top topography exists that is still relatively
undisturbed but possibly contains remnants of contamination from TA-1 operations. Surface soil samples
will be taken in this area. A diagram depicting the logic flow of the canyon rim sampling plan is presented
in Figure 7.4-2.

Canyon rim sampling points are depicted in Figure 7.4-4. Sample points will be systematically located at .
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L]
i,

1-007(g)

* 1-007(j) is a SWMU that includes an assortment of suspected subsurface soil contamination locations.

Figure 7.4-3. Location of decontaminated hot spots in Sigma area.

RF| Work Plan for OU 1078 7-21 : May 1992



Solid Waste Management Units :
Aggregate Sampling Plans Chapter 7

100-t intervals along the 3000-t length of the canyon rim bordering present residences. A sampling loca-
tion point will be marked by a metal tag attached to the fence above the location. In addition, the perim-
eter along the fence will be field screened with a PHOSWICH or FIDLER meter to determine if any hot
spots outside the predetermined sampling points should be sampled. Additional soil samples will be
aken if the PHOSWICH meler detects counts in soil above background. Atleast 30 perimeter soil
samples will be taken and measured at the field laboratory for gross alpha, beta, and gamma activity.
One in every ten soil samples will be randomly selected and submitted for gamma spectrometry, radionu-
clide, metal, and semivolatile organic analysis. If any other soil sample exhibits a gross alpha or beta
activity greater than 20 pCi/g, that sample will also be submitted for gamma spectrometry, radionuclide,
metal, and semivolatile organic analyses.

Additional samples will be taken in these same areas along the canyon rim where septic tanks were lo-
cated. Septic Tanks 134, 135, 140, and 141 were located near TA-1's security fence. Today, the mesa-
top population density is greatest along the canyon rim where the four septic tanks and their outfalls were
located. Of the four septic tanks, only Septic Tank 140 and its outfall area exhibited any radioactive con-
tamination before it was excavated and removed during the mid-1970s (Ahlquist et al. 1977, 0016). The
former location of Septic Tank 140 is now covered by townhouses. The outfall area for this septic tank
lies outside the DOE fence. A considerable amount of contaminated soil was excavated from around
Seplic Tank 140 when the tank was removed, but some residual contamination may still exist on the hill-
side below (Ahlquist et al. 1977, 0016).

Four judgmental soil samples will be taken at the Septic Tank 140 outfall location. A PHOSW\ICH or
FIDLER meter surface survey will be done on the mesa top near the former tank and outfall location. If
the survey indicates no hot spots, samples will be taken at the mesa-top portion of the outfall area in loca-
tions judged to be most representative of potential contamination. The sampling locations will be flagged,
and the land will be surveyed. |

Al the the locations of Septic Tanks 134, 135, and 141, a PHOSWICH or FIDLER meter surface survey
will be used to measure surface radioactive contamination, if any exists. lf radioactive contamination is
not indicated, two sampling points will be selected by expert judgment at each tank location (samples are
limited to two because these tanks indicated no radioactive contamination when excavated).

The ten judgmental septic tank location samples will be analyzed in the field laboratory for gross alpha,
beta, and gamma activity. Any soil sample exhibiting a gross alpha or beta activity greater than 20 pCig
will be submitted for laboratory gamma spectrometry, radionuclide, semivolatile organic compound, and

metal analyses. If none of the septic tank samples exhibits a gross alpha or beta activity greater than 20 .
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pCi/g, two samples from Septic Tank 140 and one each from the other three septic tanks will be selected
for full suite analyses based on maximum gross alpha or beta counts.

One replicate sample for every 20 soil samples taken at the canyon rim will be submitted for equivalent

analyses.

7.5 The Hilisides DQO Process

Contamination on the hillsides may have come from outfalls at the canyon rim, surface water run-off from

SWMUs on the mesa top, and debris pushed over the canyon rim. During TA-1's operational years, lig- !
uid discharges occurred at eight hiliside locations. Several debris sites are also visible on the hilisides. it

is documented that construction debris was thrown into Los Alamos Canyon in the early 1860s (Ahlquist

ef al. 1977, 0016), especially in the Bailey Bridge area and in the area east of the Los Alamos Inn. Debris

in the form of rusted cans is evident at the Can Dump Site SWMU.

The three types of hiliside areas to be investigated are defined below.

Drainages consist of sectors of watersheds in which fluids drain into primary and
secondary channels. A discharge of interest to this investigation originates atthe {op
of the canyon near an outfall {or location of surface contamination) and pursues the
most natural pathway down the hillside, following overland flow (during large storm
events), specific incised path{s), or both. Overland fiow is less important when
compared with channel flow because overland flow eventually reports to a channel or
results in water and sediments reporting to the canyon bottom. With time, the
drainages receiving repeated flows become more sharply defined and channeled.
Figure 7.5-1 is an antist’s rendering of the type of drainage area of interest. The
channel is subdivided into a primary channel with secondary channels. A primary
channel carries most of the discharge or run-off flows. Secondary channels carry
minor amounts of run-off flow and feed intothe primary channel. A secondary channel
may also be a watercourse that has accommodated overflow from the main channel
or has served as a primary channe! during the observable past.

Benches are relatively horizontal surfaces intersecting a drainage pattern. Because
of the decrease of fluid velocity when water encounters a bench, sediment is
deposited and may accumulate verlically and horizontally along the bench surface.
Bench surfaces are of varying sizes and manifestations.

Qut-of-drainage areas include the hillside surfaces between relevant drainages.
The out-of-drainage areas contain ill-defined drainage patterns and are exposed to
contaminants only if overland flow occurs or if contaminants are deposited directly
onto these areas.
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Figure 7.5-1.  Hillside sampling terminology.
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7.5.1 Hilisides Problem Statement

All hillside area SWMUs include at least one outfall area, primary drainage, bench (with the exception of
Bailey Canyon), canyon bottom, and out-of-grainage area. Some SWMUs contain debris. Data from the
1870s cleanup indicate residual radioactive contamination on three hillside areas (137, 138, and 140).
These hillside areas were not remediated at that or any subsequent time (Ahiquist et al. 1977, 0016). No
contemporary data exist {o provide information about variability of soil contaminant levels that can be
used in designing the most efficient sampling plans.

Present-day exposure sources are surface soil, rock, and surface debris. Thus, the greatest risk is ex-
pected from the ground surface and exposed debris surface. A potential health risk resulting from subsur-
face contamination may be present in areas (e.g., a bench) having a buildup of sediment. Potential sub-
surface contamination may occur at benches because fluids have the tendency to infiltrate the more per-
meable sediments that compose the benches. Field geomorphic mapping will be undertaken to discemn
whether benches of substantial areal size and thickness exist al any of the drainages in the eight hiliside
SWMU aggregate.

It is not known whether contamination is still present on the hillsides. The primary purpose of each hill-
side sampling plan is the collection of data that can be used to estimate the average dose/risk over an
exposure unit {recreational scenario) of one acre. The most detailed Phase | sampling will occur in
outfalls, drainages, and benches because these areas are assumed to be the most likely places for any
remaining contamination.

7.5.2 Hllisldes Decisions

Decisions on the hillsides will be based on integrated risks over an exposure unit of 1 acre using the rec-
reational scenario given in Chapter 4. A 1-acre exposure unit is a likely area in which a child might play
on the hillsides. Exposure units will overlap drainages, benches, and out-of-drainage areas. Data col-
lected in each of these areas will be combined to produce the dose and concentration surfaces described
in Section 7.2.5.

Contamination, if it exists, is assumed to be concentrated at outfalls, drainages and benches. The prob-
ability of finding a contaminant on a hillside out-of-drainage area is expected to be small because over-
land flow washes away particulates carrying contaminants and because contaminants from outfalls are
not believed 1o have been routinely deposited in these areas. Only the section of a bench that is located
where run-off could have flowed from the drainage and where a significant sediment thickness exists will
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be sampled in Phase I. Geomorphic characterization will be used to identify the principal bench in each
of the hiliside drainages and the location on that bench most impacted by that drainage. .

Based on Assumption 9 in Section 7.2.2, drainage data will first be collected at the top and bottom of
each drainage. These data will be used to determine the extent of in-channel sampling.

The sampling plans and requisite decisions for the hilisides are principally motivated by beliefs about po-
tential radionuclide contamination. Based on Assumpticns 4 through 6 of Section 7.2.2, nonradionuclide
hazardous constituents are collocated with radionuciides. If the hillsides data violate these assumptions,
_a sampling plan for nonradionuclide contamination may have to be developed separately.

In addition to surface soil contamination, potential health risks caused by building debris located in some
of the outfalls and drainages will be evaluated. Debris sampling is treated separately in Section 7.6.4.

7.5.3 Phase | Hllisides Decislon Logic

Data from all three types of hillside areas will be combined to find average dose and/or concentration
levels over one-acre exposure units. The decision logic is given formally below.

IF dose (risk) and/or concentration plus uncertainty levels computed over an exposure unit
based on data from the top and bottom of drainages, primary drainages, and benches
is acceptable (when compared to Subpart S action levels or radioactive levels defined
in a future iteration of the IWP), .

THEN no remediation action will be taken;
ELSE continue 1o sample in the vicinity of the highest concentration levels, refining the
unceriainty in the dose (risk) and/or concentration values until dose (risk) and/or

concentration plus uncertainty levels are acceptable or until it is determined whether a
CMS will be needed.

The assumption that hazardous constituents collocate with radionuclides will be tested in parallel to the
decisions made above. Finally, decisions about health risk caused by debris will be determined as de-
scribed in Section 7.6.4.2.

7.5.4 Phase | Hilisides Data Needs

Three types of data are needed to make the decisions described above. Because drainages and former
outfalis must be defined (Assumption 9), geomorphic characterization and a study of historic photographs .
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and maps will be conducted to locate the present extent of drainages and benches. Once these areas
have been mapped, soil samples will be collected; counted for gross alpha, beta, and gamma activity; and
assayed (if appropriate) for gamma spectrometry, radionuclides, semivolatile organic compounds, and
metals. Finally, building debris will be surveyed (if appropriate) for radioactive and hazardous constituent
contamination that could transfer to persons, plants, or animals through direct contact or could affect spé-
cies by way of radioactive emanation (Section 7.6.4).

7.5.5 Decisions Domain for the Hilisides

Decisions based on data collected from the hillsides will be made by calculating constituent concentration
means and estimating the risk over 1-acre expdsuré units. Because exposure units will be allowed to lie
anywhere on the hilisides, it is conceivable that a single exposure unit might overlap drainages, benches,
out-of-drainage areas, and several SWMUs. Data from all these areas will be used to produce the dose
and/or concentration surfaces described in Section 7.2.5.

