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Executive Summary

EXECUTIVE SUMMARY

Purpose

The primary purposes of this Resource Conservation and Recovery Act
(RCRA) facility investigation (RFI) work plan are to provide rationales for
determining the nature and extent of past releases of hazardous waste or
hazardous constituents (if any) from solid waste management units (SWMUs)
in Operable Unit (OU) 1114, and to determine the need for corrective
measures studies (CMSs). Secondly, this document satisfies part of the
regulatory requirements contained in Los Alamos National Laboratory's
(the Laboratory’s) permit to operate under RCRA. OU 1114 includes
Technical Areas (TAs) 3, 30, 59, 60, 61, and 64. These TAs are located in
the northeastern section of the Laboratory’s holdings. Within these TAs are
313 potential release sites (PRSs), which are located on lands owned by the

Department of Energy (DOE).

Module VIII of the permit, known as the HSWA (Hazardous and Solid Waste
Amendments) Module (the portion of the permit that responds to the
requirements of HSWA) was issued by the Environmental Protection Agency
(EPA) to address potential corrective action requirements for SWMUs at the
Laboratory. These permit requirements are addressed by the DOE's

Environmental Restoration (ER) Program at the Laboratory.

This document describes the field sampling plans that will be followed to
implement the RFl at OU 1114. This document, together with nine work
plans to be submitted to the EPA in 1993, and nine work plans previously
submitted, meets the requirement in the HSWA Module to address a
cumulative percentage of the Laboratory’'s PRSs in RFl work plans by
August 27, 1993.

Installation Work Plan

The HSWA Module requires the Laboratory to prepare an installation work
plan (IWP) to describe the Laboratory-wide system for accomplishing the
RFI, CMSs, and corrective measures. This requirement was satisfied by the
IWP submitted to the EPA in November 1990. That document is updated
annually, and the most recent revision was submitted to the EPA in November

1992. The IWP identifies the Laboratory’s PRSs, describes their aggregation
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into 24 OUs, and presents the Laboratory’'s overall management plan and
technical approach for meeting the requirements of the HSWA Module.
When information relevant to this work plan has already been provided in

the IWP, the reader is referred to the appropriate version of that document.

Both the IWP and this work plan address radioactive materials and other
hazardous substances not subject to RCRA. Sites that potentially contain
only non-RCRA materials are called areas of concern (AOCs). The term
SWMU is used when specifically referring to a numbered unit identified in
the 1990 SWMU Report. The term PRS is the generic name for both SWMUs
and AOCs. It is understood that the language in this work plan pertaining to
subjects outside the scope of RCRA is not enforceable under the Laboratory’s

operating permit.

Background

The PRSs within Operable Unit 1114 fall into three general categories, as

follows:

+ surface contamination areas where contaminants were
released at or onto the land surface, such as surface

spills and surface solid waste disposal areas;

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

systems; and,

* subsurface contamination areas such as landfills where
solid wastes were placed or buried as a result of either
programmatic experiments, disposal of waste from
experiments, or active Los Alamos County and

Laboratory regulated waste.

Primary contaminants in OU 1114 consist of solvents, metals, polychlorinated
biphenyls (PCBs), inorganics, pesticides, mercury, and radionuclides. Other
minor contaminants associated with OU 1114 include beryllium, lead, diesel

and gasoline fuels, and acids.

One SWMU, 3-010(a), a mercury spill in TA-3-30, is being remediated under

a voluntary corrective action (VCA) effortin accordance with a sampling and
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analysis plan and remediation plan approved by both the EPA and the New
Mexico Environment Department (NMED). This VCA should be completed

during the summer of 1993.

Technical Approach

For the purposes of designing and/or implementing the sampling and
analysis plans described in this work plan, most PRSs are grouped into
aggregates, although selected PRSs are investigated individually as
necessary. This work plan presents the description and operating history of
each PRS or aggregate, together with an evaluation of the existing data, if
any, in order to develop a preliminary conceptual exposure model for the
site. For some sites, no further action (NFA) can be proposed on the basis
of this review; these sites are discussed in Chapter 6. For other, currently
active sites, this review is sufficient to determine that investigation and
remediation (if required) may be deferred until the site is decommissioned.
These and the remaining sites, for which RFI fieldwork and/or voluntary

corrective actions are proposed, are discussed in Chapter 5.

The technical approach to field sampling followed in this work plan is
designed to refine the conceptual exposure models for the PRSs or
aggregates to a level of detail sufficient for baseline risk assessment and
the evaluation of remedial alternatives (including voluntary corrective
actions). The approach for assessing ecological risk is currently under
development; therefore, ecological risk will be addressed as part of a later
phase of this investigation. Subsection 4.4 presents the status of ecological
assessments. A phased approach to the RFI is used to ensure that any
environmental impacts associated with past and present activities are
investigated in a manner that is cost-effective and complies with the HSWA
Module. This phased approach permits intermediate data evaluation, with

opportunities for additional sampling, if required.

For PRSs for which there are no existing data and little or no historical
evidence that a release has occurred, the Phase | sampling strategy for
OU 1114 will focus on determining the presence or absence of hazardous
and radioactive contaminants. If contaminants are detected at concentrations
above conservative screening action levels, a baseline risk assessment

may be required, or a voluntary corrective action may be proposed.
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If conducted, the baseline risk assessment will determine the need for
further corrective action. If the data collected during Phase | are insufficient
to support a baseline risk assessment, additional RFl Phase || sampling will
be undertaken to characterize the nature and extent of the release in more
detail.

For some PRSs in OU 1114, there are existing data and/or strong historical
evidence to support the hypothesis that a release has occurred. In these
cases, the existing information has been evaluated to determine whether it
is sufficient to support a baseline risk assessment and/or the evaluation of
remedial alternatives. If not, Phase | for these sites will collect data as

required to refine the site conceptual exposure model.

Data quality objectives to support the required decisions are developed for
RFI Phase | sampling and analysis plans described in this work plan to
ensure that the right type, amount, and quality of data are collected.
Fieldwork for many sites includes field surveys and field screening of
samples on which the selection of samples for laboratory analysis will be
based. Laboratory analyses will be performed in mobile and fixed analytical

laboratories.

The body of the text in this work plan is followed by five annexes, which
consist of project plans corresponding to the program plans in the IWP:
project management, quality assurance, health and safety, records

management, and community relations.

Schedule, Costs, and Reports

The RFI fieldwork described in this document requires seven years to
complete. A single phase of fieldwork is expected to be sufficient to
complete the RFI for most PRSs; however, a second phase will occur if
warranted by the results of the first phase, in which case the fieldwork will

take longer than the estimated seven years to complete.

Cost estimates for baseline activities for OU 1114 are provided in Table ES-1.
The estimated cost for implementing the RFl and reporting is $33.8 million.
A CMS is not necessary for OU 1114; therefore, no cost estimates are

required.
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TABLE ES-1

ESTIMATED COSTS OF BASELINE ACTIVITIES AT OU 1114

TASK BUDGET | SCHEDULED | SCHEDULED
‘ ($K) START FINISH
RFI work plan 3600 | 010ct92 | 20 Dec 96
RFI 18828 | 01 Oct 93 25 Jul 00
RFI report 8871 | 07Jan98 | 30 Nov 01
Activity data sheet (ADS) management 1549 | 010ct92 | 30 Nov O1
Voluntary corrective action 770 | 01 Mar93 | 28 Sep 01
ADS management remediation 434 020Oct 00 | 28 Sep 12
Voluntary comective action remediation | 18812 | 01 Mar01 | 28 Sep 12
Estimate to completion 52 864
Escalation 28 330
Prior years 967
Total at completion 82 161

The total estimated cost for the corrective action process at OU 1114 is

approximately $20.0 million. Costs estimated above are unescalated.

The HSWA Module specifies the submittal of monthly reports and quarterly

technical progress reports. In addition, RF| phase reports will be submitted

at the completion of a significant humber of sampling plans to make

reporting less frequent. The RFI phase reports will serve as

* a partial summary of the results of initial site

characterization activities,

» vehicles for proposing modifications to the sampling

plans suggested by the initial findings,

* work plans that describe the next phase of sampling

when such sampling is required,

» vehicles for recommending voluntary corrective action

or no further action as mechanisms for delisting PRSs

shown by the RFI| to have acceptable health-based risk

levels, and,

¢ summary reports of the sampling plans.
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At the conclusion of the RFI1, a final RFI report will be submitted to the EPA.

Public Involvement

Module VIII and RCRA regulations mandate public involvement in the
corrective action process. In addition, the Laboratory is providing a variety
of opportunities for public involvement, including meetings held as needed
to disseminate information, to discuss significant milestones, and to solicit
informal public review of the draft work plan. The Laboratory also distributes
meeting notices and updates the ER Program mailing list; prepares fact
sheets (Annex V, Attachment 1) summarizing completed and future activities;
and provides public access to plans, reports, and other ER Program
documents. These materials are available for public review between 9:00
a.m. and 4:00 p.m. on Laboratory business days at the ER Program’s public
reading room at 1450 Central Avenue in Los Alamos and at the main

branches of the public libraries in Espafola, Los Alamos, and Santa Fe.
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Abbreviations and Acronyms

LIST OF ACRONYMS AND ABBREVIATIONS

ACGIH
ADS
AEA
AEC
ALARA
ANSI
AOC
AP

AR
cDC
CEARP
CERCLA
CFR
CGl
CMS
cocC
cpm
CRz
D&D
DA

dB
DOE
DOE/AL
DOE/HQ
DQO
EM
EPA
ER
ERIA
ERPG
ES&H
FID
FIMAD
FWS
FY

GC
GET
HAZWOP
HAZWOPER
H&S
HSWA
IDLH
IWP

kV
LAAO
LANL
LASL
LLD
LLW
LP
MDA
NEPA

American Conference of Governmental Industrial Hygienists
Activity data sheet

Atomic Energy Act

US Atomic Energy Commission

As low as reasonably achievable

American National Standards Institute

Area of concern

Administrative procedure

Administrative requirement

Centers for Disease Control

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

Combustible gas indicator

Corrective measures study

Contaminant of concern

Counts per minute

Contamination reduction zone

Decontamination and decommissioning

Deferred action

Decibel

US Department of Energy

US Department of Energy/Albuquerque Operations Office
US Department of Energy/Headquarters

Data quality objective

Environmental Management (Division)

US Environmental Protection Agency

Environmental Restoration (Program)

Environmental Restoration Interim Action

Emergency Response Planning Guideline

Environment, Safety, and Health

Flame ionization detector

Facility for Information Management, Analysis, and Display
US Fish and Wildlife Service

Fiscal year

Gas chromatography

General employee training

Hazardous Waste Operations Program

Hazardous Waste Operations and Emergency Response
Health and safety, Health and Safety (Division)

Hazardous and Solid Waste Amendments

Immediately dangerous to life and health

Installation work plan

Kilovolt

Los Alamos Area Office (a branch of the Department of Energy)
Los Alamos National Laboratory

Los Alamos Scientific Laboratory (the Laboratory before January 1, 1981)
Lower limit of detection

Low-level waste

Laboratory procedure

Material disposal area

National Environmental Policy Act
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NIOSH National Institute of Occupational Safety and Health
NDA Non-detectable activity

NFA No further action .
NMED New Mexico Environment Department (prior to April 1991, the NMEID)
NPDES National Pollutant Discharge Elimination System
NTS Nevada Test Site

OEL Occupational exposure limit

OSHA Occupational Safety and Health Administration
ou Operable unit

OUPL Operable unit project leader

PAH Polycyclic aromatic hydrocarbon

PC Protective clothing

PCB Polychlorinated biphenyl

PCOC Potential contaminant of concern

PEL Permissible exposure limit

PID Photoionization detector

ppb Parts per billion

PPE Personal protective equipment

ppm parts per million

PRS Potential release site

PVC Polyvinyl chloride

QA Quality assurance

QAPjP Quality assurance project plan

QcC Quality control

QPP Quality program plan

RCRA Resource Conservation and Recovery Act
RESRAD Residual radioactive material

RFA RCRA facility assessment

RFI RCRA facility investigation

SAA Satellite accumulation area

SAL Screening action level

SARA Superfund Amendments and Reauthorization Act
SCF Sample coordination facility

SEN Secretary of Energy notice

SM South Mesa

SOP Standard operating procedure

SPCC Spill Prevention Control and Countermeasure Plan
SvocC Semivolatile organic compound

SWMU Solid waste management unit

TA Technical area

TAL Target analyte list

TCL Target compound list

TCLP Toxicity characteristic leaching procedure

TLV Threshold limit value

TPH Total petroleum hydrocarbons

TSCA Toxic Substances Control Act

TSD Treatment, storage, disposal

USGS US Geological Survey

UST Underground storage tank

VCA Voluntary corrective action

vOC Volatile organic compound

WWTP Waste water treatment plant

XRF X-ray fluorescence .
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Aliquot A subsample removed from a sample (grab or composite) for
analysis. (Campbell)

Alluvial fan A fan-shaped accumulation of sediment deposited by a
stream. (1122)

Alluvium Clay, silt, sand, gravel, or other rock materials transported by
flowing water and deposited in fairly recent geologic time as sorted or
semisorted sediments in riverbeds, estuaries, flood plains, lakes, shores,
and fans at the base of mountain slopes. (CDR)

Alphé radiation lonizing radiation composed of alpha particles emitted in
the radioactive decay of certain nuclides. It is the least penetrating of the
three common types of radiation—alpha, beta, gamma. (CDR; DOE 1991)

Analyte That which is being sought via analysis.

Andesite A gray, fine-grained, volcanic rock, chiefly plagioclase and
pyroxene. (1122)

Aquifer An underground rock formation composed of materials such as
sand, soil, or gravel that can store and supply groundwater to wells and
springs. Most aquifers used in the United States are within a thousand feet
of the earth’s surface. (DOE 1991)

Background levels The distribution of concentrations of naturally occurring
or widely distributed constituents in environmental media. (Campbell)

Bandelier Tuff A rhyolitic (fine-grained equivalent of granite) tephra
(volcanic ejecta including dust, ash, pumice, and bombs) that was erupted
during formation of the Valles and Toledo Calderas in the Jemez volcanic
field. It is divided into lower (Otowi, formed 1.5 million years ago) and upper
(Tshirege, formed 1.1 million years ago) members, each associated with
caldera collapse. (Dictionary of Geological Terms)

Basalt A hard, dark volcanic rock. (Dictionary of Geological Terms)

Baseline risk assessment A risk assessment that uses an appropriate,
site-specific exposure scenario but assumes no mitigating or corrective
measures beyond those already in place. (Campbell)

Bedrock Solid rock that underlies all soil, sand, clay, gravel, and loose
material on the earth’s surface. (CDR)

Bentonite A clay containing the mineral montmorillonite and variable
amounts of magnesium and iron, that formed over time by the alteration of
volcanic ash. Bentonite can adsorb large quantities of water and expand to
several times its normal volume. (CDR)

Beta radiation Radiation emitted from a nucleus during fission. Beta
radiation can be stopped by an inch of wood or a thin sheet of aluminum.
(DOE 1991)
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Bias A systematic discrepancy between the actual and correct results of
a sampling and analysis procedure. Bias may result from imperfect
procedures for sampling (e.g., use of judgment samples), for measurement
(e.g., errors in instrument calibration), or both. (Campbell)

Cerros del Rio volcanic field Basalts and basaltic andesites that lie
below the Otowi Member of the Bandelier Tuff. (Dictionary of Geological
Terms)

Characterization Description or definition of the qualities or peculiarities
of a thing. (1122)

Cleanup Actions undertaken during a removal or remedial response to
physically remove or treat a hazardous substance that poses a threat or
potential threat to human health and welfare and the environment and/or
real or personal property. (DOE 1991)

Closure The actions that must be performed at a hazardous waste facility
if it will no longer receive waste for treatment or disposal, as prescribed by
regulations implementing the Resource Conservation and Recovery Act.
The actions include, among many others, the placement of a final cover on
buried waste, the establishment of a long-term groundwater monitoring
program, and the filing of a notice in State property records that a hazardous
waste facility has been closed at the location. The monitoring and property
record notice are also termed post-closure actions. (Environmental Science
1991)

Colloid A substance made up of tiny, insoluble, nondiffusible particles
that remain suspended in a medium or different matter. (Webster’s 1973)

Colluvium Rock debris at the base of a cliff or slope, accumulated
principally by gravity. (1122)

Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) A federal law passed in 1980 and modified in 1986 by the
Superfund Amendments and Reauthorization Act (SARA) of 1986. The acts
created a special tax that goes into a trust fund, commonly known as
Superfund, to investigate and clean up abandoned or uncontrolled hazardous
waste sites.

Conceptual exposure model A conceptual model whose objects are
qualitative or quantitative descriptions of sources of contamination,
environmental transport pathways for contamination, or biota that may be
impacted by contamination (called receptors), and whose relationships
describe the release of contamination from sources, the movement of
contamination along pathways to exposure points, and/or the uptake of
contaminants by receptors. (Campbell)

Conglomerate Rock consisting of pebbles and gravel embedded in a
loosely cementing material. (1122)

Constituent Any compound or element present in environmental media,
including both naturally occurring and man-made elements. (Campbell)
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Contaminant, contaminant of concern (COC) Any constituent present
in environmental media or on structural debris at a concentration above its
screening action level. (Campbell)

Corrective measures study (CMS) The portion of a Resource
Conservation and Recovery Act corrective action that is generally equivalent
to a feasibility study taken under Superfund. (DOE 1991)

Data quality objectives (DQOs) Qualitative and quantitative statements
that are developed before sampling begins to allow EPA to identify the
quality of data that must be collected during Superfund actions. (DOE 1991)

Decision model A conceptual model whose objects are qualitative or
quantitative descriptions of options (decision alternatives), knowledge (and
uncertainties), and objectives (or values) with respect to a given problem.
(Campbell)

Decommissioning The permanent removal from service of surface facilities
and components necessary for preclosure activities only, after facility
closure, in accordance with regulatory requirements and environmental
policies. (CDR)

Decontamination The removal of unwanted material (especially
radioactive material) from the surface of or from within another material.
(CDR)

Deferred action (DA) Postponement of selection and of implementation
of corrective measures until a future date, usually following decommissioning
of an active site. (Campbell)

Detection level The minimum concentration of a substance that can be
measured with a 99% confidence that the analytical concentration is greater
than zero. (DOE 1991)

Detection limit The smallest amount of a particular chemical that can be
detected by a specific analytical instrument or method. (Environmental
Science 1991)

Dose The quantity of radiation absorbed, per unit of mass, by the body or
by any portion of the body. (CDR)

Eolian Pertaining to the wind, especially said of sediment deposition by
the wind, of structures such as wind-formed ripple marks, or of erosion
accomplished by the wind. (CDR)

Ephemeral stream A stream or portion of a stream which flows only in
direct response to precipitation. It receives little or no water from springs
and no long-continued supply from melting snow or other sources. Its
channel is at all times above the water table. (Dictionary of Geological
Terms)

Evapotranspiration Discharge of water from the earth’s surface to the
atmosphere by evaporation from lakes, streams, and soil surfaces, and by
transpiration from plants. (1122)
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Field duplicate A second specimen collected as near as possible to one
already included in the sample. In channel sediment sampling, field duplicates
come from the same sediment catchment as another specimen. (1122)

Gammaradiation A form of electromagnetic, high-energy radiation emitted
from a nucleus. Gamma rays are essentially the same as x-rays and require
heavy shieldings, such as concrete or steel, to be stopped. (Environmental
Science 1991)

Gas chromatograph The analytical instrument used to perform qualitative
and quantitative evaluations of sample mixtures of volatile substances.
(Environmental Science 1991)

Geothermal Describing hot water, steam, or energy that is produced by
the transfer of heat from the interior of the earth to geological deposits close
to the surface. (Environmental Science 1991)

Groundwater Water in a saturated zone or stratum beneath the surface of
land or water. [CERCLA 101(12)]

High-efficiency air particulate (HEPA) filter An air filter capable of
removing from an air stream at least 99.97% of particulate material as small
as 0.3 micron in diameter. (CDR)

Immunoassay An analysis that can combine the specific binding
characteristics of an antibody molecule with a readout system that can
detect and quantify compounds.

Leaching The dissolution of soluble constituents of a solid material by the
natural action of percolating water or chemicals. (CDR)

Low-level waste (LLW) Radioactive waste material with a radiation
intensity of less than 10 nanocuries per gram. (Environmental Science
1991)

Mass wasting A general term for a variety of processes by which large
masses of earth material are moved by gravity either slowly or quickly from
one place to another.

Matrix Relatively fine material in which coarser fragments or crystals are
embedded; also called “ground mass.” (CDR)

Migration pathway Route (e.g., a stream or river) for potential movement
of contaminants to environmental receptors (plants, animals, humans).
(1122)

Mitigation (1) Avoiding animpact altogether by not taking a certain action
or parts of an action. (2) Minimizing impacts by limiting the degree or
magnitude of the action and its implementation. (3) Rectifying the impact by
repairing, rehabilitating, or restoring the affected environment. (4) Reducing
or eliminating the impact over time by preservation and maintenance
operations during the life of the action. (5) Compensating for the impact by
replacing or providing substitute resources or environments. (CDR)

Outfall The location where waste water is released from a point source
into a receiving body of water. (Environmental Science 1991)
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Perched water Zones of saturated rock above an impermeable bed,
underlain by unsaturated rocks of sufficient permeability to allow movement
of groundwater.

Phase | Under RCRA, the first phase of the assumption of responsibility
by a state for administering the RCRA hazardous waste (Subtitle C) program.
Phase | state authorization refers to regulations identifying hazardous
wastes and the standards for generators, transporters, and treatment,
storage, or disposal facilities with interim status. (Environmental Science
1991)

Phasell Under RCRA,the second phase of the assumption of responsibility
by a state for the hazardous waste (Subtitle C) program, which covers the
detailed, technical requirements for issuing final permits to treatment,
storage, or disposal facilities for hazardous wastes. (Environmental Science
1991)

Photoionization detector (PID) An analytical instrument that determines
the amount of a specific organic material present in a gas stream by
exposing the gas to ultraviolet energy that will be absorbed by that material.
(Environmental Science 1991)

Population A set of entities or a continuum in a physical, biological or
social system, e.g., the residents of Los Alamos County, or the water in an
alluvial aquifer, or the plants in Pajarito Canyon. (Campbell)

Quality assurance (QA) Allthe planned and systematic actions necessary
to provide adequate confidence that a structure, system, or component is
constructed to plans and specifications and will perform satisfactorily.
(CDR)

Quality assurance/quality control (QA/QC) A system of procedures,
checks, audits, and corrective actions used to ensure that fieldwork and
laboratory analysis during the investigation and cleanup of Superfund sites
meet established standards. (DOE 1991)

Radionuclide An unstable form of an element that undergoes radioactive
decay, emitting energy in the form of gamma rays or mass in the form of
alpha particles or beta particles.

Receptor A person, plant, animal, or geographical location that is exposed
to a chemical or physical agent released to the environment by human
activities. (1122)

Recharge The process by which water is added to the zone of saturation,
either directly into a geologic formation or indirectly by way of another
formation or through unconsolidated sediments. (CDR)

Representativeness Similarity between the measurements produced by
a specified sampling and analysis procedure and the true target population
parameters. (Campbell)

Resource Conservation and Recovery Act (RCRA) A federal law that
established a structure to track and regulate hazardous wastes from the
time of generation to disposal. The law also regulates the disposal of solid
waste that may not be considered hazardous. (DOE 1991)
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Risk assessment An assessment of the potential human health or
environmental risk associated with contamination of environmental media.
Risk assessment includes hazard identification, exposure assessment, and
dose response analysis. (Campbell)

Screening action level (SAL) Media-specific concentration level for a
constituent derived using conservative criteria. (Campbell)

Screening assessment Evaluation of information about a PRS to determine
whether hazardous or radioactive constituents are present above the levels
of concern defined by media-specific screening action levels or regulatory
standards. (Campbell)

Scrubber A device designed to remove pollutant particles or gases from
exhaust streams produced by combustion or industrial processes.
(Environmental Science 1991)

Stratigraphy The study of rock strata to include age relationships. (1122)

Superfund Amendments and Reauthorization Act (SARA) of 1986 The
1986 amendments to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) that included provisions that
increased the size of the Hazardous Substances Superfund, required new
cleanup standards, and-started the Superfund Innovative Technology
Evaluation (SITE) program. (40 CFR 300.5)

Topography The physical features of a place or region. (1122)

Toxicity characteristic leaching procedure (TCLP) Atestthat measures
the mobility of organic and inorganic chemical contaminants in wastes. The
test, designed by the United States Environmental Protection Agency,
produces an estimate of the potential for leachate formation by a waste if it
is placed in the ground. (Environmental Science 1991)

Tuff Acompacted pyroclastic deposit of volcanic ash and dust that contains
rock and mineral fragments incorporated during eruption or transport.

Unsaturated zone The zone between the land surface and the regional
water table. (DOE 1991)

Vadose zone The zone above the water table where water is present but
does not saturate the host medium. (Dictionary of Geological Terms
1974)

Volatile organic compound (VOC) An organic (carbon-containing)
compound that evaporates (volatilizes) readily at room temperature. (DOE
1991)

Voluntary corrective action (VCA) Selection and implementation of an
obvious and effective corrective action during or following the RFI.
(Campbell)

Watertable The uppermost level of the below-ground, geological formation
that is saturated with water. (Environmental Science 1991)
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Chapter 1

Introduction

1.0 INTRODUCTION
1.1 Statutory and Regulatory Background

In 1976, Congress enacted the Resource Conservation and Recovery Act
(RCRA), which governs the day-to-day operations of hazardous waste
treatment, storage, and disposal (TSD) facilities. Sections 3004(u) and (v)
of RCRA established a permitting system, which is implemented by the
Environmental Protection Agency (EPA) or by a state authorized to implement
the program, and set standards for all hazardous-waste-producing operations
at a TSD facility. Under this law, Los Alamos National Laboratory (the
Laboratory) qualifies as a treatment and storage facility and must have a
permit to operate. The State of New Mexico, which is authorized by EPA to
implement portions of the RCRA permitting program, issued the Laboratory's
RCRA permit.

In 1984, Congress amended RCRA by passing the Hazardous and Solid
Waste Amendments (HSWA), which modified the permitting requirements
of RCRA by, among other things, requiring corrective action for releases of
hazardous wastes or constituents from solid waste management units
(SWMUs). EPA administers the HSWA regulations in New Mexico at this
time. In accordance with this statute, the Laboratory's hazardous waste
operafing permit includes a section, referred to as the HSWA Module (EPA
1990, 0306), that prescribes a specific corrective action program for the
Laboratory. The HSWA Module includes provisions for mitigating releases
from facilities currently in operation and for cleaning up inactive sites. The
primary purpose of this RCRA facility investigation (RFI) work plan is to
determine the nature and extent of past releases of hazardous waste and
hazardous constituents from potential release sites (PRSs). This plan
meets the requirements of the HSWA Module and is consistent with the
scope of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), which is required by Department of Energy (DOE)

orders.

The HSWA Module lists PRSs in which the facility has placed solid wastes.
These wastes may be either hazardous or nonhazardous (for example,
construction debris). Table A of the HSWA Module identifies 603 SWMUs at
the Laboratory, and Table B lists those SWMUs that must be investigated
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first. In addition, the Laboratory has identified areas of concern (AOCs),
which do not meet the HSWA Module’s definition of a SWMU. These sites
may contain radioactive materials and other hazardous substances not
listed under RCRA. SWMUs and AOCs are collectively referred to as PRSs.
The Environmental Restoration (ER) Program uses the mechanism of
recommending no further action (NFA) for AOCs as well as SWMUs.
However, using this approach for AOCs does not imply that AOCs fall under
the jurisdiction of the HSWA Module.

