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EXECUTIVE SUMMARY

This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan establishes
the technical approach and methodology for environmental investigation of Sandia Canyon and Cafada
del Buey at Los Alamos National Laboratory (hereafter “the Laboratory”). This work plan is tiered to the
“Core Document for Canyons Investigations” (LANL 1997, 55622) (hereafter “the core document”) and
references the core document for general background information, technical approach, and risk
assessment approach.

Potential release sites (PRSs) on adjacent mesas and on the canyon floor have introduced potential
contaminants to the canyons (including organic and inorganic chemicals to Sandia Canyon and inorganic
chemicals and radionuclides to Cafiada del Buey) during the past 50 years. Current data indicate that
contaminants are present in some canyon-floor sediments. Based on the release history of PRSs in the
drainage areas, the potential exists for additional areas of contamination to occur in sediments, surface
waters, and groundwater in other parts of the canyons. Currently some Laboratory employees work at
Technical Area (TA) 72 in Sandia Canyon, and the lower part of the canyon is accessible to recreational
users east of TA-72. East of the Laboratory boundary, Sandia Canyon passes through Bandelier National
Monument and San lldefonso Pueblo land before emptying into the Rio Grande. East of the Laboratory
boundary, Cafiada del Buey passes through residential areas in the town of White Rock and on San
lldefonso Pueblo land before emptying into Mortandad Canyon, which in turn empties into the Rio Grande.

Purpose

The purposes of the investigation are to evaluate the present-day human-health and ecological risks from
Laboratory-derived contaminants within the canyon systems and to assess future impacts from the
transport of these contaminants. To achieve these goals, the investigation will

e assess present-day risk to human health and to ecological systems and evaluate the potential for
transport of contaminants that could cause human-health and ecological risks in the future;

» determine the degree to which the stream channel sediments, active floodplain sediments, and
underlying groundwater in Sandia Canyon and Cafiada del Buey have been affected by
Laboratory releases;

» refine the conceptual model for contaminant occurrence, transport, and exposure routes and for
contaminant transport pathways and mechanisms specific to the canyon systems (hereafter “the
conceptual model”) as related to risk evaluation;

» assess the potential for interconnections between groundwater in alluvium, intermediate perched
zones, and the regional zone of saturation as related to risk evaluation;

» provide supplemental characterization of groundwater associated with PRSs located in the main
canyons and tributaries; and

* recommend possible remedial actions for areas on the canyon floor that are found to have
unacceptable present-day human-health or ecological risks.

This work plan presents a technical approach that will be applied to the investigation of the Sandia Canyon
and Cafada del Buey systems that are, or may have been, affected by Laboratory operations. This work
plan provides information specific to the Sandia Canyon and Cafiada del Buey systems’ historical land
uses and Laboratory operations, environmental setting, the conceptual models, and a detailed sampling
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and analysis plan for investigations. Historical background for general Laboratory operations, the regional
environmental setting, general technical approach to the investigation, and the general approach to
present-day human-health and ecological risk assessment are discussed in the core document.

Response to Regulatory Requirements

The Laboratory Environmental Restoration (ER) Project addresses the requirements of Module VIII of the
Laboratory’s Hazardous Waste Facility Permit (the Hazardous and Solid Waste Amendments [HSWA]
Module) (modification dated May 19, 1994), which was issued by the US Environmental Protection Agency
(EPA) to address corrective actions at the Laboratory (EPA 1990, 1585). The New Mexico Environment
Department (NMED) is the administrative authority for the HSWA Module. This work plan addresses and
satisfies portions of the requirements in Section 1.5, Section Q, Tasks | through V, of the HSWA Module.

Because the Sandia Canyon and Cafiada del Buey systems are identified as transport pathways for
contaminants migrating across and off the Laboratory rather than as sources of contaminants, a
distinction is created between the HSWA Module requirements for investigations of the canyon systems
and the HSWA Module requirements for investigations of PRSs. The Sandia Canyon pathway crosses
Bandelier National Monument and San lldefonso Pueblo land and eventually contributes sediments,
surface water, and possibly groundwater to the Rio Grande. The Cafiada del Buey pathway crosses
private land and San lldefonso Pueblo land and eventually contributes sediments, surface water, and
possibly groundwater to Mortandad Canyon, which empties into the Rio Grande. Because the Sandia
Canyon and Cafada del Buey systems and the associated transport processes are addressed as the
focus of the investigations rather than distinct PRSs, the Sandia Canyon and Cafiada del Buey
investigations are different from PRS-based investigations in both a regulatory and a scientific
perspective.

This work plan deals primarily with the investigation of affected media within the canyon systems rather
than the investigation of PRSs, although supplemental characterization of groundwater associated with
PRSs is included in the planned investigations. The general technical approach presented in the core
document and the sampling and analysis plan in Chapter 7 of this work plan are designed to address the
broad requirements contained in the HSWA Module, Sections 1.5 and Q, as well as to provide data
supporting risk-based decisions for the PRSs.

Conceptual Model and Technical Approach

One of the significant distinctions of the canyons investigations compared with a PRS-based RFI is the
responsibility to investigate the canyons as an integrated natural system. This integration is accomplished
through a process-oriented conceptual model, which guides the technical approach to the investigations
and is refined by the findings of each successive investigation through refinements in models of regional
stratigraphy, groundwater and contaminant occurrence and movement, sediment transport, and
geochemical interactions.

The investigation area is bounded on the west by the upper portion of each canyon, on the east by the
Rio Grande, in the canyon floors laterally from the stream channel to the edge of the modern floodplain
deposits, and in the stream channel vertically to the deepest groundwater bodies affected by regulatorially
defined limits of contaminant concentrations.

The Sandia Canyon and Cafiada del Buey characterization activities, summarized in Chapter 1 and
presented in Chapter 7 of this work plan, are designed to collect data to support risk assessment based
on present-day contaminant levels and to evaluate the potential future impacts of contaminant transport in
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the canyon systems. Systematic characterization of the entire Sandia Canyon and Cafiada del Buey
systems is impractical because of the large surface area of the canyon floor. Therefore, a process-
oriented, iterative approach is planned to determine the nature and extent of contamination in Sandia
Canyon and Cafada del Buey. The iterative approach allows the investigators to tailor the
characterization requirements to observed conditions in the field. This approach relies on frequent
regulatory input and will ultimately lead to a well-defined and quantitative understanding of the natural
systems involved in canyon contaminant fate and transport and defensible present-day and future risk
assessments within the canyons. These investigations are integral to the overall ER Project strategy to
identify major sources of contaminants for the canyon systems and to reduce future contributions from
those mesa-top sites that have the largest impact on the canyon systems. This approach is discussed in
detail in the core document.

Sampling and Analysis Strategy

Characterization activities in the Sandia Canyon and Cafiada del Buey investigations are presented in
detail in Chapter 7 of this work plan and will include two complementary investigation paths. These
include

» geomorphic mapping, sampling, and analysis of surface sediments in selected reaches of the
canyon floor to evaluate surface exposure pathways and

» sampling and analysis of perennial surface water and groundwater to assess potential water
exposure pathways as well as transport pathways and potential impacts on the different zones of
saturation.

Sediment Investigations

Representative sections of the canyon floor, called “canyon reaches,” will be investigated in detail to
evaluate contaminant concentrations and distributions as a function of proximity to PRSs, depositional
environments, sediment grain size, and age of sediment deposits. Contaminant data obtained from
adjacent reaches are expected to bound the range of contaminant concentrations in the unsampled
canyon areas located between the reaches that will be sampled. The data collected will allow the
investigation team to evaluate human and ecological risk within and between the reaches, test
hypotheses about processes that control contaminant transport and deposition, and provide a means for
testing the investigation approach.

The initial step in characterizing surface sediments is to prepare a geomorphic map that defines the
distribution of types of surface sediments. Discrete sampling points are identified using the geomorphic
map to ensure that each major geomorphic feature is represented in the sampling plan. Initial sampling
campaigns usually consist of biased sampling of appropriate geomorphic units for a broad suite of
analytes to identify the contaminants that are present in the canyons. If needed, subsequent sampling is
generally limited to contaminants of concern identified during the initial sampling and analysis. Data
collected for sediment investigations provide information about contaminant distributions, inventories,
collocation of multiple contaminant species, and trends in contaminant concentrations over time.

Sediment sampling is largely restricted to post-1942 canyon deposits in both the active channels and the
floodplains. Furthermore, the sampling plan uses information from investigations of mesa-top and canyon
floor PRSs (e.g., TA-72 and former TA-20), history of activities at PRSs, and the geomorphic map to

(1) focus sampling efforts on areas most likely to contain contaminants, (2) determine the geomorphic
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settings where the greatest contaminant inventories could occur (post-1942 sediments), and (3) assess
the susceptibility of the contaminants to redistribution by wind and water.

Five canyon reaches in the Sandia Canyon system and five reaches in the Cafiada del Buey system have
been selected for initial geomorphic mapping and sediment sampling based on location downgradient from
PRSs and TAs where contaminants may have been transported to the canyon systems. If contaminants
are identified in specific reaches, additional reaches downstream of the contaminants will be investigated.
If contaminants are not identified in any of the initial reaches investigated, no further investigations will be
planned in adjacent subreaches. Mesa tops, alluvial and colluvial deposits on canyon walls, and drainages
of canyon walls may contain contaminants from individual PRSs. For the most part these sites have been
characterized as part of RFls conducted by other ER Project focus areas.

Groundwater Investigations

The investigations undertaken to characterize the nature, extent, and potential surface water and
groundwater transport of contaminants were developed in cooperation with other Laboratory entities also
responsible for groundwater protection. These investigations are summarized in the “Hydrogeologic
Workplan” (LANL 1998, 59599), which was initially developed for the “Groundwater Protection
Management Program Plan” (LANL 1995, 50124).

Groundwater investigations focus on areas most likely to contain contaminants, such as the near-surface
alluvial groundwater downgradient of known release sites and areas where Laboratory environmental
surveillance data indicate that Laboratory-derived contaminants are present. Intermediate-depth perched
groundwater zones and the top of the regional zone of saturation are being characterized (1) as potential
water exposure pathways, (2) as transport pathways, and (3) for potential impacts on the different zones
of saturation. Wells constructed for characterizing groundwater can be used to enhance current
Laboratory groundwater monitoring systems, if necessary. In Sandia Canyon, three alluvial groundwater
wells are planned to characterize the alluvial groundwater, and three regional aquifer wells are planned to
characterize potential intermediate-depth groundwater and the regional aquifer. In Cafada del Buey,
sampling existing alluvial groundwater wells is planned to characterize alluvial or shallow perched
groundwater and sampling one regional aquifer well is planned to characterize potential intermediate-
depth groundwater and the regional aquifer.

Groundwater investigations follow an iterative approach in which information obtained from each borehole
will be evaluated in the context of other relevant groundwater studies and the current conceptual model
so that future characterization efforts can be redirected to focus on critical data needs. These ongoing
evaluations will be made in collaboration with regulators and other investigators implementing the
“Hydrogeologic Workplan” (LANL 1998, 59599) and may lead to changes in the locations and numbers of
future boreholes. Changes in the scope of groundwater investigations are negotiated periodically with the
administrative authority.

Schedule and Reporting

Annex | of the core document contains a preliminary schedule for conducting the Sandia Canyon and
Cafada del Buey investigations. The schedule is subject to change based on future US Department of
Energy (DOE) funding.

The Laboratory, DOE, NMED, EPA, and the stakeholders have not produced a final definition of the types
and schedule of reports needed to execute the investigations described in this work plan. Because
Sandia Canyon and Cafiada del Buey contain PRSs that may have impacted alluvial groundwater and
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possibly deeper groundwater, investigations planned as part of this work plan may provide supplemental
characterization of groundwater associated with certain PRSs if deemed necessary.

Consistent with the technical approach, the Laboratory will notify NMED if any results indicate the need
for stabilization.

Structure of the Work Plan

This work plan contains seven chapters and six appendixes as listed below.

Chapters

Chapter 1 introduces the overall regulatory, operational, and environmental setting and summarizes the
planned Sandia Canyon and Cafiada del Buey investigations.

Chapter 2 provides the historical background for the archaic and modern land uses within the
investigation areas, and discusses possible contaminant sources based on archival data.

Chapter 3 describes the environmental setting for Sandia Canyon and Cafiada del Buey and summarizes
available environmental data germane to the planned investigation.

Chapter 4 develops the conceptual model for the Sandia Canyon and Cafiada del Buey and the
implications in shaping the overall investigation efforts.

Chapter 5 refers the reader to the core document, which describes the general technical approach that
will be followed during execution of this work plan.

Chapter 6 refers the reader to the core document and current ER Project guidance, which explains the
human-health and ecological risk assessment considerations and approach for evaluating the data
derived from the investigation. (Details on data collection for the present-day human-health risk
assessment and the ecological risk assessment are discussed in Chapter 7.)

Chapter 7 contains the sampling and analysis plans for the initial characterization efforts in Sandia
Canyon and Cafada del Buey and describes more fully the implementation of the reach concept for
sediment investigations. Surface water and groundwater investigations are described in detail, and
elements of the quality assurance project plan for each investigation are included.

Appendixes
Appendix A contains the foldout color maps referenced in the text.

Appendix B lists the PRSs in the Sandia Canyon and Cafiada del Buey watersheds and their current
status.

Appendix C contains drilling and well completion data for wells and boreholes in Sandia Canyon.

Appendix D contains drilling and well completion data for wells, boreholes, and moisture access tubes in
Cafada del Buey.

Appendix E contains the stratigraphic information that was used to construct cross sections.

Appendix F lists the individuals who contributed to this work plan.
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References for the Executive Summary

The following list includes all references cited in this chapter. The parenthetical information following the
reference provides the author, publication date, and ER Project identification (ER D) number. This
information is also included in the citation in the text and can be used to locate the document.

ER ID numbers are assigned by the Laboratory’s ER Project to track all material associated with
Laboratory potential release sites. These numbers can be used to locate copies of the documents at the
ER Project’'s Records Processing Facility and, where applicable, within the ER Project reference library.
The references cited in this work plan can be found in the volumes of the reference library titled
“Reference Set for Canyons.”

Copies of the reference library are maintained at the New Mexico Environment Department Hazardous
and Radioactive Materials Bureau, the Los Alamos Area Office of the US Department of Energy, and the
ER Project Office. This library is a living document that was developed to ensure that the administrative
authority has all the necessary material to review the decisions and actions proposed in this work plan.
However, documents previously submitted to the administrative authority are not included in the reference
library.

EPA (US Environmental Protection Agency), April 10, 1990. Module VIII of RCRA Permit No.
NMO0890010515, EPA Region VI, issued to Los Alamos National Laboratory, Los Alamos, New Mexico,
effective May 23, 1990, EPA Region VI, Hazardous Waste Management Division, Dallas, Texas. (EPA
1990, ER ID 1585)

LANL (Los Alamos National Laboratory), October 25, 1995. “Groundwater Protection Management
Program Plan” (draft), Revision 2.0, Los Alamos, New Mexico. (LANL 1995, ER ID 50124)

LANL (Los Alamos National Laboratory), April 1997. “Core Document for Canyons Investigations,” Los
Alamos National Laboratory Report LA-UR-96-2083, Los Alamos, New Mexico. (LANL 1997, ER ID
55622)

LANL (Los Alamos National Laboratory), May 22, 1998. “Hydrogeologic Workplan,” Los Alamos, New
Mexico. (LANL 1998, ER ID 59599)
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Multiply SI (Metric) Unit by To Obtain US Customary Unit
kilometers (km) 0.622 miles (mi)
kilometers (km) 3281 feet (ft)
meters (m) 3.281 feet (ft)
meters (m) 39.37 inches (in.)
centimeters (cm) 0.03281 feet (ft)
centimeters (cm) 0.394 inches (in.)
millimeters (mm) 0.0394 inches (in.)
micrometers or microns (um) 0.0000394 inches (in.)
square kilometers (km?) 0.3861 square miles (mi?)
hectares (ha) 25 acres
square meters (m?) 10.764 square feet (ft?)
cubic meters (m?) 35.31 cubic feet (ft)
kilograms (kg) 2.2046 pounds (Ib)
grams (g) 0.0353 ounces (0z)
grams per cubic centimeter (g/cm?) 62.422 pounds per cubic foot (Ib/ft?)
milligrams per kilogram (mg/kg) 1 parts per million (ppm)
micrograms per gram (1g/g) 1 parts per million (ppm)
liters (1) 0.26 gallons (gal.)
milligrams per liter (mg/1) 1 parts per million (ppm)
degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F)
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1.0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan describes
investigations to be conducted in the Sandia Canyon and Cafiada del Buey systems as part of the
Environmental Restoration (ER) Project at Los Alamos National Laboratory (the Laboratory). These
investigations are being conducted by the Canyons Focus Area investigation team. This work plan
includes a summary and evaluation of previous hydrogeologic and contaminant studies in the Sandia
Canyon and Cafada del Buey systems and a description of new investigations to evaluate present-day
human health and ecological risk that have resulted from Laboratory releases to the canyon.

These canyons were selected to be addressed by one work plan in the core document for canyons
investigations (LANL 1997, 55622, p. 1-5) because of similarities common to both canyons. Both canyons
head in the central part of the Pajarito Plateau near the central part of the Laboratory and neither contains
a naturally occurring perennial stream on Laboratory property. Relative to other canyon systems at the
Laboratory, these canyons do not contain major quantities of contaminants. Thus, the approach to
characterizing these two canyons is expected to be similar.

1.1 Purpose

The purpose of the Sandia Canyon and Cafiada del Buey investigations is to evaluate present-day
human health and ecological risks from Laboratory-derived contaminants and to assess future impacts
from the transport of these contaminants. Specifically, these investigations will

» assess present-day risk to human health and ecological systems and evaluate the potential for
transport of contaminants that could cause human health and ecological risks in the future;

» determine the degree to which the stream channel sediments, active floodplain sediments, and
underlying groundwater in Sandia Canyon and Cafiada del Buey have been affected by
Laboratory releases;

» refine the conceptual model for contaminant occurrence, transport, and exposure routes and for
contaminant transport pathways and mechanisms specific to the canyon systems (hereafter “the
conceptual model”) as related to risk evaluation;

» assess the potential for interconnections between groundwater in alluvium, intermediate perched
zones, and the regional aquifer as related to risk evaluation;

» provide supplemental characterization of groundwater associated with potential release sites
(PRSs) located in the main canyons and tributaries; and

* recommend possible remedial actions for areas on the canyon floor that are found to have
unacceptable present-day human health or ecological risks.

The Sandia Canyon and Cafiada del Buey investigations will characterize contaminant distributions in
surface water of the active stream channels, groundwater beneath the canyon floors, and sediments in
those parts of the canyon floors that are affected by Laboratory operations both on-site and potentially off-
site. Mesa tops, alluvial and colluvial deposits on canyon walls, and small drainages off canyon walls may
contain contaminants from individual PRSs. These sites will be characterized primarily as part of RFls
conducted by other ER Project focus areas. The Canyons Focus Area team will concentrate on
contaminants within the active stream channels, adjacent floodplains, and associated surface water and
groundwater. Results of field investigations conducted by other focus areas have been included in the
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planning and implementation of investigations conducted in the Sandia Canyon and Cafiada del Buey
systems.

1.2 Relationship to Other Documents

This work plan is tiered to the “Core Document for Canyons Investigations” (hereafter “the core
document”) (LANL 1997, 55622), which provides the general framework for investigations in canyon
systems and provides information common to all the investigations. The core document includes a
description of the regulatory and programmatic framework for investigations, historical information on area
land uses and Laboratory operations, a summary of the regional environmental setting, the generalized
conceptual model for the canyon systems, the general technical approach for all canyons investigations,
and the present-day human health and ecological risk assessment approach.

This canyon-specific work plan contains only a brief introduction and summary of the planned
investigations, a discussion of the canyons’ history, summaries of the environmental setting and previous
investigations conducted in Sandia Canyon and Cafada del Buey, canyon-specific details on the
investigation objectives and technical approach, and a comprehensive sampling and analysis plan. The
format of this work plan follows that established by previous canyon-specific work plans and has been
authorized by the administrative authority (NMED 1998, 58206).

Table 1.2-1 lists the major RFI tasks and subtasks required in Section Q of Module VIII of the
Laboratory’s Hazardous Waste Facility Permit (EPA 1990, 1585) and the location in this document and/or
the core document (LANL 1997, 55622) where these requirements are addressed.

The groundwater investigations in Sandia Canyon and Cafiada del Buey are an integral part of the
Laboratory’s “Hydrogeologic Workplan” (LANL 1998, 59599), which was developed to implement the
“Groundwater Protection Management Program Plan” (LANL 1995, 50124). Groundwater and surface
water investigations will follow an iterative approach in which information obtained from each successive
borehole, well, and sampling event will be evaluated in the context of the hydrogeological portion of the
conceptual model. These ongoing evaluations will be made in collaboration with other investigations
implementing the hydrogeologic work plan and may lead to changes in the locations, numbers, and
sequence of future sampling events, boreholes, and wells. In accordance with the approach discussed in
the hydrogeologic work plan, changes in the scope of groundwater investigations will be negotiated
annually with the regulators.

Two sediment reaches and portions of the surface water investigations in upper Sandia Canyon are
currently being investigated as part of the sampling and analysis plan (SAP) for Upper Sandia Canyon
(LANL 1998, 62340). The upper Sandia Canyon SAP follows the canyons technical approach as outlined
in the core document (LANL 1997, 55622) and the results of the investigations will be compatible and fully
integrated with the canyon sediment and surface water investigations described in this work plan.