7.6 Phase Hilisides Sampling Plan

Each hillside SWMU aggregate may contain drainages, benches, debris, and out-of-drainage areas.
Table 7.1-1 indicates which SWMUs impact that SWMU aggregate. The outfall, drainage, and bench
sampling plans described below will apply once these areas have been mapped and specific sampling
areas have been defined. One hillside area may be incorporated in more than one plan (e.g., Hillside 140
and J-2/TU aggregates). A diagram indicating the logic flow of the hillside sampling procedure is pre-
sented in Figure 7.6-1. Data from Phase | sampling results may be used for pilot studies to indicate
whether a minimum number of samples can be used to adequately describe the study area. Out-of-drain-
age areas will be sampled only in Phase |l and only if Phase 1 hillside sampling indicates that radiological
action levels defined in proposed Subpart S or the IWP were exceeded.

7.6.1 Drainage Sampling

Drainages to be sampled encompass any present or former channels that could have carried contami-
nants. These drainages will be verified to the extent practical during pre-RFI geomorphic characterization
and by observational comparisons of historical and present-day photographs and topographic maps.

An expert will do geomorphic field mapping of the hillsides, according to the ER Program standard operat-

ing procedure (SOP) for geomorphic characterization, to certify sampling points are properly located.
Knowledge of the location and lateral extent of drainages and benches is necessary for an efficient and

RFI Work Plan for OU 1078 7-27 May 1992



Solid Waste Management Units
Aggregate Sampling Plans

Chapter 7

Initiate field investigation.

v

Carry out
geclogic fleld
survey.

'

Establish drainage area for hillside aggregates; Establish grid for out-of-drainage areas (hiliside

perform radiation survey over drainage area. aggregate-specific); survey sampling points at grid corners.

Move into debris
sampling logic flow.

Is rubble present?

Survey in sampling points: « top of drainage; sampling points at grid placed over outiall.
« across drainage; judgmentally placed.
« al bottom of drainage; sampling poinls al nodes of random grid.
« across bench area; judgmentally place points in trench at surface,
belween surtace and tutl, at tuf-soil interface, and 6 inches into tuff.

Collect samples at 0-6 in.

Survey in additional sampling
points at hot spots. Collect
samples at 06 in.

Perform field screening on all samples. l

Does PHOSWICH survey
indicate bot spots?

for each sample,

is gross alpha or beta YES

concentration
> 20 pCig?

Composite samples: » across row at op of drainage.
= across row of grid at bottom of drainage.
 at each sampied depth within bench.

Random sampies: sone trom each grid row.

!

ANALYTICAL LAB )
Analyze sample(s) for gamma, radionuclides, semivolatiles, and melals.

'

Phase | data assessment for canyon walls,

Does data analysis
indicate need for
Phase I sampling?

. Interpret results for risk assessment
Impiement Phase If ?f sampling. and SWMU characterization.

Figure 7.6-1. Logic flow for field investigation of surface soil characterization on the canyon walls.
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accurate sampling plan to characterize risk. Field-mapping information will be incorporated into the indi-
vidual hillside SWMU aggregate sampling plans and may alter the sampling>point locations and number of
samples specified in the formal plans developed later in this chapter. The basic concept of sampling hill-
side drainages presented here will apply to all hilisides, regardless of the drainage and bench sizes and
geomorphic characterization.

The sampling plan for a drainage must account for the outfall(s), the drainages, the principal bench, out-
lets to the canyon bottom, and possible debris in drainages. The outfall area is localized in the canyon
rim region, where liquid emanating from a pipe or drain would have splashed before flowing down the

hillside or where surface water run-off transported contaminants into the drainage.

For each drainage, a radiological surtace survey will be done with the PHOSWICH or FIDLER meter to
give an initial surface radiological screening characterization of the outfall. This survey will identify sur-
face areas with radioactivity above background indicating that potential radioactive contamination exists.
An initial estimate of the surface radioactive contaminant variability in the drainage will be available from
the surface survey and gross alpha and beta measurements of soil samples (should contamination exist).

A phased sampling plan will be used in the drainage areas. In Phase | soil sampling, samples will be
taken at the top and the bottom of the drainage. Samples will also be taken in the main channel of the
drainage and will be screened principally for gross alpha and gross beta activity. Geomorphic character-
ization wilt be used to determine the primary and secondary channels that make up the drainage and the
major bench located in each drainage. Figure 7.6-2 depicts where Phase | samples might be taken for a
typical hillside. The top, bottom, channel, and bench areas are marked.

In the outfall area at the top of a drainage, samples will be taken across grid rows that intersect the area
of highest potential contamination (outfalls or areas in which debris is evident). The number of outfall grid
rows sampled will depend on drainage shape and knowledge of outfall placement.

At the botiom of drainages, geomorphic characterization will define those areas that surface water would
contact betore moving into the relatively flat landscape at the bottom of the canyon. A 20 ft by 20 ft grid
(or less) will be placed over this defined bottom land or outiet area. Depending on the uncertainty of the
location, several grid rows may be necessary to characterize the outlet area. In several cases, it may
prove necessary to establish several separate grid locations because of uncertainty of the outlet
locations.

Samples collected at the top and bottom of the drainages will adhere to the following analysis protocol. In
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some cases (where a grid row is made up of seven of fewer samples), soil samples with gross alpha and
beta activity less than 20 pCi/g will be composited across each row. A full suite analysis wil[ be performed
on each composited sample. One of the samples exhibiting gross alpha or beta activity below 20 pCig
will be randomly selected from each row and submitted for full suite analysis. Compositing provides an
inexpensive method of looking for anomalies (high concentrations). The randomly selected sample pro-
vides location-specific information needed for the statistical concentration variance procedure. All soil
samples exhibiting above 20 pCi/g gross alpha or gross beta aclivity will also receive full suite analyses.
The full suite analyses will include gamma spectrometry, radionuclides, semivolatile organic compounds,

and metals.

Phase | sampling in a drainage will also take place along the entire primary channel. Soil samples will be
located by expert opinion at approximately 100-ft intervals along the course of the drainage. These
samples will each be measured for gross alpha, beta, and gamma activity. Soil samples with gross alpha
or beta activity above 20 pCi/g will be submitted for full suite laboratory analyses. If none of the samples
taken from the channel exhibits gross alpha or betla activity greater than 20 pCi/g, the investigation of the
channel samples will await the results of the outfall and outlet analyses. If soil samples in the Phase |
sampling of the outfall or outlet exceed proposed Subpart S action ievels or IWP radiological soil guide-
lines, soil sampling will extend into Phase Il in drainage and out-of-drainage areas where exposure units
over the drainages indicate an unacceptably high risk or exceed proposed Subpart S action levels.

Phase Il sampling will continue across rows, working up from the bottom of the drainage or down from the
top of the drainage, depending on which area exhibited the highest concentration levels. Sampling will
continue until the uncertainty has been adequately reduced or the extent of contamination has been fully
characterized. Phase Il sampling at depth may also be required in Phase |l if Phase | sampling indicates
surface contamination and the physical properties of the surface (e.g., permeable soil of viable depth) are
conducive to subsurface contamination.

7.6.2 Bench Sampling

The second type of sampling for the hillside (and the only subsurface sampling proposed in Phase I) oc-
curs in the major bench within a drainage. Because contaminants may have been trapped in bench sedi-
ments at depths of several feet (having infiltrated as liquids into the more permeable sediments of the
bench), benches may exhibit horizontal and vertical distributions of contaminants distinct from other re-
gions of the drainage. Identification of the major bench and estimation of sediment depth for that bench
will be components of the geomorphic characterization conducted before any sampling is undertaken.

Rather than auguring or drilling a series of shallow holes into the subsurface, trench sampling (if possible)
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will be conducted on benches. The use of trenching to sample benches offers two immediate advan-
tages. First, a trench allows an investigator to observe a cross-sectional area of subsurface and to iden-
tity any soil discoloration or buried objects. Second, choices of judgmental samples are enhanced once
an open trench is available. By observation of strata in the trench, decisions about taking the most repre-
sentative samples can be made quickly and more knowledgeably. Also, a trench permits the collection of
relatively undisturbed horizontal samples of sediments from prescribed locations and depths. Finally, by
compositing samples across the profile of the trench, cost will be minimized. One composite sample may
represent a series of samples across the width of the trench at whatever depth is chosen. Thus, an ad-
vantage is gained both in sampling at particular depths and across variable widths. At each bench, one
sample will be collected from the surface, from the segment between the surface and the tuft, from the
soil-tuff interface, and from a depth of 6 in. into the tuff (if necessary).. The tuff sample will only be re-
quired if the overlying soil sample exhibits gross alpha or beta activity greater than 20 pCi/g.

The field strategy used for sampling a bench involves an initial survey of the soil surface of a bench area
using a PHOSWICH or FIDLER meter. This survey may be helpful in defining the specific area of the
bench where a trench should be dug. Grab samples of soil will be taken across the trench at specified
depth locations. The grab samples will be screened for gross alpha, beta, and gamma activity. Samples
with gross alpha or beta activity less than 20 pCi/g will be composited within a given depth. Individual
samples with gross alpha or beta activity greater than 20 pCi/g will have full suite analyses. A random
subset of samples from the set of individual samples composited within a trench will aiso receive full suite
analyses. The number of samples in the subset is a function of trench length. The specific number of
samples for each SWMU aggregate trench is described in the SWMU aggregate sampling plan (Sections
7.7-7.15). Compositing provides an inexpensive method for identifying anomalously high contaminant
concentrations. Randomly selécted samples provide location-specific information needed for the statisti-
cal variance procedure.

7.6.3 Out-of-Drainage Areas Sampling

Out-of-drainage areas will be sampled by using a 100-ft by 100-ft grid (only in Phase Il if warranted by
Phase | results). The grid for areas between drainages, depicted in Figure 7.6-2, will be used to locate
sample locations at corners of grid squares. The number of grid squares will be determined by the area
of out-of-drainage sectors. All soil samples will be analyzed for gross alpha, beta, and gamma activity. I
any sample shows gross alpha or beta activity greater than 20 pCi/g, it will be analyzed for gamma spec-
trometry, radionuclides, semivolatile organic pompounds, and metals. Ten percent of samples (at least
one) randomly chosen from those measuring gross alpha and gross beta activity below 20 pCi/g will un-
dergo gamma spectrometry, radionuclide, semivolatile, and metal analysis. Construction debris in out-of-
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drainage areas will be sampled according to the debris sampling plan in Section 7.6.4.