For the purposes of implementing the cleanup process, the Laboratory has
aggregated PRSs that are geographically related in groupings called operable
units (OUs). The Laboratory has established twenty-four OUs, and an RFI
work plan is prepared for each. This work plan for OU 1114 addresses PRSs
located in six of the Laboratory’s technical areas (TAs): TAs 3, 30, 59, 60,
61, and 64. This document, together with nine other work plans to be
submitted to EPA in 1993 and nine plans submitted in 1990 and 1991, meets
the schedule requirements of the HSWA Module, which are to address a
cumulative total of 55% of the PRSs in Table A and a cumulative total of
100% of the 182 priority PRSs listed in Table B.

As more information is obtained, the Laboratory proposes modifications in
the HSWA Module for EPA approval. When applications to modify the permit
are pending, the ER Program submits work plans consistent with current
permit conditions. Program documents, including RFI reports and the
Installation Work Plan (IWP), are updated and phase reports are prepared

to reflect changing permit conditions.

The HSWA Module outlines five tasks to be addressed in an RFI work plan.
Table 1-1 lists these tasks and indicates the ER Program equivalents.
Table 1-2 indicates the location of HSWA Module requirements in ER

Program documents.

1.2 Installation Work Plan

The HSWA Module requires that the Laboratory prepare a master plan,
called an installation work plan, to describe the Laboratory-wide system for
accomplishing all RFls and corrective measures studies (CMSs). The IWP

has been prepared in accordance with the HSWA Module and is consistent
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with EPA’s “Interim Final RF| Guidance” (EPA 1989, 0088) and proposed
Subpart S of 40 CFR 264 (EPA 1990, 0432), which proposes the cleanup
program mandgted in Section 3004(u) of RCRA. The IWP was first prepared
in 1990 and is updated annually. This work plan follows the requirements
specified in Revision 2 of the IWP (LANL 1992, 0768).

The IWP describes the aggregation of the Laboratory’s PRSs into 24 OUs
(Subsection 3.4.1). It presents a facilities description in Chapter 2 and a
description of the structure of the Laboratory’s ER Program in Chapter 3.
Chapter 4 describes the technical approach to corrective action at the
Laboratory. Annexes |-V contain the Program Management Plan, an overview
of the Quality Assurance Program Plan (LANL 1991, 0781), Health and
Safety Program Plan, Records Management Program Plan, and the
Community Relations Program Plan, respectively. The document also
contains a proposal to integrate RCRA closure and corrective action, and a
strategy for identifying and implementing interim remedial measures. When
information relevant to this work plan has already been provided in the IWP,

the reader is referred to the appropriate revision of the IWP.

1.3 Description of OU 1114

OU 1114 is located in Los Alamos County in north-central New Mexico
(Fig. 1-1). The TAs within this operable unit contain PRSs of like physical
characteristics, historical use, or similar release occurrences, and are

aggregated accordingly. They are not grouped by technical area.

The following table (Table 1-3) describes PRS aggregates and the basis for
aggregation. Individual PRS description and history is located in Chapter 5

if sampling is required, or Chapter 6 if NFA is proposed.

The PRSs in Chapter 6 that are being recommended for NFA or deferred
action (DA) were addressed using the four-step criteria described in
Table 1-4. These criteria are explained in more detail in Appendix I,
Subsection 4.1 of the IWP (LANL 1992, 0768) and Chapter 6 of this work
plan. Chapter 6 addresses fifty-seven PRSs listed on the HSWA Module and
twenty-one PRSs listed in the 1990 SWMU Report, but not in the HSWA
Module (LANL 1990, 0145).

RF! Work Plan for OU 1114 1-5 June 1993
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Chapter 1 Introduction
TABLE 1-3
PRS AGGREGATION BASIS
SWMU OR SINGLE PRS OR SUB- BASIS OF AGGREGATION NUMBER OF
AOCID AGGREGATE DESCRIPTION | SECTION PRSs IN
AGGREGATE
3-002(c) Decommissioned storage 5.1 N/A 1
C-60-005 Motor pool 5.2 Similar in proximity 2
60-007(b)
3-015, Outfalls 5.3 Physically similar 2
59-004
3-033 Point/spot spill 5.4 N/A 1
3-012(b), Sanitary treatment system | 5.5 Similar historical use and proximity 34
3-014(a-2),
3-014(a2-c2)
60-006(a) Septic tank 5.6 N/A
60-004(b), Sigma Mesa east 57 Similar historical use and proximity 4
60-004(d),
60-004(e),
60-007(a)
60-004(c), Sigma Mesa solar pond 5.8 Similar proximity 2
60-005(a)
3-013(a), Storm drains 5.9 Originate from same structure 2
3-013(b)
3-003(a), Waste oil storage areas 5.10 | Similar historical use and physical 4
3-003(b), description
3-056(c), .
61-001
1.3.1 Location of PRSs in OU 1114

Maps of the OU and the technical areas are located in Appendix E.

1.4 Organization of This Work Plan

This work plan follows the generic outline provided in Table 3-3 of the IWP
(LANL 1992, 0768). Following this introductory chapter, Chapter 2 provides
background information on OU 1114, which includes a description and
history of the OU, a description of past waste management practices, and

a discussion of current conditions at technical areas in the OU.

Chapter 3 of this work plan describes the environmental setting. Chapter 4
presents the technical approach to the field investigation. Chapter 5 contains

an evaluation of all of the PRSs in OU 1114, which includes a description

RFI Work Plan for OU 1114 1-7 June 1993
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TABLE 14
NO FURTHER ACTION CRITERIA
STEP CRITERIA
Step 1 » PRS has undergone regulatory closure
NFA ¢ SWMU Report is inaccurate
Step 2 * PRS began operation after 1987
NFA * PRS is an approved accumulation area
Step 3 « PRS is undergoing regulatory closure
DA » PRS is active site with no credible off-site pathways
* PRS is inactive; characterization disrupts active site
* PRS is undergoing voluntary corrective action (VCA)
Step 4 » PRS poses no threat to on-site or off-site workers, the
NFA general public, or the environment

and history of each PRS, a conceptual exposure model, remediation
alternatives and evaluation criteria, data needs and data quality objectives,
and a sampling plan. Chapter 6 of this work plan provides a brief description

of each PRS proposed for NFA and the rationale for that recommendation.

The body of the text is followed by five annexes, which consist of project
plans corresponding to the program plans in the IWP: project management,
quality assurance, health and safety, records management, and community
relations. There are also five appendixes, which consist of a cultural
resource summary, a biological resource summary, a list of contributors, the
field investigation approach and methods and OU contour maps showing

the locations of PRSs.

1.4.1 HSWA Permits

Subsection 3.5 of the IWP states that each OU work plan may contain an
application for a Class |l permit to modify Table A of the HSWA Module
when it is determined that a PRS needs no further investigation or when it
is necessary to add PRSs to the current listing. Refer to Chapter 6, Table
6-12, for HSWA-listed PRSs proposed for NFA or DA.
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1.4.2 Other Useful Information

The units of measurement used in this document are expressed in both
English and metric units, depending on which unit is commonly used in the
field being discussed (Table 1-5). For example, English units are used in
text pertaining to engineering, and metric units are often used in discussions
of geology and hydrology. When information is derived from some other

published report, the units are consistent with those used in that report.

TABLE 1-56

APPROXIMATE CONVERSION FACTORS
FOR SELECTED SI (METRIC) UNITS

MULTIPLY BY TO OBTAIN

S| (METRIC) UNIT US CUSTOMARY UNIT
Cubic meters (m3) 35 Cubic feet (ft3)
Centimeters (cm) 0.39 Inches (in.) meters
Meters (m) 3.3 Feet (ft)
Kilometers (km) 0.62 Miles (mi)
Square kilometers (km?) 0.39 Square miles (mi2)
Hectares (ha) 25 Acres
Liters (L) 0.26 Galions (gal.)
Grams (g) 0.035 Ounces (0z)
Kilograms (kg) 2.2 Pounds (Ib)
Micrograms per gram (mg/g) |1 Parts per million (ppm)
Milligrams per liter (mg/L) 1 Parts per million (ppm)
Celsius (°C) 9/5 + 32 Fahrenheit (°F)

A list of acronyms and a glossary of terms precede Chapter 1. A glossary of
terms is also provided in the IWP (LANL 1992, 0768).
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Chapter 2 Background Information

2.0 BACKGROUND INFORMATION FOR OPERABLE UNIT 1114
2.1 Description

Operable Unit (OU) 1114 consists of six technical areas (TAs): 3, 30, 59, 60,
61, and 64, as shown in Fig. 2-1. Technical Area 30 was decommissioned
and removed in 1948. The OU covers 1 216 acres at the western end of
South Mesa, which separates Los Alamos Canyon and Twomile Canyon.
The mesa slopes gently from west to east, with a western elevation of
7 400 ft and an elevation loss of only about 240 ft in 2 miles. Two canyons,
Sandia and Mortandad, originate within OU 1114, dividing the eastern two-
thirds of South Mesa into finger-like projections. The middle mesa has been
named Sigma Mesa. The entire area is set in a ponderosa pine and pifon-
juniper forest; canyons and some fringe areas are heavily wooded. Core

areas within OU 1114 are highly developed.

The Installation Work Plan (IWP) includes maps of the wetlands and well
locations of Los Alamos County and adjacent locales (Appendix C). Chapter 2
of the IWP contains maps of drainage patterns (LANL 1992, 0768).

The technical areas and their functions are listed below.

2141 Technical Area 3, South Mesa (SM) Site

TA-3 contains the core of operational facilities at Los Alamos National
Laboratory. Included in TA-3 are the principal administration buildings,
library, cafeteria, shops, warehouses, several large laboratory buildings
housing diverse groups and programs, and numerous smaller buildings
serving specialized functions. A gas-fired electrical generating plant, gas

station and garage, and sewage treatment plant are located at TA-3.

TA-3 is almost completely developed. Roads and large paved parking lots
surround the buildings. Unpaved areas are landscaped. Several buildings
dominate the site. The Administration Building (TA-3-43) is four stories tall.
An annex, the Otowi Building (TA-3-261) is three stories tall. The Chemistry
and Metallurgy Research (CMR) Building (TA-3-29) has a central spine one-
eighth mile long. Equally as large are the Physics Building complex (TA-3-40
and TA-3-215), the main shops building (TA-3-39), and the central warehouse
(TA-3-30). Medium-sized and smaller buildings and transportable buildings

are interspersed throughout the site. Approximately one-third of the area,

RFI Work Plan for OU 1114 2-1 June 1993



Chapter 2

Background Information

"PLLL NO UIYUM SEBIE [EDIUYO3] JO SUORED0T  §-Z “Bid

seese uokued | i einonys Jo buipiing -
£6/8/9 vony 'y Aq fudeibo Hvo Alepunoq BaJe [BOUYOD]| m e e jfe Jo peos peaosdwiun ...
MR RARSUNCERL RARRS Kiepunoq ¥t 11 NO peas peaed

4 0002 0004 0

0003 16 000168y 000448y 000158y 0001€8Y 0001187 00016y 0008.LLY

RF1 Work Plan for OU 1114

June 1993



Chapter 2 Background Information

including the Administration Building and the CMR Building, is enclosed
within a security fence. Several other building complexes are also fenced
for controlled access. The site is bounded on the north by 300-ft-deep Los
Alamos Canyon and on the south by 80-ft-deep Twomile Canyon.

2.1.2 Technical Area 30

TA-30 was developed as an electronics testing area during World War Il It
was decommissioned in 1948. The quarter-acre site lies within the current
boundaries of TA-3. TA-30 was located in the northwest angle of the
intersection of the old Anchor Ranch Road and West Road. The area is in
a gently sloping pine forest that has been thinned for firebreak purposes: A

short length of culvert and scattered gravel are all that remain of the site.

213 Technical Area 59, Occupational Health (OH) Site

TA-59 houses some of the occupational health, safety, and environmental
groups serving the Laboratory. Included in the complex are a laboratory

building, office building, and several transportable structures.

TA-59 lies at the southern edge of South Mesa on the rim of Twomile
Canyon. The site is divided into two levels. The main laboratory-office
facility (TA-59-1) and several support buildings are located on the mesa
nearthe canyonrim. A large office building (TA-59-3) and three transportable
complexes are located against the canyon wall approximately 20 ft below
the canyon rim. Paved roads and parking areas serve both levels. The
steep bank cut separating the two levels has been partially stabilized with
gunite. The remainder of TA-59 consists of pine forest on the steep north

wall of Twomile Canyon.

214 Technical Area 60, Sigma Mesa Site

TA-60 contains Laboratory support and maintenance operations and
contractor service facilities. The Nevada Test Site (NTS) test fabrication
facility; the NTS test tower; several small abandoned experimental areas
including a solar pond and a test drill hole; and storage sites for pesticides,

topsoil, and recyclable asphalt are located on Sigma Mesa.

TA-60 lies east of TA-3 on a finger-like mesa between Sandia Canyon onthe

north and Mortandad Canyon on the south; each canyon is 200 ft deep. The
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main operational building (TA-60-1), the NTS test fabrication facility
(TA-60-17), and the NTS test tower (TA-60-19) are located at the western

end of the site adjacent to TA-3. Most of TA-60 consists of undeveloped
mesa top. The mesa was an agricultural area during the homestead days
prior to 1943. It is covered with low invasive shrubs, unforested except for
pines at the edges of the mesa and a few young pines beginning to invade
the fields. An abandoned solar pond experiment is approximately one mile
east of the buildings. An outdoor storage area is approximately one-half
mile farther east. The areas are served by a single graveled road that is
secured by a locked gate at the western end of the mesa just beyond
TA-60-19.

2.1.5 Technical Area 61, East Jemez Site

TA-61 contains the Los Alamos municipal sanitary landfill. A few small
support buildings are located at the northern end of TA-61. A residential

trailer park is located within the boundaries.

TA-61 lies in the northeast quadrant of OU 1114. It is bounded on the north
by 300-ft-deep Los Alamos Canyon and on the south by Sandia Canyon.

Much of the site occupies the upper end of Sandia Canyon, which is
approximately 400 ft wide and 40 to 140 ft deep along the length of the OU.
The Los Alamos municipal sanitary landfill dominates the site. Large
trenches and disposal areas have been excavated from the north wall of the
canyon to accommodate the landfill. The landscaped trailer park is at the
northeast corner of the site. East Jemez Road traverses the north edge of
the site near the rim of Los Alamos Canyon. The remainder of TA-61
appears to be naturally vegetated with ponderosa pine forest. A thicket of

cattails grows in the bottom of Sandia Canyon.

2.1.6 Technical Area 64, Central Guard Site

TA-64 contains the central administrative facility for the protective guard
force. It also contains Laboratory infrastructure support structures, including
two water towers, a pumping station, and a storage area. TA-64 is a small
area on the north rim of Twomile Canyon east of TA-59. The only building

(TA-64-1) is on a leveled bench approximately 20 ft below the mesa top. A

parking area is located east of the building. Two water towers are on the
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mesa above. The north wall of Twomile Canyon, 150 ft deep at this point,

is forested.
2.2 History of OU 1114
2.2.1 Technical Area 3

TA-3 was originally built as a firing site prior to 1945. It contained several
wooden structures that served as an administration building, a shop,
hutments (10 x 10 ft fiberboard buildings used for storage, minor assembly,
and checkout of scientific hardware), and magazines. The area also contained
a burn pit for destroying explosives (Betts 1947, 17-512). The site was

decommissioned and cleared in 1949.

In the summer of 1950, construction began on the major buildings at the
South Mesa site, which was built to replace operational facilities in the
current Los Alamos town site. Buildings became operational between the
summer of 1951 and autumn of 1952. First was the Van de Graaff accelerator
(TA-3-16), located at the southwestern corner of TA-3 on the rim of Twomile
Canyon. It consists of a laboratory (TA-3-16), an accelerator building
(TA-3-18), and associated support structures (steam plant, fuel tanks,
cooling tower, and storage buildings). Next came the Communications
Building (TA-3-28) located near the center of TA-3. Over the years the
building housed various shops: electronic, machine, printed circuit
fabrication, chemical metal finishing, and copper plating. From the late
1970s to the present, the building has been occupied by Information
Services Division, whose activities include printing, motion picture
production, illustration, and editing. The CMR Building was ready for
occupéncy in the autumn of 1952. It is a large laboratory facility that houses
diverse chemical and metallurgical operations involving plutonium, uranium,
other radionuclides, metals, inorganic and organic compounds, acids, and

solvents of every nature (ENG-7 building records).

The general warehouse (TA-3-30), the chemical warehouse (TA-3-31), and
the cryogenics facility (TA-3-33) were also completed in 1952. Also included
in the initial development of TA-3 were shops (TA-3-38 and TA-3-39), a fire
house (TA-3-41), and the Physics Building. The latter is a large office and

laboratory facility that once housed two accelerators and a cyclotron.
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Radioactive materials used in the building over the years include plutonium,

uranium, and tritium. Metals and solvents were used extensively. As part of
the TA-3 site development, a waste water treatment plant (TA-3-47 to
TA-3-52), service station and maintenance garage (TA-3-36 and TA-3-37),
and a gas-fired electrical generating plant were constructed to service these
facilities. An asphaltic concrete plant (TA-3-73) was moved from the airport
areato the complex southwest of the Physics Building in 1953; it was moved
to its present site at the northeast corner of TA-3 in 1954 (ENG-7 building

records).

The Administration Building was completed in 1956. In addition to offices,
it housed laboratory and shop facilities and extensive photographic
operations. In 1959 Sigma Building (TA-3-66) was completed at the eastern
end of the site. The building houses a complex array of equipment and
activities concerned with metallurgical and ceramics research and fabrication.
Construction of new facilities continued through the 1960s and 1970s.
Office buildings, shops, storage areas, an addition to the waste water
treatment plant, a cement batch plant, and numerous transportables filled

areas between the initial buildings. Construction continued with the

Oppenheimer Study Center in 1977, an annex to the Administration Building
in 1981, and a computer facility and several national centers for various

scientific activities in the 1990s (ENG-7 building records).

Despite these diverse activities, facilities at TA-3 have never contained or
released significant amounts of hazardous constituents. Radionuclides
were (and are) used in experimental amounts; there are no production
facilities at TA-3. Releases to the environment have been only occasional,

short-term spills of low concentrations that were quickly cleaned up.

2.2.2 Technical Area 30

TA-30 was an electronics test area. It was a small site with a single wooden
hutment equipped with an oil-burning stove, built in 1945 (Betts 1947,
17-512). Engineering records indicate that the hutment was removed in

1946. The area was decommissioned in 1948.
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223 Technical Area 59

TA-59 was established in 1966 with the opening of the Occupational Health
Building (TA-59-1). The building contained offices and laboratories of the
industrial Hygiene and Field Test Studies Group serving the Nevada Test
Site. Over the years, groups located at TA-59 included Industrial Hygiene;
Environmental Surveillance; Epidemiology, Health, and Environmental
Chemistry; and Meteorology. Low-level radioactive material has been
handled in TA-59-1 since its opening. Samples include employee bioassay
tissue and urine, and environmental samples of soil, water, vegetation,
foodstuffs, and animals. Several electronics laboratories were located at
TA-59 (LASL 1966, 17-518). The site expanded with the addition of
transportable buildings surrounding TA-59-1. In the 1970s a three-story
office building was constructed near TA-59-1 (ENG-7 building records). A
parking lot and several transportables serve that building. Occupational
health and environmental surveillance remain the principal activities at
TA-59.

2.24 Technical Area 60

TA-60 was created in 1989 when the Laboratory redefined its technical
areas. Southeastern portions of TA-3 were renamed and structures were
renumbered from TA-3 to TA-60. All of the buildings are clustered at the
western end of the site. The mobile equipment repair shop (TA-3-382) and
warehouse (TA-3-381) were built in 1972. They were redesignated TA-60-1
and TA-60-2in 1989. The buildings are surrounded by support structures for
automotive repair, including a gas station and steam-cleaning facility. The
test rack facility was built in 1985 to assemble racks used in underground
testing of nuclear devices at the Nevada Test Site. The buildings are
numbered TA-60-17 and TA-60-19 (ENG-7 building records).

In the 1970s, a solar pond was built on Sigma Mesa to test the feasibility of
reducing the volumé of low-level radioactive waste water from the TA-50
waste treatment facility. The experiment was not successful and the pond
was abandoned. Details are discussed in Subsection 5.8 of this work plan.
In 1979, a test geothermal well was drilled at the eastern end of Sigma
Mesa. The site was not suitable for geothermal development and the

experiment was terminated. Details are discussed in Subsection 6.2. In 1984,

RFI Work Plan for OU 1114 2-7 June 1993



Background Information Chapter 2

a small pesticide storage building was assembled just east of the test rack

assembly enclosure (once numbered TA-3-1486, the structure has been
redesignated TA-60-29). Other areas on the mesa were designated as

storage sites over the years.

2.2.5 Technical Area 61

TA-61 was created during the Laboratory technical area redesignation in
1989. The few buildings at TA-61 were previously part of TA-3. A major
feature at the site is the municipal landfill, established in 1974; the landfill
is still in use. The privately-owned one square mile of land for the Royal
Crest Trailer Court, established when Los Alamos became a permanent
community after World War Il, is also located at TA-61, as are two privately-
owned cement mixing plants that operate on land leased from the Department
of Energy (DOE).

2.2.6 Technical Area 64

TA-64 was created during the Laboratory technical area redesignation in
1989. Its only building, the Central Guard Facility, was builtin 1987 (ENG-7
building records). The building houses offices and support facilities for the

protective guard force.
23 Waste Management Practices

2.3.1 Past Waste Management Practices

Los Alamos National Laboratory has practiced, and continues to conformto,
contemporary waste management procedures. During World War 1l and the
beginning of the Cold War, waste debris was hurriedly disposed of, often
into adjacent canyons. Aqueous and organic waste solutions were poured
or piped to the nearest drainage. For example, in the 1950s, workers at the
vacuum repair shop in warehouse TA-3-30 poured mercury-contaminated
pump oil over the bank into Twomile Canyon directly west of the building. An
estimated 150 to 200 pounds of mercury were disposed of in this manner
(Ahlquist 1985, 17-215). Details are described in Chapter 6.

Emphasis focused on worker safety. Degreasing operations were performed

outside the Van de Graaff buildings and the loading dock of the shops so

that fumes dispersed. Solvents included acetone, trichloroethylene,
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methylethylketone, and alcohols (Ferran 1968, 17-130). Several buildings
had cadmium, thallium, antimony, and bismuth machining operations. Work
stations in shops and laboratories were equipped with hoods to draw fumes
away from workers (Ettinger 1963, 17-097; Schulte 1962, 17-092). Stacks

typically vented unfiltered to the atmosphere.

Waste management practices became more controlled in the early 1950s.
The TA-3 waste treatment plant was completed in 1951, and many floor
drains were routed to sewer lines. Handling procedures for radioactive
waste were strengthened through continuous monitoring and approval by
Health Division personnel during handling, storage, and transportation of
the radioactive waste (Enders 1973, 17-177). Chemical treatment plants
were also established in the early 1950s to treat dilute radioactive and acid
wastes separately (Emelity 1977, 17-247). Hoods holding radioactive
materials were equipped with high-efficiency particulate air filters. Baghouses
and cyclone gas-cleaners were put on the stacks of exhaust fans. Residues
collected in the bags are disposed off site by service personnel. With the
establishment of the permanent material disposal areas (MDAs) in 1957,
material has been packaged for disposal in the radioactive area (MDA G) or
nonradioactive area (MDA L) at TA-54 (Enders 1968, 17-148). Drum
collection became the standard waste disposal mechanism at the Laboratory.
Solvents, scrap metal, acids, sludge from storage tanks, waste water,
unused paint, gasoline, diesel oil, transmission fluid, and solvent-
contaminated rags and tissues were stored in drums. These drums were
often trucked out of work areas and stacked at remote sites, such as the

drilling area at the end of Sigma Mesa.

As regulations tightened in the 1980s, the Laboratory established a formal
waste disposal program as required under 40 CFR 262, Standards Applicable
to Generators of Hazardous Waste (EPA 1992, 17-791). Designated storage
areas were established in each facility that generated hazardous waste.
These satellite and Iess-vthan-ninety-day accumulation areas are operated
per generator regulations. Any spills or releases from these units are
managed under the Laboratory's Spill Prevention Control and
Countermeasure Plan (Delta H. Engineering, Ltd. 1990, 17-820). The units
are regularly monitored, and have limits on amounts and time that wastes

may be stored.
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2.3.2 Current Waste Management Practices

Waste-generating operations at OU 1114 conform to Laboratory waste
management polices as described in Administrative Requirements (AR-1
through AR-6) of the Laboratory’s Environment, Safety, and Health Manual
(LANL 1990, 0335). These requirements provide for the minimization,
segregation, and disposal of mixed waste, low-level radioactive waste,
chemical waste, hazardous waste, sanitary landfill waste, and transuranic
waste. These Laboratory waste policies are derived from and meet the
requirements of appropriate DOE orders, the State of New Mexico hazardous

waste management regulations, and Laboratory practices.
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Chapter 3 Environmental Setting

3.0 ENVIRONMENTAL SETTING

This section describes the existing environmental information for Operable
Unit (OU) 1114 technical areas (TAs) 3, 30, 59, 60, 61, and 64, and provides
conceptual models for the potential migration pathways of contaminants
from solid waste management units (SWMUs) that have been identified in
ouU 1114,

3.1 Physical Description

OU 1114 is located on the Pajarito Plateau (Fig. 3-1). The Pajarito Plateau
is bounded on the west by the Jemez Mountains volcanic complex at an
elevation of about 7 800 ft and on the east by the Rio Grande, whose canyon
walls descend from an elevation of about 6 300 ft. Potential release sites
(PRSs) in OU 1114 are located on South Mesa, and on the mesas between
Twomile, Sandia, and Mortandad Canyons. Vegetation varies from ponderosa

pine on the west to pifion-juniper woodland at the eastern end of the OU.

The canyons, up to 400 ft deep, drain east-southeast to the Rio Grande. The
surface of the plateau narrows from west to east as the canyons get
progressively wider. The sides of the canyons are generally very steep,
colluvium-covered slopes or bedrock cliffs. The wider parts of the canyons
generally possess wider alluvium-filled floors than do the narrower canyons,

in which sediment storage is limited (Fig. 3-2).

The mesa tops, which generally have a thin veneer of surficial deposits
covering bedrock, change from fairly broad mesas in the west to narrow
fingertip mesas at their eastern termini. The topography of the mesas in
OU 1114 has undergone considerable cultural modification over the years
because of the installation of various roads, buildings, and other Laboratory
facilities. The Laboratory’s administrative and facility support and several
scientific operations are located in TAs 3, 30, 59, 61, and 64. Only TA-60

maintains the original character of the Pajarito Plateau.

3.2 Climate

Los Alamos County has a semiarid, temperate mountain climate. Bowen
describes the climate of the county in detail (Bowen 1990, 0033). Climatic
data have been collected in the county since 1911. Currently, eight weather

stations on the Pajarito Plateau collect precipitation data.
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Wind directions and speeds are fairly evenly distributed around the compass

in frequency and maximum speed, except in the east and southwest.
Easterly winds are less frequent and lowest in speed. The southwesterly
winds are most frequent (25% of the time) and the strongest (over 20 mph).
These prevailing winds blow from OU 1114 toward the main residential area
of Los Alamos. Summer afternoon temperatures in Los Alamos are typically
in the 70s and 80s (°F), infrequently reaching 90°F, and nighttime
temperatures are typically in the 50s. Typical winter temperatures are from
30to 50°F in the daytime and from 15 to 25°F at night, occasionally dropping
to 0°F or below (Bowen 1990, 0033).