The remainder of this introductory chapter gives a brief physical description of Sandia Canyon and
Caflada del Buey and outlines the organization of this work plan.

1.3 Locations and Environmental Settings

The following section describes the Sandia Canyon and Cafiada del Buey locations and environmental
settings.
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Table 1.2-1
Location of Discussions of HSWA® Module Requirements

HSWA Module Requirements Core Document” This Document

RFI Task I: Description of Current Conditions

Facility Background Chapters 2 and 3 Chapter 2

Nature and Extent of Contamination Chapters 2 and 3 Chapter 3
RFI Task II: RFI Workplan

Data Collection Quality Assurance Plan Future sampling and analysis plans Chapter 7
Data Management Plan Annex Ill

Health and Safety Plan Annex |l

Community Relations Plan Annex IV

RFI Task lll: Facility Investigation

Environmental Setting Chapter 3 Chapter 3
Source Characterization Chapters 2, 3, 4, and 5 Chapter 2
Contamination Characterization Chapters 2, 3, 4, and 5 Chapters 2, 3, and 4
Potential Receptor Identification Chapters 4 and 6 Chapter 7

RFI Task IV: Investigative Analysis

Data Analysis Chapters 5 and 6 Chapter 7
Protection Standards Chapter 6

RFI Task V: Reports
Preliminary and Workplan Entire Document
Progress Draft and Final Chapter 7 and Annex |

a HSWA = Hazardous and Solid Waste Amendments Act.
b LANL 1997, 55622.

1.3.1 Sandia Canyon

Sandia Canyon is located on the Pajarito Plateau in the central part of the Laboratory (Figure 1.3.1-1).
The canyon heads on Laboratory property within Technical Area (TA)-3 at an elevation of approximately
7300 ft (2190 m) and trends east-southeast across the Laboratory, Bandelier National Park, and San
lldefonso Pueblo land, and empties into the Rio Grande in White Rock Canyon at an elevation of 5450 ft
(1635 m). The main channel is approximately 9.4 mi (15 km) long, and the total watershed area is
approximately 5.5 mi? (14.3 km?) (LANL 1997, 55622, p. 3-2). Sandia Canyon on Laboratory property
extends for a distance of 5.6 mi (9 km) and has a watershed area approximately 2.65 mi? (6.9 km?) (McLin
1992, 12014, p. 19).

PRSs within the Sandia Canyon watershed are located at TAs-3, -60, and -61 (associated with former
Operable Unit [OU] 1114); and TAs-53 and -72, and former TA-20 (associated with former OU 1100).
Figure A-1 in Appendix A of this work plan shows the locations of the technical areas and PRSs, and
Appendix B lists the PRSs and their current status.
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Figure 1.3.1-1. Location of Sandia Canyon, Cafiada del Buey, and selected tributaries.
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The Laboratory’s primary use of Sandia Canyon has been for liquid waste disposal from industrial and
sanitary systems (e.g., Environmental Protection Group 1994, 45363). The canyon also was the location
of the brief operation of a small-charge implosion and initiator experiment site in the 1940s, and in recent
years has been the location of the Laboratory’s security force firing range. Laboratory operations
conducted in and adjacent to Sandia Canyon may have possibly discharged to Sandia Canyon and its
tributaries since the Laboratory began operation in 1943. Early discharges were associated with outfalls,
surface runoff, and firing site activities located at TA-3, which is now the location of the Laboratory
administration complex, and former TA-20, which briefly operated in the 1940s as a firing site. Additional
discharges began with the continued expansion of Laboratory operations to include accelerator
technology research and a firing range in the 1960s, specifically at TAs-53 and -72. Discharges to Sandia
Canyon have decreased as many outfalls have either been rendered inactive or rerouted to the
Laboratory’s Sanitary Wastewater System Consolidation sanitary waste treatment (SWSC) facility at
TA-46 during the 1980s and 1990s. Chapter 2 of this work plan contains a more detailed discussion of
past and present discharges.

1.3.2 Cafada del Buey

Cafada del Buey is located on the Pajarito Plateau in the central part of the Laboratory (Figure 1.3.1-1).
Cafada del Buey is the largest tributary to Mortandad Canyon. The canyon heads on Laboratory property
at TA-52 and TA-36 at an elevation of approximately 7200 ft (2195 m) and trends east-southeast across
the Laboratory, San lldefonso Pueblo land, and Los Alamos County and ends at its confluence with
Mortandad Canyon at an elevation of 5620 ft (1686 m) approximately 0.5 mi (0.8 km) upstream of the Rio
Grande. The main channel is approximately 8.2 mi (13.2 km) long, and the total watershed area is 4.3 mi?
(11.1 km? (LANL 1997, 55622, p. 3-2). On Laboratory property the channel extends for a distance of
approximately 5 mi (8 km) and has a watershed area of approximately 2.10 mi? (5.4 km?) (McLin 1992,
12014, p. 19). On Laboratory property, Cafiada del Buey has one main tributary, the south fork of Cafiada
del Buey, and a smaller tributary, referred to as the TA-46 tributary or the SWSC tributary. A larger
tributary to Cafiada del Buey (the north fork) is entirely on San lldefonso Pueblo land and joins the main
channel in White Rock; no Laboratory activities have occurred within this drainage.

PRSs within the Cafiada del Buey watershed are located at TA-52 and former TA-4 (associated with
former OU 1129), TA-46 (associated with former OU 1140), TAs-51 and -54 (associated with former OU
1148), and TA-18 (associated with former OU 1093). Figure A-1 in Appendix A of this work plan shows
the locations of the technical areas and PRSs, and Appendix B lists the PRSs and their current status.

The primary Laboratory use of Cafiada del Buey has been as a buffer zone for surface and subsurface
material disposal areas at TA-54 on Mesita del Buey, located just south of the canyon, and to a lesser
extent for liquid waste disposal. The earliest discharges were associated with outfalls, surface runoff, and
dispersion from firing sites located at former TA-4 (Alpha Site), which is now part of TA-52. Additional
discharges began with the expansion of Laboratory operations to new sites from the 1950s through the
1990s, specifically at the following technical areas:

* TA-46, which has housed nuclear propulsion, isotope separation, solar energy experiments, and
the Laboratory’s sanitary waste treatment facility;

* TA-51, the waste burial technologies laboratory;
* TA-52, which formerly served as the site for reactor experiments; and

* TA-54, the Laboratory’s on-site waste treatment, storage, and disposal facility.
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Laboratory discharges to Cafiada del Buey have decreased because many outfalls have either been
rendered inactive or rerouted to the Laboratory’s sanitary waste treatment facility at TA-46 during the
1980s and 1990s. Chapter 2 of this work plan contains a more detailed discussion of past and present
discharges.

1.4 Summary of the Sandia Canyon and Cafiada del Buey Investigations

The following sections summarize the investigations and approaches to problem resolution.

14.1 Problem and Approach to Problem Resolution

PRSs on adjacent mesas and on the canyon floors potentially have introduced contaminants to Sandia
Canyon and Cafada del Buey during the past 50 years. Current data indicate that contaminants are
present in some canyon-floor sediments and in some parts of the alluvial groundwater system. Based on
the release history of PRSs in the drainage areas, the potential exists for additional areas of
contamination to occur in sediments, surface waters, and groundwater in other parts of the canyons.
Currently, a portion of Sandia Canyon is used by Laboratory workers at TA-72, and part of the canyon is
accessible for recreational use east of TA-72. East of the Laboratory boundary, Sandia Canyon passes
through Bandelier National Monument and San lldefonso Pueblo lands before emptying into the Rio
Grande. East of the Laboratory boundary, Cafiada del Buey passes through residential areas in the town
of White Rock and San lldefonso Pueblo land before emptying into Mortandad Canyon near the Rio
Grande.

Systematic characterization of the entire Sandia Canyon and Cafiada del Buey systems is impractical
because of the large surface area of the canyon floors. The main Sandia Canyon channel extends 9.4 mi
(15 km) from TA-3 to the Rio Grande. The main Cafiada del Buey channel extends 7.4 mi (11.8 km) from
TA-52 to its confluence with Mortandad Canyon. Two tributaries, the TA-46 tributary and the south fork of
Cafada del Buey, have channel lengths of approximately 0.5 mi (0.8 km) and 2.2 mi (3.5 km),
respectively. Therefore, a process-oriented, iterative approach is proposed to determine the nature and
extent of contamination in Sandia Canyon and Cafiada del Buey. The iterative approach allows the
investigators to tune the characterization requirements to observed conditions in the field. This approach
relies on frequent regulatory input and ultimately will lead to a well-defined and quantitative understanding
of the natural systems involved in canyon contaminant fate and transport and defensible present-day and
future risk assessments within the canyons. These investigations are integral to the overall ER Project
strategy to identify major sources of contaminants for the canyon systems and to reduce future
contributions from those mesa-top sites that have the largest impact on the canyon systems. This
approach is discussed in detail in the core document (LANL 1997, 55622), which was approved by the
administrative authority (NMED 1998, 58638) and the integrated technical strategy document (LANL
1999, 63491).

Canyons investigations can be conveniently discussed in terms of two complementary investigation
paths. These include

» geomorphic mapping, sampling, and analysis of surface sediments in selected reaches of the
canyon floor to evaluate surface exposure pathways, and

» sampling and analysis of surface and groundwater to assess potential water exposure pathways
as well as transport pathways and potential impacts on the different zones of saturation.
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1.4.1.1 Surface Sediment Investigations

Representative sections of the canyon floor, called “canyon reaches,” will be investigated in detail to
evaluate contaminant concentrations and distributions as a function of proximity to PRSs, depositional
environments, the grain size of sediments, and the age of sediment deposits. Contaminant data obtained
from adjacent reaches are expected to bound the range of contaminant concentrations in the unsampled
canyon areas located between the sampled reaches. The data collected will allow the investigation team
to evaluate human health and ecological risk within and between the reaches, to test hypotheses about
processes that control contaminant transport and deposition, and to provide a means for testing the
investigation approach.

The initial step in characterizing surface sediments is to prepare a geomorphic map that defines the
distribution of types of surface sediments. Discrete sampling points are identified using the geomorphic
map to ensure that each major geomorphic feature is represented in the sampling plan. Initial sampling
campaigns usually consist of biased sampling of appropriate geomorphic units for a broad suite of
analytes to identify the contaminants that are present in the canyon system. If needed, subsequent
sampling generally is limited to contaminants of concern identified during the initial sampling and analysis.
Data collected for sediment investigations provide information about contaminant distributions,
inventories, collocation of multiple contaminant species, and trends in contaminant concentrations over
time.

Sediment sampling largely is restricted to post-1942 canyon deposits in both the active channels and the
floodplains. Furthermore, the sampling plan uses information from investigations of mesa-top PRSs,
history of activities at PRSs, and the geomorphic map to focus sampling efforts on those areas most likely
to contain contaminants, to determine the geomorphic settings where the greatest contaminant
inventories could occur (post-1942 sediments), and to assess the susceptibility of the contaminants to
redistribution by wind and water.

1.4.1.2  Groundwater Investigations

The investigations undertaken to characterize the nature, extent, and potential groundwater transport of
contaminants were developed in cooperation with other Laboratory entities also responsible for
groundwater protection. These investigations are summarized in the hydrogeologic work plan (LANL
1998, 59599), which initially was developed for the “Groundwater Protection Management Program Plan”
(LANL 1995, 50124).

Groundwater investigations focus on areas most likely to contain contaminants, such as the near-surface
alluvial groundwater downgradient of known release sites and areas where Laboratory environmental
surveillance data indicate that Laboratory-derived contaminants are present. Intermediate-depth perched
groundwater zones and the top of the regional aquifer are being characterized (1) as potential water
exposure pathways, (2) as transport pathways, and (3) for potential impacts on the different zones of
saturation. Wells constructed for characterizing groundwater can be used to enhance current Laboratory
groundwater monitoring systems, if necessary.

Groundwater investigations follow an iterative approach in which information obtained from each borehole
will be evaluated in the context of other relevant groundwater studies and the current conceptual model
so that future characterization efforts can be redirected to focus on critical data needs. These ongoing
evaluations will be made in collaboration with regulators and other investigators implementing the
hydrogeologic work plan (LANL 1998, 59599) and may lead to changes in the locations and numbers of
future boreholes. Changes in the scope of groundwater investigations are negotiated periodically with the
regulators.
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1.4.2 Decisions

Two primary decisions will be based on the results of the Sandia Canyon and Cafiada del Buey
investigations.

The first decision deals with present-day risk from contaminants currently distributed in the canyon
systems. Is there imminent and substantial endangerment to human health or the environment associated
with contaminants in sediments, surface water, or groundwater in any part of Sandia Canyon or Cafiada
del Buey? If so, work implemented by this plan will identify areas and media in the canyons where
corrective measures (for example, removal, stabilization, and institutional control) would reduce present-
day risk to an acceptable level. In addition, the data collected will identify PRSs within the canyon
drainage areas that continue to have unacceptable impacts on the canyons.

The second decision deals with the future impacts created if natural processes cause remobilization and
redistribution of contaminants in the canyon systems. Is there an unacceptable future risk or
consequence that results from leaving the current inventory and distribution of contaminants in the
canyons? If so, work implemented in this plan will identify areas and media in the canyons where
remedial actions could reduce the anticipated future impacts to an acceptable level.

In addition to the primary decisions, data from the Sandia Canyon and Cafiada del Buey investigations
will support the Hazardous and Solid Waste Amendments (HSWA) Permit requirement to evaluate the
hydrogeologic setting, with particular attention to determining whether there are connections between
alluvial groundwater, perched intermediate groundwater, and the regional aquifer. The data collected will
also satisfy some of the data needs identified in the hydrogeologic work plan (LANL 1998, 59599).

1.4.2.1 Inputs to Decision Making

Information is needed to support risk assessments and the basis for discussion with regulators to
determine when characterization of the canyon systems is sufficient. Concentrations of constituents listed
in Sections 7.1.2, 7.1.3, 7.1.4, 7.2.2, and 7.2.4 will be estimated in each media. In addition, the process-
oriented approach requires that data be gathered to test assumptions and hypotheses about how
contaminants are transported through the various media of the canyon system. More specific information
about the current conceptual model and data needs are discussed in Chapter 4 of this work plan.

1.4.2.2 Boundaries of the Investigation

This investigation encompasses Sandia Canyon from TA-3 to the Rio Grande, and Cafada del Buey and
its tributaries (the TA-46 tributary and the south fork of Cafiada del Buey) from TA-52 to its confluence
with Mortandad Canyon approximately 0.5 mi (0.8 km) upstream of the Rio Grande. Sediment
investigations will extend laterally from the active channel to the toe of the colluvial slope at the base of
the canyon walls. Sediment investigations will focus on deposits most likely to be affected by Laboratory
operations (i.e., deposits that are post-1942). The vertical extent of Laboratory-derived contaminants is
not yet determined, but it is expected to be largely confined to the upper 7 ft to 10 ft (2 m to 3 m) of
canyon-floor deposits. Data will be collected within representative reaches in the canyon systems. If
appropriate, these data will support decisions (as described below) concerning sediments within
intervening unsampled sections of the canyons, as well as each canyon as a whole. The process for
selecting and defining reaches is described in the core document (LANL 1997, 55622) and in Chapter 7
of this work plan.
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The boundaries of the groundwater investigations generally are similar to those of the sediment
investigations with the following exception. The groundwater investigations extend into the upper 100 ft
(30 m) of the regional aquifer, the top of which is approximately 800 ft to 1100 ft (245 m to 335 m) below
the canyon floor.

The sediment investigations focus primarily on post-1942 sediment and groundwater pathways. Some
potential contaminants have relatively short half-lives (for example, the half-life of tritium is 12.3 years),
and their concentrations will decrease over time. Other contaminants (for example, metals and isotopic
uranium) do not decay significantly over relevant time periods. The time frame for projection of
contaminant trends into the future is not yet defined, but data are being gathered to evaluate a range of
different time frames.

1.4.2.3 Sandia Canyon and Caflada del Buey Decision Rules

For each of the decisions discussed earlier (that is, imminent present-day risk and potential future risk),
risk will be assessed under a set of assumptions and exposure scenarios considered to be reasonable
and appropriate by risk managers. The specific rules applied to each risk-based decision are consistent
with the general technical approach flow diagram (Figure 5-1) in the core document (LANL 1997, 55622,
p. 5-4). The following decision rules will be applied.

What contaminants must be considered to support risk-based decisions?

To establish the chemicals of potential concern (COPCs) for each system, analytical results from each
reach in Sandia Canyon and Cafiada del Buey will be compared to comparable background values and
other relevant standards, according to the most recent methodologies and procedures provided by the ER
Project Analysis and Assessment Team. A weight-of-evidence approach will be used to determine
COPCs. The weight of evidence will rely heavily on quantitative (statistical and graphical) approaches to
evaluate reach data but also will benefit from known PRS sources and sampling of upstream reaches.
This latter “process knowledge” evidence may lead to adding or subtracting COPCs identified from the
guantitative data review. Constituents identified as COPCs will be carried forward to evaluate present-day
human-health and ecological risks.

Are the data adequate to revise the physical process model?

If the major assumptions upon which estimates of contaminant distributions are based are confirmed by
the data collected in this investigation, through exploratory data analysis and tests of statistical
hypotheses, the investigators will evaluate risk. Otherwise, the investigators will define additional data
needs and plan additional data collection efforts to support decision-making. This step is equivalent to the
scoping or site conceptual model phase of the screening-level ecological risk assessment.

Are the data adequate to support risk-based decisions?

If the uncertainty in estimated risk values is likely to influence the decision based on the risk assessment,
the investigators will consider whether additional data are needed before completing the risk assessment
and uncertainty analysis.

Is an unacceptable present-day risk associated with contaminants in specific reaches of Sandia Canyon
or Cafada del Buey?

Present-day risk will be evaluated by calculating action levels for present-day use scenarios. The action
levels will be calculated in accordance with general US Environmental Protection Agency guidance on
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development of risk-based preliminary remediation goals (EPA 1991, 58234). If action levels are
exceeded, appropriate interim measures, best management practices, or corrective measures may be
implemented to mitigate the present-day risk at each specific reach.

Are data sufficient to evaluate the final remedy selection based on both present-day and future risk in the
canyons?

Risk assessment to support final remedy selection will consider both present and future land-use
scenarios and will incorporate fate and transport calculations for surface and subsurface groundwater
pathways and wind resuspension and transport of sediments. Additional data needs will be identified to
ensure that necessary and sufficient data are available to project future risk for all potential transport and
exposure pathways within an acceptable statistical confidence interval. If data are adequate to estimate
an acceptable future risk within an acceptable confidence interval, no further action will be proposed.
Estimated future risk will be only one input necessary to provide information for the final remediation
decision.

15 Organization of this Work Plan

Following this introductory chapter, Chapter 2 provides background information on Sandia Canyon and
Cafada del Buey, including a description and history of the areas and the potential sources of
contamination. Chapter 3 provides details on the canyon-specific environmental settings. Chapter 4
contains the conceptual model specific to the canyon systems as an expansion in detail of the conceptual
model in the core document (LANL 1997, 55622). Chapter 5, the technical approach, incorporates the
core document technical approach by reference (LANL 1997, 55622). Chapter 6, the present-day human
health and ecological risk assessment approach, also incorporates the core document risk assessment
approach by reference. Chapter 7 contains the detailed sampling and analysis plans for addressing the
objectives discussed in Section 1.1.

A list of acronyms precedes Chapter 1. Definitions of unfamiliar terms can be found in the installation
work plan for the ER Project (LANL 1996, 55574, p. V-1; LANL 1998, 62060, p. 3-1) and in the Glossary
of Geology (Bates and Jackson 1987, 50287).

1.6 Units of Measurement

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. For example, English units are
used in text pertaining to engineering, and metric units are often used in discussions of geology,
geochemistry, and hydrology. When information is derived from some other published report, the units
are consistent with those used in that report. However, both English and metric units are provided for
measurements of length, area, and volume.
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References for Chapter 1

The following list includes all references cited in this chapter. The parenthetical information following the
reference provides the author, publication date, and ER Project identification (ER ID) number. This
information is also included in the citation in the text and can be used to locate the document.

ER ID numbers are assigned by the Laboratory’s ER Project to track all material associated with
Laboratory potential release sites. These numbers can be used to locate copies of the documents at the
ER Project’'s Records Processing Facility and, where applicable, within the ER Project reference library.
The references cited in this work plan can be found in the volumes of the reference library titled
“Reference Set for Canyons.”

Copies of the reference library are maintained at the New Mexico Environment Department Hazardous
and Radioactive Materials Bureau, the Los Alamos Area Office of the US Department of Energy, and the
ER Project Office. This library is a living document that was developed to ensure that the administrative
authority has all the necessary material to review the decisions and actions proposed in this work plan.
However, documents previously submitted to the administrative authority are not included in the reference
library.
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2.0 BACKGROUND

Chapter 2 of the “Core Document for Canyons Investigations” (hereafter referred to as “the core
document”) (LANL 1997, 55622) discusses the location, prehistoric and historic use, and potential
sources of contaminants in the canyons as well as environmental protection and monitoring programs
relevant to the canyons. This chapter focuses on San.dia Canyon and Cafiada del Buey and their
tributaries and discusses the topics in appropriate detail for a canyon-specific work plan.