Phase |l sampling will occur in out-of-drainage areas only if exposure units in adjacent drainage areas
indicate an unacceptably high risk (as defined by a future iteration of the IWP) or if proposed Subpart S
action levels are exceeded (EPA 1990, 0432). Sampling in out-of-drainage areas will continue until un-
certainty has been adequately reduced or the extent of contamination has been fully characterized.

7.6.4 Construction Debris Sampling For Characterization and/or Removal

Several hillside SWMU aggregates require Phase | construction debris sampling. Concrete rubble result-
ing from the 1960s demolition of buildings and building pads is the principal type of debris found at OU
1078 hillside disposal sites. After demolition, debris from several buildings was pushed over the side of
the canyon. Rebar, metal fragments, tires, and other miscellaneous material are also found in these dis-
posal sites, but concrete will be the main target of debris sampling.

Sampling construction debris or any nonhomogeneous material is not a straightforward task. Sampling
concrete debris will be doubly difficult because the debris requires characterization of both radioactive
and hazardous constituents. This OU 1078 work plan proposes a two-stage sampling plan for debris.
The first stage involves preliminary in situ radioactive and metal surveying and sampling of the concrete
to characterize for surface gross alpha, beta, and gamma activity and metals. If necessary, a second
stage of sampling will be performed that will involve collecting aliquots from individual pieces of debris
and submitting them for laboratory analysis for radionuclides and/or metals. Figure 7.6-3 depicts the log-
flow for sampling surface debris.

7.6.4.1 Field Characterization of Debris

Two hillside areas contain concrete cohstruction debris: Bailey Bridge and the Surtace Disposal Area
Southeast of Los Alamos Inn SWMU aggregates. Initially, a photographic or videotape record will be
made of the type and extent of waste materials. As stated above, concrete building debris is the preva-
lent solid waste in both areas. Using a theodolite and a prism, each significant piece of debris will be land
surveyed and located on a map generated by these field investigations. A significant piece of debris is
defined as one that two men cannot lift or handle easily. Only surtace debris will be mapped in this man-
ner. If necessary, each piece of debris will undergo a two-stage sampling scheme as outlined below.
Each significant piece of concrete debris on the hillsides will be surtace surveyed for radioactivity with the
appropriate meter. Debris measuring low-level radioactivity greater than background will be marked with
red fluorescent paint and slated for early removal (if physically possible, if funding is available, and if risk
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Fig. 7.6-3  Logic flow for field investigation of characterization of surface debris.
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is indicated). Debris measuring activity at background will be marked with green paint. Only exposed
surfaces of partially buried debris \;vill be radioactively surveyed and marked. X-ray fluorescence mea-
surements will be made on concrete debris surfaces that indicate greater than background for radioactiv-
ity and that have visible signs (such as rust) indicating metal contaminants. An x-ray fluorescence instru-
ment with detection limits approaching proposed Subpart S action levels for metals in soil will be required
for field metal analysis. Debris with metal concentrations above Subpart S guidelines will be marked with
yellow paint; if the debris is also radioactive, it will be marked with blue paint.

Using a software package such as Wild Soft, radioactive and heavy-metal screening of cement debris will
be used in conjunction with a land survey map to create a depiction of debris distribution. If necessary, a
statistical package (Isaaks and Srivastava 1989, 0765) will be used to examine this collection of points for
distribution of debris attributes. This method determines if a pattern of debris distribution exists that will
provide stratification of the distribution before any Phase | sampling, or if a completely random collection
of cement samples will be needed for laboratory analysis (if necessary) during Phase 1.

it may prove necessary to use both judgmental and random selection for the second stage of debris sam-
pling. Only cement debris will be chosen to undergo further testing. Aliquots will be chipped from the
surface of cement debris, placed in polyethylene bags, and taken to the fieid laboratory. Inthe laboratory,
cement samples will be pulverized and measured for gross alpha, beta, and gamma activity in the same
manner as for soil samples. If laboratory tests indicate that a piece of concrete debris has gross alpha or
beta greater than 20 pCi/g, removal and disposal at Area G, TA-54, will be considered. Only if x-ray fluo-
rescence field surveying indicates that metal concentrations exceed proposed Subpart S leveis will
toxicity characteristic leaching procedure (TCLP) metal analysis be necessary for these samples. If a
piece of debris above the TCLP level was slated for removal because of radioactivity, an ER RCRA com-
pliance officer may need to decide if tﬁe debris is a mixed waste. Nonradioactive debris above TCLP
levels, as measured by x-ray flucrescence or laboratory analyses, will be considered for removal under
the CMS.

The decision for removal of concrete debris will largely be based on characterization by gross alpha and
beta activity.

7.6.4.2 Declsions Involving Sampling and Removal of Debris

It may become important to weigh the cost of performing extensive sampling and expensive laboratory
analyses 1o determine the necessity of debris removal agains! the cost of simply removing alf exposed
debris to a designated disposal area.
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Regardiess of debris disposal method, soil on the same hilisides will require sampling and will be dis-

cussed in the SWMU aggregate sampling plan for each area.

7.6.4.3 Physically Removing Debris

If debris removal is a viable option, hillside areas present various levels of removal difficulty. For in-
stance, cans in the Can Dump Site (a nonconcrete debris site) are relatively easy to pick up and package.
A voluntary corrective action (VCA) may be a viable aiternative for the Can Dump Site SWMU. Debris
located at the Disposal Area Southeast of Los Alamos Inn aggregate is easily accessible to heavy equip-
ment because a paved parking lot occupies the rim immediately above this site. If removal proves to be
the most viable response action, a crane, drag line, or conveyor system could be used in this area. Debris
removal in Bailey’s Canyon is very difficult. Access to this hillside disposal site from the canyon rim
above is blocked by residential townhouses. The rugged terrain of the hillside makes access from the

canyon bottom below difficult and presents a safety risk to workers performing debris removal.

7.6.5 Phase | Sampling for SWMU Aggregates

A discussion of Phase | sampling planned at individual OU 1078 SWMU aggregates follows. (Phase I
sampling will also be discussed for the industrial waste line). The OU 1078 sampling pians have been
developed based on best available information on TA-1 operations. The Phase | sampling proposed in
this chapter is surface soil sampling. Subsurface sampling, if proven necessary, will occur only during
Phase |l investigation. -AII soil samples will undergo gross alpha, beta, and gamma activity measure-
ments, but only selected soil samples (judgmental or random) will undergo full suite analyses. Other ra-
dionuclides may be laboratory analyzed if gamma spectrometry indicates their presence in above-back-
ground concentrations. Soil samples will be collected at the prescribed locations in each SWMU aggre-
gate. The individual sampling plans described below provide more aggregate-specific information than
the general mesa-top and hillside sampling plans discussed above. Sampling of Ashley Pond, the indus-
trial waste line, and the opportunity-available SWMU aggregates receive separate treatment. All sam-
pling exercises adhere to the ER SOPs listed in Table 1.10-4.

7.7 Sigma Area, SWMU Aggregate A (Includes Canyon Rim)

7.7.1 Problem Statement

The Sigma aggregate includes Sigma, H, Theta, and C Buildings and several small outbuildings. The
aggregate description is presented in Section 6.3 and is depicted in Figure 6.3-1 . The canyon rim sam-
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pling plan is also included in this discussion. The Sigma Building aggregate contains four potential sur-
tace contamination sites and two storm drain outfalls. The storm drain outfalls were located on the mesa
top, one north of Sigma Building and one south of C Building.

The potential contamination problems at this SWMU aggregate are all located on the mesé top, and prob-
lem statements follow the general mesa-top sampling plan presented in Section 7.3.1. The Sigma area
sampling plan is detailed in Section 7.4. The canyon rim sampling details are found in Section 7.4.2 and
are depicted in Figure 7.4-4.

7.7.2 Decisions

Decisions are the same as for the general mesa-top sampling plan (Section 7.3.2) and the canyon rim
sampling plan(Section 7.4.2).

7.7.3 Data Needs

Data needs are those used in the general mesa-top sampling plan (Section 7.3.4).

7.7.4 Domain of Decision

The specific sampling domain, presented in Figures 7.4-1 and 7.4-2, foliows the general domain in Sec-
tion 7.3.5. ’

7.7.5 Decision Logic

The sampling decision logic is the same as used for the general mesa-top (Section 7.3.3) and canyon rim
(Section 7.4.2) sampling plans.

7.7.6 Sampling Pian

The Phase | sampling plan is presented in Section 7.4. Figure 7.4-4 indicates the main region for surface
soil sampling at the Sigma area SWMU aggregate. Table 7.7-1 is a compilation of the number and types
of samples to be taken at Sigma area. Table 7.7-2 is a compilation of the number and types of samples

to be taken during the sampling along the canyon rim.
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TABLE 7.7-1
SIGMA AREA SAMPLING
Sub - Total Number of Row Distance Total Number of
sampling Length Rows Spacing Between Number ot Full Suite
Area or Width * in Grid (ft) Samples Samples Samples**
(ft) (ft)
Systematic 270 X 270 30 30 100 15
Grid
Judgmental — — 25 5
Samp;esﬁﬁﬁ

*Total area on which systematic grid will be established is 1.67 acres.

**Minimum number of full suite samples.

***Judgmental samples at Sigma area will be determined by former structure footprints or at areas for
which field radiological surveys (PHOSWICH, FIDLER) may indicate potential contamination.

TABLE 7.7-2

CANYON RIM SAMPLING

Sub-Sampling Totai Lengthof - Distance Total Number of

Area Canyon Rim Between Number of Full Suite
Measured Samples Samples Samples*
(ft) (ft)

Canyon Rim 3000 100 40** 5

Qutside DOE

Fence

Judgmental — — 10 5

Samples***

* Minimum number of full suite samples.

** Samples will be collected every 100 ft. A radiological survey will be conducted on the canyon rim along
the DOE fence, and any area indicating contamination will be sampled further. Allows for up to 10 non’
septic tank judgmental samples as determined by pre-sampling radiological survey.

*** Samples taken from areas surrounding former locations of septic tanks.
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7.8 Balley Bridge, SWMU Aggregate B

7.8.1 Problem Statement

The Bailey Bridge SWMU aggregate has both mesa-top and hillside components. The mesa-top area is
relatively flat, with drainage flowing south toward the canyon, and is occupied primarily by residences,
paved parking lots, and roadways. The canyon wall is steépest at the canyon rim, dropping irregularly to
the canyon floor approximately 300 ft below. The Bailey Bridge aggregate, described in Section 6.4 and
Figure 6.4-1, consists of 13 SWMUs, all of which generated waste water or contaminants that were car-
ried into Bailey's Canyon by surface water run-off after precipitation events.