Annual precipitation (including both rain and snow) averages about 18 in.,
and annual snowfall averages about 51 in. Precipitation generally decreases
eastward toward the Rio Grande and increases westward toward the Jemez
Mountains. As summarized by Bowen, “Los Alamos precipitation is
characteristic of a semiarid climate in that variations in precipitation from
year to year are quite large” (Bowen 1990, 0033). Recorded extremes in
annual precipitation range from 6.8 to 30.3 in. An average of 40% of the

annual precipitation falls during thunderstorms in July and August, often in

brief, high-intensity rains. Daily rainfall extremes of 1 in. or greater occur in
most years, and the estimated 100-year daily rainfall extreme is about
2.5 in. Snowfall is greatest from December through March, and heavy

snowfall is infrequent in other months (Bowen 1990, 0033).

33 Cultural and Biological Resources

Cultural and biological resource summaries are provided in Appendixes A

and B.
34 Geology
34.1 Bedrock Stratigraphy

The mesa surfaces at OU 1114 are immediately underlain by the Bandelier
Tuff of Pleistocene Age, which is underlain by older units (Fig. 3-3). The
Bandelier Tuff, which outcrops in a few places on mesa surfaces and is
exposed along all canyon walls, comprises two units: the Tshirege and

Otowi Members. The Tshirege Member is the uppermost rock unit. It

consists of multiple-flow units of crystal-rich ash-flow tuff and displays
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significant variations in welding and vapor phase alteration within a single
stratigraphic section (Smith and Bailey 1966, 0377). The Otowi Member

underlies the Tshirege Member and is a nonwelded, vitric ash-flow tuff
composed of multiple-flow units. These tuff units are located in the
unsaturated zone and contain massive unfractured porous sequences that
appear to provide a thick, absorbent barrier to downward movement of
fluids. In this climate, neither natural precipitation nor conceivable amounts
of fluids applied to the surface could saturate these layers sufficiently to
allow movement of surface water to the elevation of the main aquifer.
Potential contamination of the main aquifer because of infiltration from
streams or surface runoff will be addressed in the OU 1049 work plan

(canyons).

Beneath the Bandelier Tuff, a sequence of intrastratified sedimentary and
volcanic rocks of Miocene to Pleistocene Age occur. The Tschicoma
Formation consists of voluminous domes and flows of dacite and andesite
that interfinger with sediments of the Puye Formation. The Puye beds
include stream flow deposits, debris flow deposits, volcanic ash and block
flow deposits, and ash fall and pumice fall deposits (Waresback and
Turbeville 1990, 0543). Beneath the eastern edge of the Pajarito Plateau,

basaltic and andesitic flows, breccias, and scoria associated with the
Cerros del Rio volcanic field, which are exposed east of the Rio Grande,
interfinger with the Puye Formation. The Totavi Lentil is a coarse, poorly-
consolidated axial channel conglomerate deposited by the ancestral Rio
Grande, which occurs at the base of the Puye Formation and overlies Santa
Fe Group sediments. Rocks of the Puye Formation and Santa Fe Group
consist of fluvial sandstone, siltstone, and conglomerate with subordinate
eolian deposits, ash beds, and lacustrine sediments. These rocks host the

main aquifer in the Los Alamos area.

A general discussion of the geology at the Laboratory can be found in
Subsection 2.6 of the Installation Work Plan (IWP) (LANL 1992, 0768).

3.4.2 Structure

A number of near-vertical faults have been observed that show small

amounts of displacement in the Bandelier Tuff within the boundaries of

OU 1114. Only two of these faults (the Guaje Mountain and Rendija Canyon
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faults, see Fig. 3-2) have broken the surface of Bandelier Tuff within the
confines of the operable unit (Gardner and House 1987, 0110). The Guaje
Mountain fault zone crosses OU 1114, running essentially north-south
through TA-35, the eastern portion of TA-60, TA-61, and adjacent canyons.
The Rendija Canyon fault zone crosses the OU, again running essentially
north-south, through TA-48, South Mesa, and adjacent canyons, and is
evident as numerous fractures in the Pajarito Road cut in the southwestern
corner of TA-55. Another branch of the Rendija Canyon fault has been
located parallel to the main fault, lying beneath the intersection leading to
TA-48 and north to Los Alamos Canyon, past the western end of the Royal
Crest Trailer Park. Broad zones of intense fracturing superimposed on the
primary cooling joints sometimes accompany these faults (Vaniman and
Wohletz 1990, 0541). In contrast to cooling joints, these tectonic fractures
are more likely to cross flow-unit and lithologic-unit boundaries and, thus,
may provide more continuous and more deeply-penetrating flow paths for
groundwater migration than are provided by cooling joints. However, no
PRSs are close to these faults and potential for contamination transport

through the Bandelier Tuff is considered minimal.

343 Surficial Deposits

3.4.3.1 Alluvium and Colluvium

Surficial deposits on the plateau surface of OU 1114 consist of coarse-
grained colluvium on steep hill slopes and along the base of cliffs, generally
fine-grained fluvial and colluvial sediments with a thin cover of eolian fine-
grained sediments on the flatter parts of mesa surfaces, and alluvial fan
deposits at the mouths of drainages cut into the mountain front or
escarpments related to post-Bandelier faulting. Deposits in the major
canyons consist of colluvial materials on and at the base of cliffs and canyon
walls, representing large-volume mass wasting, and fluvial sediments
deposited by intermittent streams along the axis of canyon floors. Alluvial
fans may be present at the mouths of smaller canyons. Fluvial sediments
dominate the surficial materials found on the canyon floors, and colluvial
materials, including small, local landslides and finer-grained debris flow
sediments, predominate on and at the base of canyon walls. Alluvium in the
canyons tends to thicken eastward as the canyons widen in the downstream

reaches. Older alluvial deposits are represented by terrace deposits along
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canyon margins at elevations higher than elevations of the modern alluvium

that covers the canyon floors.

3.4.3.2 Soils

A large variety of soils have developed in rocks and sediments in OU 1114,
Based on a soil survey of Los Alamos County, Nyhan et al. describe the
general character of these soils and their association with rock type,

climate, slope, and vegetation (Nyhan et al. 1978, 0161).

Soils covering OU 1114 are primarily Carjo loam as classified and mapped
and described by Nyhan et al. (1978, 0161). Also present are Tocal, Nyjack,

and Seaby series soils. Typical sections of these soils are shown in Fig. 3-4.

3.4.3.3 Erosional Processes

Erosion on the mesa tops in OU 1114 is caused primarily by shallow runoff
on the relatively flat part of the mesas, by deeper runoff in channels cut into
the mesa surfaces, and by rockfall and colluvial transport on the walls of
canyons. Erosion on canyon bottoms occurs primarily by channel flow along

stream courses on the canyon floors.

In OU 1114 there are many areas where water is funneled from large
impervious surfaces (buildings, parking lots, and other paved surfaces) into
drainage channels, which may experience considerable erosion during
periods of heavy precipitation. Much spatial variability in erosion rates is to
be expected depending on, for example, gradient, vegetation, degree of
welding of the tuff, and slope faces. Erosion rates in alluvium of the canyon
bottoms is also quite variable, depending on water volume, gradient,

vegetation, and local base lines.

The fine loamy soils may become airborne during episodes of high winds,

particularly where natural vegetation has been removed or disturbed.

Contaminants stored in soils or sediment fills on mesa tops may be
transported into the canyons by extreme runoff events on the mesa surface
or may be carried in masses of rock and debris as they slide down canyon
walls. Contaminated sediments along the canyon floors are likely to be

moved toward the Rio Grande during major runoff events. Waste sites most
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likely to be exposed by erosion in OU 1114 are those that lie close to the

edges of mesas or near active drainage channels.

3.5 Conceptual Hydrologic Model

The hydrogeology of the Pajarito Plateau and the occurrence of surface
water and groundwater are summarized in Subsection 2.6 of the IWP (LANL
1992, 0768). The canyon and mesa topography and the volcanic ash
deposits of the Bandelier Tuff are key features of the Pajarito Plateau and
are important in controlling the hydrogeology of OUs. The hydrology
(occurrence and movement of water in surface and subsurface environments)
of specific PRS sites in OU 1114 is primarily controlled by the topographic
location of the PRS on either a canyon rim or mesa top. The majority of
PRSs in OU 1114 are located on mesa tops. The groundwater pathway is
unlikely to be an important transport pathway in OU 1114 because of the
great depth to the main aquifer. However, surface and vadose zone hydrology

may strongly influence the stability and movement of contaminants.

3.5.1 Surface Water Hydrology

Surface runoff and soil infiltration are the most important hydrologic transport
pathways in OU 1114. Aspects of the surface hydrology that may be
relevant to contaminant transport include the: 1) location of pathways of
surface water runoff and associated sediment deposition; 2) rates of soil
erosion, transport, and sedimentation; 3) effects of operational disturbances
on surface hydrology; 4) relative importance of surface runoff as opposed
to infiltration as a transport pathway in different soil types; and, 5) nature of

interactions between soils and water-borne contaminants.

3.5.1.1 Surface Water Runoff

Surface water runoff is an effective means of transporting many contaminants,
particularly highly soluble contaminants. Runoff can potentially mobilize
contaminants or concentrate dispersed surficial contaminants through
solution and re-precipitation processes. Surface water runoff flows from the
mesa tops into canyons and ultimately into the Rio Grande or downgradient
aquifers. There is no evidence for the hydraulic connection of surface water
and the regional aquifer at the Laboratory (LANL 1992, 0768). However, the
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potential for contamination reaching the main aquifer from streams and
surface runoff will be readdressed in the OU 1049 work plan.

As described in Subsection 3.2, the heaviest precipitation on the Pajarito
Plateau occurs during summer thunderstorms. These thunderstorms yield
transient high discharge rates that may potentially transport significant
amounts of dissolved material, colloids, and contaminated sediments. Both
these rain-induced events and snowmelt may yield ephemeral stream flows

in the major canyons that may impact the Rio Grande.

No comprehensive study of surface runoff from the major mesa tops and
canyons constituting the surface watershed of the Pajarito Plateau has

been completed.

3.5.1.2 Surface Water Infiltration

Surface water infiltration is considered to be a minor transport mechanism
at the Laboratory because of the great depth of the regional aquifer, the high
evaporative potential of the upper tuff, the likelihood of vegetative
transpiration, and the resulting naturally low moisture content and high
porosity of the tuffs (LANL 1992, 0768). However, the potential for
contamination reaching the main aquifer from streams and surface runoff
will be readdressed in the OU 1049 work plan.

3.5.2 Hydrogeology
3.5.2.1 Vadose Zone

The mesa top area of OU 1114 overlies up to 1 100 ft of unsaturated
volcanic tuff and sediments of the Bandelier and Puye Formations and
Cerros del Rio basalts. The hydrology of the mesa top vadose zone is
discussed in Subsection 2.6.3 of the IWP, “Review of Studies of the
Geohydrology of Mesa Tops and Vadose Zone” (LANL 1992, 0768).
Numerous investigations focusing on hydrologic characterization of the
upper 100 ft of the Bandelier Tuff have been conducted in the Los Alamos
area since the 1950s. These studies suggest that water movement through
the tuff to the main aquifer is limited or nonexistent. Factors inhibiting

extensive water movement are a high ratio of evapotranspiration to
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precipitation, a thick vadose zone, and low in situ moisture content of the

vadose zone.

The hydrologic properties of the Bandelier Tuff have been described by
Abeele et al. Porosity of the tuff varies from 20 to 60%; below approximately
35 ft, moisture content of the tuff is consistently less than 10%. Abeele et
al. (1981, 0009) noted that weathering and plant roots were absent below
35 ft in the tuff, suggesting that water movement below this depth is very
slow and unusual. Abrahams et al. reported limited water movement into the
tuff from a small soil pit that held a constant head of water for a period of 99
days. Abrahams et al. (1961, 0015) also monitored soil moisture in a variety
of locations and found no evidence of rapid water movement from the soil
to the tuff.

The movement of water and contaminants deeper within the tuff has been
studied by Purtymun et al. (1989, 0214) and Nyhan et al. (1985, 0168).
Purtymun et al. performed injection well experiments into the Bandelier
Tuff; 335 000 gal. of water were pumped into the tuff at a depth of 65 ft over
a period of 89 days. After 200 days, the water plume extended to a depth of

200 ft. The authors concluded that, unless large quantities of water are
provided continuously, there was little chance of water movement from the
surface to the main aquifer. Although the vadose zone below 100 ft has not
been thoroughly characterized, the general findings summarized in the IWP
indicate that the Bandelier Tuff (which forms the mesa top vadose zone)
does not bear water except in very shallow and localized areas (LANL 1992,
0768). The low moisture content and extensive thickness of the unsaturated
zone minimize the potential for downward movement of water through the
Bandelier Tuff and onto the main aquifer. Moreover, it can only be assumed
that findings from mesa top studies conducted in areas outside of OU 1114

are representative of conditions in this OU.

3.5.2.2 Saturated Alluvium

Surface water in saturated alluvium within canyons is discussed in Subsection
2.6.4 of the IWP (LANL 1992, 0768). Surface water occurs primarily as an
ephemeral stream in Mortandad and Twomile Canyons adjacentto OU 1114,

and perennial water flow occurs in Sandia Canyon because effluent is

discharged from the sewage treatment plant. Stream loss caused by
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infiltrating the underlying alluvium typically prevents water flow from
discharging across the eastern boundary of the Laboratory. During periods
of voluminous runoff from thunderstorm or snowmelt, surface flow may
reach the Rio Grande. The areal extent of alluvial aquifers along the main
axes of the canyons is not well defined. The OU 1049 work plan will address
this infiltration and potential contamination of the main aquifer and the Rio

Grande.

3.5.2.3 Perched Aquifers

As water flows downgradient (eastward) in the alluvium, water is lost to
evaporation, transpiration, and infiltration into underlying sediments.
infiltration of alluvial groundwater appears to be the main source of recharge
for any deeper perched water bodies that may exist. Although the nature
and location of the perched layers are not known, the main aquifer does not
appear to be hydrologically connected to the overlying perched zones.
Hence, these aquifers are not drinking water sources and are not a viable

contamination exposure route to the public.

3.5.24 Main Aquifer

The main aquifer beneath the Laboratory serves as the municipal water
supply for the Los Alamos area and is located in the lower Puye Formation
and Santa Fe Group sediments. Depths to the main aquifer are approximately
1 000 ft at the mesa tops and 700 ft in canyon bottoms in OU 1114, Based
on current knowledge of the hydrology of the plateau as reflected inthe IWP,
the potential for impact to the main aquifer and/or the municipal drinking
water supply from PRSs in OU 1114 is thought to be extremely low. No
significant migration pathway from the plateau’s surface or the canyon
bottom to the main aquifer is currently recognized by the Laboratory’s
hydrologists (IWP, Subsection 2.6.2.1) (LANL 1992, 0768). The OU 1049
work plan will address the potential role of faults, fractures, and streams in

the possible migration of surface water to the main aquifer.

3.6 Conceptual Three-Dimensional Geologic/Hydrologic Model

A conceptual model for OU 1114 has been developed based on the
discussion of the environmental setting presented in Subsection 3.1. The

conceptual model is presented in diagram form in Fig. 3-5. The physical
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Chapter 3 Environmental Setting

processes and major pathways included in the model are based on current
knowledge of the OU environment and the types of PRSs present at
OU 1114. The processes and pathways discussed below provide the basis
for the PRS-specific conceptual models for potential contaminant releases.

The primary release mechanisms and migration pathways of concern are:
» surface runoff and sediment transport,
« infiltration and transport in the vadose zone, and
« atmospheric dispersion.

These pathways are believed to provide the greatest potential for release
and transport of contaminants, when they are present, to the environment
at OU 1114. Based on existing data presented in the IWP and the present
level of knowledge of the PRSs in OU 1114, it is strongly felt that no pathway
exists to the main aquifer below the plateau. The OU 1049 work plan will
address this issue in greater detail, especially for the canyon bottoms.
Therefore, groundwater is not discussed further in this work plan. Release

mechanisms and migration pathways of concern are discussed below.

3.6.1 Surface Water Runoff and Sediment Transport

Surface runoff and sediment transport in the canyons are the migration
pathways of greatest concern for transport of contaminants on the surface
to off-site receptors. Surface runoff is concentrated by natural topographic
features and man-made diversions, and flows toward the canyons. A
topographic low can cause runoff to pond and infiltrate on the mesa top.
Contaminant transport by surface runoff can occur in solution, adsorbed to
suspended colloids, or with movement of heavier bedload sediments.
Surface soil erosion and sediment transport are functions of soil properties
and runoff intensity. Contaminants transported in runoff can concentrate in
sediment traps in drainages. Erosion of drainage channels can disperse

contaminants downgradient in the drainage system.

3.6.2 Infiltration and Transport in the Subsurface

Infiltration into surface soils and tuff and fluid transport in the subsurface
depend on the rates of precipitation and snowmelt, the amount of ponding,

antecedent moisture content, and the hydraulic properties of soil and tuff.
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In OU 1114, the only surface that is broad, flat, and gently sloping enough

to consider infiltration as a transport mechanism is TA-3. Much of this area

is paved and/or has a well-developed drainage system to allow runoff from
storms and snowmelt to flow into surrounding canyons with little or no
penetration of the surface soils. TAs 59, 60,61, and 64 are located along the
edge of a mesa or on narrow mesas: there is little resident time for surface
water to infiltrate into the surface soils. Surface runoff has a shont, direct
route into the canyons and beyond the OU boundaries. The contribution of
this runoff to infiltration and subsurface flow will be addressed in RFlis for
other OUs, particularly the OU 1049 work plan. This study willinclude lateral
flow and/or perched water at geologic unit contacts between layers whose

hydraulic properties differ and in alluvial aquifers in the bottoms of canyons.

3.6.3 Atmospheric Dispersion

Wind entrainment of contaminated particulates or volatile organic compounds
is a potentially significant pathway for widespread atmospheric dispersion
of contaminants. This dispersal mechanism is limited to surface

contamination and vapors released to the atmosphere from soil pore gas.

Entrainment and deposition of particulates are controlled by soil properties,
surface roughness, vegetative cover, terrain, and atmospheric conditions
including wind speed, wind direction, and precipitation. Vapor dispersion is
influenced by similar atmospheric conditions. Gas exchange between soil
and tuff and the atmosphere is controlled by temperature gradients and air

pressure gradients, and may be facilitated by fractures.
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Chapter 4 Technical Approach

4.0 TECHNICAL APPROACH
4.1 Aggregation of Potential Release Sites (PRSs)

The potential release sites (PRSs) to be evaluated in this Resource
Conservation and Recovery Act (RCRA) facility investigation (RFl) work
plan were aggregated in Operable Unit (OU) 1114 by proximity, physical
similarity, and similarity of historical use. Table 4-1 lists 10 aggregates in
OU 1114, the solid waste management unit (SWMU) numbers, and generic
strategies for aggregation. These PRSs are discussed in Chapter 5. PRSs
that are candidates for no further action (NFA) or deferred action (DA) are
listed in Table 4-2 and discussed in Chapter 6, including the criteria used for
these decisions. An NFA decision that is based on absence of human health
risk does not imply that ecological risks do not exist. The first digit(s) of the

SWMU or AOC number identify the technical area in which it is located.

TABLE 4-1
PRS AGGREGATION BASIS
SWMU OR SINGLE PRS OR SUB- BASIS OF AGGREGATION NUMBER OF
AOCID AGGREGATE DESCRIPTION | SECTION PRSs IN
AGGREGATE
3-002(c) Decommissioned storage| 5.1 N/A 1
C-60-005, Motor pool 5.2 Similar in proximity 2
60-007(b)
3-015, Outfalls 5.3 Physically similar 2
59-004
3-033 Point/spot spill 5.4 N/A 1
3-012(b), Sanitary treatment 55 Similar historical use and proximity 34
3-014(a-2), system
3-014(a2-c2)
60-006(a) Septic tank 5.6 N/A 1
60-004(b), Sigma Mesa east 5.7 Similar historical use and proximity 4
60-004(d),
60-004(e),
60-007(a) ,
60-004(c), Sigma Mesa solar pond 5.8 Similar proximity 2
60-005(a)
3-013(a), Storm drains 59 Originate from same structure 2
3-013(b)
3-003(a), Waste oil storage areas 5.10 Similar historical use and physical 4
3-003(b), description
3-056(c),
61-001
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TABLE 4-2
PRSs PROPOSED FOR NO FURTHER ACTION OR DEFERRED ACTION
SWMU ID LOCATION DESCRIPTION SUBSECTION | STEP RATIONALE
3-001(a) [TA-3-39 Less than 90 days storage 6.1.2.1 2, NFA | Regulated storage
3-001(b) |[TA-3-39 Satellite accumulation area  |6.1.2.1 2, NFA | Regulated storage
3-001(c) |TA-3-102 Less than 90 days storage 6.1.2.1 2, NFA | Regulated storage
3-001(k) |TA-3-16 Decommissioned drum 6.1.4.1.3.2 |4, NFA |No threat
storage
3-001(m) | TA-3-41 Satellite accumulation area 6.1.2.1 2, NFA | Regulated storage
3-001(p) |TA-3-37 Satellite accumulation area 6.1.2.1 2, NFA | Regulated storage
3-001(r) | TA-3-409 Satellite accumulation area  16.1.2.1 2, NFA | Regulated storage
3-002(b) |TA-3-1966 Inactive satellite storage 6.1.2.1 2, NFA | Regulated storage
3-003(c) |TA-3-287 Storage 6.1.4.1.3.2 |4, VCA |No threat
3-009(a) |TA-3-73 Surface disposal 6.1.4.1.2 4, NFA | No threat
3-009(b) |TA-3-41 Surface disposal 6.1.4.1.2 4, NFA | No threat
3-009(c) | South of TA-3-66 Abandoned cement fence 6.1.4.1.2 4, NFA | No threat
post bases

3-009(d) | South of TA-3-40 Asphalt and metal disposal 6.1.4.1.2 4, NFA | No threat
3-009(e) |Southeast of TA-3-29 | Canyon fill 6.1.4.1.2 4, NFA | No threat

into Mortandad Canyon
3-009(f) | North of TA-3-16 Road construction 6.1.4.1.2 4, NFA | No threat
3-009(g) | South of Twomile Borrow pit 6.1.4.1.2 4, NFA | No threat

Bridge
3-009(h) |Northeast corner of Road construction debris 6.1.4.1.2 4, NFA | No threat

Diamond Dr. and

Pajarito Rd.
3-010(a) |TA-3-30 Mercury surface disposal 6.1.3.2 3,DA |VCA
3-010(b) |North side of wing 5, |Vacuum pump oil 6.1.4.1.3.1 |4, NFA |No threat

TA-3-29
3-010(c) | North of TA-3-216 Vacuum pump oil 6.1.4.1.3.1 |4, NFA |No threat
3-010(d) |East of TA-3-141 Vacuum pump oil 6.1.4.1.3.1 |4, NFA | No threat
3-012(a) |Southeast of TA-3-66 |Bifluoride release 6.1.4.1.3.2 |4, NFA |No threat
3-013(c) | West of TA-3-38 Cable cleaning 6.1.4.1.3.2 |4, NFA | No threat
3-013(d) |West of TA-3-38 Hydraulic bender 6.1.4.1.3.2 |4, NFA | No threat
3-013(e) | TA-3-36 Antifreeze spill 6.1.4.1.3.2 |4, NFA |No threat
3-013(f) | Eastside of TA-3-66 | Tar melting 6.1.4.1.3.2 |4, NFA | No threat
3-013(g) |Northeast of TA-3-316 | Dumpster site 6.1.4.1.3.2 |4, NFA | No threat
3-013(h) | South of TA-3-39 Storage 6.1.4.1.3.2 |4, NFA |No threat
3-018 TA-3-16 Cesspool 6.1.4.1.3.6 {4, NFA |No threat
3-020(a) |North of TA-3-287 Pit 6.1.4.1.3.3 |4, NFA | No threat
3-020(b) |Southeast of TA-3-70 |Pit 6.1.4.1.3.3 |4, NFA |No threat
3-026(d) |TA-3-16 Sump/lift station 6.2.3.1 3,DA | Active, no pathway
3-028 TA-3-73 Surface impoundment 6.1.3.1.4 3, DA | Active, no pathway
3-029(b) |South of TA-3-271 Asphalt for fill 6.1.3.2 3,DA |VCA
3-035(a) | TA-3-36 service station |Underground storage tank 6.1.1.1 1, NFA | Undergone closure
3-035(b) | Southwest of TA-3-440 | Underground storage tank 6.1.3.1.3 3, DA Active, no pathway
3-036(a) |TA-3-70 Asphalt storage 6.1.4.1.3.4 |4, NFA |No threat
3-036(c) | TA-3-70 Asphalt storage 6.1.4.1.3.4 |4, NFA | No threat
3-036(d) |TA-3-70 Asphalt storage 6.1.4.1.3.4 |4, NFA |[No threat
3-036(e) | TA-3-70 Asphalt storage 6.1.4.1.3.4 |4, NFA |No threat
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TABLE 4-2 (continued)
PRSs PROPOSED FOR NO FURTHER ACTION OR DEFERRED ACTION
SWMU ID LOCATION DESCRIPTION SUBSECTION { STEP RATIONALE
3-037 TA-3-66 Holding tank 6.1.3.1.3 3, DA Active, no pathway
3-038(a) |TA-3-700 Acid neutralizing and pumping|6.1.4.1.3.5 |4, NFA | No threat
building
3-038(b) |TA-3-738 Acid retention tank (waste) 6.1.4.1.3.5 |4, NFA |No threat
3-039(a) |TA-3-43 Silver recovery unit 6.1.4.1.1 4, NFA | Inactive, disrupts
active
3-039(b) |TA-3-28 Silver recovery unit 6.1.4.1.1 4, NFA | Active, no pathway
3-039(c) |TA-3-40 Silver recovery unit 6.1.4.1.1 4, NFA | Inactive, disrupts
active
3-039(d) (TA-3-32 Silver recovery unit 6.1.4.1.1 4, NFA | Active, no pathway
3-039(e) |TA-3-409 X-ray processing unit 6.1.4.1.1 4, NFA | Active, no pathway
3-043(e) |TA-3-36 Underground storage tank 6.2.1.1 1, NFA | Closure
3-044(a) |TA-3-70 Decommissioned drum 6.1.3.1.1 3, DA Active, no pathway
storage
3-044(b) |TA-3-102 Decommissioned storage 6.1.2.1 2, NFA | Approved storage
3-055(b) |West of TA-3-30 Outfall 6.2.4.1.1 4, NFA | No threat
3-056(a) |TA-3-271 Oil storage 6.2.3.1 3, DA Active
3-056(b) |TA-3-70 Decommissioned drum 6.1.3.1.1 3,DA Active, no pathway
storage
30-001 North of TA-3-142 Electronics site 6.2.4.1.1 4, NFA I No threat
59-001 TA-59-1 Septic system 6.1.4.1.3.6 |4, NFA | No threat
59-002 TA-59-1 Drum storage 6.2.4.1.1 4, NFA | No threat
59-003 TA-59-1 Sumps 6.2.4.1.1 4, NFA | No threat
60-001(a) | TA-60-1 Active container storage 6.1.2.1 2, NFA | Approved storage
60-001(b) | TA-60-2 Storage area 6.2.4.1.1 4, NFA | No threat
60-001(c) |TA-60-17 Satellite accumulation area | 6.2.2.1 2, NFA | Regulated storage
60-001(d) | TA-60-29 Pesticide shed 6.2.4.1.1 4, NFA | No threat
60-002 Sigma Mesa Storage 6.1.4.1.2 4, NFA | No threat
60-003 TA-60-1 Oil-water separator 6.2.4.1.1 4, NFA | No threat
60-004(a) | Sigma Mesa Material storage 6.2.4.1.1 4, NFA |No threat
60-005(b) | Sigma Mesa Drilling operations 6.2.4.1.1 4, NFA | No threat
60-006(b) | Sigma Mesa Septic system 6.2.4.1.2 4, NFA | No threat
60-006(c) [ TA-60 Septic system 6.2.1.2 1, NFA | Duplicate
61-002 TA-61-23 PCB storage area 6.1.1.2 1, NFA | Duplicate SWMU
61-003 E. Jemez Rd. Alleged burn pit 6.2.1.2 1, NFA | Nonexistent
61-004(a) | TA-61-23 Septic system 6.2.4.1.2 4, NFA | No threat
61-004(b) | 0.8 mi east of E. Jemez| Septic system 6.2.4.1.2 4, NFA | No threat
Rd. and Diamond Dr.
61-004(c) |TA-61 Landfill Septic system 6.2.4.1.2 4, NFA | No threat
61-005 TA-61 Landfill County landfill 6.1.3.1.2 3,DA Active, no pathway
61-006 TA-61 Landfill Waste oil 6.1.3.1.2 3, DA Active, no pathway
61-007 E. Jemez Rd. PCB oil contamination 6.1.1.1 1, NFA | Undergone closure
64-001 TA-64-1 Satellite accumulation area  16.2.2.1 2, NFA | Regulated storage
RFI! Work Plan for OU 1114 4-3 June 1993



Technical Approach

Chapter 4

4.2 Site Characterization Decision Model

This work plan adheres to the Laboratory’s Environmental Restoration (ER)
Program technical approach for data collection and evaluation as documented
in Chapter 4 of the Installation Work Plan (IWP) (LANL 1992, 0768). This
technical approach adopts the philosophy of the observational approach
(Appendix G) (LANL 1992, 0768), which bases decisions for action [e.g.,
collecting additional data vs. moving from the facility investigation to the
corrective measures study (CMS)] on definitions for acceptable uncertainties
that depend on the current phase of the investigation. Investigations are
phased so that decisions remain closely tied to the ultimate goal of selecting
an appropriate corrective action and are formulated in consideration of what
is already known about the site. The Laboratory’s ER Program has adopted
a risk-based approach to making corrective action decisions during the RFI
process. In this work plan, the data quality objectives (DQO) process
(Chapter 4 and Appendix | of the IWP) is used to identify site-specific risk-
based decisions or risk-related questions to identify, and in some cases
quantify, risk-based decision errors. The DQO process is also used to
specify sampling designs to support the risk-based decisions or risk-related
questions (LANL 1992, 0768). The approach for evaluating ecological risks
is currently under development; therefore, ecological risks will be assessed
as part of a later phase of this investigation. Subsection 4.4 presents the

status of the ecological assessment.