In this document reference to the “Sandia Canyon watershed” or “Cafiada del Buey watershed”
comprises the entire drainage area of the canyon and its tributaries, including appropriate portions of
mesa tops and canyon walls. Reference to the “Sandia Canyon system” or “Cafiada del Buey system”
includes only the floor of the canyon and its tributaries, which essentially comprises the flood plain,
canyon-floor sediments, stream channel, and associated deposits on the canyon floor. Investigations
planned as part of the Sandia Canyon and Cafiada del Buey work plan primarily are located within the
Sandia Canyon and Cafada del Buey systems.

2.1 History of Sandia Canyon and Cafiada del Buey

This section describes prehistoric, pre-Laboratory, and current Laboratory usages, as well as current
recreational usage of Sandia Canyon and Cafiada del Buey.

2.1.1 Prehistoric Use

Hundreds of American Indian sites from the thirteenth and fourteenth centuries, and possibly earlier, have
been found on the Pajarito Plateau. Many are within Sandia Canyon and Cafiada del Buey (Steen 1977,
7148). These sites may be identified by ruins, artifacts, pottery, or petroglyphs. The earliest structures on
the Pajarito Plateau probably appeared during the late thirteenth century when pueblo Indians first
occupied the Pajarito Plateau. These settlements were small farmsteads of from two to ten rooms that
were almost always constructed of puddled adobe. These sites typically were occupied for short periods,
usually for a generation or less. Nearly all the structures from this period that were surveyed were
“cannibalized”; roofing timbers and most of the stone had been removed for reuse at another location
(Steen 1977, 7148, pp. 7 and 10). A seven-room structure typical of a farmstead settlement formerly
occupied the location of present-day Technical Area (TA) 53 on Mesita de los Alamos. The site was
excavated in 1974 before it was destroyed during construction of the Meson Physics Facility (TA-53). The
site consisted of a network of low walls approximately 16 in. (40 cm) high, with evidence of fire pits in two
rooms; a cairn, midden, pottery shards, tools constructed of stone and bone, and a shell were found
within and adjacent to the ruin. Apparently, when they abandoned the site the Indians stripped the
building of roofing materials and stones from the walls. The structure was built, occupied, and then
dismantled, all probably during the early fourteenth century (Steen 1977, 7148, pp. 54 and 57). Eleven
other similar sites were excavated at the TA-53 location before construction of the Meson Physics Facility
(Steen 1977, 7148, p. 5). In 1965, another excavation on Mesita de los Alamos revealed a site consisting
of two contiguous kivas surrounded by five rooms. This site was accompanied by ceramics, bone tools
and beads, and stone artifacts (Steen 1982, 6056, pp. 30 through 33).

Two small close-coil woven baskets of an unusual style were found in a pocket in the tuff at the lower end
of Sandia Canyon. The baskets were flat-bottomed with straight, short sides. One bore a simple zigzag
pattern. Although these types of baskets were common features of the first century of Puebloan
occupation of the Pajarito Plateau, the artifacts found with these baskets included only corrugated pottery
sherds and two desiccated corn cobs, which were of little use for dating (Steen 1982, 6056, p. 46).
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Cavate rooms are features associated with the late fourteenth century, and are believed to be
contemporaneous with the plaza and to some degree the larger sites, such as the Tshirege ruin located
on Mesita del Buey. Cavate rooms are thought to have served as storage rooms or ceremonial chambers.
Evidence of the degree and type of use varies; many are roughly finished and unsmoked and may have
been used for storage, while many are well finished, equipped with niches and firepits, and heavily
smoked. One somewhat unusual example of a cavate room is located in Cafiada del Buey. The inner
cavate room has a large natural opening that gives access to two surface rooms; access to one room is
typical (Steen 1977, 7148, pp. 14 through 17). Another example is a small well-preserved cavate room
located at the head of Caflada del Buey (Steen 1982, 6056, p. 4). Two cavate-room sites are located on
the north side of Sandia Canyon. One consists of 7 cavate rooms and 12 surface rooms and contains
outstanding rock art. The other site consists of over 20 cavate rooms and features talus houses three
stories high (Steen 1982, 6056, p. 3).

Segments of one of the best-preserved series of trails are located in the Sandia Canyon watershed. A
series of trails that extends for more than 150 m (165 yd) is present on the long ridge north of Sandia
Canyon. The trail apparently was part of the route from Tsankawi to Mesita de Los Alamos (Steen 1977,
7148, p. 30).

Mesita del Buey contains numerous archaeological sites. One site was excavated in 1957 to
accommodate construction of the TA-54 service road. This early ruin consisted of 11 adobe rooms typical
of late thirteenth- to fourteenth-century construction. As in other ruins from this period, the roof materials
had been removed for use elsewhere (Steen 1982, 6056, p. 16). Other sites were excavated during the
late 1970s and early 1980s to accommodate expansion of operations at TA-54 (Steen 1977, 7148, p. 5;
Steen 1982, 6056, pp. 9 and 20). Each site typically consists of a double row of rooms with the principal
axis running north/south accompanied by pottery and various stone tools. Two projectile points
representative of the Archaic Period (4000 B.C. to A.D. 600) were found on the surface of Mesita del
Buey near Rex Drive (Steen 1977, 7148, p. 7).

Many archaeological sites in this area are eligible for inclusion on the National Register of Historic Places:
23 are located within Operable Unit (OU) 1100, 17 are located within OU 1114, 1 is located within OU
1129, 14 are located within OU 1140, and 56 are located within OU 1148 (LANL 1994, 34756, p. 3-7;
LANL 1993, 51977, p. A-1; LANL 1992, 7666, p. 2-23; LANL 1993, 20952, p. 3-3; LANL 1992, 7669,

p. 3-31). Numerous surveys and publications dating from the 1880s describe the wealth of archaeological
sites on the Pajarito Plateau. A comprehensive bibliography of archeological publications is available in
Mathien et al. (1993, 57520).

212 Pre-Laboratory and Early Laboratory Historic Use

Much of the Pajarito Plateau was part of the Ramon Vigil land grant, which comprised approximately
32,000 ac (128 km?) (Foxx and Tierney 1984, 5950, p. 4). During the Spanish Colonial and Territorial
periods (A.D. 1600 to A.D. 1900) grazing and seasonal utilization of the plateau by non-Indian groups is
highly probable but has not been thoroughly documented. During the Homesteading Period (A.D. 1890 to
A.D. 1943) the Pajarito Plateau was used for ranching, farming, and/or timber production. Homestead-era
sites are characterized by wooden cabin and corral structures, rock or cement cisterns, and a scattering
of debris associated with household, farming, and grazing activities (LANL 1997, 55622, p. 2-5).

In 1911, José Albino Montoya filed for 90 ac (0.36 km?) of the Ramon Vigil land grant and took up
permanent residency. The Montoya Field homestead is located on Sigma Mesa in the heart of Laboratory
property. Montoya built several structures on the land, including a log-and-frame house, a cement cistern,
a corral, a hen house, a reservoir, and a wire fence (Foxx et al. 1997, 57580, p. 10; Cross 1994, 26071,
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p. 17). Portions of the Montoya Field ranging from 5 ac to 25 ac (0.01 km? to 0.07 km?) were farmed for
beans, corn, and oats, and the site was ranched with chickens and large livestock (Foxx et al. 1997,
57580, pp. 10 and 35). Other portions of the Ramon Vigil grant were bought in 1914 by Ashley Pond and
other executives who hoped to turn the area into a recreational ranch called The Pajarito Club. The
venture failed, and subsequently the grant was purchased by Frank Bond and used as a line camp. In
1917, the Brook Ranch, one of the more extensive homesteads in the area and situated on Los Alamos
Mesa, was purchased by Ashley Pond, who established the Los Alamos Ranch School (Foxx and Tierney
1984, 5950, p. 4).

In 1942, Dr. J. Robert Oppenheimer and General Leslie R. Groves (commanding officer of the Manhattan
Project) decided that the Pajarito Plateau was ideal for the research, design, and assembly of the
Manhattan Project, and 54,000 ac (216 km?) of the Plateau were obtained through condemnation or
purchase (Foxx and Tierney, 1984, 5950, p. 5). Condemnation proceedings for the Los Alamos Ranch
School began in November 1942; in February 1943 the school closed (LANL 1997, 55622, p. 2-6). At the
time the area was condemned for the Manhattan Project, approximately 35 homesteads amounting to
3600 ac (14 km?) were in private ownership. The Laboratory was established in 1943 as Project Y of the
Manhattan Engineer District—the secret World War |l effort to develop the world’s first nuclear weapons
(LANL 1997, 55622, p. 2-6). The Los Alamos Ranch School and Anchor Ranch (present-day TA-8)
became technical areas, and 25 other outlying sites were developed. More than 50 mi (80 km) of dirt,
gravel, and paved roads were built, and housing areas were constructed to support civilian and army
personnel. By 1946, activities and population growth necessitated building power lines and diverting
water in Water, Los Alamos, and Guaje Canyons. In the following few years, a natural gas pipeline was
constructed across the Jemez Mountains to connect with a pipeline from Farmington, New Mexico (Foxx
and Tierney 1984, 5950, p. 4-5). Operations initially located at the ranch school shifted to TA-3 beginning
in 1950. The earliest Laboratory activities conducted within the Sandia Canyon and Cafiada del Buey
watersheds during the 1940s include the following:

» aformer firing site at the location of present day TA-3 at the head of Sandia Canyon,

» atesting ground for initiators and implosion experiments at the location of former TA-20 in middle
Sandia Canyon, and

« asmall-charge firing site at former TA-4, located at the head of Cafiada del Buey (LANL 1993,
51977, p. 2-6; LANL 1994, 34756, p. 2-1; LANL 1992, 7666, p. 3-5).

Extensive development of the lower portion of the old Ramon Vigil Grant did not begin until the US Atomic
Energy Commission (AEC) developed the town of White Rock as a temporary construction camp in 1950.
By 1950, approximately 1500 residents had moved into the area. However, by the mid-1950s the area
was abandoned and not used again until 1960. At that time the AEC released land to private
development; these developments became known as White Rock and Pajarito Acres. In 1970, an
additional 318 ac (1.3 km?) were developed in the subdivision presently known as La Senda (Foxx and
Tierney 1984, 5950, p. 5).

2.1.3 Laboratory Operational Use

The primary Laboratory use of Sandia Canyon has been disposal of liquid waste from industrial and
sanitary systems (e.g., Environmental Protection Group 1994, 45363, p. IV-28) The canyon also was the
location of a brief operation of a small-charge implosion and initiator experiment site in the 1940s, and in
recent years has served as the location of the Laboratory’s security force firing range. These operations,
conducted in and adjacent to Sandia Canyon, might have discharged to Sandia Canyon and its tributaries
since the Laboratory began operation in 1943. These early discharges were associated with outfalls,
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surface runoff, and firing site activities located at TA-3, which is the current location of the Laboratory
administration complex, and former TA-20, which briefly operated in the 1940s as a firing site. Additional
discharges began with the continued expansion of Laboratory operations to include accelerator
technology research and a firing range in the 1960s, specifically at TAs-53 and -72.

The Laboratory has used Cafiada del Buey primarily as a buffer zone for surface and subsurface material
disposal areas (MDAS) at TA-54 on Mesita del Buey, just south of the Canyon, and to a lesser extent for
liquid waste disposal. The earliest discharges were associated with outfalls, surface runoff, and
dispersion from firing sites located at former TA-4 (Alpha Site), which is now part of TA-52. Additional
discharges began with the expansion of Laboratory operations to new sites in the 1950s through the
1990s, specifically at the following technical areas:

» TA-46, which housed nuclear propulsion, isotope separation, and solar energy experiments, and
the Laboratory’s sanitary waste treatment facility;

* TA-51, the waste-burial technologies laboratory;
* TA-52, which formerly served as the site for reactor experiments; and
* TA-54, the Laboratory’s on-site waste treatment, storage, and disposal facility.

Environmental Restoration (ER) Project personnel have identified as potential release sites (PRSs)
various industrial and sanitary waste outfalls that currently discharge, or have discharged in the past, to
Sandia Canyon and Cafiada del Buey and associated tributaries. Other major categories of PRSs
identified within the Sandia Canyon and Cafiada del Buey watersheds include landfills, MDAs, firing sites,
surface impoundments, and waste storage areas. The PRSs are documented in the Resource
Conservation and Recovery Act (RCRA) facility investigation (RFI) work plans for OUs 1093 (LANL 1993,
15310), 1100 (LANL 1994, 34756), 1114 (LANL 1993, 51977; LANL 1995, 51981), 1129 (LANL 1992,
7666; Pratt 1994, 39932), 1140 (LANL 1993, 20952), and 1148 (LANL 1992, 7669). These PRSs are
shown in Figure A-1 in Appendix A and are listed with current status in Appendix B of this work plan; the
significant PRSs are discussed further in this chapter.

214 Current Recreational and Residential Use

The Sandia Canyon watershed encompasses land managed by the Laboratory, land owned by the
National Park Service, and land owned by the San lldefonso Pueblo. East Jemez Road, which connects
state road New Mexico (NM) 4 and Diamond Drive, is located in Sandia Canyon. This road provides
unrestricted access to motorists, pedestrians, and bicyclists through most of the canyon. The Los Alamos
County-municipal landfill is located adjacent to Sandia Canyon near the head of the canyon. A residential
mobile home park is located on East Jemez Road east of the Los Alamos County-municipal landfill and
north of Sandia Canyon. A private concrete batch plant is located on East Jemez Road north of the
landfill and west of the trailer park. Remnants of an old hiking trail extend from TA-3 to approximately
south of TA-53. This trail has been terminated south of TA-53 by erosion resulting from down-cutting of
the main canyon channel by road building and straightening the channel. The trail may have last been
used regularly during the homestead period or during the very early days of Laboratory operation; the trail
is not believed to provide present recreational use. West of state road NM4, hiking trails used by the
public extend south from East Jemez Road on Laboratory property into Mortandad Canyon. The
Tsankawi Ruins, part of Bandelier National Park and located northeast of the intersection of East Jemez
Road and state road NM4, are a tourist attraction.
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The Cafiada del Buey watershed encompasses land managed by the Laboratory, land owned by the San
lldefonso Pueblo and by Los Alamos County, and privately owned land. A portion of the Cafada del Buey
watershed located downstream of the Laboratory boundary extends through the residential community of
White Rock; this portion of the canyon receives periodic stormwater runoff from Laboratory property.
Private properties are located adjacent to the main channel; residents and the public have unrestricted
access to the channel. The White Rock sewage treatment plant is located in the Cafiada del Buey
watershed and discharges treated sanitary waste to lower Cafiada del Buey northeast of White Rock.
Overlook Park is located at the northeastern extent of the Cafiada del Buey watershed and contains a
sport complex and recreational facilities for picnickers, hikers, and climbers.

Access to the western portion of Mesita del Buey at TA-54 is restricted; however, Laboratory employees
use this area for activities such as walking and jogging. There is no evidence that the general public uses
the Cafiada del Buey watershed area on Laboratory land for recreational purposes (LANL 1992, 7669).

2.2 Environmental Monitoring and Regulatory Compliance

Chapter 2 of the core document (LANL 1997, 55622) summarizes environmental protection programs and
environmental monitoring programs operated by the Laboratory for chemical and radiological quality of
surface water, groundwater, and sediments at the Laboratory. Section 2.1 of this work plan summarizes
environmental monitoring in Sandia Canyon and Cafada del Buey. Chapter 3 of this work plan discusses
the results of the environmental monitoring.

2.2.1  Current and Proposed Environmental Monitoring

Groundwater monitoring and protection efforts at the Laboratory have evolved from the early programs
initiated by the US Geological Survey to present efforts that include the ER Project, the “Groundwater
Protection Management Program Plan” (LANL 1995, 50124), the Watershed Protection Management
Program, the Environmental Surveillance Program, the Decommissioning Project, and emergency
management and response programs. Other protection efforts include those required by various New
Mexico state regulations, the Clean Water Act (CWA), the National Pollutant Discharge Elimination
System (NPDES), and the Hazardous and Solid Waste Amendments (HSWA) Module of the RCRA

Part B permit. Table 2.2.1-1 summarizes some of the existing environmental monitoring and surveillance
programs that are being implemented in Sandia Canyon and Cafiada del Buey.

Tables 2.2.1-2 and 2.2.1-3 list the NPDES-permitted outfalls in Sandia Canyon and Cafada del Buey and
describe outfalls, locations, and operational status. In recent years, many of the NPDES outfalls have
been directed to the TA-46 sanitary waste-consolidation station.

The Laboratory conducts various other surface water and groundwater quality protection programs in
compliance with the CWA, the Safe Drinking Water Act, the Oil Pollution Prevention Act, and New Mexico
Water Quality Control Commission (NMWQCC) regulations. The programs include the sanitary
wastewater system consolidation (SWSC) that provides sanitary wastewater treatment at TA-46; the
Stormwater Pollution Prevention Program; the Spill Prevention, Control, and Countermeasures Program;
and the Waste Stream Identification and Characterization Program. These programs are thoroughly
discussed in Chapter 2 of the core document (LANL 1997, 55622) and in the “Groundwater Protection
Management Program Plan” (LANL 1995, 50124).
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Table 2.2.1-1
Summary of Laboratory Environmental Programs Related to Sandia Canyon and Cafiada del Buey
Environmental Date Approved Regulatory
Program Implemented Activity Agency Comment
RCRA Permit November 1989 Hazardous waste EPA® b Compliance addressed
storage, treatment, | NMED by ESH-19° oversight
and disposal
HSWA Module of May 23, 1990 RCRA corrective EPA RFI currently ongoing by
RCRA Permit (new requirements actions NMED ER Project
effective May 19, 1994)
NPDES Program, September 13, 1978 Discharge of EPA Compliance addressed
CWA (current permit January industrial and NMED by ESH-18 oversight
30, 1990, revised August | sanitary liquid
1994) effluents
NPDES Stormwater General permit August Stormwater EPA Compliance addressed
Permit, CWA 25, 1993 associated with NMED by ESH-18 oversight
industrial activities
Groundwater January 1996 Groundwater NMED Hydrogeologic Work
Protection monitoring Plan approved by NMED
Management Program on March 25, 1998
Watershed Protection | Pending DOE orders DOE Watershed Management
Management Program compliance Plan (draft)
Annual Environmental | Circa 1970 DOE orders DOE Annual surveillance
Surveillance compliance reports

# EPA = US Environmental Protection Agency.

b NMED = New Mexico Environment Department.

“ESH= Environment, Safety and Health.

Two municipal supply wells located in Sandia Canyon (PM-1 and PM-3) provide water level and water
quality information on the regional aquifer. The alluvial groundwater wells used for environmental
surveillance in Sandia Canyon are listed in Table 2.2.1-4. These two shallow alluvial groundwater wells
(SCO-1 and SCO-2), also called observation wells, are checked annually for water but are usually dry.
These wells are located in lower Sandia Canyon east of TA-72. Several other wells have been installed in
Sandia Canyon for various purposes. These wells are discussed further in Chapter 3 of this work plan,
and in Appendix C. Sandia Spring, which is located in lower off-site Sandia Canyon near the confluence
with the Rio Grande, also provides groundwater data used for environmental surveillance.

Two municipal supply wells located in or near Cafiada del Buey (PM-4 and PM-5) provide water level and
water quality information on the regional aquifer. The alluvial groundwater wells used for environmental
surveillance in Cafada del Buey are listed in Table 2.2.1-5. These nine shallow alluvial groundwater wells
(CDBO-1 through and CDBO-9), also called observation wells, are monitored and/or sampled annually;
water has been observed only in CDBO-6 and CDBO-7. These wells are located in the main Cafada del
Buey channel along approximately a 2.6 mi (4.2 km) section that extends from northeast of TA-46 to
north-northeast of MDA G at TA-54. Several other wells have been installed in Caflada del Buey for
various purposes. These wells are discussed further in Chapter 3 of this work plan, and in Appendix D.
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Table 2.2.1-2
NPDES Outfalls in Sandia Canyon
NPDES Discharge
No. Description Discharge Location | Active Volume Comment
01A-001 TA-3 power plant outfall TA-3-22 Yes 300,000 Outfall also currently
gpda handles sanitary reuse
effluent discharged from
TA-46 SWSC®
03A-023 Cooling tower outfall TA-3-156 No Infrequent Deleted 7/11/95
03A-024 Cooling tower outfall TA-3-187 Yes 5,700 gpd Seasonal discharge
03A-027 Cooling tower outfall TA-3-285 Yes 16,000 gpd Seasonal discharge
03A-047 Cooling tower outfall TA-53-60 Yes 16,400 gpd Seasonal discharge
03A-113 Cooling tower outfall TA-53-293, 1032 Yes 184,728 gpd | Seasonal discharge
03A-114 Cooling tower outfall TA-53-2 No Infrequent Deleted 7/11/95
03A-125 Cooling tower outfall TA-53-28 No Infrequent Deleted 7/20/98
03A-145 Cooling tower outfall TA-53-6 No Infrequent Deleted 1/14/98
03A-146 Cooling tower outfall TA-53-14 No Infrequent Deleted 9/19/97
03A-148 Cooling tower outfall TA-3-1498, 1807 No Infrequent Deleted 9/19/97
03A-184 Cooling tower outfall TA-53-17 No Infrequent Deleted 8/16/95
04A-094 Non-contact cooling TA-3-170 No Infrequent Deleted 9/19/97
water outfall
04A-109 Noncontact cooling water | South of TA-3-73 No Infrequent Deleted prior to 1994
outfall
04A-133 Noncontact cooling water | TA-53-14 No Infrequent Deleted prior to 1994
outfall
04A-135 Noncontact cooling water | TA-53-18 No Infrequent Deleted 8/16/95
outfall
04A-140 Noncontact cooling water | TA-3-141 No Infrequent Deleted 8/16/95
outfall
04A-151 Once-through cooling South of TA-3-22 No Infrequent Deleted 8/16/95
water outfall
04A-163 Municipal supply well PM 1 Yes 400 gpd Operated by Los Alamos
County
04A-165 Municipal supply well PM 3 Yes 4844 gpd Operated by Los Alamos
County
06A-183 Photo rinse water outfall TA-3-510 No Infrequent Deleted 8/16/95
SSS-01S Former TA-46 WWTP® Southeast of TA-3-22 | No None Deleted prior to 1994
outfall at TA-3
NM0024210 | Former TA-3 WWTP Southeast of TA-3-22 | No None Predecessor to SSS-01S
outfall

Source: Dale 1998, 62337.
a
gpd = gallons per day

b . ——
SWSC = sanitary wastewater system consolidation.