Data from the 1975-1976 cleanup indicates potential surface contamination at the sheet-metal shop; C,
Delta, Sigma, Theta, H, |, and J Buildings; the land surrounding these buildings; and the Bailey Bridge
area. Soil data evidence from the 1970s relies on gross alpha activity measurements. Soil with the high-
est measurement, 310 pCi/g gross alpha before soil remediation, was collected a few feet above the
northwest corner of H Building (near the location of the former industrial waste line). After radioactive
contamination was removed by soil excavation, most gross alpha readings for the remaining soil were
below 25 pCi/g, but a few samples were above this value (Ahiquist et al. 1977, 0016). Following decom-
missioning and decontamination, surface water run-off from these areas would have reported to Bailey's
Canyon, transporting any residual contaminants into the canyon. Most of the mesa-top area is now cov-
ered by buildings, asphalt, or lawns; thus any remaining contaminated soil is not exposed.

The canyon hillsides were not included in the 1975-1976 cleanup. Very few data exist on potential soil
contamination on the hillsides. Potentially contaminated construction rubble, primarily concrete, is also
located in Bailey’s Canyon. As stated in Chapter 6, contaminated debyris meésuring 2500 counts/min or
less was pushed into the canyon beneath Bailey Bridge. The floor of the sheet-metal shop, registering
contamination between 300 and 5000 counts/min (Ahiquist et al. 1977, 0016}, was also disposed in the
canyon. Debris and soil was used to fill most of the upper canyon under Bailey Bridge. In some places
{(at the top of the canyon), several townhouses may be built on the fill.

7.8.2 Decislons

The Bailey Bridge SWMU aggregate has both mesa-top and hillside components. Decisions for the gen-
eral hiliside (Section 7.5.2) and the general mesa-top (Section 7.3.2) sampling plans are applied.
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7.8.3 Data Needs

Data needs are the same as those for the general hillside sampling plan (Section 7.5.4) and the mesa-top

sampling plan (Section 7.3.4).

7.8.4 Domalin of Declsion

The specific sampling domain of this SWMU aggregate will depend on geomorphic characterization. A
preliminary estimate of the area to be sampled is presented in Figure 7.8-1. The hillside sampling plan
will be applied only to the area at or below the canyon rim and uses the same general hilisides decision
domain described in Section 7.5.5. The mesa-top sampling plan will be applied to the area above the

canyon rim and uses the general mesa-top decision domain described in Section 7.3.5.

7.8.5 Decision Loglc

The sampling decision logic is the same as that used for the general hillside (Section 7.5.3) and the gen-
eral mesa-top (Section 7.3.3) sampling plans .

7.8.6 Sampling Plan

The Phase | sampling plan follows the guidelines presented for the general mesa-top (Section 7.4) and
the general hillside (Section 7.6) sampling plans.

Specific number and locations of Phase | hillside samples will depend on the geomorphic mapping con-
ducted before sampling. Figure 7.8-1 depicts sample locations for Phase | sequential sampling. This
figure is based on outfall location and on preliminary judgmental placement of drainages. Table 7.8-1
describes the number and relative placement of the Phase | sampling locations. The total number of
samples may change; however, the relative placement (i.e., the number of grid rows and distance be-
tween each sample) will remain the same.

Because accessibilty is limited, there will be no Phase | mesa-top sampling for this SWMU aggregate.

Decisions to sample the mesa top in Phase Il will rely on the findings from the Sigma area aggregate and
the canyon rim sampling.

RF1 Work Plan for OU 1078 7-39 May 1992



Solid Waste Management Units
Aggregate Sampling Plans : | Chapter 7

TABLE 7.8-1

BAILEY BRIDGE SAMPLING

Sub- Total Grid Row Row Distance Total Number of

sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) {ft) Samples Sampies Samples*
(ft)

Outfall 225 1 —_ 10 30 3
(east)™ ;
Surface 375 1 — 10 50 5
Water.tt
Run-off
Outfall 50 1 — 10 5 2
{west)*"
Benches:
none
Primary 1300 1 — A 100 13 2
Drainage
Bottom of 50 1 e 10 5 1
Drainage

* Minimum number of full suite samples.

** The top of drainage sampling indicated in this aggregate reflects not only outfalls but also areas in
which concrete debris has been disposed near the top of the canyon. The total number of samples may
be fewer than stated because of inaccessible terrain in some of these areas

*** The middle outfall received most of precipitation runoff from the mesa top SWMUs located in the
Bailey Bridge Aggregate. The coverage approximates the areas into which surface water runoff would be
expected to flow into Bailey's Canyon. - '

7.9 Hiliside 140, SWMU Aggregate C

7.9.1 Problem Statement

Hillside 140 includes suspected subsurface seil contamination, a storm drain outfall on the mesa top,
septic tank outfalls, and debris on the hillside. Surface water run-off from precipitation would have carried
surface contaminants into the drainage below Septic Tank 140. The aggregate is detailed in Section 6.5
and Figure 6.5-1. The storm drain outfali and the subsurface soil contamination follow the mesa-top sam-
pling plan. In 1976, Septic Tank 140 and the hillside below were found contaminated with low levels of

May 1992 7-40 AF1 Work Plan for OU 1078

b
i
i
|
x
i
|



Note: Main contour interval 10 feet.

LEGEND
A Outtall and Bottom of Drainage Sampling
¢  Primary Drainage Sampling
*¢  Surface Water Runaff and Debris Sampling v ]
mmm Benich Sampling

. Figure 7.8-1 Sampling locations for "Bailey Bridge™ SWMU aggregate.



Solid Waste Management Units
Chapter 7 ‘ Aggregate Sampling Plans

radioactivity. The outfall area and its drainage to the canyon bottom will be investigated.

The sludge from Septic Tank 135 and the surrounding soil were not radioactively contaminated (Ahiquist
et al. 1977, 0016). This outfall area will be sampled to determine the existence of any contamination
above proposed Subpart S action levels or future IWP radioactivity guidelines. If contamination is found
at the Septic Tank 135 outfall, the upper drainage will be defined and soil sampling will be required.

7.9.2 Declsions

The same sampling decision structure as that of the general mesa-top sampling plan in Section 7.3.2 is
used for the suspected subsurface soil contamination and storm drain. General hillside sampling plan
decisions (Section 7.5.2) are applied to Septic Tanks 140 and 135 and the storm drains. Because Septic
Tank 135 has no history of contamination, only the outfall of Septic Tank 135 (not the drainage below) will
be initially sampled for the presence of contaminants.

7.9.3 Data Needs

General mesa-top sampling data needs (Section 7.3.4) apply to the subsurface soil contamination and
storm drains. Septic tanks and surface debris follow the general hillside sampling plan (Section 7.5.4).

7.9.4 Domain of Decislon

The specific sampling domain for the septic tanks and surface debris site depends on geomorphic map-
ping; the general domain in Section 7.5.5 will also be followed. Figure 7.9-1 presents a preliminary depic-
tion of the proposed sampling location for Hilllside 140 and J-2 and TU aggregate. The general mesa-top
domain discussed in Section 7.3.5 applies to this mesa-top area.

7.9.5 Decision Logic

The sampling decision logic for the Hillside 140, J-2/TU mesa-top area is the same as that for the general
mesa-top sampling plan (Section 7.3.3). The decision logic for the hillside area is the same as that for the
general hillside sampling plan (Section 7.5.3).
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7.9.6 Sampling Pian

The Phase | sampling plan for the Hillside 140, J-2/TU mesa-top area will depend on results of the Sigma
area sampling, as detailed in the mesa-top model in Section 7.4. Limited Phase | mesa-top sampling is
planned for this SWMU aggregate because of the inaccessibility of these areas. The general plan for the
hillsides follows the guidelines set forth in Section 7.6. Specific number and locations of Phase | samples
will depend on geomorphic mapping occurring before any sampling is done. Figure 7.9-1 depicts the
hiliside area of this SWMU aggregate and the general locations for Phase | sequential sampling. This
figure is based on the location of outfalls and a preliminary placement of drainages. Table 7.9-1 de-
scribes the number and relative placement of samples. The total number of samples may change, but the

number of grid rows and distance between each sample will remain the same.
7.10 J-2/TU Area, SWMU Aggregate D }

7.10.1 Problem Statement

The J-2/TU SWMU aggregate is adjacent to the Hillside 140 SWMU aggregate, described in Section 6.6
and shown on Figure 6.6-1. This aggregate consists of mesa-top and hillside SWMUs and areas that
receive run-off from mesa-top SWMUs. The mesa-top area was investigated and remediated by Ahiquist.

The hillside area has been neither radioactively surveyed or remediated. The mesa top has four areas of
suspected subsurface soil contamination, three storm drains with outfalls, and two septic tank locations.
Run-off from these areas moves toward the canyon rim and down the hillside. The lower part of this
drainage is the same drainage described for the Hillside 140 SWMU aggregate, and the sampling plans
for this area will be the same for both aggregates.

In the past, levels of radioactive contamination in the J-2/TU SWMU aggregate were found south of the

TU and TU-1 Buildings (Section 6.6.3). Ahlquist performed extensive excavation over this entire area to
remove radioactively contaminated soil with activity above 25 pCi/g gross alpha. However, two deep
(approximately 15 ft) narrow veins of low 238U contamination were not removed (Ahlquist et al. 1977,
0016) but were covered with 15 ft of clean fill.

Contamination outside the J-2 Building was primarily associated with the industrial waste line and was
cleaned; the gross alpha detection limit was below 25 pCi/g.

The problem statement for the J-2/TU mesa-top area is the same as that of the general mesa-top problem ‘

statement in Section 7.3.1. Because no debris is present on the hillside, the hillside problem statement '
follows the general hiliside problem statement in Section 7.5.1.
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TABLE 7.9-1
HILLSIDE 140, J-2/TU SAMPLING
Sub- Total Grid Row Row Distance Total Number of
sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) {ft) Samples Samples Samples*
()
Septic Tank 100 1. 20 20 5 3*
140 ,
Outfall
100 2 20 20 5 3*
100 3 20 20 5 3
J-2 Area 300 1 20 20 15 2
Quttall
300 2 20 20 15 2
300 3 20 20 15 2
Bench 75 Surface e 10 8 2
1 ft below — 10 8 2
surface
Soil-tuff —_— 10 8 2
interface
6 in. into _— 10 8 2
tuff (i
necessary)
Drainage 1700 — — 100 17 (2)
Bottomn of 120 1 20 20 6 2
Drainage
120 2 20 20 6 2
Septic Tank 20 1 10 10 2
135
Outtall 1
50 2 10 10 5
RFI Work Plan for OU 1078

7-43 May 1892



Solid Waste Management Units
Aggregate Sampling Plans - Chapter 7

TABLE 7.9-1, (continued)

Sub - Total Grid Row Row Distance Total Number of
sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) ) Samples Samples Samples*
)
Septic Tank 100 Surface —_— . 25 (4) (1)
135
Bench**
1 ft Below — 25 (4) (1)
Surface
Soil-tutf — 25 {(4) &)
Interface
6in. into o 25 (4) (1)
Tuff (If
Necessary)**”

* Minimum number of full suite samples, including one composite for each grid row.
** Septic Tark 135 is being nominated for NFA. Limited sampling will be done at its outfall.