A goal of this RFl is to confirm the presence or absence of contaminants of
concern (COCs). COCs are defined as hazardous constituents or
radionuclides whose levels (adjusted for background, if necessary) are
above screening action levels (SALs) (LANL 1992, 0768). SALs are media-
specific concentration levels for constituents derived using conservative

criteria. They are discussed in Subsection 4.2.1.

The first step in the RFl is to evaluate archival information and make field
reconnaissance visits to formulate a conceptual model for each site (Fig. 4-1).
These data help develop a list of potential contaminants of concern (PCOCs),

which are further defined in Subsection 4.3.1.

As shown in Fig. 4-1, NFA or DA may be recommended after the first step

of the RFI. Criteria for NFA based on archival information are discussed in
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Subsection 4.5.1 of this work plan, and the details are described in Appendix |,
Subsection 4.1, of the IWP (LANL 1992, 0768). The PRSs recommended for
NFA or DA based on archival information are presented in Chapter 6 of this

work plan.

In some cases, however, existing site data are adequate to identify the need
for a corrective action. If there is an obvious, feasible, and effective remedy,
then a voluntary corrective action (VCA) will be implemented. Further

information about VCAs is found in Subsection 4.2.2.

For many PRSs in OU 1114, archival information indicates a high probability
that there are no COCs at the site, but no confirmatory sampling data exist,
and the archival information is not sufficient to recommend NFA. For these
sites and sites where virtually no information exists, a Phase | screening
assessment will be conducted to determine the presence or absence of
COCs. The generic logic flow for screening assessments is shown in
Fig. 4-2. Descriptions of sampling strategies for screening assessments are

given in Subsection 4.6.

While there are various approaches for collecting data in support of a
screening assessment, the primary strategy employed at OU 1114 is
reconnaissance sampling. The purpose of reconnaissance sampling is to
determine if there are any COCs at a PRS for which little or no historical
information exists. As Fig. 4-2 depicts, the process for identifying COCs
incorporates a test of whether observed concentrations can be distinguished
from known background values; if the answer to this question is yes, then
the observed value (adjusted for background if necessary) is compared to
SALs (LANL 1992, 0768).

The primary goal of Phase | screening assessments is to identify those
PRSs that pose no hazard to human health so that they can be recommended
for NFA. Eliminating PRSs that are not problems in Phase | screening
allocates resources efficiently and effectively, and provides timely corrective

actions for those PRSs that present the greatest hazard.

In some cases, these actions will need to be preceded or supplemented by
additional data collection activities (Phase Il sampling). Phase Il sampling

can have a variety of goals; e.g., supporting a baseline risk assessment,
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establishing the nature and extent of contamination, monitoring a VCA.
Whenever Phase || sampling is required, it will be proposed in amended

versions of this work plan.

PRS or PRS aggregate-specific decision processes are described in the
remediation decisions and investigations objectives subsections of
Chapter 5.

4.21 Screening Action Levels

SALs are media-specific concentration levels for potential contaminants
derived using conservative criteria. In most cases, SALs for non-radiological
constituents are based on the methodology in Proposed Subpart S of RCRA
to calculate action levels (EPA 1990, 0432). Radiological SALs are based
on a 10 mrem per year dose using a conservative residential-use exposure
scenario. SALs forradionuclides can be derived using the residual radioactive
material (RESRAD) code that has been developed for the Department of
Energy (DOE) (Gilbert et al. 1989, 0754). However, if a regulatory standard
exists and is lowerthan the value derived by these methods, this lower value
will be used for the SAL. The derivation of SALs is discussed in Chapter 4
of the IWP, and the values are givenin Appendix J (LANL 1992, 0768). The
motivation for developing SALs is to have a tool for effective discrimination
between problem and non-problem sites so that resources are used
effectively. SALs are not cleanup levels; cleanup levels will be based on
site-specific risk evaluations and as low as reasonably achievable (ALARA)
criteria. In most cases, cleanup levels will be higher than SALs. For
example, if the site will never be used for residential purposes, the site-
specific land use scenario (e.g., recreational use) could lead to cleanup
levels higher than the SALs derived from a conservative residential-use
scenario. SALs forthe primary PCOCs at OU 1114 are provided in Table 4-3.

Field screening and laboratory analysis for screening levels proposed for
use in the field investigations for OU 1114 PRSs are outlined in detail in

Appendix D, Field Investigation Approach and Methods, Sections 4.0 and 6.0.

4.2.2 Voluntary Corrective Actions

During the development of this RFl work plan, VCAs will be undertaken

when necessary to protect the heaith and safety of the public and Laboratory
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TABLE 4-3

BACKGROUND AND SCREENING ACTION LEVELS OF REGULATED SUBSTANCES AT OU 1114

POTENTIAL CONTAMINANTS | CRQL® BACKGROUND BACKGROUND SCREENING ACTION
OF CONCERN (mg/kg) MEAN/h (mg/kg) RANGE (mg/kg) | LEVEL IN SOIL (mg/kg)

Metals

Barium 40 410/40 120-810b 5600

Beryllium 1€ 1.9/37 1.1-3.3b 0.16

Cadmium 1 170/36 0.030-0.52 b 80

Chromium Il 2 80 000

Chromium VI 2 400

Lead 0.6 24/40 g8-98b 500 d

Mercury 0.04 18/39 007-.029 b 24

Nickel 8 8.9/40 1.6-19b 1600

Silver 2 <1.6/74 1.6-7.5€ 400

Uranium 3.4/75 1.54-6.73 € 240

Volatile organic compounds

Acetone 0.01 0 0 8 000

Benzene 0.01¢ 0 0 0.67

1,1,1-Trichloroethane 0.01 0 0 1000

1,1,2-Trichloroethane 0.01 0 0 6.3

Trichloroethene 0.01 0 0 3.2

Semivolatile organic compounds

Benzo(a)pyrene 0.33C 0 0 0.10

Phenols 0.33 0 0 48 000

Cyanide 2 0 1 600

PCBs 0 0 0.09

Pesticides

Herbicides

Radionuclides (pCi/g)

Cesium-137 0.43 /64! 0-1.4f 49

Plutonium-238 0.001/76! 0-0.01f 279

Piutonium-239/-240 0.007/76 0-0.05f 249

Tritium .98/43hh <0.09-.98f:h 15 000 0009

Uranium-235 not determined not determined 189

a Contract-required quantitation limits (CRQLs) for soil [Appendix J of IWP (LANL 1992, 0768)]

b Ferenbaugh et al. 1990, 0099

¢ The SAL is less than the CRQL; therefore, special analytical services may be required.

d Soil SAL based on EPA OSWER Directive 9355.4-02, “Interim Guidance on Establishing Lead Cleanup Levels at Superfund
Site,” Office of Solid Waste and Emergency Response, 1989, 17-801.

e Dufy and Longmire 1993, 17-802.

t Purtymun etal. 1987, 0211

g 2:;3%:?99?0% gﬁm%% rt;sk assessment committee.
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personnel, when waste site conditions are such that a VCA is an appropriate
response to stop further migration or dispersion of contaminants into the
environment, or when cost-effective. When investigating several PRSs, a
VCA can be recommended as a proactive measure. In units of limited area
where hazardous constituents are known or suspected, corrective action
(e.g., removal of soil into 55-gal. drums) will be initiated, guided by field
screening to the point where regulatory cleanup is accomplished. After the
corrective action is complete, confirmatory samples will be submitted for
fixed-laboratory analyses. At OU 1114, VCAs are proposed only for units
that will not generate mixed waste. These types of VCAs may be limited until
the new mixed waste storage/disposal facility becomes operational in 1996
or 1997. VCAs will be described in technical quarterly reports to the
Environmental Protection Agency (EPA), and the public will be informed of
VCAs in quarterly public meetings, but the ER Program will not formally

solicit EPA approval until final approval of the cleanup is requested.

4.2.3 Active Sites

It is not appropriate to characterize or evaluate corrective actions for active
surface PRSs at this time because of continually changing site conditions.
Subsurface PRSs present no current health hazard and characterization of
these PRSs would seriously disrupt active operations. Therefore, final
investigations and permanent corrective actions for active PRSs or PRSs
beneath active sites will be addressed when each site is decommissioned.
However, itis necessary to ascertain if any off-site migration of contaminants
from these PRSs is occurring or is likely to occur. If off-site migration of
potential contaminants is occurring, then either a Phase |l survey will be
conducted or a VCA will be implemented. It is prudent to evaluate subsurface
contamination from active septic systems to potentially reduce costs of
future remediation efforts. If COCs are detected in an active drain field or
outfall area, then either a Phase Il survey will be conducted or a VCA will be

implemented.

Active sites and those determined to be candidates for DA are among PRSs
listed in Table 4-2. The history and rationale for disposition of these PRSs

is presented in Chapter 6.
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43 Conceptual Exposure Models for OU 1114

A conceptual exposure model was developed to identify potential constituent
migration pathways and potential human receptors. This model determines
the location and magnitude of sampling needed to accurately characterize
the PRSs at OU 1114. A conceptual model includes four elements:
1) identification of PCOCs; 2) characterization of the release of COCs;
3) determination of migratory pathways; and, 4) identification of human
receptors. Subsection 4.3.1, Potential Contaminants of Concern, presents
an overview of the selection of PCOCs at OU 1114. Subsection 4.3.2,
Potential Environmental Pathways, discusses the PCOC release
mechanisms and migration pathways. Subsection 4.3.3, Potential Human
Health Impacts, contains a PRS-specific conceptual model for each PRS
aggregate that describes potential current and future receptors and potential

exposure to site-related constituents.

4.3.1 Potential Contaminants of Concern

The objectives of the Phase | sampling activity are to accomplish the

following:

1. confirm the presence or absence of anticipated PCOCs from

known past site activities,

2. use broad spectrum analytical methods that will allow for a
reasonable determination that additional PCOCs are not present
(e.g., the evaluation of tentatively identified compounds from

mass spectral scans),

3. select analytical methods primarily on the basis of sensitivity for
anticipated PCOCs at their SALs and secondarily for broad-

band-spectrum capability, and,

4. estimate if the concentration of each PCOC is greater than

some method threshold.

These data will be used to determine if any site PCOC exceeds some
specified, unacceptable concentration. If a site problem is determined, then

these data will provide information needed to design a Phase |l study that
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would further define the extent of the unacceptable area or volume of media

contaminated and the potential risk to receptors from the site.

Table 4-3 lists the regulated substances that have been identified through
archival information as PCOCs for OU 1114. Chemical constituents that are
essential human nutrients at low concentrations and toxic at very high levels
(e.g., potassium, magnesium) will not be quantified in a baseline risk
assessment (EPA 1989, 0305).

The main classes of PCOCs located at OU 1114 are volatile organic
compounds, semivolatile organic compounds, metals, and radionuclides.
These categories correspond to a method of analysis used to quantify their
presence in samples [Section 7.0 of Appendix D, Field Investigation Approach
and Methods, lists the standard operating procedures (SOPs) used for
these standard suites of chemicals]. Types of volatile organic compounds
found at OU 1114 include solvents and chemicals used in laboratory
projects. Semivolatile organic compounds include a variety of chemical
groups, and some used at OU 1114 include polychlorinated biphenyls
(PCBs) used in transformers and polycyclic aromatic hydrocarbons (PAHs)
found in waste oils. Pesticides and herbicides are found in specific locations.
These substances are specifically analyzed for and are thus considered

their own classes.

4.3.2 Potential Environmental Pathways

Chemical or radionuclide PCOCs at OU 1114 may have been released into
the environment via drainages, outfalls, or landfill areas, or inadvertently as
liquid spills, leaks, or spattering to surface soil from storage areas, storage

tanks, or surface impoundments.

After potential contaminants have been released into the environment, they
can potentially migrate via: 1) liquid infiltration into near-surface or subsurface
soils that may reach groundwater or result in seepage to the surface,
2) volatilization into ambient air, 3) wind entrainment of contaminated dust
and deposition onto surface soils, and, 4) surface water overflow and then

runoff resulting in the contamination of sediments in drainage channels.

The major migration pathways and relevant environmental media through

which human exposure to residual contaminants could occur are summarized
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in Table 4-4. Pathways that may be complete but are considered less
significant include uptake by animals (e.g., cows and elk) from ingestion
and inhalation of contaminated media and root uptake by plants from
contaminated soils. The contribution of these exposure pathways is likely to

be minor in comparison to pathways listed in Table 4-4.

TABLE 44

SUMMARY OF MAJOR MIGRATION PATHWAYS, CONTACT MEDIA,
AND RESULTING POTENTIAL HUMAN EXPOSURE ROUTES

and in solution 2. PCOCs released to surface

3. Contaminated surface water
infiltrating surface and

MIGRATION PATHWAYS CONTACT MEDIA RESULTING POTENTIAL HUMAN
EXPOSURE ROUTES

A. Liquid infiltration into near- | 1. PCOCs in subsurface soils 1. None (unless erosion, then

surface or subsurface soils refer to exposure routes for B
and C)

B. Wind entrainment and 1. PCOCs deposited on surface | 1. Ingestion of soil, dermal
dispersal of surface soil and soils and edible plant contact with soil, and
atmospheric dispersion of surfaces ingestion of plants
volatiles 2. PCOCs in air (particulate 2. Inhalation of fugitive dust or

matter and volatile volatile compounds
compounds)

C. Surface water runoff carrying| 1. PCOCs deposited in 1. Ingestion of sediments and
soil/sediment in suspension drainage sediments dermal contact with

sediments

waters 2. Ingestion of surface water
and dermal contact with
surface water

subsurface soils 3. Ingestion of soil and dermal
contact with soil

contaminated soil to the
surface

D. Soil erosion and excavation, | 1. Feeds wind dispersal (B) and | 1. Refer to exposure routes for
exposing subsurface surface water runoff (C) BandC

Potential migration of PCOCs from PRSs in OU 1114 to the main aquifer is
thought to be extremely low; therefore, groundwater is not a plausible
pathway for migration of constituents at OU 1114. Refer to Section 3.0 of
Chapter 3 for a discussion on the hydrology of the main aquifer beneath
OuU 1114.
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Perched water, however, may be presentin OU 1114. Potential contaminant
movement into perched water, and through fractures or faults in the
subsurface, is possible subsequent to infiltration or leaching into the vadose

zone. Currently, there are no groundwater wells on site.

433 Potential Human Receptors

This subsection discusses how people could potentially be exposed to site-
related PCOCs in the absence of site remediation and presents the
conceptual site model. Currently, the land within the boundaries of OU 1114
is used for Laboratory operations, two privately-owned cement mixing
plants (on land leased from DOE), and the privately-owned Royal Crest
Trailer Court (on privately owned land) located approximately 0.25 mile east
of the nearest PRS (61-004) within OU 1114. Therefore, current land use
consists of on-site workers and residents living at the trailer court. Future
land use could encompass recreational users and continued Laboratory
operations. Expanded residential use would be unlikely because OU 1114
is located in an area with low population density and projected low growth

rate. Land use scenarios are defined in Subsection 4.3.3.2.

4.3.3.1 Conceptual Site Model

The conceptual exposure models (Figs. 4-3 through 4-5) identify historical
sources of environmental release, historical migration and conversion,
potential current sources of contaminants, potential release mechanisms,
contact media, and exposure routes for each PRS. Elements of the conceptual

models are presented in Table 4-5.

Fig. 4-3 presents the conceptual exposure model for aggregates that have
potential surface soil contamination, including decommissioned storage
(pesticide storage shed, leaks/spills), waste oil (leaks/spills), and Sigma
Mesa east (leaks/spills). The conceptual exposure model for potential
surface and subsurface contamination is presented in Fig. 4-4. The
aggregates included are the motor pool (spills/leaks), storm drains (waste
disposal/runoff), outfalls (waste disposal/runoff), a septic tank (waste
disposal), Sigma Mesa solar pond (waste disposal), and a point/spot spill
(overflow). Figure 4-5 presents the conceptual exposure model for the

sanitary treatment system aggregate.
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TABLE 4-5
SUMMARY OF CONCEPTUAL MODEL ELEMENTS .
PATHWAYS/MECHANISM CONCEPTHYPOTHESES
HISTORICAL SOURCES » Operations/processes that contributed to the creation of the PRS (i.e., storage area, etc.)

PRS RELEASE MECHANISM « Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting,
leaching, dumping, or disposing into the environment

MIGRATION PATHWAY/
CONVERSION MECHANISM

Atmospheric dispersion | ¢ Entrainment is limited to chemicals in surface soils

Particulate dispersion | » Entrainment and deposition are controlied by soil properties, surface roughness,
vegetative cover and termain, as well as atmospheric conditions

Volatilization » Volatilization occurs to volatile organic compounds in surface soils, subsurface soils, and
surtace water

Surface water runoff

Surface water » Surface runoff is directed by natural topographic features or manmade diversions and
fiows toward the canyons. A topografr ic low can cause the water to pond on the mesa
top, but in most cases the water will flow into the canyon

+ Chemical transport by surface runoff can occur in solution, sorbed to suspended
sediments, or as mass movement of heavier bed sediments

» Surface runoff may carny chemicals beyond the OU boundary
* Contaminated surface runoff may infiltrate the canyon-bottom alluvium

Sediments * Surface soil erosion and sediment transport is a function of runoff intensity and soil
properties

* Chemicals dispersed on the soil surface can be collected by surface water runoff and
concentrated in sedimentation areas in drainages

» Erosion of drainage channels can extend the area of contaminant dispersal in the

drainage

Alluvial aquifers . Sltllrfa_ce runoff discharged to the canyons may infiltrate into sediments of channel
alluvium

Infiltration * Infiltration into surface soils depends on the rate of precipitation or snowmelt, antecedent

soil water status, depth of soil, and soil hydraulic properties
¢ 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

POTENTIAL RELEASE
MECHANISM

Leaching » Storm water/snowmelt can dissolve chemicals from soil or other solid media, making
them available for contact

* Water solubility of chemicals and their relative affinity for soil or other solid media affects
the ability of leaching to cause a release

» Leaching and subsequent resorption can extend the area of contamination

Soil erosion » The erosion of surface soils is dependent on soil properties, vegetative cover, slope and
aspect, exposure to the force of the wind, and precipitation intensity and frequency

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

« Storm water runoff can mobilize soils/sediments, making them available for contact

« Storm intensity/frequency, physical properties of soils, topography, and ground cover
determine the effectiveness of erosion as a release mechanism

» Erosion may also enlarge the contaminated area

Mass wasting * The loss of rock from the canyon walls is a discontinuous, observable process

¢ The rate of the process is extremely slow
Resuspension (wind » Wind suspension of contaminated soil/sediment as dust makes chemicals available for
suspension) contact via inhalation/ingestion

* Physical properties of soil (e.g., silt content, moisture content), wind speed, and size of
exposed ground surface determine effectiveness of wind suspension as a release

mechanism
* Wind suspension can enlarge the area of contamination and create additional exposure
pathways, such as deposition on plants followed by plant consumption by
humans/animals
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TABLE 4-5 (continued)
SUMMARY OF CONCEPTUAL MODEL ELEMENTS
PATHWAYS/MECHANISM CONCEPTMHYPOTHESES
Excavation » Manual or mechanical movement of contaminated soil during construction, remediation,

or other activities makes contaminated soil available for dermal contact, ingestion, and
inhalation as dust

The method of excavation (i.e., type of equipment), physical properties of soil, weather
conditions, and magnitude of excavation activity (i.e., depth and total area of excavation)

influence the effectiveness of excavation as a release mechanism

how the excavated material is handled

 Excavation can increase or decrease the size of the contaminated area, depending on

dusts

EXPOSURE ROUTE
Inhalation « Vapors, aerosols, and particulates (including dust) can be inhaled and absorbed by the
lungs and mucous membranes.
. Phg\sical and chemical properties of airbome chemicals influence the degree of retention
in the body after being inhaled
Ingestion « Ingestion of soil, water, food, and dust can lead to chemical intake via absorption in the
gastrointestinal tract
Direct contact * Some hazardous chemical constituents will absorb through the skin when in contact with
contaminated surfaces of soil, tuff, or rubble
» Physical and chemical properties of chemicals influence the degree of dermal absorption
« Factors such as skin moisture and temperature affect the degree of dermal absorption
External penetrating « Extemal, or whole body radiation, can occur through exposure to gamma-ray-emitting
radiation radionuclides that may be present in soil either directly through the soil or re-entrained

» 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

Formulation of the conceptual exposure models for OU 1114 is based on
available PRS information only. Further refinement or development of

separate models may be necessary based on data gathered through the RFI.

Site-specific information on PRS aggregates, such as PCOCs and migration

pathways, is presented in Chapter 5.

4.3.3.2 Potential Human Exposure

To identify the presence of COCs, sampling plans proposed for OU 1114 will
involve comparing analytical data from samples to SALs. SALs are based on
a conservative, residential scenario. |f measured concentrations exceed
SALs, orif several chemicals come close to SALs, then a Phase |l study will
be initiated even if none of the individual PCOCs exceed SALs. If soil is
found to be contaminated (SALs are exceeded) in Phase | or Phase |l, the
human exposure to these contaminants will be quantified in a baseline risk
assessment. Human exposure is estimated through a model of the
reasonably-maximum-exposed individual who is defined through

assumptions of current and future land use (EPA 1989, 0305;
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EPA 1991, 0746; EPA 1992, 17-800). Three land use scenarios may be
evaluated in a baseline risk assessment for OU 1114; continued Laboratory
operations (current and future), recreational (future), and residential
(current). The first two scenarios are discussed in Subsections 4.3.3.2.1
and 4.3.3.2.2. The residential scenario will be confined to the Royal Crest
Trailer Court. No PRSs are located within the trailer court and residential
use is not likely to expand in the future. The only relevant exposure pathway
to residents at the trailer court is through inhalation of ambient air. Air
emissions from the PRSs in OU 1114 are minimal because the majority of
the site is developed with paved roads and parking lots and landscaped
areas. Generation of fugitive dust may occur during site construction in OU
1114.

Currently, no commercial dairy or beef operations are located in the vicinity
of OU 1114. In the future, if the land reverts to National Forest, limited cattle
grazing may be a possibility. The number of cows that this area would be
able to sustain is small because of the semiarid climate. Cattle would have
to graze over a large area. Therefore, this exposure scenario will not be
evaluated in a baseline human health risk assessment because it is expected
to be minor in comparison to scenarios already being evaluated. Refer to
Subsection 4.3 of the 1992 IWP for ER programmatic guidance on probable
land use scenarios (LANL 1992, 0768).

Depending on site-specific parameters (i.e., types of PCOCs present or
migration potential), the worst-case exposure scenario (i.e., the reasonably-
maximum-exposed individual) may vary. For PRSs in which two scenarios
may be applicable, both exposures will be calculated to determine the
worst-case scenario. For any baseline risk assessment, the 95% upper
confidence limit on the arithmetic average concentration of COCs over the
appropriate exposure area, either surface or subsurface soils, is sufficient
to quantify human exposure. It is assumed that contact with soils in all areas
of the site is equally probable. Data are averaged over an exposure unit,

which is determined by the land use scenario.

Assumptions made for the continued Laboratory operations and recreational

scenarios are developed below.
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4.3.3.2.1 Continued Laboratory Operations Scenario

Inthe foreseeable future, land use is likely to be similarto current Laboratory
operations. Populations of on-site workers (individuals who work on or near
the site) and construction workers (individuals who would be exposed to
near-surface and subsurface soils through various activities including
excavation) are estimated to be the most likely reasonably-maximum-
exposed individuals. Therefore, these are the exposure scenarios that will

be evaluated under the land use scenario of continued Laboratory operations.

On-site workers (e.g., maintenance workers, office workers) are expected
to be routinely exposed to contaminated media; therefor‘e, this scenario is
considered the most conservative exposure scenario for those PRSs in
OU 1114 that consist of potential surface contamination (0 to 6 in.) on the
mesa top. Surface contamination above SALs will be evaluated for both
current and future risks in a baseline risk assessment using the on-site
worker scenario. PRS aggregates with potential surface contamination on
the mesa top include: decommissioned storage, the motor pool, outfalls, a
point/spot spill, a sanitary treatment system, Sigma Mesa east, Sigma Mesa

solar pond, storm drains, and waste oil.

The construction worker is expected to be exposed to subsurface
contamination during excavation activities. Once subsurface soil is excavated
and brought to the surface, on-site workers could also be exposed. Therefore,
PRSs in OU 1114 that consist of subsurface contamination above SALs will
be evaluated in a baseline risk assessment using the construction worker
and on-site worker scenarios. PRS aggregates with potential subsurface
contamination include the motor pool, outfalls, a point/spot spill, a sanitary

treatment system, a septic tank, a solar pond, and waste oil.