© WWTP = wastewater treatment plant.
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Table 2.2.1-3
NPDES Outfalls in Cafiada del Buey
NPDES Discharge Discharge
No. Description Location Active Volume Comment
03A-042 Cooling tower outfall TA-46-1 No 864 gpda Deleted 3/10/98
03A-043 Cooling tower outfall TA-46-31 No 144 gpd Deleted 7/31/96
03A-124 Cooling tower outfall TA-46-169 No <144 gpd Deleted 12/6/95
03A-136 Cooling tower outfall TA-46-200 No <144 gpd Deleted 12/6/95
04A-013 Noncontact cooling water outfall | TA-46-30 No <144 gpd Deleted 12/6/95
04A-014 Noncontact cooling water outfall | TA-46-88 No 9936 gpd Deleted 7/11/95
04A-018 Noncontact cooling water outfall | TA-46-2 No 432 gpd Deleted 12/6/95
04A-118 Municipal supply well PM-4 Yes 1700 gpd Operated by Los Alamos
County
SSS-07S | Sanitary wastewater TA-46 No 1728 gpd Deleted before 1994
SSS-012S | Sanitary wastewater TA-46 No <144 gpd Deleted before 1994
SSS-013S | Sanitary wastewater TA-46 Yes None No discharge to Cafiada del
swscP Buey; discharge is routed to
01A-001 outfall at TA-3 (see
Table 2.2.1-2)
Source: Dale 1998, 62337; Biggs and Cross 1995, 52028, p. 5.
a gpd = gallons per day
b SWSC = sanitary wastewater system consolidation.
Table 2.2.1-4
Groundwater Monitoring Wells in Sandia Canyon
Date Ground Depth of Screened
Well Installed | Elevation (ft) | Casing (ft) Interval (ft) Purpose
SCO-1- old 1966 6620 20 10-20 Alluvial observation-abandoned (SCO-3)
SCO-1 1989 6618.7 19.3 9.3-19.3 Alluvial observation
SCO-2- old 1966 6500 20 10-20 Alluvial observation- abandoned (SCO-4)
SCO-2 1989 6500.7 19.4 8.4-18.4 Alluvial observation
SCOI-3 1996 6499 25 None Intermediate observation - abandoned
R-12 1998 6500.78 847 800-820 Regional aquifer monitor well
PM-1 1965 6520 2499 945-2479 Municipal supply well
PM-3 1966 6640 2552 956-2532 Municipal supply well
Source: Environmental Protection Group 1994, 45363, p. Vii-6.
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Table 2.2.1-5
Groundwater Monitoring Wells in Cafiada del Buey
Date Ground Depth of Screened
Well Installed Elevation (ft) Casing (ft) Interval (ft) Purpose
CDBO-1 1985 5757.6 131 5.1-13.1 Alluvial observation
CDBO-2 1985 6748.2 17.9 5.9-17.9 Alluvial observation
CDBO-3 1985 6670.2 124 2.4-12.4 Alluvial observation
CDBO-4 1985 6564.5 12.1 8.1-12.1 Alluvial observation
CDBO-5 1992 6879.01 175 7-17 Alluvial observation
CDBO-6 1992 6817.2 49 34-44 Alluvial observation
CDBO-7 1992 6771.81 44 29-39 Alluvial observation
CDBO-8 1992 6722.47 23 3-13 Alluvial observation
CDBO-9 1992 6633.71 34 19-29 Alluvial observation
PM-4 1981 6920 2920 1260-2854 Municipal supply well
PM-5 1982 7095 3110 1440-3072 Municipal supply well

Source: Environmental Protection Group 1994, 45363, p. vii-26.

Environmental surveillance stations for monitoring and sampling surface water and sediment are listed in
Tables 2.2.1-6 and 2.2.1-7. One gaging station, E125, was installed to monitor streamflow in Sandia
Canyon, and two gaging stations, E225 and E230, were installed to monitor streamflow in Cafada del
Buey. Additional information regarding these gaging stations is presented in Chapter 3 of this work plan.
Surface water sampling in Sandia Canyon is conducted at a collection site in the wetland area in upper
Sandia Canyon, and at one site just west and one site south of TA-53. Surface water sampling in Cafada
del Buey is conducted at one collection site near TA-46, and runoff samples are collected at a site at the
intersection of Cafiada del Buey and state road NM4. Sediment samples are collected annually in Sandia
Canyon from one site located at state road NM4, and one site near the intersection of Sandia Canyon and
the Rio Grande. Sediment samples are collected annually in Cafiada del Buey from three sites (G-7
through G-9), which are located in a tributary to Cafiada del Buey and at the intersections of drainages
below Mesita del Buey, and on the floor of Caflada del Buey, and at one site located in Caflada del Buey
at state road NM4.

In addition to annual environmental surveillance monitoring, a supplemental environmental surveillance
study was initiated in 1993 at MDA G at TA-54, located on Mesita del Buey south of Cafiada del Buey.
MDA G has been the principal area at the Laboratory for the storage and disposal of low-level and
transuranic (TRU) radioactive waste since 1957. The study has focused on the possibility of contaminated
sediment moving out of the MDA G perimeter via surface-water runoff. Since 1993 soil and single-stage
water samples from the perimeter of MDA G have been analyzed annually for a limited suite of
radionuclides and metals. Reports currently are available for the results of surveillance conducted from
1993 through 1995 (Conrad et al. 1995, 52014; Conrad et al. 1996, 55621; Childs and Conrad 1997,
57518). The results of the investigations are summarized in Chapter 3 of this work plan.
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Table 2.2.1-6
Routine Environmental Surveillance Monitoring Stations in Sandia Canyon

Station Name

Media

Attribute

Location

E121

Surface water

Flow volume and
water quality

Upper Sandia Canyon in north tributary of reach S-1

E122 Surface water Flow volume and Upper Sandia Canyon in south tributary of reach S-1
water quality

E123 Surface water Flow volume and Near eastern margin of the wetland area in upper
water quality Sandia Canyon

E124 Surface water Flow volume and Middle Sandia Canyon south of TA-53
water quality

E125 Surface water Flow volume and Lower Sandia Canyon west of Laboratory boundary
water quality at state road NM4

SCs-1 Surface water Quality Upper Sandia Canyon wetland east of TA-3

SCS-2 Surface water Quality Middle Sandia Canyon west of TA-53

SCS-3 Surface water Quality Middle Sandia Canyon south of TA-53

Sandia Canyon at | Surface water, | Quality Intersection of Sandia Canyon and state road NM4

state road NM4

sediment

Sandia Spring

Groundwater

Discharge and
quality

Lower Sandia Canyon approximately 0.5 mi (0.85
km) above point of discharge into the Rio Grande

Table 2.2.1-7
Routine Environmental Surveillance Monitoring Stations in Cafiada del Buey

Station Media Attribute Location
E218 Surface water Flow volume and Upper Cafada del Buey north of TA-46
water quality
E225 Surface water Flow volume and Lower Cafiada del Buey north of MDA G and
water quality approximately 1.85 mi (2.9 km) west of the
Laboratory boundary
E230 Surface water Flow volume and Lower Cafiada del Buey west of state road NM4 at

water quality

Laboratory boundary

Cafiada del Buey | Surface water Quality Upper Cafiada del Buey north of TA-46

Cafiada del Buey | Sediment Quality Lower Cafiada del Buey west of state road NM4 at
at state road NM4 Laboratory boundary

Cafada del Buey | Runoff Quality Lower Cafiada del Buey west of state road NM4 at

at White Rock

Laboratory boundary

G-SWMS-6

Surface water

Flow volume and
water quality

Drainage from Mesita del Buey north of MDA G

G-7 through G-9

Sediment

Quality

Toe and confluence of drainages from Mesita del
Buey and in Cafiada del Buey north of MDA G

2.2.2 HSWA Module Requirements

Section C of the HSWA Module (EPA 1990, 1585) includes no requirements for special monitoring of the
saturated alluvium, unsaturated zone, or surface water in Sandia Canyon or Cafiada del Buey beyond
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that conducted within the current Environmental Surveillance Program by Laboratory group Environment,
Safety, and Health (ESH)-18 in accordance with US Department of Energy (DOE) orders. Section C of
the HSWA Module includes no requirements for special monitoring of perched zones in Cafiada del Buey.

Section C of the HSWA Module requires perched zone monitoring in Sandia Canyon by one monitoring
well near PM-1 and one monitoring well near PM-3. Wells that satisfy the Section C requirements are
SCO-1 and SCO-2, which were installed in 1989 and are checked annually as part of the Environmental
Surveillance Program monitoring activities.

2.3 Sources of Potential Contaminants Within Sandia Canyon

Potential contaminant sources (as PRSs) on the mesa tops and within the Sandia Canyon watershed and
their current regulatory status are listed in Appendix B of this work plan. The sequence of technical area
descriptions, histories, and discussions of their associated PRSs are presented with respect to their
approximate geographic locations from west to east within the Sandia Canyon watershed. The technical
areas and PRSs that are discussed in this section are shown in detail on Figure A-1 in Appendix A of this
work plan. Technical areas located in the Sandia Canyon watershed that do not contain PRSs within the
watershed are not described or included in this section.

The information compiled in this section is based on available reports and data as of circa November
1998. Additional and updated information about the status of PRSs can be obtained from the Laboratory’s
ER Project Office and/or the Laboratory’s Public Reading Room in Los Alamos, New Mexico, as
described in Section 7.2.2 of “Installation Work Plan for Environmental Restoration Project” (LANL 1998,
62060, p. 7-3).

2.3.1 Technical Area 3

TA-3, known as South Mesa (SM) Site, is the location of the main administration building and research
laboratories at the Laboratory, and occupies a large area located near the western end of South Mesa
between Los Alamos Canyon to the north and Twomile Canyon to the south. Sandia and Mortandad
Canyons originate within TA-3, dividing the eastern two thirds of South Mesa into finger-like projections.
The middle mesa has been named Sigma Mesa (LANL 1993, 51977, p. 2-1).

TA-3 originally was built as a firing site before 1945. It contained several wooden structures that served
as an administration building, a shop, hutments, and magazines. The area also contained a burn pit for
destroying explosives. The site was decommissioned and cleared in 1949 (LANL 1993, 51977, p. 2-5).

Operational facilities were shifted to TA-3 from the Los Alamos townsite beginning in 1950. Construction
during the early 1950s resulted in the Van de Graaff accelerator building (TA-3-18), laboratory (TA-3-16),
and support structures; the Communications Building (TA-3-28); the Chemistry and Metallurgy Research
Building; the general and chemical warehouses (TA-3-30 and TA-3-31); the cryogenics laboratory
(TA-3-33); the Administration Building; the Sigma Building (TA-3-66), a fire house (TA-3-41), and the
Physics Building. Construction of new buildings continued through the 1960s and 1970s as office
buildings, shops, storage areas, an addition to the wastewater treatment plant (WWTP), a cement batch
plant, and numerous transportable structures 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 laboratory and several centers for various scientific activities in the 1990s (LANL 1993,
51977, p. 2-6). The northeastern portion of TA-3, primarily located east of Diamond Drive and north of
Eniwetok Road, is located at the head of Sandia Canyon.
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PRSs located within the Sandia Canyon watershed at TA-3 have been addressed in the “RFI Work Plan
for Operable Unit 1114” (LANL 1993, 51977) and the addendum to the work plan (LANL 1995, 51981).
The New Mexico Environment Department (NMED) issued a notice of deficiency (NOD) for the work plan
and the addendum to the work plan; the NODs and the Laboratory’s responses are presented in the
“Notice of Deficiency (NOD) Response for Operable Unit 1114” (LANL 1995, 45976), and the response to
the NOD for the RFI work plan for OU 1114, Addendum 1 (LANL 1996, 54088). Most TA-3 PRSs were
recommended for no further action (NFA) in the work plan and in the addendum to the work plan. PRSs
3-002(c); 3-003(a and b); 3-013(a and b); 3-014(a through j, p through z, a,, and b,); 3-015; 3-033; 3-042;
3-052(f); and 3-053 were investigated and subsequently recommended for NFA in the RFI report for 53
PRSs in TA-3, TA-59, TA-60, and TA-61 (LANL 1996, 54467). PRSs 3-014(k, I, and 0), 3-021, 3-052(b),
3-056(k), and C-3-014 were investigated and subsequently recommended for NFA in the RFI report for
PRSs 3-004(c and d), 3-007, 3-014(k, I, and 0), 3-021, 3-049(a), 3-052(b), 3-056(k), and C-3-014 (LANL
1997, 56660). PRSs that were the subject of additional investigation, remedial action, or deferred action
are summarized below. Investigations at some PRSs are currently in progress.

PRS 3-001(i))—Former Equipment Storage Area

PRS 3-001(i) has been proposed for voluntary corrective action (VCA) as described in the VCA plan for
PRS 3-001(i) (LANL 1995, 46198). PRS 3-001(i) consists of two former material and equipment storage
areas located near TA-3-70, the roads and grounds office building. Both areas are inactive. Storage area
#1 was proposed for NFA in Addendum 1 to “RFI Work Plan for Operable Unit 1114,” (LANL 1995,
51981, p. 5-20-1). Storage area #2, located directly northeast of TA-3-70, measures approximately 50 ft
by 150 ft (15 m by 45 m) on level, unpaved ground. It was used by Laboratory support contractors from
the early 1970s until approximately 1989 as a staging area for old transformers, roofing compound, tars,
and roofing adhesives. Bagged and labeled asbestos materials also were stored in dumpsters before
disposal at the Los Alamos County-municipal landfill. There is no staining or documented releases for the
area; however workers from the adjacent salvage yard confirm that the salvaged transformers often
contained polychlorinated biphenyls (PCBs), and small spills or leaks from the loading and unloading
process may have not been documented (LANL 1995, 46198, p. 2).

No sampling had been conducted before the development of the VCA plan. The plan states that the
presence and nature of potential contamination at the site would be confirmed using a mobile field
laboratory for real-time analyses of PCBs, semivolatile organic compounds (SVOCSs), and total petroleum
hydrocarbons (TPH). The presence of constituents above their respective screening action levels (SALS)
would drive excavation of contaminated soil. The potentially contaminated material associated with this
area is expected to be approximately 12 yd® (9 m®) of soil and be restricted to a well-defined area. Upon
the removal of contaminated soil, the area would be backfilled and the area reseeded (LANL 1995,
46198, p. 1). VCA activities have not yet been conducted and a schedule for VCA implementation has not
been established.

PRS 3-003(n)—One-Time Transformer Spill, and PRS 3-059 — Former Salvage Yard

PRS 3-059 is a former salvage yard and PRS 3-003(n) is a one-time transformer spill from equipment
stored in the salvage yard. Both PRSs are located adjacent to TA-3-271. TA-3-271 is now used as a
sample-management and core-logging facility, and the location of the adjacent former salvage yard is
used as a parking lot and a storage area for empty drums and drilling equipment. Runoff from the surface
of the PRSs drains southeast toward Sandia Canyon.

Laboratory support contractors used the salvage yard from the early 1960s through May 1993, when the
salvage operation and materials were moved to TA-60-2. The site was used to store transformers,
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electrical equipment, batteries, and scrap metal. The area comprising PRS 3-003(n) was affected by a
spill from a transformer that occurred in 1977; the spill area is located near the northwest corner of
TA-3-271. The transformer was labeled as containing between 50 and 500 ppm PCBs. Based on the size
of the transformer, the volume of the spill is estimated to be less than 10 gal. (38 L) (LANL 1995, 51981,
pp. 5-19-1 through 5-19-3).

In 1993, stormwater runoff samples were collected from two locations downgradient and southeast of
PRSs 3-003(n) and 3-059 and analyzed for radionuclides, metals, cyanide, total phenols, volatile organic
compounds (VOCs) and SVOCs. A review of the analytical data suggests there were no chemicals of
potential concern (COPCSs) in the stormwater samples (LANL 1995, 51981, pp. 5-19-3 through 5-19-4).
Twelve asphalt and soil samples were collected during late 1984 and early 1995 to determine PCB
concentrations for workers at the PRS. No PCB concentrations were detected in any of the samples
(LANL 1998, 62340, p. B-8).

The Phase | sampling and analysis plan (SAP) for PRSs 3-003(n) and 3-059 is presented in Addendum 1
to “RFI Work Plan for Operable Unit 1114” (LANL 1995, 51981, pp. 5-19-4 through 5-19-12); however, the
samples proposed in the SAP have not been collected (LANL 1998, 62340, p. B-8). The COPCs include
PCBs, SVOCs, TPH, and metals.

PRSs 3-012(b) and 3-045(b and c)—Power Plant Outfalls

PRSs 3-012(b) is an outfall that from 1951 to 1985 discharged cooling water originating from treated
effluent generated by the TA-3 WWTP. In the past, the water from the WWTP was treated with chromates
before being used as cooling water at the power plant, which resulted in the release of hexavalent
chromate. The use of chromate in the treatment of water used for cooling at the power plant was
discontinued in April 1972 (Purtymun 1975, 11787, p. 115). The NPDES permit number of the outfall is
EPA 01A-001, permitted for release of cooling tower water and treated sanitary effluent.

PRS 3-045(b) is the outfall from cooling towers TA-3-25 and TA-3-58, which serve the power plant,
TA-3-22. This discharge point is also identified as NPDES outfall EPA 01A-001, and is identical to PRS
3-012(b). Cooling tower TA-3-25 was demolished in 1990 and only the concrete basin remains. Cooling
tower TA-3-58 remains in operation. The outfall receives effluent from the neutralization tank, the chlorine
building, and cooling tower TA-3-58. The neutralization tank receives blowdown from the boilers and
wastewater from the water treatment area. The pH of the wastewater in the neutralization tank is
maintained at between 6 and 9 by adding either sulfuric acid or sodium hydroxide, as appropriate, before
it is released to the outfall.

Stormwater that collects in the concrete foundation of TA-3-25 also flows to this outfall from leaking pipe
valves that previously were connected to the cooling system. A one-time release was discharged to this
outfall on May 20, 1990. Low pH values were observed in a 2.5-mi (4-km) section of the watercourse
below the outfall. Soda ash was added manually to the entire 2.5-mi (4-km) watercourse, and a May 23,
1990, pH survey detected no pH measurements below 6.9.

PRS 3-045(c) is an outfall that received effluent from cooling tower TA-3-285, which serves the
generators powering the Laboratory computer system. PRS 3-045(c) is located approximately 55 ft

(16.5 m) east of PRSs 3-012(b) and 3-045(b) and is identified by NPDES permit number EPA 03A-027.
Both outfalls discharge to a small tributary of Sandia Canyon south of the power plant and both may have
received water that had been treated with chromates.

No previous investigations were conducted at the site before the Phase | RFI investigation; however,
effluent at the outfall points is monitored periodically in compliance with the NPDES permits. The
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monitored parameters include total suspended solids, pH, and total chlorine. Surface water data collected
from Environmental Surveillance Program surface water sampling stations SCS-1 and SCS-2 between
1969 and 1972 indicate the presence of hexavalent chromate probably is the result of treatment of the
water used in the power plant cooling process (Purtymun 1975, 11787, p. 115).

The Phase | investigation was conducted in July 1994. Five surface samples (0 in. to 6 in. [0 cm to 15 cm]
interval) were collected and submitted for analysis of VOCs, SVOCs, organochlorine pesticides and
PCBs, herbicides, metals, and radionuclides. The thin veneer of soil adjacent to and within the outfall
channel prevented the collection of deeper samples. The volume of three samples was insufficient for
analysis of all organics; therefore three additional samples were collected in September 1994 and
submitted for analysis of PCBs and herbicides.

Ten chemicals (PCBs; benz(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; dibenz(a,h)anthracene;
indeno(1,2,3-cd)pyrene; chromium; cadmium; lead; and silver) were retained as COPCs by the screening
assessment process for PRS 3-012(b) and collocated PRS 3-045(b). Chromium was detected in one
sample at a concentration of 2080 mg/kg, which is approximately 10 times its SAL value of 210 mg/kg, and
over 100 times its background upper tolerance limit (UTL) value of 19.5 mg/kg. As a result of the Phase |
investigation, a Phase Il investigation was proposed to determine the extent of contamination. The
discussion of the Phase | investigation and the Phase Il SAP are presented in the RFI report for 53 PRSs
in TA-3, TA-59, TA-60, and TA-61 (LANL 1996, 54467, pp. 56 through 73). The Phase Il investigation has
not been conducted and a schedule for the investigation has not been established.