*** |f the Septic Tank 135 bench is sampled, tuff will be investigated only if hazardous or radioactive
constituents are indicated.

() Sample numbers contained in parentheses indicate optional Phase | sampling.

7.10.2 Declsions

All SWMUs in the J-2/TU area are located on the mesa lop. Because past remediation occurred in these
mesa-top areas, the decision structure in Section 7.3.2 will be followed to determine whether sampling is
necessary. Mesa-fop inaccessibility allows no Phase | sampling. The hilisides must be investigated be-
cause surface water run-off may have carried contaminants from mesa-top SWMUs onto the hillsides.
Phase | sampling follows the geheral hilisides decision structure in Section 7.5.2.

7.10.3 Data Needs

Data needs for areas described in 7.10.2 are detailed in the general mesa-top (Section 7.3.4) and the
general hiliside (Section 7.5.4) sampling plans.
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7.10.4 Domain of Decision

The sampling decision domains used in the general mesa-top (Section 7.3.5) and the general hillside
(Section 7.5.5) sampling plans apply to the areas described in Section 7.10.2. Specifically, the hillside
domain consists of the hillside and drainage areas (specified in Figure 7.9-1) south of J-2 Buildingﬁ This
study area will be contirmed by geomorphic mapping conducted at the beginning of the study.

7.10.5 Decision Logic

The sampling decision logic for the mesa-top areas described in Section 7.10.2 follows the general mesa-
top sampling plan (Section 7.3.3); that of the hillsides follows the general hillside sampling plan (Section
7.5.3).

7.10.6 © Sampling Plan

The sampling plan for the mesa-top area is described in Section 7.4. No Phase | sampling will be done
because the area is inaccessible. Any future mesa-top sampling will depend on the Sigma area sampling
results.

The Phase | sampling plan for the hillside area follows the guidelines in Section 7.6. The specific number
and locations of samples will depend on tuture geomorphic mapping that will locate viable drainage areas.
Figure 7.9-1 depicts the J-2/TU SWMU aggregate hillside area, the Hillside 140 SWMU aggregate, and
general locations for Phase | sequential sampling. This figure is based on outfall locations and prelimi-
nary placement of drainages. Table 7.9-1 describes the number and relative placement of samples. The
J-2/TU drainage area intersects the drainage area from the Hiliside 140 SWMU aggregate. Samples
taken below this area of intersection will serve both the J-2/TU sampling plan and the Hillside 140 sam-
pling plan. The total number of samples to be taken in Phase | may change, but the relative placement
will remain the same.

7.11 Cooling Tower 80, SWMU Aggregate E

7.11.1 Problem Statement

The Cooling Tower 80 SWMU aggregate has both mesa-top and hillside components. Section 6.7 de-
scribes this aggregate, and Figure 6.7-1 depicts its SWMU configuration. The area of the mesa top
toward which contaminants transported by run-off would flow to the rim of the canyon and down the

RFi1 Work Plan for OU 1078 7-45 May 1992



Solid Waste Management Units
Aggregate Sampling Plans Chapter 7

hillside contains a drain line, a storm drain, and associated outfalls. The hillside area, which contains
Septic Tank 141, its outfall, and a small amount of surface construction debris, is nominated for NFA.

The limited data available indicate no contamination in the mesa-top area. No radioactive contamination
was found in Septic Tank 141's sludge when the tank was removed in the 1974-76 remediation (Ahlquist
et al. 1977, 0016). Contamination was found northeast of Septic Tank 141 at the D Building area, where
the storm drains that discharged onto Hillside 140 originated. No data on potential hiliside contamination

are available.

The drain line, storm drains, and their outfalls follow the general mesa-top problem structure in Section
7.3.1. The septic tank and surface disposal site follow the general hillside problem structure Section
7.5.1.

7.11.2  Decislons

The drain line, storm drains, and their associated outfalls follow the general mesa-top decision structure in
Section 7.3.2. The septlic tank and surface disposal area foliow the general hillside decision structure in
Section 7.5.2.

7.11.3 Data Needs

The drain line, storm drains, and their associated outfalls follow the general mesa-top data needs struc-
ture in Section 7.3.4. The seplic tank and surface disposal site follow the general hillside data needs
structure in Section 7.5.4.

7.11.4 Domain of Decislon

The drain line, storm drains, and their associated outfalls foliow the general mesa-top sampling decision
domain structure in Section 7.3.5. The septic tank and surface disposal site foliow the general hiliside
decision domain structure in Section 7.5.5 but will specifically apply to the drainage area below Cooling
Tower 80. This hillside domain will be confirmed through geomorphic mapping at the beginning of the

study.

May 1992 7-46 RFI Work Plan for OU 1078




« Solid Waste Management Units
Chapter 7 Aggregate Sampling Plans

7.11.5 Declsion Logic

The drain line, storm drains, and their associated outfalls follow the general mesa-top sampling decision
logic structure in Section 7.3.3. The septic tank and surface disposal site follow the general hiliside deci-
sion logic structure in Section 7.5.3.

7.11.6  Sampling Pian

The sampling plan for the mesa-top area is described in Section 7.4. No Phase | sampling will take place
because townhouses cover the mesa top. Mesa-top constituent concentrations will be projected based
on Sigma area sampling results.

The Phase | sampling pian for the hillside area will follow guidelines presented in Section 7.6. The spe-
cific number and locations of samples will depend on geomorphic mapping that will specifically locate '
areas for sampling. Figure 7.11-1 depicts the hillside area and general locations for Phase | sequential
sampling. This figure is based on the location of the outfalls and a preliminary placement of drainages.
Table 7.11-1 describes the number and relative placement of Phase | samples. The drainage area inter-
sects the drainage area from Hillside 137. At the intersection point and on the hillside below, the sam-
pling locations for the Cooling Tower 80 and Hillside 137 SWMU aggregates coincide.

7.12 Hillside 138, SWMU Aggregate F

7.121 Problem Statement

Hillside 138 includes the former location of Septic Tank 138 and its outfall to Los Alamos Canyon, a storm
drain with its associated outfall, and the hillside below. Section 6.8 and Figure 6.8-1 describe this aggre-

gate.

The 1975-1976 cleanup discovered soil contamination at Septic Tank 138, but the sludge in the tank and
the tank inlet/outlet pipes was free of contamination. Contaminated soil was removed from around the
tank. Contamination was aiso found at the outfall of Septic Tank 138, but no removal of contamination'
was conducted below the outfall because of the steepness of the canyon walls. In 1946, gamma and
alpha were found at the waste line outlet of Y Building (Septic Tank 138). It seems probable that, at some
point, contamination was moving out of Y Building and through Septic Tank 138. If sludge had been peri-
odically pumped from Septic Tank 138, potential contaminants would have been pumped or flushed out of
the tank early in its history. Uncontaminated fiuids would have moved through the tank toward the end of
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TABLE 7.11-1
COOLING TOWER 80 SAMPLING
Sub - Total Grid Row Row Distance Total Number of
sampling Length or Number Spacing Between Numberof  Full Suite
Area Width (ft) () Samples Samples Samples*
()
Cooling 100 1 15 20 5 2'
Tower 80
Outfall
100 2 15 20 5 2*
100 3 15 20 5 2*
Bench** 150 - Surface — 30 5 2
1 ft Below —_ 30 5 2
Surface
Soil-tuff — -30 5 2
Interface
6 in. into — 30 )] (2
Tuff (If
Necessary)
Security 500 1 —_ 50 10 1
Road"*
Drainage 700 — —_ 100 7 1
AQCC
Drainage 700 — - 100 {N (1)
BQQQ
Bottom of 150 1 20 20 8 1
Drainage A
150 2 20 20 8 1
Bottom of 150 1 20 20 8 1
Drainage B )
150 2 20 20 8 1

* Minimum number of full suite samples including one composite for each grid row.

** Discharges to the hillside below the Cooling Tower 80 outfall most likely flowed east down the security
road. The road leveled into a bench area. The bench is common to both Cooling Tower 80 and Hillside
137 SWMU aggregates.

***Run-off from the bench into Los Alamos Canyon appears to have two possible drainages. However,
geomorphic mapping and observations during storm events may prove that there is only one possible
drainage into the canyon from this bench. If this is the case, only one drainage will be investigated.
Otherwise, the drainages will be designated A and B and both will require sampling.

() Sample numbers contained in parentheses indicate optional Phase | sampling.
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its lifetime.

After remediation, sample gross alpﬁa activities in the excavated area around Septic Tank 138 ranged
from 100 pCi/g to less than 25 pCi/g (detection limit was 25 pCi/g). Backfilling occurred after samples
were collected; therefore, present surface radioactivity would be lower than the radioactivity of su:rface
samples cited for the 1976 data. No remediation was performed on Los Alamos Canyon walls. Gross
alpha activity for soil at one sampling point below the outfall of Septic Tank 138 was as high as

8900 pCi/g.

7.12.2 Decisions

The same sampling decision structure used in the general mesa-top sampling plan, Section 7.3.2, applies
to Septic Tank 138 subsurface soil contamination and storm drain. General hillside sampling plan deci-
sions (Section 7.5.2) are used for Septic Tank 138 and its outfall.

7.12.3 Data Needs

The subsurface soil contamination and storm drains have the same data needs as those presented for
the general mesa-top sampling (Section 7.3.4), and the data needs for the septic tank are the same as
those of the general hillside sampling plan (Section 7.5.4).

7124 Domain of Decision

The specific sampling domain for the septic tank impacts will be determined by geomorphic mapping; the

general domain in Section 7.5.5 will also be followed. A preliminary estimate of the hillside Phase | sam-
pling effort is presented in Figure 7.12-1. The general mesa-top domain is discussed in Section 7.3.5 and
applies for this area. '

7.12.5 Decision Logic

The sampling decision logic for the mesa-top area of Hillside 138 is the same as that for the general
mesa-top sampling plan (Section 7.3.3). The decision logic for Hillside 138's hillside area is the same as
that for the general hillside sampling plan (Section 7.5.3). ‘
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7.12.6 Sampling Plan

The Phase | sampling plan for the mesa-top area is as described in Section 7.4. Most of the mesa-top
area is inaccessible for sampling. The Phase | Sigma area sampling results will guide the necessity for

sampling this area in Phase Il

The general plan for the hillside area follows the guidelines set out in Section 7.6. The specific location
and numbers of Phase | samples will depend on geomorphic mapping that will take place before any
sampling is done. Figure 7.12-1 depicts sample locations for Phase | sampling. This figure is based on
the location of the outfalls and a preliminary placement of drainages. Table 7.12-1 describes the number
and relative placement of the samples. The number of samples may change, but the relative placement

will remain the same.