Exposure pathways relevant to workers include: 1) inhalation of fugitive
dust or volatile compounds; 2) incidental ingestion of contaminated soils;
3) direct dermal contact with contaminated soils; and, 4) external radiation

(see Table 4-6).
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TABLE 4-6

SUMMARY OF EXPOSURE ROUTES IN THE CONTINUED LABORATORY OPERATIONS SCENARIO

EXPOSURE ROUTE ASSUMPTIONS

1. Inhalation of ambient air | ¢ Fugitive dust is generated by soil disturbances (i.e.,
(fugitive dust or volatiles) bulldozers, trucks and other earth-moving equipment) during

construction activities

» Construction activities may expose subsurface chemicals to
the surface (i.e., excavation)

» There may be volatile organic compounds in near-surface and
subsurface soils that would contribute to the inhalation
exposure

* For dust transport indoors, it can be assumed that indoor
concentrations are less than those outdoors

» For vapor transport indoors, concentrations indoors and
outdoors can be assumed to be equivalent, except at sites
where subsurface soil gases are entering indoors; in this case,
vapor concentrations inside could exceed those outdoors

2. Incidental ingestion of soil | » Incidental soil ingestion of surface or subsurface soils may

occur as a result of construction activities

* Office workers would be expected to contact much less soil
and dust than construction workers

3. Dermal contact with soil * Skin surface area available for contact with soil includes arms,

hands, face, and head

4. External radiation

 |rradiation from radionuclides on the ground surface may occur

4.3.3.2.2 Future Recreational Scenario

The recreational scenario is the most probable future scenario for PRSs
consisting of surface contamination (0to 6 in.) on the canyon wall or canyon
bottom. Workers are not expected to come into contact with contaminated
media on the canyon wall or bottom because of limited development of
these areas. The recreational scenario may include camping, hiking, hunting,

and possibly limited construction.

PRSs in OU 1114 that consist of surface contamination above SALs on
canyon walls and/or canyon bottoms will be evaluated in a baseline risk
assessment using the recreational scenario. PRSs that are located on the
canyon wall and/or bottom are primarily outfalls. PRSs that have surface

water runoff into a drainage channel or an associated outfall, such as the
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motor pool, sanitary treatment system, and waste oil, will also be evaluated

using the recreational scenario.

Recreational users of the area could come into contact with COCs through
ambient air, surface soil, sediments in drainage channels, and pooled

surface water.

Exposure pathways associated with recreational activities include:
1) inhalation of fugitive dust; 2) soil ingestion; 3) dermal contact with soil;
4) external radiation; 5) dermal contact with surface water; and, 6) accidental
ingestion of surface water (see Table 4-7). Campers are assumed to carry
in potable water and food; therefore, exposure through consumption of

contaminated edible plants (pifion and berries) is an insignificant pathway

TABLE 4-7

SUMMARY OF EXPOSURE ROUTES IN THE RECREATIONAL SCENARIO

EXPOSURE ROUTE ASSUMPTIONS

(fugitive dust or volatiles) aclivities (e.g., dint biking)

to the inhalation exposure

1. Inhalation of ambient air | Fugitive dust is generated by the wind and during recreational

» There may be volatile constituents on site that would contribute

rates for adults and children are used)

2. Incidental ingestion of soil | » Incidental soil ingestion of surface or sediments may occur as a
result of recreational activities (standard daily soil ingestion

occurs in warm weather).

3. Dermal contact with soil » Skin surface area available for contact with soil includes arms,
hands, face, legs, upper body, and head (the camping event

* Rainfall events result in pooled water

into the ground

4. External radiation « Irradiation from radionuclides on the ground surface may occur
5. Dermal contact with » Ephemeral streams may be present as a result of snowmelt and
surface water summer rainfall

« Standing water occurs after the rainfall event before it seeps

surface water summer rainfall

» Rainfall events result in pooled water

into the ground

6. Accidental ingestion of » Ephemeral streams may be present as a result of snowmelt and

 Standing water occurs after the rainfall event before it seeps
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in the recreational scenario. No body of water large enough to support a
consistent supply of game fish exists; therefore, exposure to contaminants

by consuming contaminated fish is not a viable pathway for this site.

4.4 Ecological Risk Assessment

Ecological risk assessment methodology is currently under development
and will be available in the next IWP. NFA for individual PRSs will be
proposed based on a comparison to human health risk-based SALs or a
baseline health risk assessment, but an ecological risk assessment will
have to be conducted to identify ecological effects. If unacceptable ecological
effects are identified, then the NFA decisions will be revised. The contribution
of all PRSs, including those proposed for NFA, to the unacceptable ecological

risk willbe assessed so that an effective mitigation strategy can be developed.

Certain environmental criteria, as required by the National Environmental
Policy Act (NEPA), endangered species act, wetlands executive orders, or
historic preservation, are presented in Appendix B, Biological Resource
Summary. These regulatory drivers may be important in future ecological

risk assessments, and include:

» State or Federal sensitive, threatened, or endangered

plant or animal species that potentially occur in the OU,
* sensitive areas (e.g., flood plains or wetlands), and,

* plant and wildlife data concerning the habitat types
within the OU.

4.5 Potential Response Actions and Evaluation Criteria

Remediation alternatives must achieve acceptable risk levels. Choices
between alternatives that meet the human health risk requirements will be
based on additional factors such as ecological impact, cost, socioeconomic
impacts, public/community input, regulatory concerns (in addition to risk),
and impact on Laboratory operations (Appendix |, IWP) (LANL 1992, 0768).
Note that all actions refer to potential or known surface and subsurface soil
problems. There is no indication that other media are contaminated, which
might require other technologies (e.g., steam injection for vadose zone

contaminants).
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4.5.1 Criteria for Recommending No Further Action or Deferred
Action '

A PRS may be proposed for NFA if: 1) no COCs are known or found to be
present based on historical data or Phase | sampling; 2) releases of COCs
are judged not to have taken place and are unlikely to take place in the
future; or, 3) some other regulatory program takes precedence. NFA
designations are possible at any point in the remedial process. Chapter 1,
Subsection 1.3, and Chapter 6, Subsections 6.1 and 6.2 briefly present the
basis for NFA and DA decisions for PRSs in this work plan. The PRSs
addressed by these criteria are listed in Chapter 6, Table 6-12. Appendix |,
Subsection 4.1 of the IWP presents a detailed discussion of the rationale for
NFA or DA based on archival information (LANL 1992, 0768).

4.5.2 Disposal and Treatment Options

Appropriate remedial technologies such as removal to an off-site, RCRA-
permitted treatment, storage, and disposal (TSD) facility; excavation and
removalto the Laboratory mixed-waste facility; excavation and incineration;
decontamination (burning or treatment by supercritical water); and recycling
will be used at OU 1114,

4.5.3 Conditional Remedies

Conditional remedies for OU 1114 include capping and monitoring surface
soil, or installation, maintenance, and monitoring sediment catchments.
Conditional remedies are most appropriate for active sites that will be the

focus of additional remediation in the future.

4.5.4 Access Restrictions

The majority of the PRSs in OU 1114 are in open, non-secured areas so that
the only access restriction for each area is the formality of contacting the
proper Laboratory operating group. Some PRSs are within secured areas of
the Laboratory. Access restrictions to these PRSs will continue for the

foreseeable future.

4.6 Sampling Strategies

All RFl Phase | investigations for OU 1114 are designed to support screening

assessments to identify COCs, if any, associated with the PRSs. For most
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PRSs within OU 1114, existing information is not sufficient for positive
identification of any COCs. In a few instances, the historical information is
sufficient to narrow the set of potential contaminants to a small number
(e.g., primarily PCBs at the waste oil storage areas discussed in Subsection
5.10, or radionuclides at the solar pond discussed in Subsection 5.8), but
not to determine whether these constituents are present in environmental
media above the levels of concern defined by SALs in Appendix J of the IWP
(LANL 1992, 0768) or other regulatory limits (in particular, the Toxic
Substances Control Act for PCBs).

Screening assessments will follow the logic proposed in Subsection 4.1.4 of
the IWP (LANL 1992, 0768). In particular, a COC can be identified on the
basis of a single observation of a constituent above its SAL. For a small
number of constituents, such as arsenic, a comparison with and adjustment
for natural background concentrations must precede any comparison with
SALs. Many of the sampling plans are biased by professional judgment or
field screening to maximize the probability of making such an observation.
For some sites the effectiveness of the criteria available to bias sampling is
limited by lack of knowledge about the mechanisms controlling the release
and migration of contaminants or by the lack of sufficiently sensitive field

analytical methods.

Failure to observe any of the potential contaminants above levels of
concern during Phase | investigations will generally lead to a proposal of
NFA (see equation in Subsection 4.1, Appendix H of the IWP) (LANL 1992,
0768). Therefore, it is important to understand the risks of making an
incorrect decision. In the context of a screening assessment, the more
serious incorrect decision results from failing to detect contamination when
it is present above levels of concern in a significant fraction of the

environmental media that compose the decision domain for the site.

The statistical probability of making this type of error is controlled by the
number of observations made. Sample sizes are determined by two factors:
1) the fraction of the site so that contamination affecting at least such a
fraction would be considered significant and, 2) the frequency with which an
error could be tolerated, given such a fraction of contamination. Thus, in
order to determine an appropriate sample size, the decision maker must

specify these two quantities. This specification should depend on several
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site-specific characteristics of the decision, including the toxicity and likely

inventory of the PCOCs and the heterogeneity of the contamination.

* For relatively homogeneous domains such as sludge in
a sump or septic tank, bounds on a central quantile
(e.g., lessthan 30% or 50% of the domain contaminated)
suffice. For heterogeneous domains, bounds on more
extreme percentiles (e.g., 15% or less of the domain
affected) are sought. (It should be noted that
heterogeneity refers to the scale of variability or
“clumpiness” of potential contamination relative to the

size of the domain, rather than on an absolute scale.)

* Ifthe potential problem is not severe, eitherbecause the
potential contaminants are of low toxicity or because (by
the nature of the process that generated the site) the
total inventory can not be large, then lower confidence
levels (e.g., a detection failure probability of 0.2 or 0.25)
can be tolerated. In cases of greater potential impact,
greater confidence (e.g., a failure probability of 0.10 or

less) is needed.

More generally, a decision maker might specify the acceptable error
frequency as a function of the contaminated fraction. Figure 4-6 is a
representation of Table H-1 in Appendix H of the IWP (LANL 1992, 0768).
Table 4-1 gives minimum sample sizes to ensure a given probability of
detection (i.e., one minus the probability of error shown in the figure).
Whether a single pair or an entire function is specified, Fig. 4-6 can be used
to determine the minimum sample size required to provide the desired
confidence (i.e., the probability of making an error, plotted on the ordinate
axis of Fig. 4-6) across the range of interest for the proportion of the site that
is contaminated (plotted on the abscissa, from 0 to 100%). Where sampling
has been biased as discussed above, the failure probabilities shown in
Fig. 4-6 are overestimates, sometimes very significant overestimates, of

the true probabilities of failing to detect a COC.

In OU 1114, which includes the Laboratory’s principal administrative and

facility maintenance areas but only a relatively small proportion of Laboratory
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Fig. 4-6.  Probability of failing to detect a contaminant of concern (assuming random sampling and
independent observations).
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activities that entail use of hazardous or radioactive materials, few of the
identified PRSs are potentially severe problems, although several are
potentially quite heterogeneous. The number of samples for off-site laboratory
analysis proposed in Chapter 5 ranges from three to fifteen samples.
Heterogeneity can be accommodated in some cases by over-sampling the
site and using field analyses (especially field PCB analyses) to select a
subset of these samples for more expensive and precise analytical Iaboratory

measurement.

Inafew cases, RFl Phase | data may be used as the basis for a baseline risk
assessment if the screening assessment identifies one or more COCs.
Baseline risk assessments should use unbiased estimates of the mean
contamination within exposure units of a size dictated by the appropriate
exposure scenario, as discuésed in Subsection 4.3. (To be conservative, a
statistical upper confidence bound on this mean contamination is often used
to calculate the associated exposure and risk.) An average based on data
from biased Phase | sampling plans will generally overestimate the mean
contamination, and Phase | designs may also fail to provide good estimates
of the extent of contamination. Risk assessment based on Phase | data and
conservative bounds on extent may overestimate the associated risks by a
significant factor. If COCs are identified in Phase |, Phase Il investigations
willbe needed in some cases in order to delineate the extent of contamination
more precisely, both to perform a baseline risk assessment and to design
a corrective measure if one is necessary. Such Phase |l investigations will
be tailored to quantify parameters of the appropriate conceptual exposure

models as outlined in Subsection 4.3.

Where an obvious and effective corrective action can be identified on the
basis of Phase | results, VCA may be undertaken in preference to detailed
characterization for formal baseline risk assessment and a CMS. Such
actions will be accompanied by field measurements to determine the extent
of the area requiring remediation and followed by confirmatory sampling to

verify the attainment of cleanup standards.

4.7 Analytical Methods

The analytical methods proposed for use in the field investigations for
OU 1114 PRSs are outlined in detail in Appendix D.
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Chapter 5 Evaluation of PRS Aggregates

5.0 EVALUATION OF PRS AGGREGATES

The evaluation of each of the potential release site (PRS) aggregates
presented herein is submitted in a uniform manner to ensure that ail
aggregates were addressed against the same presentation format. In many
cases, it was determined that no further data were required to satisfy a
particular heading or subheading of a section of the evaluation criteria. In
those cases, the respective headings were deleted from the text. Table 5-1
lists all PRS aggregates or individual PRSs in Chapter 5, the potential
contaminant(s) of concern (PCOCs), physical location, and chapter
subsection. Maps showing each PRS within its technical area are in
Appendix E. PRS evaluations begin in Subsection 5.1. Sample matrix
tables summarize the sample and analysis text for each aggregate using the
“best case” scenario. The guidelines used for sample size selection at each
PRS aggregate are outlined below, prior to PRS evaluations, to acclimate

the reader to the sampling strategies proposed.

5.0.1 Guidelines for Sample Size Selection

Table 5-2 describes the characteristics of OU 1114 PRSs used in determining
Phase | sample sizes. Specifically, for the screening assessment sampling
strategy described in Subsection 4.6, choice of sample size depends on the
decision maker’'s tolerance for decision error [failure to detect contamination
above the screening action level (SAL)] as a function of the fraction of the
site that is contaminated. These in turn are affected by prior expectations
as to the potential size of the contaminated volume, likely heterogeneity

within that domain, and toxicity of the potential contaminants.

The percentage of the site over which contamination should be detected
(the abscissa in Fig. 4-6) should be small (5% to 20%) for a potentially
heterogeneous site, because for a site of this type, a small fraction of the
domain could contain most of the inventory of the contaminant. Conversely,
for a relatively homogeneous site, the minimum percentage for which
detection is important can be larger (30% to 50%), because no one part of

the site is expected to be much worse than any other.

Where the potential contaminants are extremely toxic even in small quantities,
or potentially present in very large concentrations (relative to the screening

action levels), a low probability of detection failure (5% or 10%) is desirable.
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TABLE 5-1
OU 1114 PRS SUBSECTION, AGGREGATION, LOCATION, .
AND POTENTIAL CONTAMINANT(S) OF CONCERN
SUBSECTION | PRS AGGREGATE/ NUMBER OF LOCATION POTENTIAL CONTAMINANT(s)
PRSs IN AGGREGATE OF CONCERN
5.1 Decommissioned storage/ 1 100 ft west of TA-3-70 | Pesticides, herbicides
5.2 Motor pool/ 2 TA-60-1 Semivolatile organic
compounds (SVOCs), PCBs,
waste oil
5.3 Outfalls/ 2 TA-3-141, TA-59-1 Depleted uranium, SVOCs,
metals, radionuclides
5.4 Point/spot spill/ 1 TA-3-40 Cyanides, metals
5.5 Sanitary treatment system/ 34 | East of TA-3-223 Radionuclides, metals, volatile

organic compounds (VOCs),
SVOCs, pesticides, herbicides

5.6 Septic tank/ 1 TA-60-17 VOCs and SVOCs, metals
5.7 Sigma Mesa east/ 4 TA-60 east end PCBs, waste oil
5.8 Sigma Mesa solar pond/ 2 TA-60 east end VOCs and SVOCs, tritium and

other low level radionuclides,
metals, cyanide, PCBs

5.9 Storm drains/ 2 TA-3-38, TA-3-261 Metals

5.10 Waste oil storage areas/ 4 TA-3-218, TA-3-223, VOCs and SVOCs, PCBs,
TA-3-253, TA-61-23 waste oil, metals

In the opposite case of low toxicity or low expected concentrations, higher
failure probabilities (up to 25%) are acceptable; the cost of achieving higher

confidence in the results is not warranted by the potential problem.

Within OU 1114, the larger sites are also potentially more heterogeneous,
so size does not enter as a separate factor here. However, for small sites,
decisions are driven primarily by a desire to expedite cleanup, and voluntary
corrective action (VCA) is the most likely alternative to no further action
(NFA) in most cases. For large sites, final decisions will generally be based
on risk assessment, and the screening assessment is a first step designed
to identify the contaminants of concern (COCs) for this purpose. If the
heterogeneity or severity of contamination in a large site turns out to be

greater than expected, more data will probably be collected in a Phase |l

investigation.

June 1993 5-2 RFI Work Plan for OU 1114



Evaluation of PRS Aggregates

Chapter 5

sepioiquey ‘sepionsed
eleoydnp | ‘SQOOAS ‘SOOA syuey
‘p81eso||oo | se|dwes 8100 mojjeys G W € 1 ‘seplonuoipel ‘sjeloy | poyw| sesu eesy | (e‘e)y LO-€
seploiqiey ‘sepionsed
ejeoidnp | ‘SQOOAS ‘SOOA
‘p81e00}|09 | sa|dwes 8109 Mojjeys ¢ W € 1 ‘sepljonuoipes ‘sielspy |legno eun) (cawio-€
seploiqiey ‘seplonsad
syeoidnp | ‘SQOOAS ‘SO0A
‘peie00j|00 | se|dwes e102 Mojeys 6 W F4 1 ‘sepljonuoipes ‘sjelo | ||epno peuopueqy (2o)wio-€
seploiqiey ‘sepionsad
‘SQOAS ‘SOOA lfepno
sejdwes 8109 Mojjeys g W 1 | ‘sepijonuolpel ‘sjeisy jeld 1emod (a)zr0-€ S'§
(uonesedo obelo)s ajseM
peleoso}jod | sejdwes 8100 mojjeys 9 W 1 1 Buneid) sepiueho ‘sjejapy esuy bupe|d ££0-€ ¥'S
(ssui01eI0QE] [EONAIEUR)
sjeaiwayoojoyd
‘sepijonuolpel
yids 1 so|dwes ei0o mojleys € | S/W € 1 ‘SQOOAS ‘SOOA ilejno |-65-vL ¥00-65
(jeoiweyooioele
uds | se|dwes 8100 Mo|[eys § N € 1 ‘Buliw) sDOA ‘siele | |lepno i Buyjoy GL0-€ £g
sjdwes Aiojeunjuod | sped ebeio}s S00-09-D
(ped Jed ) sejesydnp g ‘se|dwes 8100 mojjeys g S/H 2 7 S|1o 'SDOAS peaedun om| o0V
e|dwes Aiojewyjuos | ‘ssjdwes youp
peied0)|0 | | 8100 mojjeys g ‘se|dwes edepns G | s/ € S}i0 8ISEM ebeurelp urepy
(ebeiojs sewiojsuen lood
e|dwes Aiojewujuod | ‘@dueusUlEW B|2IYBA) lojow Jo yuou
P8}e20)j03 | ‘se|dues 8100 mo|leYS L | S/ € 1 s|eew ‘sg0d ‘s|io eisem youp ebeure:q (q)200-09 A
peys
Peeo0|j09 | se|dwes eoeuns g N 4 ) (ebBea0ys) sepionised | epioysed Jewiio (2)200-¢ LS
ALnigy All aioov NOILLI3S
VO 214I03dS-3LIS SIT1dWVS G3SOdOHd 40 HIGWNN <lHVA | 32IS |-H3A3S (s3s53904d) $202d NOLLdIHOS3a HO NAMS -ans

¢-s31avl

$3ZIS 31dWVS | 3SYHd ONIHSIN8V1S3 HOd SSHd PLEL NO 40 SOILSIHILOVHYHD

June 1993

RFI1 Work Plan for OU 1114



Chapter 5

Evaluation of PRS Aggregates

ejdwes Aiojewyuod | ‘sejdwes (ebeiois | eese pejelpewiel
|los pajedo||od | juswipes g ‘se|dwes diyo W € 1 juswdinbe) sgnd | ‘wewdinbe god 100-19
sejdwes (ebeio}s winip
sejeaidnp £ Aojeunjuod g Ajejewixoidde pue juewdinbe) SDOAS esle uojjoe
‘00 pieYy 104 suids € ‘sejdwes @100 mojieys gL | S/W € ! ‘SOOA ‘Andiews ‘'sgDd | wuelul ‘sjio g§0d (o)9s0-€
se|dwes Aiojeulilyuod g
‘se|dwes 8100 mojjeys  ‘se|dwes (ebeioys Juewdinbe) ebelos
Peie20j(0d 2 diyo g ‘se|dwes eseuns g W 4 1 sjejaw ‘jlo 9jsem ‘sgdd wewdinbe g0d (q'e)e00-€ oL's
sujesp
peeo0||09 | ejdwes Aiojewnjuod | 100}§ 8E-E-V1 (a)eLo-€
eyeoydnp L se|dwes 8109 mo|jeys § H € 1 (suiesp wuojs) sjejlep | ‘uiedp wWiols g-y 1 ‘(e)eLo-€ 6'S
se|dwes do} (wenjye
peie00)j0o | | esew g ‘eyuojueqpues ui (1emo) peiesl) Buisn Juswuedxe
! @juoueq/pues € ‘19/e| Jaddn g :seshjeue ) uofeiodeas) sepiueld
u syds 2 sejdwes 8100 mojieys 9 { S/W € 1 ‘s|ejaw ‘sepljonuoipey puod Jejog (e)500-09
eyeoidnp | (ebeiois Aiesodwiey) eeie
‘peledo)|od | so|dwes 8102 MOj|eYS ¢ W 4 I sg0d ‘SDOAS ‘SO0A ebelo}s wnQ (9)v00-09 8'G
jue) ebeiols
punoibiepun
Alojewijuod g ‘pauleisun p (s)uey ‘ebeio)s yue} (P)¥00-09
Nids | ‘peyedo}jod | ‘poulels ¢ sejdwes edepng | W 4 1 1en} Aidwe) sjto eisepm ebpnis jeselg | ‘(q)¥00-09
eeJe 8dueUBUIBW
20 pisy Aiojeunijuod | ‘pejelpewelun g (soueusjurew 8|91YyeA
10} J|ds ¢ ‘pejed0||0d | ‘pejelpswes g :sejduies edepung H v | 8|oIyeA) sjio eisep |  pue |los peulels (e)200-09
Aiojeunjuos g
‘esle pajelpewaiun g ‘eale (ebeio)s Jouniojsuedy) eus ebeioys
pelesojjoo | | pelelpewses Q| :sejdwes eoeung H v 1 sjio ejsem ‘sgDd Jesuwlojsuelj (e)y00-09 LS
Jodea ojuebio Jo} sejdwes g (siuenjos ‘yuied) )uey opdes
ejedidnp | ‘(lueseud y pinby ) seidwes 9 | b 1 sjelsw ‘sDOAS ‘sOOA |  Aupoeyoelise) | (2)900-09 9'g
ALlniav All aldov NOILO3S
VO J14103dS-3LIS S31dNVS G3S0d0Hd 40 HIGNNN -dVA | 32IS | -H3A3S (s35S320Hd) 209d NOI1dIHOS3a HO NNMS -ans

S32IS 31dNVS | 3SYHd DNIHSITEV.LSI HO4 $SHd viEE NO 40 SOILSIHILOVHVHO
(penunuod) z- 318V1

RFI Work Plan for OU 1114

June 1993



Chapter 5 Evaluation of PRS Aggregates

Severity (toxicity and/or potentially high concentrations), heterogeneity,
and size of OU 1114 PRSs are categorized as follows in Table 5-2.

5.0.1.1 Severity

/
L Lowforall PRSs by virtue of either low toxicity, expected

low levels, or both.

5.0.1.2 Heterogeneity

L Low. Spatial distribution of contamination, if any, should

be relatively homogeneous throughout the site.

M Moderate. Spatial variations should be smooth, even if

potentially large across the site.

H High. Spatial distribution could be spotty, contamination
could be highly localized within the site.

S Stratifiable. Subdomains within which spatial variations
should be smaller can be defined based on professional
judgment and/or field surveys.

5.0.1.3 Size
1 Very small, less than 0.02 acre.

2 A fraction of a residential exposure unit (EU), 0.02 to

0.1 acre.
3 One to five EUs, 0.1 to 1 acre.
4 Extensive, greater than 1 acre.

5.0.2 Decision Errors

Decision errors can arise from several different sources. These include:

5.0.2.1 Population variability, which is of greatest concern when the
likely scale of the contamination (determined by release and
transport mechanisms) is small compared to the size of the
volume to be investigated. This component of error can be

controlled by using field screening to improve coverage of the
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site and by composite sampling where feasible. Its significance

can be estimated from collocated samples (defined below).

5.0.2.2 Sampling error can be introduced when sampling techniques,
sampled media, or constituents of interest are difficult to control
(e.g., loss of volatiles during sample collection, constituents that
persist despite decontamination of equipment, difficulty of access
to the domain of interest). Further problems may arise during
packaging and shipping of samples or preparation of aliquots for
analysis. Controls are largely procedural. The significance of
this error component can be estimated from field splits (defined
below) and from QA samples designed to detect sampling bias
such as rinsate and trip blanks or field sampling of a prepared

matrix.

5.0.2.3 Analytical error arises from problems during sample extraction
and preparation as well as from instrumental variability. Field
methods may be less well calibrated, less stable, or less sensitive

than fixed laboratory methods, and may not produce comparable

data because of differences in sample preparation. Controls
again are largely procedural, including appropriate calibration
checks. The significance of this error component can be estimated
from blanks and spiked matrix samples (double blind when
possible), from laboratory splits (two aliquots from the same
sample) and from replicate measurements made on the same

aliquot.

5.0.3 QA samples defined

For Phase | sampling at OU 1114, least is known about the component of
error due to population variability. Therefore, Table 5-2 also includes
suggested sample sizes for field quality assessment (QA) samples of
various types. These QA samples are to be prepared on site from the same
media as the routine samples. The types suggested in Table 5-2 include
collocated samples, field splits (second subsample), field duplicates, and

other QA samples defined below.

June 1993 5-6 RFI Work Plan for OU 1114



Chapter 5 Evaluation of PRS Aggregates

5.0.3.1 A collocated sample is a second sample collected next to the

. first sample, as close as practicable (usually 1 to 2 ft away),
using the same method as the first (both spade or scoop samples,

both manual shallow cores, etc.). In general, subsamples for the

collocated sample are prepared for each proposed analysis as

for the first sample.

5.0.3.2 A field splitis a second subsample collected in the field from a
prepared (e.g., homogenized) sample for a designated type of
analysis. This can be appropriate for inorganic, radionuclide,
and most semivolatile organic analyses but, in general, is not

useful for volatile organic analyses.

5.0.3.3 A field duplicate is a second subsample collected for a minimally
disturbed field sample (usually a core) for a designated type of
analysis. Field duplicates are used in place of field splits for

volatile compounds.

’ 5.0.3.4 Other field QA samples, such as rinsate blanks, field blanks,
and trip blanks, will be included as appropriate. (Guidelines are
provided in the generic QAPjP.) In addition, many types of
standard laboratory quality control (QC) samples are controlled
by the sample coordination facility or individual contract
laboratories. These include double-blind samples to the analyst
(analyst does not know this is a QA sample), single-blind samples
(analyst can tell it is a QA sample but doesn’t know “right”
answer), samples of standard materials that provide on-line
measurements to the analyst (calibration check standard,
replicate measurement), and matrix blanks (of same or different

matrix from routine samples, but at least single blind).
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5.1 SWMU 3-002(c): Decommissioned Storage

5.1.1 Background
51114 Description and History

SWMU 3-002(c) is an area directly beneath a dismantled 15 x 19 ft pesticide
storage shed, TA-3-1494. The site includes an unbermed 9 ft square
concrete pad surrounded by soil on all sides. The cement pad was not a
foundation for the larger shed, but was in place before the shed was
erected. Visual inspections confirm this pad (and the soil around it) have no
sign of staining or damage. This PRS lies approximately 100 ft west of the
Johnson Controls administrative office for roads and grounds, TA-3-70.