PRS 3-014(c,)—Wastewater Treatment Plant Pump House Overflow Outfall, and PRSs 3-014(k, |, m,
n, and o)—Sludge Drying Beds

PRS 3-014(c,) is an abandoned overflow outfall (former NPDES permit number NM0024210) associated
with the TA-3 WWTP and located north of TA-3-166, the pump building. The WWTP was
decommissioned in the autumn of 1992 when the SWSC came on line at TA-46. However, the treated
effluent still is routed from the SWSC plant to the TA-3 WWTP outfall because of NPDES permit issues.
The overflow outflow pipe discharged as sheet flow onto a steep slope that contains an erosion channel
caused by stormwater runoff. The channel eventually trends northeast toward Sandia Canyon. On
occasion, soils in the stormwater channel were cleaned out with a backhoe and the removed soil was
piled onto the upslope channel bank.

PRS 3-014(c,) was one of four PRSs sampled to identify any COPCs that might represent contaminants
present at all of the PRSs associated with the TA-3 WWTP. Thirty PRSs are associated with the WWTP,
which are described in Table 2.3.1-1. Four of these PRSs were sampled because they were believed to
be the areas most likely to have received and retained any COPCs associated with the WWTP. PRSs
3-014(a and e) (Imhoff tanks) were selected for sampling because treated sludge was applied directly to
the soil in the grassy area around the tanks. PRS 3-014(b,) was selected because it is a current NPDES-
permitted outfall for treated effluent. PRS 3-014(c,) was selected because it is a storm drain trench and
overflow outlet pipe outfall. PRSs 3-014(a and e) and 3-014(b,) were investigated and subsequently
recommended for NFA in the RFI report for 53 PRSs in TA-3, TA-59, TA-60, and TA-61 (LANL 1996,
54467, pp. 94 and 102).
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Table 2.3.1-1
Components of the TA-3 Wastewater Treatment Plant
PRS Structure | Year Built Description Function
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, comminutor, bar rack Divert flow, cutter/shredder, filters
large debris
3-014(j) TA-3-166 1957 Effluent pump pit, chlorinator, Final effluent pump, chlorine injector
contact chamber pump, 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-3-1639 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(a,) | TA-3-316 1969 Floor drain Drain to sewer
3-014(b,) | TA-3-166 1988 Permitted outfall Sanitary outfall
3-014(c,) | TA-3-166 1985 Abandoned outfall Sanitary outfall
3-012(b) TA-3-22 1989 Permitted outfall Power plant outfall

Source: LANL 1996, 54467, p. 84.

During the Phase | investigation at PRS 3-014(c,), 18 samples (not including quality assurance/quality
control (QA/QC) duplicate samples) were collected from 9 locations. Two samples were collected from a

shallow hole at each location, one from the 0-in. to 12-in. (0-cm to 30-cm) interval and one from the 12-in.

to 18-in. (30-cm to 46-cm) interval. Samples from the 0-in. to 12-in. (0-cm to 30 cm) interval were
submitted for the analysis of SVOCs, organochlorine pesticides, PCBs, herbicides, metals, and
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radionuclides. Samples from the 12-in. to 18-in. (30-cm to 46-cm) interval were submitted for analysis of
cyanide and VOCs.

Seven chemicals (lead, cadmium, chromium, silver, benzo(a)pyrene, benzo(b)fluoranthene, and
indeno(1,2,3-cd)pyrene) were retained as COPCs by the screening assessment process for PRS
3-014(c,). As a result of the Phase | investigation, a Phase Il investigation was proposed to determine the
extent of contamination. The Phase Il characterization is planned to include investigation of an additional
historical outfall location from PRS 3-014(c,) that was discovered after the Phase | sampling event, and
the WWTP sludge-drying beds [PRSs 3-014(k, I, m, n, and 0)], which are located approximately 100 ft
(30 m) east of PRS 3-014(c,). The beds are not lined, and therefore are in direct contact with the
underlying soil. One objective of the Phase Il investigation was to determine if contaminants identified as
a result of the Phase | sampling event were associated with the sludge-drying beds. The discussion of the
Phase | investigation and the Phase Il SAP are presented in the RFI report for 53 PRSs in TA-3, TA-59,
TA-60, and TA-61 (LANL 1996, 54467, pp. 102 through 121). The Phase Il investigation has not been
conducted and a schedule for the investigation has not been established.

PRS 3-014(k, |, and o) were investigated in July 1997 and subsequently recommended for NFA in the RFI
report for PRSs 3-004(c and d), 3-007, 3-014(k, I, and 0), 3-021, 3-049 (a), 3-052(b), 3-056(k), and
C-3-014 (LANL 1997, 56660). PRS 3-014(m) was sampled as part of this investigation; however analyses
indicate that further action will be necessary at this site. The ER Project plans to include analytical results
from the RFI effort for PRS 3-014(m) in a future VCA report (LANL 1997, 56660, p. 60). PRS 3-014(n)
was also scheduled for sampling under this RFI; however oil was discovered in the bed. The oil spill was
reported to the Laboratory ESH Division. ESH reported the spill to the appropriate Laboratory groups and
regulatory agencies. The user group was responsible for sampling and clean up of the PRS. PRS
3-014(n) was remediated in early September 1997. The ER Project plans to include confirmatory sample
analytical results in a future RFI report (LANL 1997, 56660, p. 60).

PRS 3-028—Surface Impoundment

PRS 3-028 has been recommended for deferred action as described in “RFI Work Plan for Operable Unit
1114” (LANL 1993, 51977, p. 6-12). PRS 3-028 is an active concrete holding pond located at the
northeast corner of the asphalt batch plant at the head of Sandia Canyon. This PRS serves as a settling
pond for mineral dust and particulates captured by scrubber water from the asphalt batch plant. The
dimensions of the pond are 12 ft by 15 ft by 6 ft (3.6 m by 4.5 m by 1.8 m) deep. Water from the pond is
recycled to the scrubber system. Discharge is intermittent and averages about 300 gpd (1140 L/day). The
pond is replenished with potable make-up water. The outfall from the pond shares NPDES permit number
EPA 04A-109 with PRS 3-045(g). PRS 3-045(g) is an inactive stormwater outfall that was proposed for
NFA in Addendum 1 to “RFI Work Plan for Operable Unit 1114” (LANL 1995, 51981, p. 6-25).

The area around the plant and pond is unpaved. In the past, some water from the pond was diverted to
wash vehicles and equipment. The wash water discharged to a ditch that led to the edge of Sandia
Canyon.

The asphalt batch plant (TA-3-73) associated with PRS 3-028 is active. Water in the pond is no longer
dispersed. Deferred characterization has been proposed until the asphalt batch plant is decommissioned
(LANL 1993, 51977, p. 6-12).
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PRS 3-029—Asphalt Emulsion and Road Construction Debris as Landfill

PRS 3-029 was the subject of a corrective action and subsequently recommended for NFA as described
in Addendum 1 to “RFI Work Plan for Operable Unit 1114” (LANL 1995, 51981, pp. 6-23 through 6-25).
PRS 3-029 is a 30-ft by 70-ft (9-m by 21-m) inactive landfill located approximately 300 ft (90 m) south of
TA-3-271 near the rim of Sandia Canyon. Pits of this type received excess asphalt and clean-out from the
asphalt plant and later were covered with sand. This disposal practice continued for some time; similar
pits line the edge of Sandia Canyon. When one pit was full, a new pit was constructed. These fills raised
and leveled the surface areas at the edge of the mesa.

On November 2, 1990, the New Mexico Environmental Improvement Division (NMEID) issued to the
Laboratory a Notice of Violation (NOV) concerning pieces of asphalt and an oily sheen found in the
Sandia Canyon watercourse below TA-3-73, the asphalt batch plant. These items meet the definition of
refuse and the NMWQCC regulations prohibit disposal of refuse into a watercourse. The pieces of asphalt
and oil sheen resulted from disposal of residual asphalt, oil emulsion, and kerosene in the pits as
described above (LANL 1995, 51981, p. 6-23).

On November 27, 1990, the Laboratory submitted a corrective action plan to NMEID that subsequently
was approved on December 12, 1990. Cleanup of the drainage and outfall and stabilization of the landfill
area was initiated in early 1991 and continued through early 1993. The corrective action included
removing old pieces of asphalt within the drainage and on the adjacent slope, regrading the entire
watercourse and slope to support vegetation, extending the culvert from the storm drain [PRS 3-045(g)]
approximately 50 ft (15 m) down the drainage, constructing a concrete berm to prevent additional
exposure of asphalt buried in the fill, and seeding and maintaining dense grass cover on all fill slopes and
disturbed areas (LANL 1995, 51981, p. 6-24).

On June 12, 1992, the NMED (formerly NMEID) issued a letter to the Laboratory stating that the
Laboratory’s corrective action for the cleanup of the asphalt in Sandia Canyon outfall was unsatisfactory.
The Laboratory further discussed the general concept for the cleanup, reengineering, and construction of
the outfall and downstream area with NMED, and the time schedule to complete the tasks. The tasks
were completed in 1993 (LANL 1995, 51981, p. 6-24).

Additionally, water samples were collected from the storm drain and the results indicate that oil, grease,
or other compounds typically associated with asphalt plant operations were not present (LANL 1995,
51981, p. 6-24).

On September 18, 1992, a memorandum from David Vackar, Director of the NMED Environmental
Protection Division, was sent to the NMED Solid Waste Bureau stating the division’s policy on the use of
clean concrete and asphalt for fill. NMED has taken the position that under certain conditions, concrete
and asphalt used for fill constitute beneficial reuse of the materials and can be exempted from the
definition of a solid waste facility and are not subject to solid waste permitting and operational
requirements. Allowing the use of concrete and asphalt for fill purposes appears to be more beneficial
than requiring disposal at a landfill (LANL 1995, 51981, p. 6-24).

Because excess asphalt emulsion from road resurfacing operations have been placed in the pits along
with other road construction/demolition debris (such as concrete, concrete with rebar, and culvert pieces)
and the corrective action required by NMED was completed, this PRS was proposed for NFA. NMED
closed out this site on October 20, 1993, with a conditional approval for water monitoring if erosion or tar
reappear in the outfall (LANL 1995, 51981, p. 6-25).
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PRS 3-035(b)—Underground Storage Tank

PRS 3-035(b) has been recommended for deferred action as described in “RFI Work Plan for Operable
Unit 1114”" (LANL 1993, 51977, pp. 6-10 through 6-11). PRS 3-035(b) is structure TA-3-1255, an 800-gal.
(3040-L) diesel underground storage tank (UST) located near the Central Intrusion Detection Alarm
Station (TA-3-440). This tank supplies the emergency electrical generator for the station and has never
leaked. At the time of the work plan completion in 1993, the tank was scheduled for replacement under
UST guidelines. The tank is regulated and monitored as required under RCRA, Subtitle I. Deferred
characterization has been proposed until operations cease at PRS 3-035(b) (LANL 1993, 51977, pp. 6-10
through 6-11).

PRS 3-038(f)—Industrial Waste Line

PRS 3-038(f) has been recommended for deferred action as described in Addendum 1 to “RFI Work Plan
for Operable Unit 1114” (LANL 1995, 51981, pp. 6-84 through 6-85). PRS 3-038(f) is an active industrial
waste line that connected former transportable structure TA-3-1502 to the new industrial waste line
installed in 1984. TA-3-1502 was a transportable used as a hot change house for the radioactive liquid-
waste-line-removal project that was conducted at the Laboratory between 1981 and 1986 (Elder et al.
1986, 3089; LANL 1995, 51981, p. 84). The transportable was connected to the old industrial waste line
by a manhole, TA-3-278. When the removal project reached the lines that serviced TA-35-1502, new
lines were installed to connect the transportable to the new industrial waste line by way of manhole
TA-3-759. Manhole TA-3-278 was removed along with the old lines. The industrial-waste-line removal
project ended in 1986 and TA-3-1502 was vacated by the workers at that time. In 1987 the transportable
was removed; however the lines connecting it to manhole TA-3-759 were left in place. The waste line for
transportable office building TA-3-2009 has since been connected to the abandoned waste line of
TA-3-1502 and currently is active. Because PRS 3-038(f) remains active, deferred characterization has
been proposed until the line is decommissioned (LANL 1995, 51981, p. 6-85).

PRS 3-047(d)—Drum Storage Area

In August and September 1995 a VCA was conducted at PRS 3-047(d) as described in the VCA
completion report for PRSs 03-003(p), 03-047(d), and 03-051(c) (LANL 1996, 53780, p. 7-13). PRS
3-047(d) is a former drum-storage area for TA-3-22, the steam plant. The steam plant consisted of an
area occupied by a 6-ft by 15-ft (1.8-m by 4.5-m) asphalt pad located adjacent to the east side of
TA-3-22. Various materials such as 30-weight motor oil, Stoddard solvent, and waste oil were stored in
drums at PRS 3-047(d) from approximately 1954 to 1989. In 1987, a 6-in. (15-cm) asphalt berm was
added to the asphalt pad to provide secondary containment. There were no documented spills or
releases of product in this area. However, accidental spills may have discharged unknown quantities of
drum contents to the environment over time. In 1989, a new location was selected for an upgraded
materials storage area. The original drum-storage area asphalt pad was removed and disposed of at the
Los Alamos County landfill. The potentially contaminated area is on the eastern edge of the former
storage pad. The soils beneath the pad also may be contaminated if these products penetrated the
asphalt (LANL 1995, 51981, p. 6-83).

Cleanup activities were guided by three surface screening samples that were analyzed for TPH, VOCs,
and polycyclic aromatic hydrocarbons (PAHSs), and four subsurface screening samples that were
analyzed for VOCs and metals. All screening analyses were performed by mobile chemistry laboratories.
Guided by the screening data, a single, square-shaped area measuring approximately 20 ft by 20 ft (6 m
by 6 m) was excavated to depths ranging from 4 to 6 in. (10 to 15 cm); approximately 6 yd® (4.5 m®) of soil
was removed. Three confirmatory samples were collected and analyzed for PCBs, metals, VOCs, and
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SVOCs by SW-846 methods. After the determination that confirmatory sample results met the established
cleanup goals, the site was backfilled, compacted, and reseeded with native grasses. PRS 3-047(d) was
subsequently recommended for NFA in the VCA completion report (LANL 1996, 53780, p. 7-13).

PRS 3-049(b)—Exhaust Outlet

PRS 3-049(b) is a discharge area, approximately 50 ft by 20 ft (15 m by 6 m) wide, associated with the
exhaust outlet from an inactive vacuum pump that served the furnaces in the press building, TA-3-35. The
vacuum pump evacuated oil from the furnaces used for experiments in TA-3-35. The vacuum pump
exhaust outlet is located 8 ft (2.4 m) above the ground on the south wall of TA-3-35. No oil stains were
observed on the exhaust outlet pipe, wall, or ground below the pipe during a 1993 reconnaissance
survey. Additionally, a sign on the vacuum pump indicated that the pump contained non-PCB oil. A 10-ft
by 8-ft (3-m by 2.4-m) area under the exhaust outlet pipe, described in the solid waste management unit
(SWMU) report as stained with oil, is now paved with asphalt (LANL 1990, 7511). This area was paved at
approximately the same time that the vacuum pump was deactivated (in the late 1980s). The pavement is
graded away from the exhaust outlet, predominantly to the west and southwest. Runoff from this area
drains toward low-lying areas and to the southwest. It is assumed that regrading did not alter the
preexisting drainage pattern significantly because the stormwater collection system continues to collect
runoff as designed (LANL 1995, 51981, p. 5-18-1).

Constructed in 1953, TA-3-35 housed operations to fabricate enriched uranium-loaded graphite and
carbide fuel elements. Additionally, enriched uranium (uranium-235) was processed in an area located in
the northern portion of the first floor of the building. As a result of the processing operation and the
obsolete ventilation/exhaust system, the northern portion of the first floor is contaminated with uranium-
235 and does not comply with current ESH requirements. In November 1991, TA-3-35 was declared
surplus or inactive due to the lack of funding for facilities, equipment, and security updates. Because of
new shop work orders, the press resumed operations in 1995. However, no new operations are taking
place in the contaminated area of the building (LANL 1995, 51981, p. 5-18-4).

The Phase | SAP for PRS 3-049(b) is presented in Addendum 1 to “RFI Work Plan for Operable Unit
1114” (LANL 1995, 51981, pp. 5-18-1 through 5-118-8). The COPCs identified in the Phase | SAP include
uranium, PCBs, VOCs, TPH, and metals. The Phase | investigation was conducted during the summer of
1997. Based on the results of the Phase | investigation, PRS 3-049(b) is proposed for a Phase Il
investigation and VCA, a schedule for these activities has not been established.

PRS 3-051(c)—Vacuum Pump Exhaust Area

In August and September 1995 a VCA was conducted at PRS 3-051(c), as described in VCA completion
report for PRSs 03-003(p), 03-047(d), and 03-051(c) (LANL 1996, 53780, pp. 14 through 23). PRS
3-051(c) is a vacuum pump exhaust area that served Building TA-3-141. The PRS represents two distinct
3-to-5-ft (0.9-to-1.5-m)-diameter stains of vacuum pump oil and/or exhaust, located on the east site of
TA-3-141. Vacuum pump oil may contain contaminants associated with the former vacuum pump
processes, including small amounts of heavy metals from equipment wear (LANL 1995, 51981, p. 6-84).

Cleanup activities were guided by surface screening samples that were analyzed for VOCs, PAHs, TPH,
and metals by a mobile chemistry laboratory. Guided by the screening data, asphalt and soil were
excavated at both stained areas. One area adjacent to the east side of TA-3-141 and north of a concrete
pad measured approximately 6 ft by 6 ft (1.8 m by 1.8 m) and was excavated to a depth of 18 in. to 24 in.
(46 cm to 61 cm). The second area, at the northeast corner of TA-3-141, measured approximately 10 ft
by 15 ft (3 m to 4.5 m) and was excavated to a depth of 12 in. (30 cm). Asphalt and soil were removed
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from both areas until nonstained soil was reached. Verification samples were collected that indicated the
presence of residual thallium at both locations. Excavation was resumed to remove an additional 2 in. to 3
in. (5 cm to 8 cm) from both areas. Two confirmatory samples were collected from each area and
analyzed for pesticides, metals, and SVOCs by SW-846 methods. After the determination that
confirmatory sample results met the established cleanup goals, the site was backfilled and compacted in
preparation for repaving. PRS 3-051(c) subsequently was recommended for NFA in the VCA completion
report (LANL 1996, 53780, pp. 14 through 23).

PRS 3-056(c)—Material Storage Area

PRS 3-056(c) was the subject of an expedited cleanup (EC) as described in the “Expedited Cleanup Plan
for Solid Waste Management Unit 3-056(c)” (LANL 1995, 47257). PRS 3-056(c) is an inactive storage
area located on the north side of a utilities shop, TA-2-223, on Sigma Mesa. PRS 3-056(c) was used as a
storage area for electrical equipment, new and used dielectric fluids, and waste solvent from 1967 until it
was decommissioned in 1992. Solvents were used to clean electrical equipment; the types of cleaning
solvents potentially used and stored at the site included an unknown solvent from 1967 to approximately
1981, and Viking R30" (trichloroethane) from 1981 to 1990. Since 1990, a nonhazardous citrus-based
solvent has been used to clean electrical equipment. Transclene” (tetrachloroethylene) may have been
stored at the site. Transclene™ was used by an electrical equipment maintenance subcontractor to retrofill
transformers in the field. Included within the PRS boundary is an area downgradient from the storage
area that drains to a tributary of Sandia Canyon. In 1991, approximately 1 ft to 2 ft (0.3 m to 0.6 m) of
clean fill was placed on the site and surrounding area to correct drainage patterns (LANL 1995, 47257,

p. 3).

In November 1991, five surface (0-in. to-3-in. [0-to-8-cm]) soil samples were collected along the fence
north of TA-2-223 as part of an interim action reconnaissance survey before initiation of a slope
stabilization project. PCBs were detected at a maximum concentration of 9600 ppm and mercury was
detected at a maximum concentration of 0.471 ppm (LANL 1995, 47257, p. 5).

In August 1994, PRS 3-056(c) was sampled as part of the Phase | RFI for OU 1114. The sampling
approach was designed to determine the extent of PCB contamination. Information from the “RFI Work
Plan for Operable Unit 1114” (LANL 1993, 51977) and results from test kit analyses and the 1991
investigation were used to select 18 sample locations. PCBs were detected at 8 of the 18 sample
locations at a maximum concentration of 980 ppm; the highest concentrations occur in surface soils (0-in.
to 18-in. [0-cm to 46-cm]-deep intervals) and decrease with depth. Tetrachloroethylene was detected in
two samples at intervals of 30 in. to 36 in. (76 to 91 cm) deep at concentrations of 0.044 ppm and 0.009
ppm, which is below its SAL of 1 ppm. Mercury was detected in three samples to a depth of 18 in. (46 cm)
at concentrations ranging from 0.2 ppm to 1.7 ppm, which are above its UTL value of 0.1 ppm, yet below
its SAL of 24 ppm (LANL. 1995, 47257, p. 7). Consequently, PCBs were retained as the COPC for this
PRS.