7.13 Hillside 137, SWMU Aggregate G

7.13.1 Problem Statement

The Hillside 137 SWMU aggregate is described in Section 6.9 and Figure 6.9-1.

Radioactive contamination was found associated with the drain lines, septic tanks, building footprints,
industrial waste line hookups to D Building, and assorted outfalis. The 1974-1976 cleanup effort concen-
trated on these locations. Remediation involved removal of contaminated pipelines, a septic tank and
sediments, and excavation of a considerable volume of contaminated soil and sediments.  After
remediation, maximum sample gross alpha levels for various locations ranged from 490 pCi/g (a hillside
location) to less than 25 pCi/g for surface soil scoop samples (detection limit was 25 pCi/g). Backfilling
occurred after surface samples were collected, making the present surface radioactivity much lower than
surface readings from sample data of the 1970s. No remediation was performed on the Los Alamos Can-
yon walls. Any chemicals on the canyon walls or in the canyon would come from direct drain line dis-
charges, outfalls from septic systems, or surface water run-off. Organic chemicals would generally be
exposed to ambient conditions (physical and biological) and may have been almost entirely biodegraded
or washed down the canyon. Little information exists on the potential presence of hazardous chemicals,
but remediation activities and natural dissemination have undoubtedly reduced their occurrence in this

area.
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TABLE 7.12-1

HILLSIDE 138 SAMPLING
Sub- Total Grid Row Row Distance Total Number of
sampling Length or Number Spacing Between Number of Full Sulte
Area Width (ft) (ft) Samples Samples Samples*
()
Septic Tank 100 1 20 20 5 2*
138
Outfall .
100 2 20 20 5 2*
100 3 20 20 5 2*
100 4 20 20 5 2"
100 5 20 20 5 2"
100 6 20 20 5 2*
100 7 20 20 5 2*
Bench 150 Surface — 30 5 2
1 #t below - 30 5 2
surface
Soil-tuff — 30 5 2
Interface
6 in. into —_ 30 (5) 2
tutf (if
necessary)
Drainage A** 700 1 — 100 7 1
Drainage B 700 1 - 100 7 M
Bottom of 100 1 10 10 10 2
Drainage A
100 2 10 10 10 2
100 3 10 10 10 2
Bottom of 100 1 10 10 (10) 2)
Drainage B
100 2 10 10 (10) (2)
100 3 10 10 (10) (2)

*Minimum number of full suite samples, including one composite for each grid row.

“*Run-off from the Hiliside 138 banch may flow down one of two possible drainages, designated A and B.
Geomorphic mapping and observations during storm events may indicate that only one of the drainages is
viable. If this is the case, sampling will take piace in that drainage only.

{) Sample numbers contained in parentheses indicate optional Phase | sampling.
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7.13.2 Decisions

The sampling decision structure for Hillside 137's suspected subsurface soil contamination and storm
drain is the same decision structure as that for the general mesa-top sampling plan in Section 7.3.2. Sep-
tic Tank 137 and the other outfalls have the same decision structure as in the general hillside sampling
plan (Section75.2).

7.13.3 Data Needs -

The suspected subsurface soil contamination and storm drains follow the general mesa-top sampling data
needs (Section 7.3.4). Septic Tank 137 and the outfalls follow the general hillside sampling data needs
(Section 7.5.4).

7.13.4 Domalin of Decision

The specific sampling domain for the septic tank area will depend on geomorphic mapping but will still
follow the general domain described in Section 7.5.5. A preliminary depiction of the hillside area is pre-
sented in Figure 7.11-1. The general mesa-top domain is discussed in Section 7.3.5 and applies to the
Hillside 137 mesa-top area.

7.13.5 Decision Logic

The sampling decision logic for the Hillside 137 mesa-top area is the same as that for the general mesa-
top sampling plan {Section 7.3.3). The decision logic for the hillside area is the same as that for the gen-
eral hillside sampling plan (Section 7.5.3).

7.13.6  Sampling Plan

The sampling plan for Hillside 137°s mesa-top area relies on the results of the RF| sampling described in
Section 7.4. Any Phase Il subsurface sampling done in this area will await the results of Phase | mesa-
top and hillside sampling below Septic Tank 137.

The general plan for the hillside follows guidelines set out in Section 7.6. The specific number and loca-
tions of samples will depend on geomorphic mapping that will occur before any sampling is done. Figure
7.11-1 depicts Phase | sample locations. The Hillside 137 and Cooling Tower 80 aggregates have com-
mon sampling areas that are depicted on the éame figure. This figure is based on the location of outfalls
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and a preliminary placement of drainages. Table 7.13-1 describes the number and relative placement ot
samples. The number of samples may change, but the number of grid rows and distance between each
sample will remain the same.

7.14 Surlace Disposal Site Southeast of Los Alamos Inn, SWMU Aggregate H

7.14.1 Problem Statement

The Surtace Disposal Site Southeast of Los Alamos Inn aggregate is detailed in Section 6.10 and Figure
6.10-1. The aggregate includes three storm drains (associated with R, S, and T Buildings}, a septic tank
from S-1 Building, two outfalls from other septic tanks, and an incinerator (believed to have bumed non-
hazardous, nonradioactive combustible waste) that was located west of S-1 Building. Debris was also
deposited in the canyon south of S-1 Building. It is likely that precipitation washed discharges from the
storm drains into the canyon. Septic Tank 269 and the storm drain near R Building had outfalls that dis-
charged at or near the canyon rim.

The 1976-1877 cleanup effort collected no samples in this area or at the outfall for Septic Tanks 142,
149, and 269. No information on potential contamination from hazardous chemicals is available; how-
ever, natural dissemination and/or biological degradation most likely have reduced any hazardous chemi-
cal occurrence from TA-1’s operational years. “

7.14.2 Declisions

The same sampling decision structure used for the general mesa-top sampling plan in Section 7.3.2 is |
used for this aggregate’s storm drain and area of suspected subsurface soil contamination. The general |
hillside sampling plan decisions (Section 7.5.2) apply to all outfalls. , .

7.14.3 Data Needs

The suspected subsurface soil contamination and storm drains data needs follow the general mesa-top
sampling data needs (Section 7.3.4), and those for the septic tanks and outtalls foliow the general hillside
sampling data needs (Section 7.5.4).
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TABLE 7.13-1
HILLSIDE 137 SAMPLING
Sub- Total Grid Row Row Distance Total Number of
Sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) (ft) Samples Samples Samples* Samples
()
Septic Tank 75 1 20 20 4 2*
137
and D-2
Drain
Line Qutfalls 75 2 20 20 4 2*
75 3 20 20 4 2"
75 4 20 20 4 2"
75 5 20 20 4 2"
75 6 20 20 4 2*
75 7 20 20 4 2*
D Building 75 1 20 20 4 2*
Drains and
Natural Run-
Off
Quttalls 75 2 20 20 4 2*
75 3 20 20 4 2"
75 4 20 20 4 2*
75 5 20 20 4 2"
75 6 20 20 4 2*
75 7 20 20 4 2*
Bench
Area**
Drainage
Area**
Bottom of
Drainage**

* Minimum number of full suite samples including one composite from each grid row.
** See Table 7.11-1, Cooling Tower 80 Sampling. The Cooling Tower 80 and Hillside 137 aggregates

have a common bench, lower drainage, and outfall to the canyon. Consequently, these entities share the
same sampling scenario.
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7.14.4 Domain of Decision

The specific domain for the septic tank outfall area will Bepend on geomorphic mapping; the general do-
main described in Section 7.5.5 will also be followed. A preliminary depiction of the hillside domain area
is presented in Figure 7.12-1. The Hillside 138 and Surface Disposal Site SE of Los Alamos Inn aggre-
gates share common areas of investigation, and their sampling locations are depicted together in Figure
7.12-1. The general mesa-top domain is discussed in Section 7.3.5 and applies for this mesa-top area.

7.145 Decision Logic

The decision logic used for this aggregate’s mesa-lop area is the same as that for the general mesa-top
sampling plan (Section 7.3.3). The same decision logic used for the general hiilside sampling plan (Sec-
tion 7.5.3) applies to this surface hillside disposal site area.

7.14.6 Sampling Plan

The sampling plah for the surface disposal site mesa-top area is as described in Section 7.4. Subsurface
sampling {Phase H) and mesa-top sampling will occur only if results of the Sigma area éampling and
Phase 1 hillside sampling for this aggregate warrant Phase |l sampling.

The general plan for this disposal site’s hillside area follows guidelines set out in Section 7.6. The specific
number and locations of samples will depend on geomorphic mapping that will occur before any sampling
is done. Figure 7.12-1 depicts sample locations for Phase | sampling. This figure is based on known
locations of outfalls and a preliminary placement of drainages. Table 7.14-1 describes the number and
relative placement of the samples. The number of samples may change, but the number of grid rows and
distance between each sample will remain the same.

7.15 The Can Dump Site, SWMU Aggregate |

7.15.1 Probiem Statement

The Can Dump Site SWMU aggregate, described in Section 6.11 and Figure 6.11-1, includes Septic Tank
275 and a surface solid waste disposal site on the hillside below the canyon rim. The canyon wall drops
gradually from the rim for approximately 150 ft; then it drops sharply until it levels out near the canyon
bottom.
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TABLE 7.14-1

SURFACE DISPOSAL SITE SOUTHEAST OF LOS ALAMOS INN SAMPLING

Sub - Total Grid Row Row Distance Total Number ot
sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) (ft) Samples Samples Samples* Samples
(ft :

Septic Tanks 400 1 ' 40 40 10 2
142 and 269

Storm Water

Run-oft 400 2 40 40 10 : 2
Qutfalls

and Debris

Area

Bench
Area""

Drainage
Area™

Bottom of '
Drainage** 1

;
* Minimum number of full suite samples. .

** See Table 7.12-1, Hiliside 138 Sampling. The Hillside 138 and Surface Disposal Site Southeast of Los
Alamos Inn aggregates appear to have a common bench, lower drainage, and outlet at the bottom of the
canyon. Expert geomorphic mapping most likely will confirm the commonality of these areas.