Johnson Controls also manages the pesticide storage facilities.

From the early 1960s through 1984, the wooden shed was used to store
drums of liquid and powdered pesticides and possibly herbicides (insecticides
and herbicides were once included in the generic term “pesticides”). A 14-
year supervisor reports that employees may have brought hand-held

equipment into the shed to dispense pesticides and prepare solutions.

Spills or leaks would have soaked into the wood floor. There was not a water
source inside the shed (L'Esperance 1992, 17-765).

Directly east of the shed site is a 12 x 19 ft cement pad with 6 in. curbing on
all sides, used as a secondary containment. The south side of the pad had
an asphalt ramp over the curb. Pesticide application vehicles were parked
there when not in use. There are no known releases from the vehicles or
other equipment that may have been filled inside this containment area. A
drain pipe was located in the southwest corner of the pad, through the
curbing, to release any accumulated rainwater. The cement pad was
asphalted after 1989 to bring the surface grade up to the height of the

curbing. Presently nothing is stored there.

From 1984 to 1987 these pesticides were stored in two metal sheds
(TA-3-1977, 1978) a few feet north of the former location. In 1987, all
pesticides were moved to a new storage facility, TA-60-29, on Sigma Mesa
(L’Esperance 1992, 17-765). There are no records thattracked the type and

quantities of pesticides stored at the old shed.
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In 1989 the original pesticide storage shed was dismantled. The raised
wood floor of the shed was permeated with pesticides; therefore, it was cut
up, barreled, and disposed of as hazardous waste. No soil samples were
taken from the area under the floor at the time of demolition (Weston 1992,
17-582).

51.1.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-3. Site-
specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.1.1.2.1 Nature and Extent of Contamination

Releases at the pesticide storage shed are unknown because the soil under
the structure was never sampled when the shed was decommissioned.
PCOCs are pesticides and/or herbicides that may have leaked or spilled
onto surface soil beneath the storage shed. In general, pesticides and
herbicides are relatively insoluble in water and adhere strongly to soil
particles; therefore, potential pesticide/herbicide contamination is not

expected to have migrated significantly beyond the PRS boundary.

5.1.1.2.2 Potential Pathways and Exposure Routes
A summary of exposure mechanisms and human receptors is presented in
Table 5-3.

TABLE 5-3

EXPOSURE MECHANISMS AND RECEPTORS
FOR DECOMMISSIONED STORAGE, SWMU 3-002(c)

POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS
Surface soil Erosion resulting | On-site workers On-site workers
in wind dispersion

Off-site surface water runoff is not expected to be a significant route of
migration because the area is relatively flat and there are no drainage
channels in the immediate vicinity (the closest drainage channel is

100 ft away).
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5.1.2 Remediation Decisions and Investigation Objectives

If corrective measures are required at SWMU 3-002(c), they are most likely
to consist of removing contaminated soils. The objective of the RFI Phase |
investigation of this PRS will be to provide enough information about the
levels of hazardous constituents at this site to determine whether there are
any COCs, and if so, to perform a baseline risk assessment to determine

whether remediation is needed.

No Resource Conservation and Recovery Act (RCRA) facility investigation
(RFI) Phase 1l investigation is anticipated for this PRS, although VCA, if
necessary, may include soil and concrete wipe samples to verify the

attainment of cleanup standards.

513 Data Needs and Data Quality Objectives

Environmental data are needed to determine the concentration levels of
hazardous constituents, specifically pesticides and/or herbicides, in the soil
within SWMU 3-002(c). The domain for potential remedial decisions consists

of surface soils in the 15 x 19 ft area that lie beneath the former pesticide

storage shed. Phase | data will be used first to identify COCs (that is,
pesticides or herbicides present above SALs), based on the maximum
concentrations observed. f any contaminants are identified, an upper
confidence bound on the mean contamination over the site will be used in
a baseline risk assessment for on-site workers (see Chapter 4,
Subsection 4.3).

Given the low toxicity and moderate heterogeneity of potential contamination
at SWMU 3-002(c), reconnaissance sampling (see Chapter 4,
Subsection 4.6) should be sufficient so that COCs will be detected with
moderate confidence (80 to 90%) if one-third or more of the small domain
is affected. (Five independent observations will provide 85% confidence.)
Samples will be distributed around the central concrete pad (9 x 9 ft) near
the edge of the pad at points where runoff occurs, if such points can be
determined, and near the southwest corner of the 12 x 9 ft cement/

asphalt pad.
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514 Sampling and Analysis Plan
5.1.4.1 Field investigation

514.1.1 Engineering Surveys

SWMU 3-002(c) sampling points will be field surveyed at the time of sample
collection. This will consist of site engineering (geodetic) mapping. All

sample locations will be recorded on a base map.

5.1.4.1.2 Sampling

Five samples (see Subsection 5.0.1) will be collected, nominally at the
points shown in Fig. 5-1. If points of runoff from the concrete pad can be
identified by visual inspection at the time of sampling, one or two of these
points may be relocated to within one foot of such a point. An additional
sample collocated with one of these five samples will also be collected to
provide an indication of sampling variability. Additional QA sampling will
follow the guidelines of the QAPjP in Annex Il of this work plan.

The sample interval to be collected will be 0 to 6 in. in accordance with
LANL-ER-SOP-06.11, RO, Stainless Steel Surface Soil Sampler.

5.14.1.3 Laboratory Analyses

All samples will be analyzed for organochlorine pesticides that are persistent
in the environment and will serve as good indicators of contamination. Two
of the five samples will also be analyzed for organophosphorus pesticides

and herbicides. See Table 5-4 for a list of laboratory analyses.
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5.2 Motor Pool Aggregate

5.21 Background

5.21.1 Description and History

The PRSs in this aggregate are located at the west end of TA-60. The
Laboratory’s maintenance contractor, Johnson Controls, Inc., conducts its
physical support operations as well as activities associated with the Test
Fabrication facility at this site. This technical area was created during the
1989 Laboratory redefinition of technical areas when portions of TA-3 were

designated as TA-60. It is located adjacent to and east of TA-3.

The motor pool aggregate includes SWMU 60-007(b) and AOC C-60-005
aggregated on the basis of their physical proximity and similarity of potential

contaminants. Refer to Subsection 5.2.4 for an illustration of the area.

SWMU 60-007(b), is a storm drainage ditch located north of the Motor Pool
Building, TA-60-1. The ditch extends approximately 600 ft from the paved
area directly north of TA-60-1 to the bottom of Sandia Canyon. East of

TA-60-1 are two tiered parking lots/salvage yards used for vehicle parking,

new product required for operations, and equipment storage. The upper lot
extends about 200 ft to the east and is bounded by a 6-ft chain link fence.
The half of the yard nearest to TA-60-1 is paved; the remainder is a gravel
surface. Just east of the fence the land drops sharply to the lower lot.
Between the two lots is a drainage ditch running south that carries runoff
from the upper lot. This ditch then joins another drainage ditch east of
TA-60-1 and TA-60-2 which runs from west to east between the two parking/

storage lots and ultimately drains into Sandia Canyon.

TA-60-1 was built in 1978. It houses offices, the heavy equipment
maintenance garage, and the fleet maintenance garage. There were two
point sources of environmental release to the ditch. The first was process
waste from an outdoor steam-cleaning pad east of TA-60-1 (engines to be
overhauled were first steam cleaned to give the mechanics a clean surface
to work on). From 1978 to 1986 the waste was discharged across the
gravel/soil yard directly into the ditch. In 1986, an oil-water separator was
installed to catch effluent from the steam-cleaning operations. The second

contaminant source was an underground storage tank (UST) used for

June 1993 5-14 RFI Work Plan for OU 1114



Chapter 5 Evaluation of PRS Aggregates

storing waste automobile oil. The tank was situated just above this ditch.
From 1978 to 1986 oil spills were common during transfer into this tank. In
1986, obvious areas of contamination in the storm drainage ditch were
removed to bedrock as a voluntary cleanup effort. Contaminated soils were
placed in drums and tested for polychlorinated biphenyls (PCBs) (results
were negative), before being removed by the Waste Management Group
(HSE-7). New procedures were adopted to minimize transfer spillage (Green
1986, 17-772).

An additional source of contamination could result from the large, asphali-
paved lot several hundred feet northeast of TA-60-1. This area, shown in
sampling maps following Subsection 5.2.4.1.2, consisted of equipment

storage with capacitors labeled as containing PCBs.

AOC C-60-005, located downslope 30 ft to the southeast of the maintenance
warehouse, TA-60-2, consists of two unpaved pads used for new product
storage, one 12 x 65 ft, and the other 12 x 40 ft. The storage pads were
constructed at the time TA-60-2 was built in 1978 (LANL 1992, 17-683).
Both pads held 565-gallon drums of antifreeze, motor oil, grease, transmission
fluids, Stoddard solvent (xylene - petroleum naphtha product), and
automobile window washer fluid. Materials were dispensed from drums
stored on these pads. There have never been any PCB-containing product
or waste stored on the pads. The pads were subject to weekly visual
inspections. Prior to 1985, neither pad was completely bermed. In 1985,
6-in. asphalt berms with release valves were constructed at the open ends
of both pads. These berms mitigated rainwater and snowmelt runoff.
However, because of the amount of rain and snowfall received, the slope of
the storage yard, and the relatively low height of the end asphalt berms,
runoff from the pads continues (LANL 1992, 17-683).

The two soil pads are discolored and have a marked petroleum odor. In
1990, soils from the storage pads were sampled. Volatile organic compounds
(VOCs) and semivolatile organic compounds (SVOCs) detected are listed in
Subsection 5.2.1.2.1. All drummed liquids were moved to an upgraded
bermed cement storage pad in 1990 (LANL 1992, 17-683).
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5.21.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-4. Site-
specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.2.1.2.1 Nature and Extent of Contamination

The contamination constituents detected from the 1990 sample screening
at AOC C-60-005 were not characteristic of the products stored on the soil
pads. The constituents could have been transported across the storage
yard from equipment degreasing (steam cleaning) activities that existed
upslope from the soil pads as well as from spills or leaks from other nearby

storage pads also transported during periods of rainwater runoff.

Seven samples were collected from pad #2, at depths of 0 to 4 in., and five
from pad #3 at depths of 2to 10 in. All samples were analyzed for VOCs and
SVOCs using EPA SW 846 methods 8260 and 8270, respectively. The

analytical request specified that results were for screening purposes only.

Trichlorotrifluoroethane, methylene chloride, and carbon disulfide were

found at concentrations of less than 0.1 ppm in samples from pad #2.
Carbon disulfide was found in similar concentrations in several samples
from pad #3. In addition, one sample contained naphthalene at 0.15 ppm
and 1,3,5-trimethylbenzene at 12.8 ppm. Tentatively identified hydrocarbons
were estimated at 8 to 40 ppm in these two samples. Table 5-5 lists the

range of analytical results compared to SALs.

The medium-level screening protocol that was followed for semivolatiles,
with detection levels on the order of 20 ppm, resulted in no reportable
concentrations apart from one sample with Bis(2-ethylhexyl)phthalate,
which also appeared in an associated laboratory reagent blank (Leibman
1990, 17-783).

PCOCs at SWMU 60-007(b) include petroleum compounds and PCBs.
Waste motor oil may contain very low concentrations of hazardous metal
contaminants, principally copper, chromium, and possibly lead, because of
corrosion of engine parts. Since concentrations would only be present far
below SALs, metals are not considered PCOCs at this PRS. Current
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contaminant concentrations, and the extent and spread of contamination is
. unknown.
TABLE 5-5
RANGE OF VOC ANALYTICAL RESULTS AT AOC C-60-005
(1990 FIELD SCREENING)
ANALYTE TRICHLORO- CARBON | METHYLENE 1,35
TRIFLUOROETHANE | DISULFIDE | CHLORIDE TRIMETHYL-
BENZENE
Limit of Quantitation (ppm) 0.005 0.005 0.005 0.500
'SAL (ppm) NR 7.400 5.600 NR

PAD # 2 (Sample Concentrations)
Sample # 196 0.061
Sample # 199 0.012
Sample # 200 0.062 106.000 0.044
Sample # 202 0.043
PAD # 3 (Sample Concentrations)
Sample # 204 0.059

. Sample # 205 0.035
Sample # 206 12.800
Sample # 207 0.021

NR = not regulated

5.21.2.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in
Table 5-6.

VOCs at the atmosphere/soil interface have evaporated; however, SVOCs

may be present in near-surface soils due to infiltration.

5.2.2 Remediation Decisions and Investigation Objectives

On-site corrective measures are proposed for SWMU 60-007(b) and
AOC C-60-005. Field analysis for total petroleum hydrocarbons (TPH) will
be performed on the samples collected. Any sample found above cleanup
levels (100 ppm) will undergo a VCA in which all soil will be removed until
. further field analysis indicates that surrounding soil concentrations are

below cleanup standards. Samples from each cleaned area will then be sent
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TABLE 56
EXPOSURE MECHANISMS AND RECEPTORS .
FOR MOTOR POOL AGGREGATE
POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS

Surface soil within | Erosion resulting | On-site workers Recreational

PRS boundaries | in wind dispersion users [60-007(b)]
Surface water On-site workers
runoff and (C-60-005)
infiltration
Volatilization

Sediment in Wind dispersion | On-site workers Recreational

drainage ditch users
Runoff

Subsurface soil Excavation or None Construction
erosion resulting workers
in surface release .
mechanisms On-site workers

for off-site confirmatory analyses. If TPH is not detected above cleanup

levels, then at least one confirmatory sample will be collected from each

representative sample area.

PCB-suspect areas will undergo soil and sediment screening using
immunoassay techniques with detection limits of 5 ppm, following the draft
SW 846 Method 4020. Areas exceeding the Toxic Substances Control Act
(TSCA) cleanup standard of 10 ppm for unrestricted industrial use will be
considered for cleanup to that level. However, sites that are more difficult
to clean up may require an evaluation from the regional EPA to determine
the cleanup level (EPA 1991, 17-852). Confirmatory samples will be collected
for fixed-laboratory PCB analyses. If no areas are found to exceed 10 ppm,

at least one confirmatory sample will be sent for laboratory analyses.

Additional investigation will be conducted to help determine the source of
any contamination; i.e., the ditch in SWMU 60-007(b) drains areas to the
west as well as the motor pool itself and storage areas to the north. The
series of ditches draining AOC C-60-005 also serve operational and

equipment storage areas east of TA-60-1.
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If no COCs are identified during field or confirmation analyses at
SWMU 60-007(b), AOC C-60-005, and the associated drainages, no further

action will be proposed for the motor pool aggregate.

5.2.3 Data Needs and Data Quality Objectives

Environmental data are needed to determine the concentration levels of
hazardous constituents in environmental media associated with the Motor
Pool aggregate. The domain for potential remedial decisions, and the

corresponding populations to be sampled, are described as follows:

The domain of interest for SWMU 60-007(b) is bounded on the west by the
beginning of the asphalt pavement lining the ditch, to the north and south by
the edges of the ditch itself, and on the east by the rim of Sandia Canyon
(Fig. 5-2). Professional judgment will be used to determine locations in this
channelthat are most likely to retain petroleum products and other hazardous
constituents during runoff events (see Appendix D, Subsection 4.1.4).
Sampling will include surface media (0 to 6 in.) and shallow core samples

(0 to 18 in.) at these locations.

The domain for decisioné about AOC C-60-005 consists of the two unpaved
pads that constitute this PRS, together with the series of ditches draining
the area. Soil samples for screening will be collected to a depth of 18 in.
from these pads, and both the location of sample points and depths of
sampling may be biased by staining or other visual evidence of contamination.
Sampling of sediments and tuff in the drainages will be biased, as above, by

judgment as to locations most likely to retain material during runoff events.

All samples will be analyzed for TPH in the field, for comparison with a
cleanup level of 100 ppm. PCBs are of interest in SWMU 60-007(b), for
comparison with TSCA cleanup levels of 1 to 10 ppm for unrestricted
industrial use. Semivolatile organic analysis will be conducted for
confirmatory samples from the AOC C-60-005 pads and from locations in
the associated drainages where they might be retained (i.e., sediment
catchments of depths greater than 6 in.). Results for confirmatory samples
will be compared with SALs for hazardous organic compounds associated

with materials formerly stored at this site.
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Fig.5-2. Location of motor pool aggregate, SWMU 60-007(b) and AOC C-60-005 (also
see Fig. E-5, Appendix E).
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The principal use of the screening data will be to identify COCs by comparison
of the maximum observed soil concentrations with these levels. The toxicity
of the PCOCs is generally low, but the decision domains are quite
heterogeneous. Sample sizes should be selected to provide moderate
confidence for this screening assessment. Guiding the selection of samples
by visual evidence and professional judgment should partially offset the
effects of the heterogeneity on the ability to locate contamination, if present.
Thus, although four samples can nominally provide 80% confidence of
detection only if at least one-third of the domain is affected, biased screening
should permit detection of contamination affecting a much smaller fraction

of the domains of interest here.

5.24 Sampling and Analysis Plan
5.24.1 Field Investigation
524.1.1 Engineering Surveys

All sampling points presented in Figs. 5-3, 5-4, and 5-5 will be field surveyed
at the time of sample collection. If additional samples are required as a
result of field activities, the sample locations will be marked with pin flags
and surveyed as soon as possible. Field surveying will consist of site

engineering (geodetic) mapping. Data will be recorded on a base map.

5.2.4.1.2 Sampling

SWMU 60-007(b). Seven sample locations (see Subsection 5.0.1) from
SWMU 60-007(b) are shown on the sampling map (Fig. 5-3). The seven
0 to 18 in. (or soil/tuff interface) samples will be collected from logical areas
of PCOC concentrations, such as deposits in sediment catchment basins
and turns orbends inthe ditch, in accordance with LANL-ER-SOP-06.10, RO,
Hand Auger and Thin-Wall Tube Sampler. One collocated sample and at
least one confirmatory sample will be added to these surface samples.
Additional field analysis and/or confirmatory samples may need to be

collected if contamination is detected.

Seven sample locations (see Subsection 5.0.1) have been selected from
the main drainage ditch (Fig. 5-4) collecting runoff from TA-60-2. For the two

locations with the deepest sediment catchment basins, manual shallow core
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Permanent structure

0 100 200 300 ft h\_\ (} Temporary structure
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cARTography by A. Kron 6/8/93
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@®  Manual shallow core sample (0-18 in.)
Contour interval = 2 ft

Fig. 5-3. Sampling locations for SWMU 60-007(b), motor pool drainage.
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Fig. 5-4. Sampling locations for main drainage ditch from TA-60-2.
June 1993

RFI Work Plan for OU 1114 5-23



Evaluation of PRS Aggregates Chapter 5

Pad 3
Pad 2
(soil pad with asphalt berm)
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o 205 (10 @j
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© X @® Proposed manual shallow core sample (0—18 in.)
X 197 (2-3")
201 (0-3") X 1990 Sample screening location (sample number
and depth below surface; Liebman 1990, 17-783)
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Fig. 5-5. Sampling locations for AOC C-60-005, motor pool storage pads.
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samples (0 to 18 in. or soil/tuff interface) will be collected using a hollow
stem auger and continuous tube sampler (LANL-ER-SOP-06.10, RO, Hand
Auger and Thin-Wall Tube Sampler). Surface samples (0 to 6 in.) will be
collected from the remaining locations in accordance with
LANL-ER-SOP-06.09, RO, Spade and Scoop Method for Collection of Soil
Samples. Additional field analysis and confirmatory samples may be required

if contamination is detected.

AOC C-60-005. The four 0to 18 in. sample points have been selected based
on soil staining and/or prior field screening results at each of the two pads
that make up AOC C-60-005 (see Fig. 5-5). Each location will be sampled
in accordance with the manual shallow core technique,
LANL-ER-SOP-06.10, RO. Samples for semivolatile and TPH analyses may
be selected at any part of this interval, based again on visual staining if it is
present. At least one confirmatory sample will be collected from each pad
for TPH and SVOC analysis. Additional field analysis and confirmatory
samples may be required if contamination is detected. Duplicate samples

for semivolatile analysis will be selected from one core in each pad.

In addition to the duplicate and collocated samples mentioned above, QA

sampling will follow the guidelines of the QAPjP in Annex |l of this work plan.

5.24.1.3 Laboratory Analyses

TPH field analysis using gas chromatography (GC)/flame ionization detector
(FID) will be performed on samples from both PRSs. Samples collected from
SWMU 60-007(b) will be analyzed in the field for PCBs using immunoassay
techniques following the draft SW 846 Method 4020. Confirmatory samples
from SWMU 60-007(b) will be analyzed for TPH and PCBs at a fixed
laboratory. Confirmatory samples from the pads in AOC C-60-005 will be
analyzed for SVOCs and TPH at a fixed laboratory, as will confirmatory
samples fromthe cored locations in the main drainage ditch. Areas identified
as having contaminants above cleanup levels will undergo VCA. Soil will be
removed and drummed until further field analyses indicate that contaminants
in the remaining soil are below cleanup levels. Confirmatory samples will be
collected for fixed laboratory analyses after any VCA. Field and/or fixed

laboratory analyses will be performed as listed in Table 5-7.
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5.3 Outfalls Aggregate

5.3.1 Background

5.3.1.1 Description and History

The two PRSs included in this aggregate are SWMU 3-015 and
SWMU 59-004. These PRSs are aggregated on the basis of similar
geomorphology, function, sampling strategies, and risk assessment

conceptual models.

SWMU 3-015 is located at the exit of National Pollutant Discharge System
(NPDES) outfall number EPA 04A140 located between the pavement and
the security fence northeast of the rolling mill building, TA-3-141. The outfall
area is level and covered with grasses. Effluent from the outfall has formed
a narrow channel which drains northeast. Engineering drawing ENG-C 27347
indicates that the outfall received effluent from janitor sinks plus floor and
roof drains. The lines draining to the outfall are were decommissioned in
early 1993. One water sample was collected from the outfall area at the time
of decommissioning, February 11, 1993. Laboratory analysis of alpha

(plutonium and uranium) and beta resulted in less than detectable counts.

The lower limit of detection (LLD) is 14 to 16 counts per minute (cpm). If
counts are less than 14 cpm, it is reported as non-detectable activity (NDA)
(LANL 1993, 17-811). Roof drains have been connected to an existing
outfall in Mortandad Canyon. The floor drains have been rerouted into the
TA-50 radioactive liquid waste line. Engineering drawing ENG-C 46297

~ identifies these changes.

From 1962 to 1990, TA-3-141 housed electrochemical and depleted uranium
processing facilities (Keenan 1977, 17-199). Currently powder
characterization, plasma flame spray processing, beryllium processing,

and depleted uranium processing are ongoing operations.

SWMU 59-004 is located at the exit of an outfall located south of the
occupational health laboratory, TA-59-1, and of an office trailer, TA-59-2.
Effluent from the outfall, NPDES permit number EPA 03A098, empties onto
a rock-lined ditch underlain with a cloth-type liner approximately 4 ft wide x

50 ft long, then flows down a narrow channel into Twomile Canyon. The

ground directly below the outfall (under the rock-lined ditch) has recently
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been excavated to lay underground piping for the sanitary waste system
consolidation (SWSC) plant. Natural catchments are visible for another
50 ft before the outfall traverses downward into the canyon. The canyon is

160 ft deep at this point and forested with coniferous trees.

TA-59-1 houses laboratories and offices of the industrial hygiene group.
Facilities also include a machine shop, storage for radioactive sources, and
photographic darkrooms. Laboratories in TA-59-1 peddrm analyses of
radioactive constituents as well as organic and inorganic analyses. Drains
in these laboratories have always been connected to the acid waste line.
The exhaust hoods in the laboratories were required to add a scrubber unit
to the ventilation system. The water from the scrubber was rerouted to the
outfall. Other water sources from the outfall include drains located in the
basement of TA-59-1 from equipment rooms (once-through cooling water),
sinks, fire water, the boiler room (boiler blowdown), and hot and cold water
pumps. (LANL 1992, 17-810). The outfall also receives cooling tower
blowdown as shown in Engineering drawings ENG-C 35288, ENG-C 35289,
and ENG-C 35292.

53.1.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-4. Site-
specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.3.1.2.1 Nature and Extent of Contamination

The outfalls that make up these PRSs are categorized by the NPDES permit
as industrial. The prefix 03A includes outfalls that receive waters from non-
contact cooling water, non-destructive testing discharge, and water
production facilities. Those with the prefix 04A include waters from cooling
tower blowdown, evaporative coolers, condensers, and air washer blowdown.
All 03A and 04A outfalls throughout the Lab are sampled weekly on a
sequential rotating basis. The monitoring parameters for 03A include flow
rate, total suspended solids, chlorine, pH, and total phosphorus. Outfalls
designated 04A, monitor only flow rate and pH. None of the parameters
mentioned above are of interest to the ER program. The application for
NPDES permits began in the mid 1970s. Every five years, reapplication for

RFI Work Plan for OU 1114 5-29 June 1993



Evaluation of PRS Aggregates Chapter 5

the NPDES permit requires analyses of over 120 analytes including some

RCRA-regulated constituents. Analytical reports from these water analyses
are not included in this RFI, which is concerned with PCOCs that may have
accumulated in the soil since the early 1960s for TA-3-141 and late 1960s
for TA-569-1.

It is probable that prior to the installation of the NPDES permit program, the
soils in the outfall area of SWMU 3-015 received depleted uranium. Other

possible floor drain wastes may be mercury, beryllium, and VOCs.

Potential contaminants at SWMU 59-004 include VOCs and possibly
radionuclides from laboratory activities; however, drains from the laboratories

go directly to the acid waste line.

Metals were used in greater amounts than VOCs or SVOCs at these SWMUs
and are more persistent in the environment. If metals are not present above
SALs at these sampling locations, it is very unlikely that contamination by
VOCs or SVOCs would be present above SALs. Therefore, metals have
been selected as indicator parameters for potential contamination. If any of

the metals are detected above SALs, then additional sampling may be

necessary to determine whether VOCs and SVOCs are present above
SALs.

5.3.1.2.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in
Table 5-8.

There are sedimentation catchment areas in the drainage channels where
contaminants would have been expected to accumulate. VOCs at the

atmosphere/soil interface would have evaporated.

5.3.2 Remediation Decisions and Investigation Objectives

If corrective measures are required at either of the outfalls in this PRS
aggregate, they will most likely consist of removing contaminated sediments
and tuff from the outfall areas. RFl Phase | investigations will provide data
for screening assessments to determine whether any hazardous constituents

are present above SALs. If any COCs are identified in Phase | samples, RFI

Phase |l investigations may be required to determine the extent of
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contamination for baseline risk assessment and the design of corrective

measures.
TABLE 5-8
EXPOSURE MECHANISMS AND RECEPTORS
FOR OUTFALLS AGGREGATE
POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS
Surface soil below | Wind dispersion | On-site workers Recreational users

outfall

Surface water

erosion resulting
in surface release

runoff and

infiltration

Volatilization
Sediment and tuff | Wind dispersion None Recreational users
in drainage Runoff
channels
Surface water in | Runoff None Recreational users
drainage channels E .

vaporation

resulting in

surface release

mechanisms
Subsurface soil Excavation or None Construction

workers

On-site workers

mechanisms

5.3.3 Data Needs and Data Quality Objectives

Environmental data are needed to determine the concentration levels of
hazardous constituents in soils, sediments, and tuffs below the outfalls. RFI
Phase | investigations will concentrate on environmental media (soil and
sediments) relatively near the outfall points, where any contamination that
is found is most likely to be associated with the outfalls in question.
Specifically, the domain for Phase | decisions about SWMU 3-015 is the
grassy area adjacent to the outfall just east of the security fence and the
ditch between that fence and the road, northward toward the culvert under
the road that carries runoff to Sandia Canyon. The decision domain for
SWMU 59-004 is the 50 ft of undisturbed channel below the outfall, which
descends into Twomile Canyon. Both outfalls have stable, well-established

drainage patterns within these domains.