The EC plan proposed excavation of the PCB-contaminated soil. The expected volume of soil to be
excavated was approximately 30 yd® (23 m®). A PCB cleanup level of 25 ppm was proposed for the
portion of the area north of TA-3-223 on the mesa top where access is restricted by a fence, which meets
the definition of an “other restricted access area” under 40 CFR 761.123. For portions of the PRS located
north of the fence on the mesa slope, but still on Laboratory property and designated for continued
industrial use, a PCB cleanup level of 10 ppm was proposed, in accordance with requirements for
“commercial non-restricted access areas” (LANL 1995, 47257, pp. 9 and 11). EC activities commenced
on August 21, 1995 (ERM/Golder 1996, 55746, p. 1).
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In August 1995, the US Environmental Protection Agency (EPA) issued an NOD for the EC plan. This
NOD indicated that cleanup levels proposed in the plan were not in accordance with the Toxic
Substances Control Act (TSCA) EPA Region 6 policy of 1 mg/kg for PCB spills in a drainage area and
that the extent of contamination had not been defined at PRS 3-056(c), as summarized in LANL 1995
(52359, p. 1). In December 1995, LANL submitted an EC status report that addressed the NOD (LANL
1995, 52359). The report indicated that characterization performed once EC activities had commenced
revealed that the extent of contamination had been underestimated both horizontally and vertically.
Contaminants were found both upgradient and downgradient of the PRS; in light of the fact that other
PRSs and Laboratory operations known to have managed PCBs are located upgradient of PRS 3-056(c),
this widespread contamination was not unexpected. Approximately 770 yd® (585 m®) of material had been
excavated and an additional 220 yd® (167 m®) were removed by vacuuming methods. The volume of
material removed to a cleanup level of 10 ppm was more than 30 times the original estimate of 30 yd®
(23 m®), and the cost approached $1 million. Human health and ecological risk assessments were
submitted with the status report.

Wetlands below the site were sampled to directly evaluate the ecological risk and validate the ECOTRAN
model results. PCBs were detected in one of four sediment samples collected from the wetlands at a
concentration of 3.3 ppm. The results of the human health risk assessment indicated that a cleanup level
of 10 ppm is conservatively protective for industrial use of the site (LANL 1995, 52359, pp. 1 through 3).

In March 1996, the EPA issued an NOD for the EC status report, which was summarized in the
Laboratory’s response to the NOD (LANL 1996, 54398). The NOD requested clarification of information
included in the EC status report (e.g., total depth of excavation, specific Aroclor detected), requested
additional information (e.g., groundwater information for the site, stabilization plan, run-on and run-off
controls, and a contingency plan), and specifically restated that a PCB cleanup level of 1 ppm remained
appropriate. The response to the NOD provided provisions to either clarify or comply with the issues
presented in the NOD with the exception of the 1-ppm cleanup level. The NOD response restated that the
risk assessments presented in the EC status report, in conjunction with proposed slope stabilization and
water monitoring activities, continue to support the proposed PCB cleanup level of 10 ppm (LANL 1996,
54398, p. 1-10).

Soil removal activities as part of the EC were conducted from August 1995 to approximately January
1996. Verification samples indicated that 15 of the 56 verification sample locations contained PCBs at
concentrations that ranged from 13 ppm to 63 ppm, which exceed the cleanup level of 10 ppm (LANL
1998, 62340, pp. B-6 through B-7). Interim measures being taken to prevent stormwater flow across the
mesa and slopes of the site include installing Curlex” erosion-control blankets and asphalt berms.
Measures for final corrective action (further remediating the site to achieve PCB levels below 1 ppm) are
pending (LANL 1998, 62340, p. B-6).

Upper Sandia Canyon Investigation

An investigation of upper Sandia Canyon was determined necessary based on the ecological sensitivity
of the wetlands and the presence of PCB contaminants at numerous PRSs within the upper portion of the
watershed, specifically at PRS 3-056(c), as described in the “Sampling and Analysis Plan for Upper
Sandia Canyon” (LANL 1998, 62340). During the remedial action at PRS 3-056(c) (discussed above), the
extent of contaminants was observed to be greater than initially suspected. Human health and ecological
risk assessments conducted to address residual levels of PCBs and other chemicals at PRS 3-056(c)
identified ecological risk as the remedial action decision driver for the site. These risk assessments also
identified upper Sandia Canyon as the key location for assessing the potential impacts of residual
contaminants.
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Preliminary sampling of sediments in the wetland and sediments transported in surface water upstream
from the wetland indicated detectable quantities of PCBs. Samples from the internal organs and fat tissue
of small mammals collected in the wetland also showed detectable quantities of PCBs. In addition to
releases documented at PRS 3-056(c), other sites within the upper Sandia Canyon watershed contain
known PCB releases. This suggests that other PCB sources in addition to PRS 3-056(c) may have
contributed and may still be contributing to the PCB inventory in the Sandia Canyon wetland. The
presence and distribution of contaminants other than PCBs is unknown, which necessitated the sampling
and analysis proposed in the SAP for upper Sandia Canyon. Characterization of all potential
contaminants in the wetland is an appropriate next step to define the nature and extent of contaminants in
upper Sandia Canyon (LANL 1998, 62340, p. 1).

Current and former sources of water for Sandia Canyon include the following WWTP outfalls, power plant
outfalls, and storm drains (LANL 1998, 62340, p. 11):

» the former rolling mill outfall (PRS 3-015, NPDES permit EPA 04A-140), which received effluent
from janitor sinks, floor drains, and roof drains until early 1993 when the outfall was
decommissioned;

» the TA-46 sanitary WWTP outfall (PRS 3-014(b,), which discharges to Sandia Canyon via the
former TA-3 sanitary wastewater outfall, NPDES permit EPA SSS-01S);

» the TA-3 storm drain outfall for the Laboratory support contractor shop Building TA-3-38 [PRSs
3-013(a, b)], NPDES permit EPA 03A-023, which receives stormwater from two grated inlets and
leads into the head of Sandia Canyon;

» the motor pool drainage area [PRS 60-007(b)], which is a storm drainage ditch located north of
the motor pool building (TA-60-1);

» two TA-3-power plant outfalls [PRS 3-012(b), NPDES permit EPA 01A-001; and PRS 3-045(c),
NPDES permit EPA 03A-027];

» the former TA-3 WWTP abandoned outfall [PRS 3-014(c,), NPDES permit NM0024210 from 1975
to 1985]; and

» the asphalted surfaces of TA-3 west of Diamond Drive, from which stormwater drains into the
north and south tributaries leading into upper Sandia Canyon.

Expansion of the wetland in upper Sandia Canyon from 1958 to 1991 has been estimated by reviewing a
sequence of aerial photographs. Figure 2.3.1-1 presents the chronology of the expansion.

Each point source (PRS) and nonpoint source that historically or currently could be a potential
contaminant contributor to the upper Sandia Canyon wetland is listed in Table 2.3.1-2. The sites in Table
2.3.1-2 are potential current or past major or minor sources of contaminants to the wetland.
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Table 2.3.1-2
Potential Wetland Contaminant Sources

Major Sources
(COPCs exceeding SAL and/or PCBs exceeding 10 ppm)

Minor Sources
(COPCs exceeding background but less than SAL and/or
PCBs less than 10 ppm)

Current/Active PRSs

3-012 and 3-045(b): TA-3 power plant outfall

3-014(b,): WWTP current outfall

3-013(a, b) and 3-052(f): TA-3 storm drain outfall

3-059 and 3-003(n): Former salvage yard

3-014(c,): TA-3 WWTP storm drain outfall

60-007(b): Motorpool storm drain areas

3-045(c): TA-3 power plant outfall

Historical/lnactive PRSs

3-014(a, e): TA-3 WWTP soil contamination

3-002(c): Former pesticide storage shed

3-003(m): TA-3 power plant capacitor banks

3-036(g): TA-3 power plant neutralization tank

3-015 and 3-053: TA-3-144 roof/floor drain outfall

3-045(a): TA-3 power plant outfall, if removed

3-036(j): TA-3 power plant diesel tanks

60-004(f): Motorpool outdoor storage pads

3-056(c): Outdoor transformer storage PCB soil
contamination

61-002: TA-61-23 outdoor storage area
3-036(a, ¢, d, e) and 3-043(a, b, d, f, g, h): TA-3
Asphalt Batch Plant emulsion tanks, removed

Other Potential Contaminant Contributors to the upper Sandia Canyon Wetland

Nonpoint source stormwater from TA-3 (east of Diamond Drive)

Sediment loading from the Los Alamos County-municipal landfill, PRS 61-005

Source: LANL 1998, 62340, p. 12.

Using the data from source PRSs listed in Table 2.3.1-2, a relative toxicity ranking for human health and
ecological risk assessment was performed. The analysis suggests that PCBs and carcinogenic PAHs
represent the risk drivers for potential human health effects, and that chromium (if hexavalent), arsenic,
and PCBs represent the ecological-risk drivers. Because of the known effects of pesticides on birds,
pesticides are included on the list of potential ecological-risk drivers. Thus, investigations and sampling
upper Sandia Canyon will determine if PCBs, pesticides, PAHs, and metals are present as part of the
overall nature and extent characteristics (LANL 1998, 62340, p. 12).

In the “Sampling and Analysis Plan for Upper Sandia Canyon” (LANL 1998, 62340), the portion of upper
Sandia Canyon included in the investigation is composed of two primary reaches. Each reach has a
distinct physiographic and geomorphic setting consisting of an active channel and buried channel
deposits, as well as active and abandoned floodplain surfaces and deposits. The investigation is focused
on sediments deposited after Laboratory operations began. Collection of quarterly surface base-flow and
event-based stormwater runoff samples from five surface water sampling sites within the upper canyon is

also planned (LANL 1998, 62340, pp. 30 through 31).

Field implementation of the upper Sandia Canyon SAP (LANL 1998, 62340) began during the spring of
1998 and is currently in progress. A preliminary report of the results of the investigation is pending. The
Upper Sandia Canyon Sap reach investigations follow the Canyons Focus Area’s technical approach for
characterization of surface sediments and complement the investigations proposed in this work plan (see

Chapter 7).
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2.3.2 Technical Area 60

TA-60 was created from a portion of TA-3 when the Laboratory redefined its technical areas in 1989.
TA-60 lies east of present-day TA-3 on a finger-like mesa between Sandia Canyon to the north and
Mortandad Canyon to the south. The mesa is known as Sigma Mesa; hence TA-60 is referred to as
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 (LANL 1993, 51977, p. 2-3).

The buildings at TA-60 all occupy the western end of Sigma Mesa. The mobile equipment repair shop
(TA-60-1) and warehouse (TA-60-2) were built in 1972. These 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 NTS. In the
1970s, a solar pond was built on the eastern end of Sigma Mesa to test the feasibility of reducing the
volume of low-level radioactive wastewater from the TA-50 waste treatment facility. The experiment was
not successful and the pond was abandoned. In 1979, a geothermal test well was drilled at the eastern
end of Sigma Mesa. The site was not suitable for geothermal development and the experiment was
terminated. In 1984, a small pesticide storage building (TA-60-29) was assembled just east of the test
rack assembly enclosure. Other areas on the mesa were designated as storage sites over the years
(LANL 1993, 51977, pp. 2-7 through 2-8).

PRSs located within the Sandia Canyon watershed at TA-60 have been addressed in the “RFI Work Plan
for Operable Unit 1114” (LANL 1993, 51977) and the addendum to the work plan (LANL 1995, 51981).
The NMED issued an NOD for the work plan and the addendum to the work plan; the NODs and the
Laboratory’s responses are presented in “Notice of Deficiency (NOD) Response for Operable Unit 1114”
(LANL 1995, 45976), and response to the NOD for the RFI work plan for OU 1114, Addendum 1 (LANL
1996, 54088). Most TA-60 PRSs were recommended for NFA in the work plan and in the addendum to
the work plan. PRSs 60-004(b, d, e, and f) and 60-007(a and b) were investigated and subsequently
recommended for NFA in the RFI report for 53 PRSs in TA-3, TA-59, TA-60, and TA-61 (LANL 1996,
54467). PRS 60-006(a) was the subject of investigation and subsequent VCA and closure currently is in
progress, as summarized below.

PRS 60-006(a)—Test Rack Septic Tank

PRS 60-006(a) is an abandoned septic system that served TA-60-17, the NTS test rack facility, and
TA-60-19, a test tower. The system consists of a 1000-gal. (3800-L) septic tank and an associated
seepage pit that measures approximately 4 ft by 50 ft (1.2 m by 15 m). The septic system received
wastewater from facility bathrooms and seven floor drains, including one in a paint booth. The septic
system was constructed in 1986 and was abandoned in place in 1989 when the facility was connected to
the sanitary sewer system and the TA-3 WWTP. The contents of the tank were not removed before
abandonment.

Because the tank still contained effluent at the time of the Phase | investigation conducted in 1994, the
tank was inferred to be structurally sound. The samples collected during the Phase | investigation were
liquid sludge rather than soil samples. The contents of the tank represented material that potentially could
be released to the environment either through the seepage pit or from the tank if a leak had occurred.
Two samples each of the liquid and sludge were collected from one manhole location. The liquid samples
were submitted for VOC analysis. The sludge samples were submitted for analysis for SVOCs, PCBs,
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and metals. The tank atmosphere was monitored continuously throughout the sampling event for the
presence of VOCs using a photoionization detector; no VOCs were detected within the tank.

A standard screening assessment was not conducted for these data. There are no appropriate
background data for liquid samples, and SALs do not apply to this liquid matrix. The objective of the
sampling was to determine if hazardous wastes were present in the septic tank. None of the constituents
in the tank constitute a hazardous waste; the sludge and water can be disposed of into the LANL
industrial waste system. Therefore, the ER Project plans to remove the contents of the septic tank and
close the tank under appropriate state of New Mexico regulations. A VCA plan to implement this closure
is proposed, but has not yet been developed. The discussion of the Phase | investigation for PRS
60-006(a) is presented in the RFI report for 53 PRSs in TA-3, TA-59, TA-60, and TA-61 (LANL 1996,
54467, pp. 181 through 189).

Proposed SWDA at TA-60

A 20-ac (0.08-km?) site located at TA-60 near the solar pond at the east end of Sigma Mesa was
proposed for use as a sanitary waste disposal area (SWDA) for land application of treated sludge
generated by the SWSC facility as described by Risberg (1994, 62353). The 20-ac (0.08-km?) site would
be divided into 4 to 5 subplots of approximately 4 ac to 7 ac (0.016 to 0.028 km?) each. Each subplot
would receive one application of approximately 120 yd®/yr (92 m*/yr) not more than one time within 3to 5
years of the project’s initiation. The sludge would be applied at a rate limited by the total nitrogen uptake
of the native grasses. This low application rate would ensure that the amount of nitrogen in the sludge did
not exceed the nitrogen demand of the vegetation. Thus, the sludge would not contaminate runoff with
excess nitrogen. One year after final sludge application, all sludge would be consumed. The proposed
action anticipates no residual material and the site could be used for other development (Risberg 1994,
62353, pp. 1 through 2). The biological assessment is discussed further in Section 3.4.6 in Chapter 3 of
this work plan.

TA-60 Fuel Yard

The TA-60 Fuel Yard is located at the west end of Sigma Mesa and south of the western margin of the
wetland area in upper Sandia Canyon. The fuel yard contained five aboveground storage tanks (ASTS)
and two transfer stations. The ASTs were categorized as two 25,000-gal. (95,000-L) tanks containing
unleaded fuel; one 15,000-gal. (57,000-L) tank containing unleaded fuel; one 25,000-gal. (95,000-L) tank
containing diesel fuel; and one 10,000-gal. (38,000-L) tank containing kerosene solvent. The ASTs were
gravity-fed by individual underground pipes from transfer area TA-60-1A, located on the south side of the
site. The fuel was then gravity fed from the tanks to transfer area TA-60-1B location on the north side of
the site. From transfer area TA-60-1B, the fuel was loaded into tanker trucks for delivery to various
locations around the Laboratory. The tanks and the north transfer area were located within an earthen
and asphaltic containment berm with a containment capacity of 440,000 gal. (1,672,000 L). The
containment berm drains into Sandia Canyon by way of stormwater drop inlets, piping, and valves. The
south transfer area is located on top of the earthen berm and any fuel spill would flow into a stormwater
drainage channel approximately 45 ft (13.5 m) away (Santa Fe Engineering 1995, 63493, pp. 2-1 and
4-2).

Spills at the fuel farm were reported on two occasions. On August 2, 1991, a release of an unspecified
volume of a combination of kerosene, unleaded gasoline, and diesel fuel was discovered at the fuel
loading station at the south side of the site. Four soil samples were collected in August 1991 but were
inadequate to determine the extent of petroleum contamination. Ten additional soil samples were
collected in August 1992 and analyzed for TPH and VOC:s. It was determined from this sampling event
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that the depth of contamination was less than 13 ft (4 m) below land surface and the lateral extent of
contamination was less than 33 ft (10 m) in all directions from the fuel loading station (Santa Fe
Engineering 1995, 63493, p. 3-2).

On July 14, 1993, a spill of an unspecified volume of gasoline occurred while a fuel truck was being filled
at transfer station TA-60-1B. The release was noticed during a routine surveillance check; approximately
less than 5 gallons of product was discovered floating on a small pool of stormwater accumulated in the
containment area. Sorbent materials were placed onto the spill area (Santa Fe Engineering 1995, 63493,
pp. 3-2 through 3-3).

The five ASTs and associated underground pipes were considered underground storage tanks (USTSs)
according to 40 CFR, Part 280, Subpart A, and addressed under the Laboratory’s UST program
administered by ESH-19 (Santa Fe Engineering 1995, 63493 p. 2-1). The ASTs and transfer stations are
not identified as PRSs and have not been the subject of the RFI at TA-60. The structures associated with
the fuel farm were removed in 1997.

2.3.3 Technical Area 61

TA-61 was created from a portion of TA-3 when the Laboratory redefined its technical areas in 1989. The
area contains the Los Alamos County-municipal landfill, a residential trailer park, a private concrete batch
plant, and a Laboratory-operated asphalt batch plant. The landfill, established in 1974, dominates the site.
Large trenches and disposal areas have been excavated from the north wall of Sandia Canyon to
accommodate the landfill. TA-61 is bounded on the north by Los Alamos Canyon and on the south by
Sandia Canyon, which is approximately 400 ft (120 m) wide and 40 to 140 ft (12 to 42 m) deep at TA-61
(LANL 1993, 51977, pp. 2-4 and 2-8).

PRSs located within the Sandia Canyon watershed at TA-61 have been addressed in “RFI Work Plan for
Operable Unit 1114” (LANL 1993, 51977) and the addendum to the work plan (LANL 1995, 51981). The
NMED issued an NOD for the work plan and the addendum to the work plan; the NOD and the
Laboratory’s responses are presented in the NOD response for OU 1114 (LANL 1995, 45976), and the
response to the NOD for the addendum to the OU 1114 RFI work plan (LANL 1996, 54088). Most TA-61
PRSs were recommended for NFA in the work plan and in the addendum to the work plan. PRS 61-002
was the subject of additional investigation and is summarized below.

PRS 61-002—Radio Repair Shop PCB Storage

PRS 61-002 is a storage area near the radio repair shop, TA-61-23, on East Jemez Road. The area
originally was unpaved and was used as a storage yard for PCB-containing drums and equipment;
storage was discontinued in 1985. PRS 61-002 currently is asphalted and includes an approximately
600 ft? (54 m?) area downgradient (south side) of the asphalted area. This area may have been affected
by sediments carried off-site before asphalt application and currently, as part of the Los Alamos County-
municipal landfill, is used for employee parking and equipment storage. The PRS is located on the mesa
top and the gentle southward slope toward the drainage at the head of Sandia Canyon.

In 1986, surface soil samples were collected and analyzed for PCBs. The results indicated PCB
concentrations up to 691 ppm. The area then was excavated to a depth of at least 10 in. (25 cm) and
resampled. The results of the second sampling effort indicated that PCB concentrations had decreased to
a maximum of 51.3 ppm. The area then was covered with clean fill and asphalted. After the area was
asphalted, it again was used to store PCB-containing drums and equipment, but this practice was
discontinued by 1992.
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The Phase | investigation conducted in 1994 was designed to determine whether PCBs were present
above action levels in stains on the asphalt or in surface soils downgradient of PRS 61-002 (LANL 1993,
51977). The sampling was not designed to evaluate the concentrations of PCBs left in the soil under the
asphalt and fill. Eighteen soil samples were collected from within and along the southern perimeter of the
asphalt area. Of the 18 samples, 16 were analyzed for PCBs, 5 were analyzed for SVOCs and
inorganics, and 1 was analyzed for VOCs. In addition, 11 samples were analyzed in the field using PCB
test kits.

PCBs were retained as COPCs by the screening assessment process for PRS 61-002. PCBs were
detected at concentrations of 1.4 mg/kg and 1.6 mg/kg, which exceed its SAL of 1 mg/kg. As a result of
the Phase | investigation, a Phase Il investigation was proposed to determine the extent of contamination.
The Phase Il field investigation was conducted in 1997 and the results of the investigation are planned to
be presented in a future RFI report. The discussion of the Phase | investigation and the Phase Il SAP are
presented in the RFI report for 53 PRSs in TA-3, TA-59, TA-60, and TA-61 (LANL 1996, 54467, pp. 200
through 211).

2.34 Technical Area 53

The Los Alamos Neutron Science Center (LANSCE) (previously called the Los Alamos Meson Physics
Facility [LAMPF] or the Clinton P. Anderson Meson Facility) consists of a 0.5-mi. (0.8-km)-long linear
proton accelerator and associated experimental research areas, offices, laboratories, and shops. The
accelerator is used to produce subatomic particles for basic research, isotope production, radiochemistry,
solid state physics research, and accelerator technology development (LANL 1994, 34756, p. 2-5).