There is no evidence that radioactive chemical were used or stored the buildings associated with this
aggregate. Hazardous chemicals, such as paints and solvents, could have been associated with the
shop and maintenance buildings. The septic tank line originated at Warehouse 13 and discharged onto
the hillside. Debris (largely empty cans) was deposited in the canyon south of Warehouses 7 and 15.

Data from the 1875-1976 decontamination effort includes three mesa-top soil sampies measuring slightly

above the gross alpha detection limit of 25 pCi/g. Two of these samples were from the canyon rim south

of Warehouses 7 and 15 (above the Can Dump Site), and one was north of this area between Ware-

houses 7 and 21. A septic tank (believed to be Septic Tank 275) was found on the side of the canyon.

Apparently it had been pushed over the rim during post-1950s construction activities. No radioactive soil
contamination was found in or around the area when the septic tank was found (Ahlquist et al. 1977, - .
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0016). Septic Tank 275 is being nominated for NFA, and no Phase | sampling for this SWMU is included
in this sampling plan.

No hazardous chemicals sampling or analyses were done during the 1975-1976 decontamination effort.
No sampling or cleanup action was initiated at the Can Dump Site. There is no réason to believe that
significant amounts of contamination from organic compounds or hazardous metal disposal are present at
the Can Dump Site. An effort will be made to undertake a VCA at the Can Dump Site eérly in the RFI.
The VCA will invoive removal of the cans and disposal at an appropriate disposal area.

The general hillside problem statement specified in Section 7.5.1 applies to the Can Dump Site.

7.15.2 Declslons

The Can Dump Site uses the same sampling decision structure as that of the general hillside sampling
plan (Section 7.5.2).

7.15.3 Data Needs

Data needs for the Can Dump Site are the same as those for the general hillside sampling plan (Section
7.5.4). Because of the nature of the material disposed (paint and solvent cans) at this site, emphasis is
placed on looking for organic compounds and metals. Considering the condition of the cans, it is unlikely
that organic compounds have persisted in the 30 years since the cans were deposited.

7.154 Domain of Decision

The specific sampling domain for the Can Dump Site will depend on geomorphic mapping. A preliminary
estimate of the extent of the domain is presented in Figure 7.15-1. The cans are scattered over a wide
area that has no clearly defined drainage. Therefore, the entire disposal site will be sampled as # it were
at the top of a drainage. However, the exient of sampling will be limited if a VCA is conducted early in the
RFI.

7.15.5 Decislon Logic

The same sampling decision logic used in the general mesa-top sampling plan of Section 7.3.4 applies to
the mesa-top area of the Can Dump Site. The decision logic of the general hillside sampling plan (Sec-
tion 7.3.5) applies to the Can Dump Site hillside area.
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TABLE 7.1541
CAN DUMP SITE SAMPLING
Sub - Total Grid Row Row Distance Total Number of
sampling Length or Number Spacing Between Number of Full Suite
Area Width (ft) (tt) Samples Samples Samples* Samples
(tt)
Septic Tank
275
Can Dump 250 1 — 20 13 2
Site
100 2 15 ‘20 5 2
Bencht 100 Surface — 20 (10) )
1 ft Below — 20 (10) 2)
Surface
Soil-tuff — 20 (10 (2
Interface
6-in. into_ e 20 (10) (2)
Tuff (If
Necessary)
Drainaget 500 1 — 100 5 (1)
Bottom of 500 1 — 100 5 (1
Drainaget

* Minimum number of full suite samples including one composite for each grid row.

** No sampling is planned for Septic Tank 275. This tank served a warehouse and was in use between
1944 and 1946. Septic Tank 275 was believed to be found by Ahlquist. The tank and its surrounding soil
testad negative for radioactivity. This septic tank is being nominated for no further action.

T The Can Dump Site is located outside the main technical area, and its potential for contamination by
radioactivity, hazardous metals, or organic compounds is believed to be minimal. A voluntary corrective
action (VCA) by removal-and-disposal is planned early in the RFL. Sampling is planned around the
location of the cans and four full suite samples will be submitted from this area. If none of these samples
indicate that Subpart S action levels or radioactive soil guidelines to be established by the ER Program
Office were exceeded, samples will not be taken from the bench, drainage, and bottom outlet to the
canyon.

{) Sample numbers contained in parentheses indicate optional sampling.
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7.15.6  Sampling Plan

No Phase | sampling will occur on the mesa top above the Can Dump Site because no cans were depos-
ited there. Septic Tank 275 was located on the mesa top, but no sampling is scheduled for this SWMU
because it is nominated for NFA. The hillside sampling plan for the Can Dump Site follows the general
guidelines put forth in Section 7.6. The specific number and locations of samples will depend on geomor-
phic mapping that will occur before any samples are collected. Figure 7.15-1 depicts sample locations for
Phase | sampling. Table 7.15-1 describes the number and relative placement of sampling locations. The
number of samples may change slightly, but the relative placement will remain the same.

The sampling plan for the Can Dump Site will not extend to the canyon bottom if contaminants are not
found in the vicinity of the cans. If no contamination above Subpan S levels is detected in soil near the
cans, there is little probability that contamination is present farther down the hillside.

7.16 Ashley Pond, SWMU Aggregate J

7.16.1 Problem Statement

Ashley Pond, described in Section 6.12 and shown in Figure 6.12-1, is located slightly north of the center
of OU 1078. The addition of large amounts of fill have changed the topography around the pond from the
time when TA-1 was operationally active, limiting any health risk from potential contaminants to the area
adjacent to the pond. Two outfalls that formerly discharged into the pond may have contaminated the
water, pond sides, and pond bottom. There is no evidence that radioactive or hazardous constituents
were discharged from the outfalls. The pond is frequently recharged with fresh water. It has been com-
pletely drained, and the sludge has been removed several times since TA-1 was decommissioned.
Therefore, any residual contamination in the pond would be limited to sludge not removed in cleanings or
to contamination bound to the adobe mud at the botiom of the pond. Because the mud at the bottom is
semi-impermeable, any contaminants likely to occur at the pond bottom would be found on the surface of
the mud. Any residual contaminant in water and sludge would have been homogeneously distributed by
water action and pond draining and cleaning.

7.16.2 Decislons

if health-based risks (plus uncentainty) calculated from samples of pond water, sludge, and bottom mud
are above the maximum contaminant levels in proposed Subpart S or IWP guidelines for radionuclides in
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water, further sampling will be needed to characterize the extent of contamination and/or reduce uncer-
tainty. If additional sampling indicates risk plus uncertainty above action levels, a CMS will be needed.

7.16.3 Data Needs

Data from water and sludge are needed to characterize any radionuclides, semivolatile organic com-

pounds, and metals that may be present.

7.16.4 Domain of Declsion

Water and sludge samples will indicate presence of contaminants if the water, sludge, or pond bottom is a
source. If pond samples indicate unacceptable risk (or mean concentrations above action levels), further
pond characterization will be necessary. A

7.16.5 Decision Logic

Health risk will be cakculated based on average constituent concentrations. Uncertainty is defined as
twice the standard error. Because the entire pond is defined as one exposure unit, risk will be calculated
for pond water and sludge from the averaged risk for the pond.

7.16.6 Sampling Pian

The highest probability of finding any residual contaminants exists at the two areas where outfalls dis-
charged into the pond. Hf contaminants are found, samples from other portions of the pond will be used
for a measure of variability.

Five sample locations (the center and four corners of the pond) will be established approximately 20-50
yards offshore. Two of the samples will be collected near the locations of the former outfalls. At each
location, a water sample from 1-2 ft below the surface and a sludge sample will be collected.

Each water sample will be analyzed for gross alpha and beta activity. Any sample having a reading
above 15 pCi/l will undergo further analysis for total uranium and isotopic plutonium (if gross alpha is ex-
ceeded) or 137Cs (if gross beta is exceeded). Two of the five water samples will be randomly chosen for
semivolatile organics and metals analyses. If any sample constituent exceeds proposed Subpart S action
levels or maximum concentration limits, new samples will be taken in the area where the high contami-
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TABLE 7.16-1

ASHLEY POND SAMPLING
Type and Area Location ’ Total Number Number of
of Sample of Sample -of Samples Full Suite
tor Gross Alpha Samples*
and Beta
Water** 20~30 yards in from each 5 1
cormner (NW, NE, SW, SE)
of pond and approximate
middle of pond (near aerator)
Sludge*** Collected from same 5 1

location as water samples
from first solid or semisolid
material encountered at
bottom of pond

*Minimum number of full suite samples.

**Water samples will be screened for gross alpha and beta. Those that exceed 15 pCi/l will be submitted
for full suite analysis. '

***Sludge requires drying before measurement of gross alpha and beta.

nant level was found. Each new sample will be analyzed for all contaminants that exceed the proposed
Subpart S action limits.

A portion of each of the five sludge samples will be dried and measured for gross alpha and beta activity.
Any sludge sample above 20 pCi/g will be submitted for gamma spectrometry, radionuclide, semivolatile
organic compound, and metal analyses. If no siudge sampie is above the gross alpha or beta activity of
20 pCi/g, one randomly chosen sample will be submitted to EM-9 for radionuclide, metal, and semivolatile
organic compound analyses. Resampling and analysis of individual sludge samples will be based on
comparison with proposed Subpart S action levels and radionuclide concentrations guidelines in the IWP.
It data show a health-based risk for the pond, Phase 1l sampling will be necessary. Laboratory analyses
for any Phase |l samples will be guided by those contaminants having elevated concentréﬂons in Phase |
sampling. Table 7.16-1 summarizes the Ashley Pond sampling.
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7.17 The Industrial Waste Line, SWMU Aggregate K ’ 5
|
|
|

7.17.1 Problem Statement

The industrial waste line, described in Section 6.13 and depicted in Foldout Map B, served many of the
original TA-1 process buildings and was used for disposal of chemical and radioactive liquid waste. The
line has been entirely removed, and the excavation trenches have been decontaminated and backfilied
(Buckland 1973, 09-0008; Meyer 1971, 09-0014; Ahiquist et al. 1977, 0016). Decontamination efforts in a
trench continued until most soil samples showed radioactivity below the gross alpha detection limit of 25
pCi/g or until excavation depths became too deep for safe mechanical digging (Ahlquist et al. 1977,
0016).

it is assumed that organic compounds, metals in solution, and radionuclides flowed through these pipe-

lines. Of these three types of contaminants, organic compounds are the least likely to pose a health risk.

It has been 32 years since the pipeline was used and 26 yeérs since the pipeline was removed (Buckland ‘
1973, 09-0008). It is likely that past soil removals also removed all organic compounds. Physical pro-
cesses such as evaporation and vapor-phase transport, would additionally diminish organic compounds.
Ubiquitous aerobic bacteria would have degraded any remaining organic compounds (Appendix A). All

OU 1078 sampling assumes that it is extremely unlikely that volatile organic compounds resulting from '
TA-1 operations are étill present (even in subsurface soil). Thus, no analyses for volatile organic com-

pounds are being considered.