RFI Work Plan for OU 1114 June 1993



Evaluation of PRS Aggregates Chapter 5

Professional judgment will be used to the extent possible to determine

locations in these domains that are most likely to retain hazardous
constituents; i.e., sediment catchment basins, particularly leading into
Twomile Canyon. Shallow cores will be sited within these locations, and
field screening (for radioactivity and volatile organics) may be used to select

samples for analysis from these cores.

The principal use of the Phase | data will be to identify COCs by comparing
the maximum observed soil concentrations of the constituents of potential
concern with SALs for soil. (See Subsection 5.3.1.2.1 for the PCOCs for
each PRS.) The toxicity of the PCOCs is generally low, but the decision
domains are quite heterogeneous. Sample sizes should be selected to

provide moderate confidence for this screening assessment.
5.3.4 Sampling and Analysis Plan
5.34.1 Field investigation

5.3.4.1.1 Engineering Surveys

Sampling points will be field surveyed before sample collection to provide

a grid for radiological field screening. This will consist of site engineering

(geodetic) mapping. Data will be recorded on a base map.

The geomorphologic survey will consist of mapping of the first-order drainage
channels downslope of the two drain outfalls. Sample site selection will be
guided by surface drainage mapping of sediment catchment sites from the

outfall streams.

5.3.4.1.2 Sampling

Five manual shallow-core samples (see Subsection 5.0.1) will be collected
from the erosion channel leading from the outfall (SWMU 3-015) using a
hollow stem auger and continuous tube sampler (LANL-ER-SOP-06.10, RO,
Hand Auger and Thin-Wall Tube Sampler) to a depth of 18 in. or the soil/tuft
interface (whichever is more shallow). Four of the five samples will be
located within 50 ft of the outfall drain line. The remaining sample will be
collected within 20 ft of the entrance to the culvert that passes below the

road located approximately 200 ft to the north-northwest of the outfall. Refer

to Fig. 5-6 for sample locations.
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Three soil samples will be collected at three distinct areas below the rock-
lined ditch at SWMU 59-004. Manual shallow core samples will be collected
using a hollow stem auger and continuous tube sampler
(LANL-ER-SOP-06.10, RO, Hand Auger and Thin-Wall Tube Sampler) to a
depth of 18 in. or the soil/tuff interface. The three core samples will be
collected at catchments on the mesa top before the drainage transitions

down the steep walls of Twomile Canyon. See Fig. 5-7 for sample locations.

5.34.1.3 Laboratory Analyses

All samples for SWMU 3-015 and SWMU 59-004 will be field screened for
organic vapor and gross alpha and beta/gamma radiation. If radioactivity is
detected during the screening at levels above 1 000 cpm the samples will
be sent to a field screening trailer for gross alpha, gross beta, gamma
spectroscopy, and tritium analyses (tritium for SWMU 59-004 only). if
radioactivity is not detected, or detected at levels below 1 000 cpm, those
samples will be sent to a fixed laboratory for confirmatory gross alpha, gross

beta, gross gamma, and tritium analyses.

In addition, all samples for SWMU 3-015 and SWMU 59-004 will be analyzed
for metals listed in the OU 1114 metals suite as discussed in Appendix D,
Section 7.0. This analyte list includes beryllium, cadmium, chromium, lead,
mercury, nickel, and silver (see Table 5-9 and Appendix D for specific EPA

methods).

Samples to be analyzed for metals and radionuclides will be collected from
the O to 12 in. interval of each core. One field split sample for each of these
types of analyses will be provided from each set of core samples. Additional
QA sampling will follow the guidelines of the QAPjP in Annex Il of this

work plan.
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Fig. 5-6.
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Sample locations for SWMU 3-015, outfall (also see Fig. E-5, Appendix E).
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Fig. 5-7. Sample locations for SWMU 59-004, outfall (also see Fig. E-8, Appendix E).
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5.4 SWMU 3-033: Point/Spot Spill
5.4.1 Background
5.4.1.1 Description and History

SWMU 3-033 consists of a liquid waste collection system from the printed
circuit shop housed inthe northwest corner of the Physics Building (TA-3-40).
The transfer tank and two containment areas are located adjacent to the
northwest corner of TA-3-40 (refer to Subsection 5.4.4.1.2 for aniillustration
of the tank and containment system). The transfer tank's secondary
containment, approximately 2 ft from the building, is fabricated from a 6 ft
diameter, corrugated metal culvert section, lined with an epoxy coating, and
manufactured without a vertical seam. This culvert section was embedded
in an upright position in a gravel base (upgraded to a concrete base in 1986)
8 ft below ground level to form a “vault” for the 200-gal. transfer tank as well
as electronic pumps, an outlet, and associated lines. The containment has
a solid steel lid with a padlocked access way. There are no visible structural
deficiencies. The other secondary containment basin (sump)isa6 x 8 x 2 ft
deep concrete box covered with a steel grate, over which containers were
sited to collect the liquid waste from the transfer tank. It abuts the north edge
of the parking lot, approximately 20 ft west of the first containment. The
sump has a transfer line from the 200-gal. transfer tank, located in the
bottom of the steel culvert described above, which rises vertically on the
north side of the sump, then extends out over the center of the sump. The
sump contained a layer of sand/absorb-all to retain any liquids that leaked

or spilled from the tanks or drums.

The printed circuit shop at TA-3-40 operated from the mid 1970s to January
of 1991. Plating rinses from the shop were discharged to the sewer system.
Plating baths were barreled and disposed of. In 1983 the system was
upgraded to collect all wastes in the transfer tank. Rinsates had to be
segregated after a time because of the difficulty analyzing the contents for
disposal. The primary rinsates going to the transfer tank were ammonia
etching rinsates, concentrated nitric acid and diluting water (to leach
residues from plating baths), and residues. In 1986 or 1987, because of
sludge build-up, the 200-gal. transfer tank was replaced by a new

200-gal. tank. As the transfer tank filled, the contents were pumped to an
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800-gal. tank, later replaced by both 5§5-gal. lined drums and 320-gal. or

220-gal. “tuff tanks” regularly collected by HSE-7 for disposal.

Forone year, workers from the printed circuit shop inspected the containment
areas weekly, then a change in policy dictated inspections be performed
daily. If rainwater or snowmelt accumulated in the secondary containments,
it would be pumped into the transfer tank. In June of 1988, approximately
one gallon of liquid overflowed the “vault” as a resuit of heavy rains. A spill
also occurred at the “sump” when 55-gal. barrels were being filled by shop
employees. A few gallons of liquid were released into the secondary
containment. The spilled liquid was pumped out of the containment and
barreled for disposal (Sobojinski 1993, 17-822).

The printed circuit shop is no longer in operation. The 200-gal. transfer tank
and associated pumps were removed in October 1992 (Martinez 1992,
17-769). Samples were taken from the liquid inside the transfer tank, results
are listed in Subsection 5.4.1.2.1. Since their use has been discontinued
both containment areas have been covered with a tarp to prevent rain or

snowmelt from entering and the sand/absorb-all has been removed from the

sump.

54.1.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-4.
Site-specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.4.1.21 Nature and Extent of Contamination

The printed circuit shop tanks received plating rinse wastes that contained
trace amounts of nickel, copper, lead, silver, gold, and tin as well as
cyanides, ferric chloride, pyrophosphate solutions, fluoroborates, and
hydrochloric acid (LANL 1990, 0145). Table 5-10 lists the analytical results
of samples collected from the contents of the transfer tank. PCOCs may
have leached into surrounding surface soils on two occasions if the transfer
tank had an undocumented leak; at the time that the containment had a

gravel base, and at the time rainwater overflowed the containment.
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TABLE 5-10
ANALYTICAL RESULTS AT SWMU 3-033

CONTAMINANTS OF RESULT® LOCAL SCREENING
CONCERN BACKGROUND ACTION LEVEL

Water in poly tank (mg/L) (mg/L)b (mg/L)
Arsenic 0.002 NA 0.00002
Mercury 0.00005 NA 0.011
Mercury (sludge) 0.00002 0.011
Lead 0.012 NA 0.050
Cyanide 1-16 NA 0.7
Acetone 0.055 NA 35
Methylene chloride 0.013 NA 0.005
Benzyl alcohol 0.029 NA
Bis(2-ethylhexyl)phthalate 0.35 0.46 - 0.56 P 0.7
Soil (mg/kg) (mg/kg) (mg/kg)
Di-n-butylphthalate 0.87 NA 8 000
Bis(2-ethylhexyl)phthalate 6.4 NA 1 600

a LANL 1992, 17-819
b Purtymun et al. 1988, 0213

A 1988 field survey observed liquid in the sump (secondary containment
basin). Any spills around the sump would be absorbed in the surface soils
that surround it on the west, north, and east sides, or run off downslope on
the southeast side. No stains are evident on the soil or pavement surrounding
the sump. If acids leaked into the surrounding soil, they would have been

neutralized.

5.4.1.2.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in
Table 5-11.

Leaks from piping above the surface or from spills from filling and transfer

operations could deposit constituents in surface soils.
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TABLE 5-11
EXPOSURE MECHANISMS AND RECEPTORS .
FOR POINT/SPOT SPILL (SWMU 3-033)
POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS - POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS
Surface soil Erosion resulting | On-site workers On-site workers

in wind dispersion

Surface water
runoff and
infiltration

Volatilization

Sump Leak to None Construction
subsurface soil workers

with subsequent
excavation or
erosion resulting
in surface release

On-site workers

mechanisms
Subsurface soil Excavation or None Construction
erosion resulting workers

in surface release

mechanisms On-site workers

5.4.2 Remediation Decisions and Investigation Objectives

If corrective measures are required at SWMU 3-033, the most likely remedial
alternatives are excavation and treatment of surface and subsurface soils.
RFI Phase | investigations will provide data for a screening assessment to
determine whether any hazardous constituents are present above SALs. If
any COCs are identified in Phase | samples, RFI Phase |l investigations
may be required to determine the extent of contamination for the purposes

of baseline risk assessment or remediation.

5.4.3 Data Needs and Data Quality Objectives

Environmental data are required to determine if there are hazardous
constituents in surface and near-surface soil adjacent to the two containment
areas at SWMU 3-033. The decision domain includes both a volume
downslope of the culvert section that contained a 200-gal. tank, pump, and
connecting lines and the surface material adjacent to the sump. Within

these domains, contamination is most likely to be found downslope of the
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culvert section, and the lowest grade around the sump, the southeast

corner.

The principal use of the Phase | data will be to identify COCs by comparing
the maximum observed soil concentrations of the constituents of potential
concern with SALs for soil. (See Subsection 5.4.1.2.1 for a list of the
PCOCs.) The toxicity of the PCOCs is generally low, but the decision
domains, although small, could be moderately heterogeneous. Sample
sizes should be selected to provide moderate confidence for this screening

assessment.

5.4.4 Sampling and Analysis Plan
5.44.1 Field Investigation

54411 Engineering Surveys

Sampling points will be field surveyed at the time of sample collection. This
will consist of site engineering (geodetic) mapping. All sample locations will

be recorded on a base map.

5.44.1.2 Sampling

The sampling plan for SWMU 3-033 specifies the collection of six samples

(see Subsection 5.0.1) at locations shown in Fig. 5-8.

Two samples will be collected from the soil downslope of the cylindrical
vault. Both samples will be manual shallow core, 0 to 18 in. Four manual
shallow core samples (0 to 18 in.) will be collected adjacent to the sump.
One will be located along the north edge of the sump near the waste
discharge line (riser). One sample will be taken from the west side of the
sump, and two samples will be collected along the southeast corner of the
sump from soil areas (see Fig. 5-8). Manual shallow core samples will be
collected in accordance with LANL-ER-SOP-06.10, RO, Hand Auger and
Thin-wall Tube Sampler.

One collocated sample is specified, to be collected with one of the manual
shallow core soil samples adjacent to the sump. Additional QA sampling will
follow the guidelines of the QAPjP in Annex Il of this work plan. Aliquots for

cyanide must be collected from each core at depths greater than 12 in.

RF! Work Plan forOU 1114 5-41 June 1993



Chapter 5

Evaluation of PRS Aggregates

ov-E-vL
Buipyng

(3 xipuaddy ‘p-3 "Bi4 @as osje) |ids jodsaulod ‘€€0-€ NNMS 10} SuUonedo| ajdwes pue SMaIA pajielag

(peAowa.)
dwnd puesuey  (pedded
esueyiedAiod  sedid) edid

‘feb-002 punoiBiepun

eoBpNs uz
punoIo

€6/81/ uosy Y Aq Aydeibojyyo

__ (dwns pjo)

wrup
JUBWIUIBJUOD
Aiepuooes |ge)s
pejebnuod
‘weip §-9

swrup ‘jeb-gg

edid
punoib-eroqy

€€0-€ NWMS JO M3IA UoheAd|]

juswiuIRIuOoD
Arepuodes
8}810U0D)

dwnd

‘8- "Bi4

18jsuesj _27%
7%
wnip €E0-€ NNMS
“reb- uswuleluo
yue “feb-002 } [ejuo) 1O M3JA UBld
(wgi-0)

-
o~

e|dwes 8100 mojjeys [enue @ |

(4 8 x § 9 ‘WewILEIUCO
Arepuodes e}esouo)
dwns piO

(se10WIEP Y-9) WP
JUsWILIBUOD
peiebnuoo |eels

€€0-€ NNAS 10}
suopedso| ajdwes

RF! Work Plan for OU 1114

5-42

June 1993



Chapter 5 Evaluation of PRS Aggregates

5.4.4.1.3 Laboratory Analyses

Samples will be analyzed for metals listed in the OU 1114 metals suite:
beryllium, cadmium, chromium, lead, mercury, nickel, and silver. In addition,
the samples will be analyzed for cyanide (see Table 5-12 and Appendix D
for specific EPA methods).
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5.5 Sanitary Treatment System Aggregate
5.5.1 Background
5.5.1.1 Description and History

PRS aggregate 3-014 consists of the entire sanitary treatment system for
TA-3. Components of this system include floor drains, lift stations, associated
outfalls, and the waste water treatment plant. The aggregate also contains
SWMU 3-012(b), an outfall that empties into the same area as the aggregate
3-014 system. A map of this aggregate with PRS locations is in Appendix E,
Figs. E-3, E-4, and E-6, in addition to Subsection 5.5.4.1.2.

Components of the sanitary treatment system are listed in Table 5-13.

5.5.1.1.1 Waste Water Treatment Plant Overview

This plant is located adjacent to and east of the mechanical utilities shop,
TA-3-223, on the southern rim near the head of Sandia Canyon. The waste
water treatment plant (WWTP) at TA-3 serves the sanitary sewer system at
the site and includes TA-59, TA-60, TA-43, the trailer park on West Jemez
Road, and the holding tanks and septic system wastes throughout the Lab.
In addition, the TA-3 WWTP started treating wastes from TA-2 and TA-41
three years ago, and has treated wastes from TA-21 since 1992 (Sobojinski
1992, 17-635).

The waste water treatment plant was taken off-line when the Laboratory’s

Sanitary Waste System Consolidation plant came on-line in 1992.

5.5.1.1.2 Waste Water Treatment Plant Processes

The waste water treatment facility consists of two parallel systems, each
with an entrance works, an Imhoff tank, dosing siphon, trickling filter, and
final clarifying tank. The north plant (Plant #1) was built in 1951, the south
plant (Plant #2) in 1964. The two plants are different only in some physical
dimensions and function essentially the same. Overall design capacity for
the TA-3 facility is 750 000 gal./day (JCI 1991, 17-639).

Upon entering each plant, raw sewage is first metered at a splitter box
[SWMU 3-014(i)] where the flow is diverted/divided to either Plant 1 or

Plant 2. The water flow then passes through a comminutor to shred any rags
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TABLE 5-13
COMPONENTS OF THE SANITARY TREATMENT SYSTEM .
SWMU | STRUCTURE | YEAR DESCRIPTION FUNCTION
BUILT

3-014(a) |TA-3-49 1951 | Imhoff tank Settling/digestion
3-014(e) |TA-3-192 1965 | Imhoff tank Settling/digestion
3-014(b) |TA-3-48 1951 | Dosing siphon Holding/dispersing
3-014(f) | TA-3-193 1965 | Dosing siphon Holding/dispersing
3-014(c) | TA-3-47 1951 | Trickling filter Microbial digestion
3-014(g) |TA-3-194 1965 | Trickling filter Microbial digestion
3-014(d) |[TA-3-46 1951 | Secondary clarifier Settling/clarifying
3-014(h) |[TA-3-195 1965 | Secondary clarifier Settling/clarifying
3-014(i) | TA-3-677 1951 Splitter box Divert flow
3-014(i) | TA-3-677 1951 | Comminutor Cutter/shredder
3-014(i) | TA-3-677 1951 | Bar rack Filters large debris
3-014(j) | TA-3-166 1957 | Effluent pump pit Final effluent pump
3-014(j) | TA-3-166 1957 | Chlorinator Chilorine injector pump
3-014(j) | TA-3-166 1985 | Contact chamber Chlorine contact basin
3-014(k) | TA-3-196 1965 | Drying bed Sludge drying
3-014() | TA-3-197 1965 | Drying bed Sludge drying
3-014(m) | TA-3-198 1965 | Drying bed Sludge drying
3-014(n) |[TA-3-199 1965 | Drying bed Skimmer bed
3-014(0) |TA-3-1871 | 1987 | Drying beds (3) Sludge drying
3-014(p) | TA-3-265 1966 | Sewage lift station Pump sewage
3-014(q) | TA-3-336 1967 | Effluent tank Holding tank for cooling tower
3-014(r) |TA-3-693 1970s | Sewage pump station | Pump sewage
3-014(s) |TA-3-1693 | 1970s | Sewage lift station Pump sewage
3-014(t) |TA-3-1869 | 1987 | Sewage lift station Pump sewage
3-014(u) |TA-3-1901 | 1988 | Holding tank Temporary storage
3-014(v) | TA-3-36 1953 | Floor drain Drain to sewer
3-014(w) | TA-3-29 1953 | Floor drain Inactive drain (1991)
3-014(x) | TA-3-66 1959 | Floor drain Drain to sewer
3-014(y) | TA-3-35 1954 | Floor drain Inactive drain (1981)
3-014(z) | TA-3-40 1950s | Floor drain ‘Inactive drain (1989)
3-014(a2) | TA-3-316 1969 | Floor drain Drain to sewer
3-014(b2) | TA-3-166 1988 | Permitted outfall Sanitary outfall
3-014(c2) | TA-3-166 1985 | Abandoned outfall Sanitary outfall
3-012(b) |TA-3-22 1989 | Permitted outfall Power plant outfall*

* WWTP effluents diverted to the power plant’s cooling tower and outfall.
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or other large solid material. Manually-cleaned bar racks are also available
for both plants if the comminutors are down for repair. Effluent flow (gravity

type) through each plant is about 150 000-gal./day.

Water passes from the entrance works directly to the Imhoff tanks
[SWMU 3-014(a) and 3-014(e)] which function as settling/digesting tanks.
Effluent water flows from each Imhoff tank to a dosing siphon
[SWMU 3-014(b) and 3-014(f)] that disperses, incycles, accumulated effluent
water in an amount sufficient to run the trickling filter rotary arms (JCI 1991,
17-639). The dosing siphon maintains the moisture throughout the trickling

filter's rock media beds.

The trickling filters, SWMUs 3-014(c) and 3-014(95, digest organic waste
biologically through bacterial growth on the rock media. Each filter bed is
72 ft in diameter by 6 ft deep with a design capacity of 325 000-gal./day.
Material sloughed from the tricking filter media settles in the final clarifying
tanks. Resulting sludge is re-circulated back to the head of the plant to allow
solids to settle out in the Imhoff tanks (JCI 1991, 17-639).

As the sludge collects in the Imhoff tanks, it is siphoned to four 22 x 60 ft,
3 000-gal., sludge drying beds [SWMUs 3-014(k), 3-014(l), 3-014(m), and
3-014(n)] that are located immediately north of the imhoff tanks. Three of
these four beds are used for sludge drying while one is used as a skimmer
bed.

Four additional sludge drying beds, SWMU 3-014(0), are located north of
and downslope from the first group of beds, west of the chlorine contact
chamber. The lower group of beds measure 22 x 60 ft each and

accommodates approximately 8 000 gal. of liquid sludge.

Dried sludge has been analyzed quarterly since 1990 for radioactive

components. See Subsection 5.5.1.2.1 for analytical results.

Effluent from the sludge beds flows from a subsurface drain system to a
holding tank, SWMU 3-014(u). The contents of the holding tank are
recirculated (by truck) to the head of the plant for additional treatment (JCI
1991, 17-639). From the late 1950s to the late 1970s dried sludge was

added to the soil around the entrance works as a soil amendment.
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55.1.1.3 Power Plant Outfall

SWMU 3-012(b) is an outfall discharge point (NPDES Permit Number
01A001) onto sand and gravel in a small tributary of Sandia Canyon south

of the power plant, TA-3-22.

Between 1951 and 1985 the power plant used treated effluent water
available from the WWTP as cooling tower liquids. The effluent was pumped
to the power plant’s holding tank, SWMU 3-014(q), and treated to adjust the
pH and hinder bacteria growth. In the past chromates were used to treat the
effluent; currently, chlorine is used. The water is de-chlorinated before
being released into Sandia Canyon (LASL 1972, 17-716) (EPA pp. II-9,
1976 17-717).

The cooling tower outfall at the power plant has an NPDES permit number
of 01A001.

The power plant and the WWTP have separate outfall locations with
different effluent limits and NPDES permit requirements. The power plant’s
1986 permit application for discharge water inadvertently omitted sanitary

effluent. This oversight was discovered in 1990, at which time the power

plant discontinued using the WWTP effluent until permit modifications were
obtained in August of 1992 (Sobojinski 1992, 17-659).

In accordance with the NPDES permit, water samples are collected at the
outfall and analyzed based on standard parameters for industrial waste
water systems, which include total suspended solids, pH, and chlorine
(EPA 001, pp. VI -V 9, 1986, 17-719).

55.1.14 Waste Water Treatment Plant Outfalls

SWMU 3-014(c2) is the abandoned outfall located on the north side of
TA-3-166, the pump building. The NPDES number from 1975 to 1985 was
NM 0024210. Effluent flowed from TA-3-166 into an erosion channel, which
also serves a storm drain, about 50 ft before passing under a gravel road,
then drained downslope into the canyon. Frequently, the erosion channel
was cleaned out with a backhoe to prevent sediments from clogging the
channel. The removed soil was piled uphill onto the channel bank (Sobojinski
1992, 17-659).
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This first outfall was abandoned when a chlorination system, SWM 3-014(j),
was added to the waste water treatment plant in 1985. The chlorine contact
chamber is located about 100 ft downslope and north of TA-3-166. This
system treats the effluent that was previously diverted to and treated by the
power plant. The effluent was piped underground from TA-3-166 to the
contact chamber, creating a new outfall location. From the flow measurement
weir north of the contact chamber the final effluent flowed freely downslope

into the canyon. This second outfall was abandoned in 1988 or 1989.

Current effluent is routed from the weir through a corrugated metal pipe
(approximately 1.5 ft in diameter) 300 ft to an outfall at a rocky outcrop on
the canyon’s edge. From there the effluent flows down a steep rocky
channel to the canyon floor where a wetland has developed (Sobojinski
1992, 17-659).

Effluent at the current outfall point, SWMU 3-014(b2), is monitored three
times a month for standard parameters of sanitary waste water systems in
compliance with the NPDES Permit Number SSS01S. The monitoring
parameters include; biochemical oxygen demand, total suspended solids,
pH, and fecal coliform. Total chlorine and radioactive components are

additional analyses performed on the effluent for Laboratory information.

All NPDES outfall permits must be renewed every five years. At that time
sampling and analyses are performed on approximately 117 additional
parameter to include metals, cyanide, total phenols, volatile compounds,
acid compounds, basic and neutral compounds, and pesticides (EPA O1S
1986, 17-719). Analytical data indicate that there have not been any
radioactive or RCRA analytes over the detection limit (see Subsection

5.5.1.2.1 for a list of PCOCs from sludge analyses).

55.1.1.5 Floor Drains: SWMUs 3-014(v), 3-014(x), 3-014(y), 3-014(z), and
3-014(a2) '

In some of the technical areas noted in the waste water treatment plant
overview, floor and sink drains from industrial processes are connected to
the sanitary sewer (Table 5-13) (LANL 1990, 0145).
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551.1.6  Lift Stations: SWMUs 3-014(q), 3-014(r), 3-014(s), and 3-014(t)

The sanitary waste water system consists of thousands of feet of line, as
well as numerous manholes and lift stations. All lift stations pump water or

effluent up to an elevation that yields gravity flow (Table 5-13).

5.5.1.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-5.
Site-specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.5.1.21 Nature and Extent of Contamination

The areas of concern within the waste water treatment plant are the
immediate areas surrounding each of the following components: the splitter
box, bar rack, comminutor(s), Imhoff tank(s), and dosing siphon(s), otherwise
known as the “entrance works”. These areas could have been associated
with possible spills or splashing of the influent onto the soil during the
treatment processes. In addition, it has been reported that in the late 1970s

and early 1980s, sludge and effluent had been used on the grass around

these areas. If PCOCs existed in the sludge, they could remain in the soil
around the entrance works. Dried sludge has been analyied since 1990 for
hazardous components. The sludge is field-screened for radioactivity twice,
first at the time of collection, then prior to submittal for laboratory analysis.
Upon verification that samples are free of radioactive contamination, they
are submitted to contract laboratories for toxicity characteristic leaching
procedure (TCLP) and total metals, VOCs, SVOCs, herbicides, and pesticides
analyses. Samples are taken from sludge beds #1 ,2 ,3, and 6, north and
south beds, holding pits #1 and 2, and TA-3 roll offs. Table 5-14 summarizes
results of sludge analyses. No pesticides, herbicides, SVOCs or VOCs were
found above detection limits during this time. Alpha and beta resuits were

less than 25 pCi/g. Gamma results ranged from 0.24 to 0.89 pCi/g.

The outfall, SWMU 3-014(b2), joins a tributary of Sandia Canyon south of
TA-3-22. There is a sand and gravel bed into which the outfall stream
discharges. Any potential contaminants present in the water would be
expected in the sand and gravel sediment. This rationale also applies to the
abandoned outfall, SWMU 3-014(c2).
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TABLE 5-14

SUMMARY RESULTS OF SLUDGE ANALYSES: 1990-1992

DATES pcocC CONCENTRATION | REG | SAL (soil)
RANGE (ppm) | LIMITA

12/90;11/91;5/92 | Arsenic (TCLP) 0.01-0.10 5 24
Barium(TCLP) 0.22-1.3 100 5 600
Cadmium(TCLP) <0.01-0.12 1 80

Chromium (TCLP) 0.1-0.16 1 400

Lead (TCLP) 0.03-0.2 5 ND

Mercury (TCLP) <0.0002-<0.005 0.2 24

Selenium (TCLP) 0.0019-0.03 1 400

Silver (TCLP) <0.04-0.05 5 400

11/91, 5/92 Arsenic (total) 2.4-40 36 24
Barium (total) 30-274 N/A 5 600

Cadmium (total) 2.5-15 360 80

Chromium (total) 80-930 3100 | 400(VI)

Copper (total) 323-1030 3 300 3 000

Lead (total) 87-750 1 600 ND

Mercury 1.2-1.9 30 24

Nickel (total) 17-26 990 1 600

Selenium (total) <0.2-0.6. 64 400

Silver (total) 68-158 N/A 400

Zinc (total) 252-1060 8 600 2 400

8 40 CFR 261 (TCLP) and 40 CFR 503 (total)

Effluent was received from many different types of facilities at TA-3.
Therefore, the range of PCOCs include the following metals: antimony,
arsenic, barium, beryllium, cadmium, chromium, lead, mercury, nickel,
selenium, silver, thallium, and vanadium, as well as radionuclides, cyanide,

volatile and semivolatile organics, pesticides, and herbicides.