Construction of LAMPF began with site preparation in early 1967, followed by official groundbreaking in
February 1968. Major construction funds became available in October 1968. The first proton beam,
produced on June 10, 1970, had an energy of 5 million electron volts (MeV). Approximately one year
later, a 100-MeV beam was produced, and on June 9, 1972, the full design energy of 800 MeV was
attained. The first full year of operation was 1974. LAMPF then was shut down in January 1975 to
complete construction activities and to install the radiation hardening necessary for full-intensity beam
operation. After operations recommenced in April 1976, the beam current was increased steadily; 500
microamperes (HA) was reached in the fall of 1978 and 1.2 milliamperes (mA) by January 1983. The
routine current operating level is 1 mA (LANL 1994, 34756, pp. 2-5 through 2-6).

The first stage of the accelerator contains three injection systems, one for each kind of particle: (protons
(H"), negative hydrogen ions (H’), and polarized H". The patrticles in each injector are formed into a beam
and accelerated to an energy of 750 kiloelectron volts (keV). In the second stage of the accelerator, a
drift-tube type linear accelerator accelerates the beam particles to100 MeV. Finally, in the third stage, a
side-coupled, cavity-type linear accelerator accelerates the particles to the peak energy of 800 MeV. The
beams then enter a “switchyard,” where they are separated by magnets into beam lines. Lines A, B, and
C are directed to Experimental Areas A, B, and C, respectively. In addition, a polarized proton beam may
be directed to LANSCE as Line D. As the beams strike various targets, they produce secondary particles
(including pions, muons, neutrons, and neutrinos) (LANL 1994, 34756, p. 2-6).

Experimental Area A contains two primary target cells, each of which generates two secondary beams
(pions or muons). The proton beam passes through the targets to the beam stop in Area A East, where a
neutrino beam is generated and is directed eastward to the neutrino experiment area. The west end of
the facility contains an area for development and maintenance of remote manipulators and, on the floor
below, two hot cells with manipulators. These hot cells are used for work on radioactive components and
for nuclear chemistry experimentation (LANL 1994, 34756, p. 2-6).
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Experimental Area A also contains the energetic pion channel and spectrometer, the low-energy pion
channel, the high-energy pion channel, the stopped muon channel, and the time-of-flight isochronous
spectrometer (LANL 1994, 34756, p. 2-6).

The former radiobiology and therapy research facility is located east of Experimental Area A. This facility
was used for dosimetry, radiobiology, and therapy studies and for clinical trials of negative pions for
radiation therapy. It contains a treatment room, control room, laboratories, offices, and patient-staging
facilities (LANL 1994, 34756, p. 2-6).

Experiments using electron neutrinos generated at the Line A beam stop are carried out in the Neutrino
Research Facility, a heavily shielded enclosure on the south side of the beam stop. On the north side of
the beam line, immediately upstream of the beam stop, is the Radiation Damage and Isotope Production
Facility. Here, isotopes are prepared by inserting targets into the proton beam; and neutrons from the
beam stop are used in materials radiation damage studies (LANL 1994, 34756, p. 2-6).

Experimental Area B is the Nucleon Physics Laboratory, which includes the External Proton Beam
Channel. This area is used to study nucleon-nucleon interactions using high-energy neutron beams.
Area B also contains the medium-resolution spectrometer, the High-Resolution Atomic Beam Facility, and
the Neutron Time-of-Flight Facility (LANL 1994, 34756, pp. 2-6 through 2-7).

Experimental Area C contains a high-resolution proton spectrometer used to study interactions of protons
with various nuclei (LANL 1994, 34756, p. 2-7).

LANSCE, which includes the Weapons Neutron Research Facility/Proton Storage Ring (WNR/PSR)
complex, receives beam line D, a polarized proton beam. Here, experiments are carried out in condensed
matter physics, nuclear physics, biology, and national security programs using pulsed neutrons generated
by the beam. The neutrino beam that exits the WNR is Line E (LANL 1994, 34756, p. 2-7).

Building TA-53-2, the Equipment Test Laboratory, contains a large hydrogen-brazing furnace shop; a
radio-frequency (rf) test and assembly shop; development laboratories; a metrology laboratory containing
alignment and tooling equipment; a staff shop; an assembly and staging area; and a polarized target
laboratory. During construction, this facility was used to braze more than 1 million Ib (450,000 kg) of
oxygen-free, high-conductivity copper needed for the side-coupled linear accelerator structure. Since
completion of construction, the facility has been used to assemble special components and experimental
apparatus. The rf shop is used to repair and test klystrons and modulator assemblies (LANL 1994, 34756,
p. 2-7).

Building TA-53-1, the laboratory-office building, houses administrative and technical offices, a library,
laboratories (including a radiochemistry lab), shops, computer facilities, and a cafeteria (LANL 1994,
34756, p. 2-7).

The other major operating area at TA-53, which is not related to LAMPF, was the ground test accelerator
(GTA) facility. The GTA was a linear accelerator that was being developed to test particle-beam weapons
systems. The GTA and associated support facilities were located south of LAMPF and west of LANSCE
(LANL 1994, 34756, p. 2-7). As of 1996, the GTA program was terminated and its former location now
houses the low-energy demonstration accelerator (LEDA) project, which is discussed below (LANL 1996,
62339, p. 22).

The main activity at TA-53 currently centers around LANSCE and associated experimental areas.
LANSCE produces intense sources of pulsed spallation neutrons, which provide this nation’s scientific
community with the capability to perform experiments that support national security and civilian research.
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LANSCE comprises a high-power, 800 MeV, proton linear accelerator (linac); a Proton Storage Ring;
production target to the Manuel Lujan Jr. Neutron Scattering Center and the WNR facility; and a variety of
associated experimental areas and spectrometers (LANL 1998, 58841, p. 2-1)

In 1996, an environmental assessment (EA) (summarized at the end of this section) was completed to
address the environmental impacts associated with the construction of the LEDA. The LEDA is a
prototype of the low-energy, front-end section of the linear accelerator (linac) to be used in an accelerator
production of tritium (APT) plant. The APT process is one of two tritium production options recently under
consideration by the DOE. LEDA construction and testing was proposed in order to verify equipment
design and resolve related performance and production issues for full-scale operation at the Savannah
River Site if the APT plant were built; production operations were not proposed for Los Alamos National
Laboratory (LANL 1996, 62339, pp. ii and 1). LEDA activities at LANSCE ceased in December 1998.

PRSs located within the Sandia Canyon watershed at TA-53 have been addressed in the “RFI Work Plan
for Operable Unit 1100” (LANL 1994, 34756). The NMED issued an NOD for the work plan; the NOD and
the Laboratory’s response are presented in “Response to EPA’'s NOD for the OU 1100 Work Plan” (LANL
1994, 43889). Most PRSs at TA-53 were recommended for NFA in the work plan. PRSs 53-001(a,b,e,
and g) and 53-012(e) were investigated and subsequently recommended for NFA in the RFI report for
PRSs in TA-20, TA-53, and TA-72 (LANL 1996, 54124). PRSs that were the subject of additional
investigation, remedial action, or deferred action are summarized below. Investigations at some PRSs
currently are in progress.

PRSs 53-001(c, d, and k)—Waste Accumulation Areas

PRS 53-001(c) is a former waste storage area located at the south side of Building TA-53-16, a machine
shop associated with LANSCE. This area reportedly was used to store drums of ethylene glycol, organic
solvents, and epoxy resins. Photographs taken during June 1989 show a single 55-gal. (209-L) drum at
the storage area. No leakage from the drum or staining on the asphalt from the drum is evident. When the
site was inspected in conjunction with work plan preparation, the storage area could not be located. The
EM-8 (former Laboratory group ESH-18) tracking system confirmed that it had been removed. Staining
was noted outside TA-53-16 during the inspection, on the asphalt on the south-southeast corner of the
building. It could not be determined whether this staining was associated with PRS 53-001(c) (LANL
1994, 34756, p. 6-29).

PRS 53-001(d) is a former waste storage area located outside the southwest side of TA-53-14 (a general
laboratory facility) for solvent-contaminated rags, acetone, ethanol, trichloroethane, and freon. The area is
shown in a 1989 photograph identified by a satellite accumulation area (SAA) sign. Two drums bearing
hazardous waste labels are visible next to a flammable-materials storage cabinet; some staining can be
seen on the asphalt surface below the cabinet and may be present beneath the drums as well. When the
site was inspected in conjunction with work plan preparation, the storage area could not be located. It
apparently had been removed. No staining on the asphalt was noted. An addition to the southwest corner
of Building TA-53-14 may cover the former location of this PRS (LANL 1994, 34756, pp. 6-29 through
6-30).

PRS 53-001(k) is a former waste storage area located in the middle of the road at the north side of
Building TA-53-7 (a beam-line facility originally known as the WNR). Solvent-contaminated rags were
stored at this site. When the site was inspected for preparation of the work plan, no waste storage area
was located. The EM-8 tracking system lists an active SAA in the middle of the road on the north side of
TA-53-7, and staff members confirmed that this is the former location of a solid-waste dumpster. No
staining on the asphalt was noted in this area; however iron staining was noted on the asphalt north of the
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western portion of the facility in an area that may formerly have contained storage drums (LANL 1994,
34756, p. 6-30).

PRSs 53-001(c, d, and k) have been recommended for deferred characterization because soils near the
storage areas now are covered by asphalt or structures and can be sampled when the site as a whole
undergoes decontamination and decommissioning (D&D) (LANL 1994, 34756, p. 6-30).

PRS 53-002(a and b)—Surface Impoundments

PRSs 53-002(a and b) comprise three surface impoundments. Before 1997, PRSs 53-002(a and b) were
considered treatment, storage, and disposal (TSD) units regulated under RCRA, and thus required a
closure plan. On July 21, 1997, in response to a Laboratory request, NMED informed DOE of an
approved change in status for the TA-53 surface impoundments. Under HSWA, the TA-53 surface
impoundments were changed from TSD units to corrective action units. As a result, NMED requested an
RFI work plan/SAP for the TA-53 surface impoundments. The RFI work plan and SAP for PRSs 53-002(a)
and 53-002(b) addressed this requirement (LANL 1998, 58841, p. 1-2).

PRS 53-002(a) comprises two northern surface impoundments and all associated drainages that were
used to treat sanitary and radiological waste from TA-53 facilities, primarily LANSCE. The northern
surface impoundments at PRS 53-002(a) were installed in 1969 and began operating the early 1970s.
These impoundments were constructed by excavating into the tuff, adding a clay liner on top of the tuff,
and spraying gunite (concrete) onto the crushed tuff berm. Each impoundment is 210 ft (63 m) long by
210 ft (63 m) wide by 6 ft (1.8 m) deep and has a liquid storage capacity of approximately 1.6 million gal.
(6.1 million L). To minimize the volume of water discharged to the outfall, two Aqua Aerobics[] surface
turbine aerators were used in each impoundment for aeration and to enhance evaporation. In 1992, when
SWSC became operational, all sanitary waste was diverted from the northern surface impoundments.
Both surface impoundments are currently inactive and dry (LANL 1998, 58841, p. 1-6).

The original 1968 grading plan for the northern surface impoundments was revised in 1971 to an as-
constructed drawing. The as-constructed drawing for the northern surface impoundments shows a
drainage ditch exiting between the two northern surface impoundments. The drawing shows a drainage
ditch continuing south for approximately 100 ft (30 m), while turning slightly west toward a tributary of
Sandia Canyon. It is not known if the drainage ditch was ever used for discharges to Sandia Canyon;
however it may have served as an overflow system. A second drainage ditch exits from the south side of
the northern impoundments, turns east, and terminates in the current rock-lined drainage area at the
head of a tributary to Los Alamos Canyon. This drainage ditch was used to route wastewater discharge.
PRS 53-002(b), the southern impoundment, was built over these drainage ditches. A discharge pipe from
the northeastern impoundment currently ends at an NPDES permitted outfall that drains at the location of
the rock-lined drainage into the tributary of Los Alamos Canyon (LANL 1998, 58841, p. 2-3).

PRS 53-002(b), the southern surface impoundment, was constructed and began operating in 1985. It was
installed by excavating into tuff, overlain with crushed tuff and sand, and then overlain with a Hypalon™
(rubber polymer) liner. The southern impoundment was constructed to accommodate excess wastewater
from the northern surface impoundments and to treat both sanitary (1985 to 1989) and radiological (1985
to present) waste from TA-53 operations. The southern impoundment is approximately 305 ft (92 m) long
by 148 ft (44 m) in. wide by 6 ft (1.8 m) deep, with a liquid storage capacity of 2.5 million gal. (9.5

million L). This surface impoundment contains liquid and sludge and was removed from service in
December 1998.

Before its change in regulatory status from TSD to corrective action unit, PRS 52-002(a) was the subject
of an interim action as described in “Interim Action Completion Report for Potential Release Site
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53-002(a)” (LANL 1996, 55208). As a best management practice, the site was stabilized by covering the
exposed sludge in the surface impoundments with a geotextile filter fabric cover in support of closure
requirements. The cover was installed to serve as a barrier to wildlife intrusion and to contain
contaminants (LANL 1996, 55208, p. 1).

Existing Data—PRS 53-002(a)

The sludge and water in the two northern surface impoundments [PRS 53-002(a)] previously were
analyzed in four separate sampling events: during the DOE Headquarters (HQ) Environmental Survey in
1988, by the Laboratory’s Environmental Protection Group in 1991 and in 1992, and by the ER Project in
1994/1995. The DOE HQ Environmental Survey collected three sludge samples from each impoundment;
the samples were analyzed for VOCs, SVOCs, metals, and gamma-emitting radionuclides. The results
indicate that two VOCs (acetone and toluene) and six SVOCs (benzoic acid, benzyl alcohol, fluoranthene,
2-methyl phenol, 4-methyl phenol, and pyrene) were detected, although most of these results are
suspected of being false positives (LANL 1998, 58841, p. 2-18). Results from the gamma analyses
showed that the following radionuclides were detected in all six samples: beryllium-7, sodium-22,
managnese-54, cobalt-56, cobalt-57, cobalt-58, cobalt-60, zinc-65, selenium-75, rubidium-83, yttrium-88,
and cesium-134. In addition, scandium-46 and zirconium-88 were present in three samples, silver 110m
in two samples, cadmium-109 in one sample, and natural potassium-40 in all six samples (LANL 1998,
58841, p. 2-18).

Sludge and water in the surface impoundments were sampled by the Laboratory’s Environmental
Protection Group in July 1991. Samples of sludge and water were collected from three locations at each
impoundment. All sludge samples were analyzed for VOCs, SVOCs, and toxicity characteristic leachate
procedure (TCLP) metals; one sludge sample from each impoundment also was analyzed for gamma-
emitting nuclides. All water samples were analyzed for VOCs, SVOCs, metals, and gross alpha and beta
radioactivity; one water sample from each impoundment also was analyzed for tritum and gamma-
emitting nuclides. The VOC analysis of sludge samples indicates only toluene was present above
detection limits. Three SVOCs (benzidine, di-n-butylphthalate, and bis-2-ethylhexylphthalate) were
detected in sludge samples. No VOCs were detected in any of the water samples. The only SVOC
detected in water samples was benzoic acid, which was detected in one sample at 15 pg/L. Results
showed that the following radionuclides were detected above the analytical uncertainty in water in both
impoundments: tritium, beryllium-7, cobalt-58, cobalt-60, rubidium-83, cesium-134, europium-154, and
hafnium-175. In addition, manganese-54, manganese-56, and cobalt-57 also were detected in the
northwestern impoundment. The sludge results showed beryllium-7, cobalt-57, cobalt-58, cobalt-60,
cesium-134, cesium-137, europium-154, hafnium-175, iridium-190, lutetium-173, manganese-54,
manganese-56, and sodium-22 present in at least one impoundment above analytical uncertainty (LANL
1998, 58841, p. 2-20).

In April 1992 the Environmental Protection Group performed a more comprehensive sampling program, in
accordance with a SAP approved by NMED. Sludge samples were collected from 15 grid locations in
each impoundment. All sludge samples were analyzed for VOCs, SVOCs, TCLP metals, and PCBs; one
sludge sample from each impoundment also was analyzed for organochlorine pesticides, chlorinated
herbicides, pH, flash point, sulfide, and cyanide. The VOC analysis showed acetone was present above
detection limits in 11 samples; 2-butanone in 1 sample; carbon disulfide in 6 samples; chloroform in 4
samples; 4-isopropy! toluene in 1 sample; toluene in 6 samples; and 1,2,3-trimethylbenzene in 1 sample.
The SVOC analysis showed benzoic acid was present above detection limits in 3 samples; bis-2-
ethylhexylphthalate in 21 samples; and di-n-butylphthalate in 9 samples. PCBs were detected in 3 sludge
samples at concentrations of 0.27 mg/kg, 0.33 mg/kg, and 0.57 mg/kg. Several pesticides were present
above detection limits. No herbicides were present above detection limits (LANL 1998, 58841, p. 2-21).
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Metals present in the sludge and maximum TCLP concentrations include silver (5.1 mg/kg), arsenic (3.6
mg/kg), barium (50.2 mg/kg), cadmium (3.1 mg/kg), chromium (16.4 mg/kg), mercury (0.407 mg/kg), lead
(44.8 mg/kg), and selenium (2.1 mg/kg) (LANL 1998, 58841, p. E-7). Water samples were collected from
one location in each impoundment and analyzed for VOCs, SVOCs, metals, pesticides, gross-alpha,
-beta, and -gamma radioactivity, and tritium. The only VOC detected was acetone, which was detected at
48 pg/L in the northeastern impoundment. No SVOCs or PCBs were detected in the water samples. The
only radiological sampling reported was for tritium analysis. The results showed tritium detected in the
water at 2200 pCi/L in the northwestern impoundment and 5000 pCi/L in the northeastern impoundment
(LANL 1998, 58841, p. 2-21). Metals present in the water samples and maximum concentrations include
arsenic (6.8 pg/L), barium (33.4 pg/L), cadmium (4.5 pg/L), chromium (5.8 pg/L), lead (3.1 pg/L), and
selenium (4.5 pg/L) (LANL 1998, 58841, p. E-9).

In 1995 the Laboratory’s ER Project conducted sampling at the northern surface impoundments to assess
the nature of the contaminants, determine if contaminants were migrating out of the surface
impoundments, and collect sufficient data to perform a human health screening assessment. Samples of
the sludge, bentonite clay liner, and the tuff below the gunite liner around the periphery were collected
from the northern surface impoundments and analyzed for metals, total cyanide, reactive sulfides,
SVOCs, VOCs, pesticides and PCBs, herbicides, isotopic uranium and plutonium, strontium-90, tritium,
and gamma-emitting isotopes (LANL 1998, 58841, p. 2-22). The samples collected from 17 locations
within each surface impoundment included each of the three media: the sludge, the clay liner, and the tuff
below the liner. In addition, the gunite liner along the periphery of the surface impoundments was
penetrated and the tuff below the gunite liner was sampled at a depth of 1.5 ft to 2.0 ft (0.5 m to 0.6 m) at
eight locations (LANL 1998, 58841, p. F-5). The list of COPCs, detected at concentrations greater than
0.1 times SAL for noncarcinogens, or greater than SAL for radionuclides and carcinogenic organic
chemicals identified for human health in the northern surface impoundments (LANL 1998, 58841,

p. 2-22), are

» sludge: chromium, copper, lead, mercury, thallium, Aroclor-1254, Aroclor-1260, bis(2-ethylhexyl)
phthalate, BHC(alpha-), cobalt-60, neptunium-237, sodium-22, and tritium;

» clay liner: thallium, dieldrin, cesium-134, cobalt-60, and manganese-54; and
e tuff: aluminum, cesium-134, and cobalt-60.

For purposes of ecological risk screening, the COPCs detected at or above background and detected in
the sludge, clay liner, and tuff included those noted above for human health as well as the following:

» sludge: antimony, cadmium, DDT(4,4'-), DDE(4,4’-), endrin, endosulfan, selenium, silver, and
zinc;

» clay liner: cadmium, BHC(gamma-), DDT(4,4’-), DDD(4,4'-), endrin, endosulfan, and zinc; and
« tuff: BHC(gamma-), DDT(4,4’-), DDD(4,4'-), dieldrin, and heptachlor.