The question to be answered is whether past decontamination efforts adequately removed radionuclides,
metals, and semivolatile organics so that acceptable risk results from any residual contaminants in the
industrial waste line subsurface area do not result in unacceptable risk.

7.17.2 Decisions

Only portions of the excavated trench that are accessible (not covered by streets, buildings, parking lots)
will be investigated in the Phase |l sampling. If contaminant concentrations above action levels still exist
in the trench, the area will be remediated immediately. If broad areas above acceptable risk are found, a
decision analysis process will identify what additional sampling and further investigation should be done
on portions of the industrial waste line (accessible and inaccessible) not examined in'Phase Il. If no area
examined in the Phase Il sampling has unacceptable risk, a decision analysis approach will determine if

the remaining inaccessible trench areas pose unacceptable risk. '
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7.17.3 Data Needs

Precise data which are needed to locate the trenches include photographic information, land surveying,
and site visits. Samples from industrial waste line trenches will be taken to determine presence of radio-
nuclides, semivolatile organics, and metals.

7.17.4 Domain of Decislon

Initially, two portions of the industrial waste line trench (now filled and accessible) will be investigated.

The first portion is in the undisturbed area behind the Shell Service Station (at Oppenheimer and Trinity),
where Ahlquist conducted substantial decontamination of the industrial waste line trench in 1976. At this
location, excavation will focus on two subareas. The first subarea is the keyway trench (Ahlquist et al.
1977, 0018), which was dug to investigate lateral connections between H building and the industrial waste
line. The keyway trench subarea is indicated by Hot Spot 6 in Figure 7.4-3. The second subareais a
trench that runs from H and Theta Buildings to Oppenheimer Drive. The second portion of the industrial
waste line trench to be sampled is near the area where the industrial waste line crossed Rose Street and
Canyon Road before its entry into TA-45. (Figure 7.17-1).

7.17.5 Declision Logic

Individual samples with contaminant concentrations above action levels (IWP guidelines) or above

20 pCi/g gross alpha or beta will trigger further excavation and soil removal followed by more sampling.
Excavation and sampling will continue until no individual samples with gross alpha or beta activity greater
than 20 pCi/g are found. At the end of the excavation process, full suite analyses will be conducted on
approximately 10% of all trench samples taken from the trench side and floor.

Baseline risk will be calculated using all surface samples collected after excavation. Associated dose will
be calkulated (for health and safety purposes) during excavation using RESRAD. Using spatial prediction
techniques, dose also will be averaged over the total surface area of the trench. [f dose plus twice the
standard error results in unacceptable dose for either of the two sampling areas discussed above, unac-
ceptable dose may be assumed elsewhere in the unexcavated trenches. If the risk level is acceptabile, it
will be assumed that no unacceptable risk exists along the other portions of the industrial waste line
trench. These decisions will await a formal decision-making process.

The industrial waste line trench is nearly 3200 #f in length. Approximately 100 ft will be excavated and
sampled at Canyon Road and Rose Street, and approximately 200300 ft will be excavated and sampled
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behind the Shell Service Station. About 10% of the total length of the industrial waste line trench will be
investigated.

7.17.6 Sampling Plan

When exposing the industrial waste line trench, care must be taken to minimize exposure to site workers.
Continual monitoring of excavated soil will be conducted with hand-held instruments (Annex lll) and with
field laboratory gross alpha and gamma measurements of soil samples. Soil with unacceptable contami-
nation, based on proposed Subpart S action levels and radioactivity guidelines in the IWP, will be
drummed (or otherwise packaged) and stored until the proper disposal method can be determined. Once
gross élpha and beta screening methods have determined that the trench fill and excavated surtaces
have no soil contamination above 20 pCi/g gross alpha and beta activity, trench contaminant levels will be
determined by laboratory analyses of soil samples from the trench surface.

All trench investigations will be conducted in the following manner. Photographs, radioactivity survey
measurements, land surveys, and preliminary digging will be used to locate the former industrial waste
line trench. Once located, the trench will be excavated along specified lengths (100 ft between Canyon
Road and Rose Street and 200-300 ft behind the Shell Station at Opperheimer and Trinity). Samples
collected every 10 ft along the length of the trench will be measured for gross alpha and beta activity and
metals (x-ray fluorescence). Because sample soil will be removed from the trench by backhoe, these
screening samples will be composite samples taken across the width of the trench. If a sample exhibits
gross alpha or beta activity above 20 pCi/g or metals above proposed Subpart S action levels, laboratory
analyses for radionuclides, metals, and semivolatile organics will be conducted on two random samples
collected from the Shell Service Station trench fill and on random samples collected from the Canyon
Road/Rose Street Trench fill. The sections of trench behind the Shell Service Station and between Can-
yon Road and Rose Street will be totally excavated. Any sample having gross alpha or beta activity
above 20 pCi/g or metals above proposed Subpart S action levels (LANL 1991, 0553), will trigger lateral
excavation to determine the extent of the contamination. Excavation in these specified areas will continue
until screening measurements on soil samples taken from each trench wall or floor are below 20 pCi/g
and/or metal action levels. Five random samples scraped from the walls and floor of the trench will be
sent for a full suite analysis.

Dose estimates will depend on both gross alpha and beta screening results and laboratory analyses.
Priority A, or quick-turnaround, laboratory analyses will be requested. If risk calculations indicate accept-
able risk (WP guidelines), the trench will be determined to pose no risk and will be backfilled. If accept-
able risk is found in both trench areas, all remaining portions of the industrial waste line trench will be
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judged to pose no public health risk. If unacceptable risk is found in either area, a decision analysis will
be conducted to determine which (if any) inaccessible areas of the remaining sections of the trench
should be investigated.

7.18 Opportunity-Available Action SWMUs

Five SWMU aggregates in the OU 1078 mesa-top area will be treated as oppohunity-available action
SWMU aggregates.

» Eastemn Sanitary Waste System
« Northemn Sanitary Waste System

» Western Sanitary Waste System

Subsurface contamination associated with U and W Buildings

+ Soil contamination under Trinity Drive

7.18.1 Problem Statement

Only SWMUs with no apparent risk to the public (SWMUs located in the subsurface) will be investigated
as opportunity-available action SWMUs. SWMUs considered under this scenario are those that

 reside in the subsurface;
« are covered, in part, by impermeable material such as paved roads, sidewalks, or
buikdings; and

+ have undergone no past investigation.

Under the opportunity-available action approach, these SWMU aggregates will be investigated when a
county or private soil disturbance construction project yields an opportunity to investigate these SWMU
aggregates.

The sanitary waste lines and subsurface soil contamination areas broposed for opportunity-available ac-
tions pose no present-day risk to residents because all of these SWMUs are located in the subsurface,
are covered by several feet of soil, and/or are covered by manmade structures. These types of cover
block any pathway (save for plant uptake) for potential contaminants to migrate to the surface, where they
might be ingested or come into direct contact with human skin. Figure 4.5-2 depicts the protection an
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earthen cover affords against radioactivity. If organic chemicals had been discharged into soil from leaks
or spills, bacterial action and physical processes would have greatly diminished organic chemical concen-
trations in the 30 years since spills may have occurred. No transport mechanism (except plant uptake)
exists for metal contaminant migration to the surface, where it could be a risk to human health. Contami-
nants having short half-lives, such as 2'°Po (heavily used at TA-1 during World War |1), would have de-
cayed by today. Any tritium (half-life of 12 years) that may have been discharged would have decayed by
more than 88% since the mid-1950s when the SWMUs 1-001s and 1-001t sanitary drain lines ceased
operation. Any radionuclides with long hali-lives (such as 23%Pu and 235J) that may have been dis-
charged into these sanitary drain lines would not have decayed in this time. However, these isotopes
were so precious and scarce during the early years of the Laboratory that great care would have been
taken to limit any discharge.

The Laboratory and the DOE have a draft agreement with Los Alamos County (Los Alamos County 1991,
09-0048) stating that every construction project in Los Alamos County must undergo review (by way of an
excavation permit) to asceriain whether prospective private or county construction activities will intersect
a SWMU. A committee of Laboratory, ER, DOE, and county personnel regularly meets to review upcom-
ing construction projects. A draft procedure has been adopted stating that the OU project leader should
be contacted to verify whether a proposed construction intersects a SWMU ithhe QOU. ifa SWMU is to be
intersected during construction, the opportunity-available action (similar to the ER interim-action recon-
naissance sampling SOP) is initiated. This action mandates that, before any construction activities can
proceed, ER personnel (located in EM-8) must develop a sampling plan for the immediate vicinity of the
proposed construction. '

The purpose of the sampling is twofold. It provides enough real-time data to ensure the safety of on-site
construction workers and determines the presence or absence of contaminants in the area where the
SWMU and construction aclivity intersect.

In a situation involving potential human exposure, problems may arise. ' The impetus to those parties re-
sponsible for the construction is to finish the project in a timely, cost-efficient way. The goal of the OU
project leader is to ensure that the SWMU affords no health risk to construction workers, nearby resi-
dents, or the public at large. Decisions allowing a cost-effective and timely resolution of potential im-
passes between commercial (or county) interests and the Laboratory ER Program must be reached. This
may require the interaction of DOE, the Laboratory ER Program Office, EM-8, and Laboratory manage-
ment personnel with parties conducting the construction project. Decision analysis protocols are being
developed by the ER Program Office and will be incorporated into the IWP.
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7.18.2 Declsions

Proposed construction areas will be considered safe if no soil contaminant concentration above proposed
Subpart S action levels or IWP radioactivity guidelines can be exposed by a construction activity. if con-
taminated soil is found in a small area, it will be removed and the area will be investigated further. Con-
struction will continue after the investigation. I significant contamination is found and cannot be readily
removed because of large volume, decision analysis comes into play and a CMS will need to be con-
ducted (with parties specified in Section 7.18.1).

7.18.3 Data Needs

Data needs include concentrations of any potential contaminants, inciuding radionuclides, metals, or
semivolatile organic compounds from samples collected from the excavated surfaces.

7.18.4 Domalin of Declsion

Decisions will be specific to the subsurface disturbance being investigated. The investigation trench or
area of construction activity is the domain for which the decision is applied.

7.18.5 Declslon Logic

Contaminant concentrations will be compared with action levels to determine if contamination that poses
a health risk exists. If large areas will be exposed through construction, exposure units will be used in risk
assessment, as discussed in Section 7.2.4.

7.18.6 Sampli