5.5.1.2.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in
Table 5-15.
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TABLE 5-15
EXPOSURE MECHANISMS AND RECEPTORS .
FOR SANITARY TREATMENT SYSTEM AGGREGATE
POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS

Surface soil Erosion resulting | On-site workers | On-site workers

in wind dispersion

Storm water runoff

and infiltration

External

irradiation

Volatilization
Subsurface soil Excavation or None Construction

erosion resulting workers

in surface release On-sit K

mechanisms n-site workers
Sediment/surface | Wind dispersion | None Recreational
soil in drainages users

Runoff
Surface water Runoff None Recreational

. users

Evaporation

resulting in

surface release

mechanisms

5.5.2 Remediation Decisions and Investigation Objectives

All of the PRSs in this aggregate are components of the TA-3 sanitary waste
water treatment system. The RF!| Phase | investigation will screen the
products of the system to determine whether any hazardous or radioactive
constituents have been released to the environment. The goals of this
investigation are to identify PCOCs and to characterize the likeliest
environmentalrelease areas: soils and sediments at treatment plant outfalls
and areas within the treatment plant grounds where sludge was applied as

a soil amendment.

if any COCs are identified in Phase | samples, RFI Phase Il investigations
may be required to determine the extent of contamination in these release
areas, particularly below active outfalls. If a baseline risk assessment
indicates that remediation is necessary, it is likely to consist of removal of

contaminated soil or sediments at the outfalls or within the plant grounds.
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Further investigation, either of individual components within the sanitary
waste water treatment plant or of upstream sources of contamination, will

be coordinated with the decommissioning of the plant.

5.5.3 Data Needs and Data Quality Objectives

Environmental data are needed to determine the concentration levels of
hazardous constituents in soils, sediments, and tuff below the outfalls and
in surface soils in areas within the plant where sludge and effluent were
used to maintain the grass covering. Because of the wide range of activities
from which liquid wastes might have been received at the waste water
treatment plant, almost all hazardous and radioactive constituents related

to TA-3 processes are of potential concern (see Subsection 5.5.1.2.1).
The domain for Phase | decisions consists of four distinct areas:

» Surface soils from the area surrounding the Imhoff tanks
and dosing siphons, where effluent and siudge from the

treatment plant were applied to maintain the grass.

+ Surface and near-surface soils below the abandoned
outfalls, SWMU 3-014(c2). This includes soils excavated
from the storm drainage ditch and thrown from the ditch
onto the bank, erosion channels below the pump building,
and the area between the flow measurement weir and

the edge of the debris mound.

» Surface and near-surface sediments associated with
current outfall SWMU 3-014(b2). This includes sediments
from the end of the pipe about 265 ft northeast of the

chlorination chamber.

* Soil or sediments at the power plant outfall
SWMU 3-012(b), between the end of the pipe and the

bottom of the storm drainage ditch about 10 ft below.

The first use of Phase | data will be to identify COCs by comparing the
maximum observed soil concentrations of PCOCs with SALs for soil. The
toxicity of the PCOCs is variable, and the decision domains could be

moderately heterogeneous, but existing information from monitoring of
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sludge and effluent suggests that environmental releases to outfalls and

grassy areas were not frequent or significant. Therefore, the proposed
sample sizes will provide only moderate confidence for this screening
assessment. Although sampling at the outfalls will be biased to the extent
possible by professional judgment toward areas most likely to retain
hazardous constituents, if released. Where such biasing is not possible,
systematic sampling will be used to ensure that each part of the domain is

represented.

If COCs are identified within the grounds of the plant or at the abandoned
outfalls, the Phase | data should be sufficient to continue with a baseline risk
assessment to determine whether or not remediation is required. Samples
will be selected within each area where sludge has been applied as a soil
amendment. At the older of the abandoned outfalls, the samples will
represent several subpopulations: the channel directly below the pump
building, before joining the storm runoff channel from the treatment plant
grounds; the channel below this point; and the material cleared from the

lower channel that was piled on the slope above it.

If contamination is found at either of the active outfalls, more data are likely
to be required to characterize vertical and horizontal extent of the release
and rate of migration of contaminants, as well as to determine whether some
of the components of the plant are contaminated. Plans to acquire additional
data will be developed as Phase Il of the RFl, in conjunction with the
decommissioning of the waste water treatment plant, or both, and details of
their design will depend on the Phase | results. In addition, it is anticipated
that investigations planned by Operable Unit 1049 (canyons) will include
sampling in the well-developed wetlands in Sandia Canyon, which receives

water not only from these outfalls but from several TA-3 storm drains.

5.5.4 Sampling and Analysis Plan
5.54.1 Field investigation
5.5.4.11 Engineering Surveys

Sampling points will be field surveyed before sample collection to provide
a grid for radiological field screening. This will consist of site engineering .

(geodetic) mapping. Data will be recorded on a base map.

June 1993 5-54 RFI Work Plan for OU 1114



Chapter 5 Evaluation of PRS Aggregates

The geomorphologic survey will consist of mapping of the first-order drainage
channels downslope of the three drain outfalls. Sample site selection will be
guided by surface drainage mapping of sediment catchment sites from the

outfall stream.

5.5.4.1.2 Sampling

SWMU 3-012(b). Two manual shallow core samples will be collected at the
power plant outfall at points where the soil has formed a bank on either side

of the concrete outfall apron (see Fig. 5-9).

SWMU 3-014(c2). Part 1 is the first abandoned outfall location, before the
effluent was rerouted underground and north to the chlorination chamber in
1985. A total of seven sample sites will be located at part 1 of
SWMU 3-014(c2). The first four will be manual shallow core samples
(0 to 18 in. or soil/tuff interface) located in the two visible outfall channels
that lay downslope to the north of the pump building, TA-3-166. The fifth
sample location is a manual shallow core sample (0 to 18 in. or soil/tuff
interface) placed downslope of the pump house channels in the storm drain
trench. The remaining two shallow core samples (0 to 18 in. or soil/tuff
interface) will be collected in the excavated material piled upslope of the
storm drain trench (see Fig. 5-10). A collocated and duplicate sample will be

collected with one of these last two shallow cores.

SWMU 3-014(c2). Part 2 is the second location of the abandoned outfall,
after the chlorination chamber was installed. Previously this area received
uncontrolled flow of effluent out of the flow measurement weir. Two manual
shallow core samples (0 to 18 in. or soil/tuff interface) will be placed
between the flow measurement weir and the edge of the debris mound (see
Fig. 5-10).

SWMU 3-014(b2). Four samples will be collected at the active outfall. Two
manual shallow core samples (0to 18 in. or soil/tuff interface) will be located
on either side (north and south) of the rock outcrop at the outfall. After the
effluent passes over the rock outcrop, it diverges into two separate courses
that then drop 30 to 50 ft to the bottom of Sandia Canyon. Several sediment
catchments are located approximately mid-way down the slope face. Two

manual shallow core samples (0 to 18 in. or soil/tuff interface) will be
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Fig. 5-9. Sample locations for SWMU 3-012(b) in the sanitary treatment system.
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collected from the catchments, one sample per “stream” course. (see

Fig. 5-10). A collocated and field duplicate sample will be collected with one

of these last two samples.

SWMU 3-014(a,e). Five manual shallow core samples (0 to 18 in. or soil/tuff
interface) will be collected from surface soils between components that
make up the entrance works. The Imhoff tanks are the two largest components
of the entrance works and are called out in Fig 5-10. One collocated and

duplicate sample will be collected with these five cores.

In addition to the duplicate and collocated samples mentioned above, QA
sampling will follow the guidelines of the QAPjP in Annex Il of this work plan.

Guidelines for sample size selection are located in Subsection 5.0.1.

All of the manual shallow core samples will be collected in accordance with
LANL-ER-SOP-06.10, RO, Hand Auger and Thin-Wall Tube Sampler.
Samples to be analyzed for metals, radionuclides and SVOCs will be taken
from the 0 to 12 in. interval of each core. Samples for volatile organic

analyses and for cyanides must be collected from depths greaterthan 12 in.

5.5.4.1.3 Laboratory Analyses

All samples for the Sanitary Treatment System aggregate will be field
screened for organic vapors and gross alpha and beta/gamma radiation. If
radioactivity is detected during the screening at levels above 1 000 cpm, the
samples will be sent to a field screening trailer for gross alpha, gross beta,
gamma spectroscopy, and tritium analyses. If radioactivity is not detected,
or detected at levels below 1 000 cpm, the samples will be sent to a fixed
laboratory for confirmatory gross alpha, gross beta, gross gamma, and
tritium analyses. Isotopic uranium and isotopic plutonium analysis will be
conducted on any samples that have gross alpha results indicating possible

presence of these isotopes.

All samples will be analyzed for the OU 1114 metals suite: beryllium,
cadmium, chromium, lead, mercury, nickel, and silver. In addition, samples
will be analyzed for cyanide, pesticides, herbicides, volatile and semivolatile
organics. A total of five samples will be analyzed for additional RCRA

Subpart S metals: antimony, arsenic, barium, selenium, thallium, and

vanadium: two samples located at the power plant outfall, one sample from
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the area around the Imhoff tanks, one sample from the rock outcrop at the
top of the active outfall, and the duplicate sample from the bench below this

outfall. See Table 5-16 and Appendix D for specific EPA methods.
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5.6 SWMU 60-006(a): Septic Tank
5.6.1 Background
5.6.1.1 Description and History

SWMU 60-006(a) is an abandoned septic system located approximately
32 ft northeast beyond the northeast corner of the fence that surrounds the
Nevada Test Site (NTS) Test Rack Fabrication Facility (TA-60-17) and test
tower (TA-60-19) on Sigma Mesa. The facility commenced operations in
1986 and is the location of equipment fabrication for testing activities
carried out at NTS. During the first three years of operation (1986 to 1989)
waste water generated from facility bathrooms and seven floor drains,
including one in a paint booth, was discharged to a septic system,
SWMU 60-006(a). The septic system consists of a 1 000-gal. septic tank
and associated seepage pit that measures approximately 4 ft wide by 50 ft
deep, Engineering drawing ENG-C 44841, sheet C-11. There is no outfall

associated with this septic system.

Paint is typically allowed to accumulate on the paint booth floor during
painting operations. This area has been cleaned by spraying with water
approximately four times since 1986. The floor drain in the paint booth is

now covered during painting operations (LANL 1992, 17-697).

The septic system was abandoned in place in 1989 when the facility was
connected to the sanitary sewer and TA-3 waste water treatment plant.
There is no documentation indicating that the septic tank was ever pumped
out after its use was discontinued. Therefore, if any contaminants are

present, they are expected to be found in any sludge remaining in the tank.

5.6.1.2 Conceptual Exposure Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-4. Site-
specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

5.6.1.21 Nature and Extent of Contamination

The 1990 SWMU Report (LANL 1990, 0145) suggests the possibility that
hazardous materials (paint, solvents, or oils) may have been discharged to

the septic tank and it is possible that the tank has released hazardous waste
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through leakage or discharge to the associated seepage pit. PCOCs include

volatile and SVOCs and metals listed in OU 1114 metals suite.

5.6.1.2.2

Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in

Table 5-17.
TABLE 5-17
EXPOSURE MECHANISMS AND RECEPTORS
FOR INACTIVE SEPTIC TANK, SWMU 60-006(A)
POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS
Inside septic tank | Leak to None Construction
subsurface soil workers
On-site workers
Subsurface soil Excavation or None Construction
and tuff erosion resulting workers
surrounding septic | in wind dispersion, On-sit K
system, including | surface water || ©On-site workers
the seepage pit runoff and
: infiltration, and
volatilization

Volatile and semivolatile organic compounds could migrate horizontally and

vertically in the subsurface by vapor-phase transport.

5.6.2 Remediation Decisions and Investigation Objectives

Potential corrective measures for the inactive septic system are

« removal of material remaining in the septic tank if it is

contaminated, and

« excavation of the septic tank and underlying soil and tuft

if the septic tank appears to have leaked.

RFI Phase | investigations will provide data for a screening assessment of
the septic system. If COCs are identified in material from the septic tank,
VCA to remove sludge and fluid from the tank, and possibly to remove the
tank itself, will be initiated. Phase Il sampling of the seepage pit may be

required to perform baseline risk assessment or design a corrective measure

if contamination is observed in the septic tank.
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If no COCs are identified during Phase | of the RFI, NFA will be proposed
for SWMU 60-006(a).

5.6.3 Data Needs and Data Quality Objectives

Environmental data are required to determine the concentrations of
hazardous constituents in septic tank sludge. The significant PCOCs are
heavy enough to be retained in the sludge of the tank and, therefore, the

tank itself is the only domain being considered for Phase | decisions.

The principal use of the Phase | data will be to identify COCs by comparing
the maximum observed soil concentrations of the constituents of potential
concern with SALs for soil. (See Subsection 5.6.1.2.1 for the PCOCs.) The
toxicity of the PCOCs is generally low, and the decision domain is both small
and relatively homogenous. Sample sizes should be selected to provide
moderate confidence for bounding the median contamination in the septic

tank for this screening assessment.

VCA may be initiated for the septic tank based on the presence of
contamination in sludge. In this case, removal of remaining sludge and
fluids will be followed by inspection of the tank to assess its integrity. If
removal of the tank is necessary, confirmatory soil samples will be collected

from the underlying soil or tuff and analyzed for ail COCs.

5.6.4 Sampling and Analysis Plan
5.6.4.1. Field Investigation
5.6.4.1.1 Engineering Surveys

The engineering survey will locate the tank from present Engineering
drawing ENG-C 44841, sheets C-11 and G-2. In the field, the engineering
survey will locate, stake, and document all PRS boundaries and all surface

engineering features.

5.6.4.1.2 Sampling

Field screening of this PRS will include monitoring of the atmosphere inside
the tank for VOCs with a photoionization detector (PID). Depth of sludge in
the tank will be measured at a minimum of three locations (along the

centerline of the tank, at each end, and at the middie) using a dowel rod or
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similar device. If discrete liquid and sludge layers are encountered, each

~ will be sampled separately (see Fig. 5-11).

A Coliwasa sampling tube will be used for sample collection in accordance
with LANL-ER-SOP-06.15, RO. Three samples will be collected for volatile
organic analysis with minimum disturbance of the sludge matrix. After the
volatile samples are collected, three additional samples will be collected for
the analyses of SVOCs and metals. A liquid sample (if a liquid layer is
present in the tank) will be collected as one of the three samples from each

group of analyses; otherwise, all will be sludge samples.

No duplicate samples are proposed. Other QA sampling will follow the
guidelines of the QAPjP in Annex |l of this work plan. Guidelines for sample

size selection are located in Subsection 5.0.1.

If analyses of the tank sludge indicates the presence of COCs in
concentrations exceeding established action levels, the tank may be removed
as part of a VCA. After excavation of the tank, three samples will be
collected from the first 6 in. of soil and/or tuff directly beneath the tank in
accordance with LANL-ER-SOP-06.09, RO, Spade and Scoop Method for

Collection of Soil Samples.

5.6.4.1.3 Laboratory Analyses

Samples will be analyzed for VOCs and SVOCs, and the OU 1114 metals
suite: beryllium, cadmium, chromium, lead, mercury, nickel, and silver (see
Table 5-18 and Appendix D for specific EPA methods).
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Overhead view
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Fig. 5-11. Sample locations for SWMU 60-006(a), septic tank (see also Fig. E-9, Appendix E).
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5.7 Sigma Mesa East Aggregate
5.7.1 Background

5.7.1.1 Description and History

This aggregate is composed of four PRSs located within a 2.5-acre area at
the east end of Sigma Mesa. Aggregation is based on proximity and similar
PCOCs such as oil and petroleum products, as well as other organic
constituents that may be present in surface soils throughout the area. The
individual PRSs are listed in Table 5-19.

TABLE 5-19
DESCRIPTION OF PRS AGGREGATE

SWMU LOCATION DESCRIPTION pcoC
60-004(b) Sigma Mesa east Drum storage Diesel fuel
60-004(d) Sigma Mesa east Drum cutting area | Waste oil
60-004(e) Sigma Mesa east Storage PCB-containing oil
60-007(a) Sigma Mesa east Equipment area Waste oil

The area was first developed in July of 1979, when a major effort to drill a
geothermal well was undertaken. During this drilling project, several pieces
of drilling equipment, bulldozers, trucks, cars, generators, and fuel storage
tanks were used at the site. A large area surrounding the well platform was
scraped and leveled, and two temporary trailers were erected for personnel
at the site. The very high costs associated with cementing the casings
determined the decision to suspend drilling operations on September 25,
1979, without producing a well that could be used as an energy source. The
well was double capped (welded caps on both the 20 in. and 30 in. casings)
and a steel plate covers the collar welded to the 30 in. casing (LANL 1979,
17-812). Today only the concrete well platform surrounded by a fence
remains at the site, together with a large pit [SWMU 60-005(b)] immediately
to the west that was used for drilling mud (see Subsection 6.2.4.1,
Table 6-11). The trailers have been removed; only one small shed remains
on the site. Like othervsections of Sigma Mesa, this area has been used for
storage of equipment and other materials since the end of the drilling

project.
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SWMU 60-004(b) is a site next to the road, north of the drilling mud pit,

where a dozen drums containing diesel sludge from the USTs that were

removed from the Western Steam Plant were stored for a short time in 1988.

SWMU 60-004(d) is in the same area, and is a site about 60 ft square that
was used for cutting up decommissioned USTs and for the temporary
storage of drums to contain the residues after cleaning them. Oil stains are
visible in the area. The northern edge of the area has been used for the

disposal of building rubble, concrete, and rebar.

SWMU 60-004(e) is an area about 100 ft square at the south end of the
leveled area, southeast of the well. A 1989 reconnaissance survey noted
severallarge items here, including five transformers that possibly contained
PCBs, andfive large (3 000to 5 000-gal.) storage tanks (LANL 1990, 0145).
Oil-containing equipment stored on Sigma Mesa from the CLS Division was
tested for PCBs in 1991 and found to be <5 ppm or non-PCB-containing oil
(LANL 1991, 17-813). It is unknown whethe} equipment from other groups
contained PCB-contaminated oil. These items have since been removed,

but several large oil stains remained visible in early 1992. The area was

inépected by the New Mexico Environment Department in March 1992,
following a report that a private company, having purchased the large
storage tanks from Johnson Controls, was unable to lift them onto their truck

and therefore dumped oil and water onto the ground before removing them.

SWMU 60-007(a) is identified in the SWMU Report (LANL 1990, 0145) as an
area of stained soil about 20 ft square, approximately 20 ft east of the
concrete pad for the‘geothermal well. The drillrig and associated equipment
were oiled and greased in this area. More generally, it is reported that the
entire leveled area east of the mud pit and drill well were used to park tanks
for mixing the bentonite, to store fuel tanks for generators, and to park earth
movers, drilling rigs, and other vehicles. In addition, oil, hydraulic fluid,
antifreeze, etc., was dumped directly on the ground (Martell 1992, 17-600).
SWMU 60-007(a) and 60-004(e) are assumed to encompass the majority of

the scraped area surrounding the concrete well platform.

During July 1992, soil from stained areas of both SWMU 60-004(e) and
SWMU 60-007(a) was dug up, placed in drums, and removed (LANL 1992,
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17-771). The remediated areas were covered with gravel. No sampling

accompanied this corrective action.

571.2 Conceptual Model

The conceptual exposure model is presented in Chapter 4, Fig. 4-3. Site-
specific information on potential release sources, chemicals of concern,

migration pathways, and potential receptors follows.

57.1.21 Nature and Extent of Contamination

The USTs were to be emptied before being brought to SWMU 60-004(d), but
oil stains from some source are visible in the area. PCOCs are hazardous
constituents associated with fuel oils and other petroleum products, including
hydrocarbons, which may be present in surface soils for all PRSs in this
aggregate. Waste oil may contain very low concentrations of hazardous
metal contaminants, principally copper, chromium, and possibly lead, due
to corrosion of engine parts. Since concentrations would only be present far
below SALs, metals are not considered PCOCs at this PRS.

SWMU 60-004(e) and SWMU 60-007(a) have recently been remediated, but
no sampling was done to confirm that the remediation was complete. Areas
to be remediated were defined by visible staining. In addition to the PCOCs
listed above, PCBs might have leaked from electrical equipment once
stored at SWMU 60-004(e).

5.7.1.2.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in
Table 5-20.

5.7.2 Remediation Decisions and Investigation Objectives

Some remediation of surface contamination in the area covered by this
aggregate has already been done. Field analyses will determine whether
PCOCs (TPH or PCBs) remain in the surface soils of this PRS aggregate,
in either remediated areas or elsewhere. Any area found above TPH
cleanup levels (100 ppm) will require additional field sampling and analyses
to determine the extent of contamination. The contaminated areas would

then undergo a VCA in which all soil will be removed and drummed until field
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analyses indicate that surrounding soil concentrations are below cleanup
standards. Samples from each cleaned area will then be sent for confirmatory .

analyses at a fixed laboratory.

TABLE 5-20

EXPOSURE MECHANISMS AND RECEPTORS
FOR SIGMA MESA EAST AGGREGATE

POTENTIAL RELEASE CURRENT FUTURE
AREA OF MECHANISMS POTENTIAL POTENTIAL
CONTAMINATION RECEPTORS RECEPTORS
Surface soil Erosion resulting | On-site workers | On-site workers

in wind dispersion

Storm water runoff
and infiltration

Volatilization

PCB-suspect areas will be screened using immunoassay techniques with a
detection limit of 5 ppm. Soils exceeding the TSCA cleanup standard of
10 ppm (for unrestricted industrial use) will be removed until field analysis

conducted during the VCA indicates that surrounding soils are below the

determined cleanup standard. Confirmatory samples will then be collected
for fixed laboratory PCB analyses. Sites that are more difficult to clean up
may require an evaluation from regional EPA to determine the cleanup level
(EPA 1991, 17-852).

If PCOCs are not detected above cleanup levels, at least 4 confirmatory

samples will be analyzed for TPH and PCBs at a fixed laboratory.

573 Data Needs and Data Quality Objectives

Screening data are required to determine concentrations of hazardous
constituents in surface soils in the PRS aggregate, in order to perform an
assessment of SWMU 60-004(b) and SWMU 60-004(d), and to verify the
attainment of cleanup levels at remediated SWMU 60-004(e) and
SWMU 60-007(a).

The domain for Phase | decisions includes both the recently remediated
spots in SWMU 60-004(d) and SWMU 60-007(a), where data will be used to

verify that satisfactory cleanup levels have been attained, and unremediated
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areas throughout the aggregate, where data will be used to perform a
screening assessment. The sampling will be designed to address three sub-

populations within this domain.

» Approximately 35 areas of varying size (6 in. to 15 ft
diameter) were remediated during the summer of 1992.
A representative sample of these spots will be examined
by collecting soil from the soil or tuff beneath the new

gravel.

« Additional samples will be selected from the remainder
of the leveled area [SWMU 60-004(e) and
SWMU 60-007(a)], where there are no remaining visual

indications of contamination.

« At SWMUs 60-004(b,d), sampling will be biased by

visible stains that remain in that area.

All samples will be analyzed in the field for TPH and PCBs. Field analytical
results will be compared with cleanup levels for soil to determine the need
for VCAs (see Subsectién 5.7.1.2.1 for the PCOCs). The toxicity of the
PCOCs is generally low, but the decision domain is large (several acres)
and potentially heterogeneous. Field analyses using GC/FID and PCB
immunoassay techniques will be used to improve the probability that
contamination, if present, will be detected. VCAs will be conducted if
necessary. Confirmatory samples and a randomly selected subset of the
remaining sample (stratified by the three domains described above) will be
submitted for off-site analysis. The number of samples submitted for off-site
analysis will be selected to provide confidence for bounding an upper

percentile of the concentrations of PCOCs in this aggregate.

57.4 Sampling and Analysis Plan
5.7.4.1 Field Investigation

5.74.1.1 Engineering Surveys

Figure 5-12 shows remediated areas at this aggregate. Each numbered dot
is a previously excavated oil stain ranging in size up to 2 ft in diameter.

Numbers 1 and 19 represent the largest excavated oil stains with diameters
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over 2 ft. These two points, together with #0 [identified as being the center
point of SWMU 60-007(a)], were used as references for a preliminary

mapping of additional stains.

Sampling points shown on Figs. 5-12 and 5-13 will be field surveyed before
sample collection. If any additional samples are required, the sample
locations will be marked with pin flags and surveyed as soon as possible.
The field survey will consist of site engineering (geodetic) mapping. Data

will be recorded on a base map.

5.74.1.2 Sampling

Seven samples plus one field duplicate will be collected at
SWMUs 60-004(b,d) (see Fig. 5-13). Three or four of these samples are
expectedto be located based on visible staining observed in the site survey,
with remaining samples placed at points of known activity. One collocated
sample will also be collected. One field split will be prepared from one of the
samples for field laboratory QC. The sample interval to be collected is 0 to
12 in. using a hand auger or thin-wall tube sampler, in accordance with
LANL-ER-SOP-06.10, RO, Hand Auger and Thin-Wall Tube Sampler. At
least two confirmatory samples will be collected from SWMU 60-004(b,d) for
PCB and TPH analyses at a fixed laboratory. One of the samples will be
collected from a stained area and one from within PRS boundaries away
from the stained areas. Additional field analyses and confirmatory samples

may be required in contamination is detected.

Ten samples are proposed for remediated areas in SWMU 60-004(e),
designated on Fig. 5-12 as #1, #4, #6, #7, #9, #12, #16, #19, #21, and #22.
The sample interval will be 0to 12 in. When sampling remediated areas, the
0to 12 in. sample interval will be measured from the surface below the new
gravel. Sample collection method will be LANL-ER-SOP-06.10, RO, Hand
Auger and Thin-Wall Tube Sampler. Of these remediated areas, #1, #7, and
#19 are fairly large areas; therefore, the samples will be taken near their -
centers, including one collocated sample at location #19. Two additional
sampling locations have been selected from within the PRS boundaries,
away from remediated areas (shown on Fig. 5-12). At least two confirmatory
samples will be collected from SWMU 60-004(e) for PCB and TPH analyses

at a fixed laboratory. One of the samples will be collected from previously

RFI! Work Plan for OU 1114 5-75 June 1993



Chapter 5

Evaluation of PRS Aggregates

«(3 ypueddy ‘01-3 ‘614 @9s os|e) jse3 esay ewb|s auy 18 (p)y00-09 Pue (Q)¥00-09 SNWMS 40} Suoliedo) sjdwes "gl-§ *Bid

9100 MOjjEYS [BNUEN @

|eAeif meu jo eRLY /7,
l

ejodxsey o
¥ 001 = [eAsBjuUl JNOJUOD
|les} 10 peos peaosdwiiun - — — —

ped jeaeib jo ebp3

eoue4

NNMS
asnjonys Aseiodwe |

esee|es jeuopesodQ .

g
g

.....

(e)200-09 ;

em .
euueoeb / !
peoueq -~ ./

..
..,

® :
® :
i @@ oz
Foe®, e1qqru yeydsy
P, ® (2)z00-09
~ ///./.. ......
~ Seel
// // .......
~ ~U
~ .// ......
(a)r00-09 ~~ T~
T~ T
-~ ~
~ ~ -
~ - ~
e ~ ~
IVnN o ~ -
e N

£6/81/8 vy Y Aq AydeiboHve

[
feaibojoeeyory

e,
...
.....
------
.....
e
...
..<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>