Of the analytes listed above, Aroclors, bis(2-ethylhexyl)phthalate, DDT and metabolites, dieldrin,
endosulfan, endrin, heptachlor, BHC(gamma-), aluminum, cadmium, copper, lead, mercury, and selenium
are on the current NMED list of potentially persistent bioaccumulators and biomagnifiers and therefore
have been added to the COPC list for the sampling campaign proposed in the RFI work plan and SAP for
PRSs 53-002(a) and 53-002(b) (LANL 1998, 58841, p. 2-23).
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Existing Data—PRS 53-002(b)

In 1991 and 1992 the sludge and water in the southern impoundment [PRS 53-002(b)] were analyzed in
two separate sampling events by the Laboratory’s Environmental Protection Group. In July 1991 sludge
and water in the impoundment were collected from three locations within the impoundment. All sludge
samples were analyzed for VOCs, SVOCs, and TCLP metals; one sludge sample was also analyzed for
gamma-emitting radionuclides. The water samples were analyzed for VOCs, SVOCs, TCLP metals, and
gross-alpha and -beta radioactivity; one water sample also was analyzed for tritium and gamma-emitting
radionuclides. The VOC analysis of sludge samples indicates only toluene and 4-isopropyltolutene were
present above detection limits. Only one SVOC, di-n-butylphthalate, was detected in sludge samples. No
VOCs or SVOCs were detected in any of the water samples. Metals detected and their analytical results
indicate that tritium, beryllium-7, cobalt-58, cobalt-60, cesium-137, manganese-54, manganese-56,
rubidium-83, europium-154, hafnium-175, and lutetium-173 were detected above the analytical
uncertainty in the water samples. Tritium concentrations were much higher in the southern impoundment
water than in the two northern impoundments. Barium was the only metal present in the water samples; it
was detected in all three water samples at a concentration of 40 pg/L (LANL 1998 58841, p. E-15). Metals
present in the sludge and maximum TCLP concentrations include silver (0.014 mg/L), barium (1.2 mg/L),
cadmium (0.03 mg/L), chromium (0.03 mg/L), lead (0.29 mg/L), and selenium (0.03 mg/L) (LANL 1998,
58841, p. E-14). Sludge results showed beryllium-7, cobalt-57, cobalt-58, cobalt-60, cesium-134, cesium-
137, europium-154, hafnium-175, iridium-190, lutetium-173, manganese-54, manganese-56, and sodium-
22 present above analytical uncertainty. The concentrations of radionuclides in the sludge generally were
much higher in the southern impoundment than the northern impoundments, probably reflecting the
change in influent routing since 1989. At that time, all radioactive liquid waste was routed to the southern
impoundments exclusively (LANL 1998, 58841, pp. 2-23 through 2-24).

In April 1992 a more comprehensive round of sampling was performed by the Laboratory’s Environmental
Protection Group, in accordance with an NMED-approved SAP. Sludge samples were collected from 16
grid locations in the impoundment and analyzed for VOCs, SVOCs, TCLP metals, and PCBs. One sludge
sample also was analyzed for organochlorine pesticides, chlorinated herbicides, pH, flash point, total
sulfide, and total cyanide. Different VOCs and SVOCs were detected in the April 1992 sludge samples
than were detected in the July 1991 sludge samples. The VOC analysis showed acetone was present
above detection limits in three samples and 1,1,1-trichloroethane in four samples. SVOC analysis showed
bis(2-ethylhexyl)phthalate was present above its detection limit in one sample. Metals present in the
sludge and maximum TCLP concentrations include arsenic (2.0 mg/kg), barium (9.9 mg/kg), chromium
(3.4 mg/kg), mercury (0.052 mg/kg), lead (2.9 mg/kg), and selenium (4.9 mg/kg) (LANL 1998, 58841,

p. E-14). PCBs were not detected in the sludge samples at a detection limit of 0.06 mg/kg. No pesticides
or herbicides were present above detection limits. No sludge samples were analyzed for specific
radionuclides. One water sample was collected and analyzed for VOCs, SVOCs, metals, PCBs,
pesticides, and herbicides. Three additional water samples were collected and analyzed for gross-alpha,
-beta, and -gamma radioactivity, and tritum. The only VOC detected was acetone at a maximum
concentration of 35 pg/L. No SVOCs, PCBs, pesticides, or herbicides were detected in the water
samples. Metals present in the water samples and maximum concentrations include arsenic (9.6 ug/L),
barium (40.9 pg/L), chromium (1.8 pg/L), and lead (8.2 pg/L) (LANL 1998, 58841, p. E-15). Two water
samples showed much higher concentrations of tritium (at a maximum concentration of 2,260,000 pCi/L)
than in the northern impoundments, reflecting the exclusive input of radioactive water to the southern
impoundments since 1989 (LANL 1998, 58841, p. 2-24).
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Existing Data—Vadose Zone Characterization

During a 1991 vadose zone study, eight boreholes were drilled adjacent to the three surface
impoundments. Four boreholes (boreholes 53-1 through 53-4) were drilled to a depth of 50 ft (15 m)
adjacent to the impoundments to determine if subsurface saturation is present and to determine if the
release of contaminants from the impoundments has occurred. An additional 50-ft (15-m) borehole
(borehole B) was drilled 450 ft (135 m) west of the impoundments to determine baseline moisture
conditions and tritium levels. Grab samples of cuttings were collected every 5 ft (1.5 m) from each
borehole. The boreholes were completed as neutron-moisture access holes (Purtymun 1995, 45344,

p. 327; LANL 1998, 58841, p. 2-25). Additional information about these boreholes is provided in Section
3.4.2 of this work plan.

Supplemental RFI Sampling at PRSs 53-002(a and b)

Sampling of the three surface impoundments at TA-53 [PRSs 53-002(a and b)], and their adjacent piping
and drainages is currently in progress to determine if any releases from these structures have resulted in
contamination that poses a potential human health or ecological risk, as described in the RFI work plan
and SAP for PRSs 53-002(a) and 53-002(b) (LANL 1998, 58841). Several types of media within the site
are proposed for sampling during this effort: (1) sludge within all three surface impoundments, (2) the clay
liner in the northern surface impoundments, (3) the sand layer beneath the Hypalon™ liner in the
southern surface impoundment, (4) tuff underlying the three surface impoundments, (5) the soil and tuff
surrounding the surface impoundments, and (6) the soil and tuff in the associated drainage areas,
including the Sandia Canyon tributary area. Sludge samples will be collected to determine the nature of
contaminants within the three surface impoundments. Samples will be collected from the clay liner and
the sand layer to help support the conceptual model. Finally, samples will be collected in the tuff
underlying all three surface impoundments and in the drainage pathways leading from the northern
surface impoundments so that extent of contamination (to a depth of 12 ft [3.6 m]) can be better
characterized. A follow-up sampling plan to determine extent for COPCs found below a depth of 12 ft
(3.6 m) is planned to be designed using data obtained through implementation of the RFI work plan/SAP
(LANL 1998, 58841, p. 2-39).

The COPC list for both the northern and southern surface impoundments was derived from assessing
data previously collected at these sites. The noncarcinogenic COPCs identified for the northern surface
impoundments include aluminum, antimony, barium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, thallium, and zinc. The carcinogenic COPCs identified for the northern surface
impoundments include Aroclor-1254, Aroclor-1260, BHC(alpha-), bis(2-ethylhexyl)phthalate, and dieldrin.
The radionuclide COPCs identified for the northern surface impoundments include cesium-143, cobalt-57,
cobalt-60, manganese-54, neptunium-237, sodium-22, and tritium (LANL 1998 58841, p. F-36). The full
suites of analyses planned for the southern surface impoundment include PCBs, VOCs, SVOCs, metals,
pesticides and herbicides. Radionuclide analyses will be performed for tritium, isotopic plutonium, isotopic
uranium, strontium-90, and gamma-emitting isotopes (LANL 1998, 58841, pp. 2-40 through 2-41).

PRS 53-005—Waste Oil Pit

PRS 53-005 is a former waste oil pit that was located approximately 80 ft (24 m) southeast of the
southeast corner of Building TA-53-2. The 1986 working draft Comprehensive Environmental Assessment
and Response Program (CEARP) report (DOE 1986, 8657) describes this pit as full of a thick brownish
liquid and covered by a steel grate. It apparently was unlined and was dug directly into the tuff. The pit
was believed to be about 6 ft (1.8 m) deep and to have received acids and oils. The 1987 draft CEARP
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report (DOE 1987, 52975) indicates that the pit and its contents were removed in 1986 (LANL 1994,
34756, p. 5-42).

The waste-oil pit was not located during the Phase | investigation. Selection of the site location was
based on site history. A preliminary reconnaissance-type geophysical investigation of the proposed
sampling site was conducted before it was excavated. The geophysical investigation did reveal an
anomaly that could be associated with the buried pit at the identified location. However, excavation at the
location revealed only soil over welded bedrock tuff. A long-time Laboratory employee who remembered
the pit was reinterviewed about the general location of the pit. An expanded geophysical investigation of
the area subsequently was conducted, and a new location was identified for sampling. Sampling was
proposed for 1996; all specific results, conclusions, and recommendations are planned to be included in a
future addendum to the RFI report for PRSs in TA-20, TA-53, and TA-72 (LANL 1996, 54124, p. 5-57).

PRSs 53-006(a and f)—Underground Tanks

PRS 53-006(a) is an inactive UST 28 in. (70 cm) in diameter by 65 ft (20 m) long. It reportedly was used
from 1974 until the 1980s to store spent ion-exchange resin used to treat water from LAMPF (LANL 1994,
34756, p. 6-31).

PRS 53-006(f) is an active 3,000-gal. (11,400-L) UST located in Building TA-53-1. Installed in 1972, this
tank is used to store radioactive wastewater before it is removed for treatment or disposal. This tank
appears to be the same structure that was also called a sump, which is part of PRS 53-007(a), in the
SWMU report (LANL 1990, 7511). When the basement of D wing at TA-53-1 was inspected, one tank
was identified that matched the descriptions of both PRSs [53-006(f) and 53-007(a)]. Wastes discharged
to this tank consisted of neutralized wastes from sinks and other drains in radiochemistry laboratories.
The CEARP report (DOE 1987, 52975) notes that both PRSs were included in the UST notification
submitted to NMED on May 5, 1986 (LANL 1994, 34756. p. 6-31).

The effort required to sample for subsurface contaminants would involve intrusive activities that would be
difficult to implement without disrupting current operations. Due to a lack of record or evidence of any
releases from these PRSs, the RFI work plan for OU 1100 recommends that investigations be deferred
until the tanks undergo D&D (LANL 1994, 34756, p. 6-32).

PRSs 53-006(b, c, d, and e)—Underground Storage Tanks

PRSs 56-006(b and c) are identified in the SWMU report (LANL 1990, 7511) as structures TA-53-68 and
TA-53-69, respectively, and are described as 6 ft (1.8 m) in diameter by 18 ft (4.5 m) long. These USTs
were installed in 1973 and are still active; they are used to store radioactively contaminated wastewater
from LANSCE (formerly LAMPF). The major source of waste is the TA-53-3 radioactive liquid waste
system, which collects wastewater from floor drains along the length of the accelerator tunnel (mainly
deionized [DI] water that has become ftritiated). These tanks also receive wastewater from a sink, a
shower, and a clothes washer in Building TA-53-502 (LANL 1994, 34756, p. 6-12).

PRSs 53-006(d and e) are identified in the SWMU report (LANL 1990, 7511) as structures TA-53-144 and
TA-53-145, respectively, and are described as 8-ft by 8-ft by 10-ft (2.4-m by 2.4-m by 3-m) USTs.
Installed in 1977, both tanks are active and are used to store radioactively contaminated wastewater from
the WNR facility. These tanks receive discharges from Buildings TA-53-7 (drainage from floor drains in
the beam-line, target, and experimental areas), TA-53-8 (drainage from beneath a contaminated DI pump
stand), TA-53-30 (drainage from contaminated floor drains and sink drains), and TA-53-368 (discharges
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from an equipment room floor drain). At one time, the tanks also received drainage form the DI water
system in Building TA-53-36 (LANL 1994, 34756, p. 6-12).

The CEARP report (DOE 1987, 52975) notes that all four tanks were included on the May 5, 1986 UST
notification submitted to NMED. Their locations were inspected during preparation of the RFI work plan.
No evidence of past releases was noted (LANL 1994, 34756, p. 6-12).

PRSs 53-006(b, c, d, and e) are active components of the liquid radioactive waste system at TA-53. Due
to a lack of record or evidence of any releases from these PRSs, the RFI work plan for OU 1100
recommends that investigations be deferred until the waste system undergoes D&D (LANL 1994, 34756,
p. 6-12).

PRS 53-010—Bermed Mineral Oil Storage Area

PRS 53-010 is located in TA-53, approximately 90 ft (27 m) southeast of Building TA-53-1031. The site,
located on a mesa top, is bounded on three sides by unimproved roadways. The site was used for
secondary containment from 1989 to 1990 for two 3000-gal. (11,400-L) tanks and eighteen 55-gal.
(209-L) drums containing mineral-oil-based scintillator liquid, described as containing a small percentage
of pseudocumene (1,2,4-trimethylbenzene). The site measured 30 ft by 35 ft (9 m by 10.5 m) and was
surrounded by 2-ft (0.6-m)-high soil berms. The interior slopes of the berms and floor were lined with a
geotechnical liner overlain by soil. When the site was closed in 1990, the tanks and drums were removed,
and two small areas of stained soil were cleaned up. At this time, the secondary containment appeared to
be intact, although exposure to the elements may have caused deterioration of the liner. The Phase |
investigation was conducted in May and June 1995. The Phase | sampling data, which included analyses
for SVOCs and TPH, indicated nondetects for SVOCs and elevated TPH levels ranging from 0.0498
mg/kg to 5100 mg/kg. Consequently, a VCA plan was developed that proposed removal of the
geotechnical liner and oil-contaminated soil; 1,2,4-trimethybenzene was identified as the health
conservative indicator chemical of concern (LANL 1996, 53794, pp. 5 through 6).

VCA activities were performed on September 18, 1995, as described in the VCA completion report for
PRSs 20-003(c) and 53-010 (LANL 1996, 53794). The activities included the removal of the liner and
approximately 30 yd® (23 m®) of soil. Six confirmatory samples were collected and analyzed for VOCs
(including 1,2,4-trimethylbenzene). The confirmatory analytical data indicate that 1,2,4-trimethylbenzene
was not detected. Site restoration was accomplished by removing the 2-ft (0.6-m) berm, and backfilling,
recontouring, and reseeding the area (LANL 1996, 53794, p. 6).

PRS 53-014—Lead Shot Site

PRS 53-014 was the subject of a VCA, as described in the VCA completion report for PRS 53-014 (LANL
1997, 56589). PRS 53-014 is located south of Building TA-53-365 and includes a paved storage area
continuing down a channel joining NPDES-permitted outfall EPA 03A-113. Lead shot apparently was
spilled on the paved surface, and stormwater had begun washing the lead through a curb cut onto an
asphalt apron and into the channel that joins the outfall drainage. The lead shot, ranging in size from

2 mm to 4 mm (0.08 in. to 0.16 in.), followed a path from the paved surface down the asphalt apron and
into the storm channel below the outfall. Storm and outfall water drop sharply across rocks and through
vegetation, and small sediment traps and pools of water occur in numerous locations in the channel. Lead
was visible in a number of locations down the canyon, although the highest concentration of lead shot
was contained by stormwater controls placed at the curb cut of the paved storage area (LANL 1997,
56589, p. 1).
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The site was characterized visually and using x-ray fluorescence (XRF) field screening techniques in
August 1995. The extent of visible lead shot was observed to be approximately 50 ft (15 m) downgradient
of the asphalt apron. Fifteen XRF samples were taken beyond the last sighting of lead in the stormwater
drainage and no detectable lead levels were noted in the samples. Lead was determined to be present at
a maximum concentration of 210,000 mg/kg in the lead shot sized from 1.7 mm to 4.0 mm (0.07 in. to
0.16 in.) based on analysis of lead shot from a similarly contaminated site at TA-53 (PRS 53-013). Lead
was the only contaminant of concern at PRS 53-014. A site-specific lead-soil cleanup level of 1000 mg/kg
was established based on an industrial exposure scenario and preliminary comments received from EPA
Region 6 (LANL 1997, 56589, pp. 1 and 3).

VCA activities were conducted and completed on March 20, 1997. The remedial action consisted of
removing lead shot from the paved storage area and the surface soils along the stormwater drainage
pathway leading away from the paved area. Lead removal techniques included picking up visible lead by
hand as well as hand-sieving sediment using a 2-mm (0.08-in.) mesh from catchment areas and pockets
within the drainage. Confirmatory samples were collected from five locations across the cleanup area that
were considered likely areas of sediment accumulation. Lead was detected in all five samples at
concentrations ranging from 4.3 mg/kg to 20 mg/kg, which are below the established cleanup level of
1000 mg/kg. No site restoration activities were required at the site (LANL 1997, 56589, pp. 3 through 4).

Environmental Assessment for the LEDA Project

Tritium, a radioactive gas, is crucial to the continuing operation of the United States’ nuclear weapons
stockpile. The half-life of tritium is a relatively short 12.3 years. For that reason, weapons components
using tritium must be replenished periodically. The federal government has not produced tritium since
1988, and has had no production source since the shutdown of the K-reactor at the DOE’s Savannah
River Site facility in South Carolina. DOE needs the capability to produce tritium to meet the requirements
set forth in the 1994 nuclear weapons stockpile plan. Ratification of the Strategic Arms Reduction Talks
(START) Il protocol would mean that a new source of tritium must be available by the year 2009, and new
tritium must be available for stockpile use by 2011. The programmatic environmental impact statement
(PEIS) issued in October 1995 examined alternatives for producing tritium. In the Record of Decision
(ROD) issued December 5, 1995 for the PEIS, the DOE determined that over the next three years it
would follow a dual-track acquisition strategy. Under that strategy, the DOE would further investigate and
compare two options for producing tritium: (1) purchase an existing commercial light-water reactor or
irradiation services with an option to purchase the reactor for conversion to a defense facility; and

(2) design, build, and test critical components of an APT system (LANL 1996, 62339, p. 1). In December
1998, the Secretary of Energy announced the decision to select the reactor technology as the primary
production option while retaining APT technology as an alternative option.

The EA analyzed the potential environmental effects that would be expected to occur if DOE designed,
built, and tested critical prototypical components of the accelerator system for tritium production,
specifically the low-energy, front-end section of the accelerator at the Laboratory. LEDA is a prototype of
the low-energy, front-end of the linac to be used in an APT plant. LEDA must be capable of producing a
proton beam of 20 MeV to 40 MeV energy and a current level of 100 mA to 200 mA and must be capable
of sustained continuous operation. LEDA consists of a proton injector, a radio-frequency quadrupole
(RFQ) accelerator, two sections of coupled-cavity drift-tube linac (CCDTL), a diagnostic beam line, and
beamstops. The LEDA facility also includes beam diagnostics and a computer control system. The actual
APT plant accelerator, to be located at Savannah River Site, would require a proton beam of up to 1800
MeV, which represents a 45- to 90-fold increase over the LEDA beam energy. Thus, LEDA is not a
prototype for the complete, full-scale APT plant. LEDA is located in existing Building MPF-365, which is
located on the north rim of Sandia Canyon (LANL 1996, 62339, p. 3).
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The LEDA project consists of five stages. Stages | through IV operate in a continuous mode during their
operating periods. Stage | consists of installing and testing a 75-keV, 110-MeV proton injector. In Stage II,
a 350 MHz RFQ accelerator is added to accelerate a 100-mA proton beam to 7 MeV. In Stage lll, a

700 MHz CCDTL is added to further accelerate the 100-mA proton beam to 20 MeV. In Stage 1V,
additional CCDTL modules are added to raise the final energy of the 100-mA proton beam to 40 MeV.
Optional Stage V consists of adding a second parallel apparatus similar to that of Stage Il and a beam
combiner called a “funnel.” The funnel would combine the two 350-MHz, 100-mA, 20-MeV proton beams
into a single 700 MHz, 200-mA, 20-MeV proton beam. This beam then may be accelerated with CCDTL
modules to an energy as high as 30 MeV in continuous mode or to an energy as high as 40 MeV in
pulsed mode. The LEDA project is scheduled to last about seven years. The near-term LEDA project
objective was to complete Stage Il and a substantial portion of Stage Ill before the Secretary’s decision,
announced in December 1998.

The EA addressed the potential impacts of the LEDA project with respect to the following: utility demands,
air, human health, ER, waste management, transportation, water, threatened and endangered species,
wetlands, cultural resources, and environmental justice (LANL 1996, 62339, pp. ii through iii, 28 through
32, and 44). These potential impacts are described below.

» Utility demands. The project requires additional electricity, natural gas, and water that is provided
by proposed and existing on-site support facilities.

» Air. The project will result in a slight increase in nonradioactive air emissions as a result of normal
LEDA project operations and increased support facility activities. However, these air emissions
will not exceed ambient air quality standards. Radioactive air emissions from accelerator
operations at TA-53 are expected to remain relatively constant.

* Human health. The project will slightly increase the worker, co-located worker, and public dose
from activated air products released from the LEDA building exhaust stack. However, no
additional cancer fatalities in the population within 50 mi (80 km) of the Laboratory are expected
to result from the LEDA project.

» ER. The Laboratory’s ER Project has identified 12 PRSs in the canyon area downgradient of the
NPDES-permitted outfall (EPA 03A-113) that is to be used for the LEDA project. Two of these
PRSs contain concentrations of contaminants above SALs and have been proposed for VCA.
PRS 72-001 is a small firing range used by the Laboratory’s security force and is recommended
for deferred action until the site is decommissioned. A stormwater pollution prevention plan for the
firing range was being developed to prevent lead-shot migration to the nearby Sandia Canyon
stream channel when the EA was completed in 1996. PRS 72-001 is discussed in detail in
Section 2.3.6 of this work plan. An area of lead shot associated with PRS 53-014 was identified
within part of the drainage channel below NPDES outfall EPA 03A-113. The lead shot,
approximately 2 mm to 4 mm (0.08 to 0.16 in.) in diameter, is scattered on the soil surface in
several locations. PRS 53-014 was the subject of a VCA and is discussed in detail in this section
of this work plan. PRS 3-056(c), a material storage area, has undergone partial remediation for
PCB contaminants as discussed in Section 2.3.1 of this work plan. A plan currently is in
development to remediate this site to a cleanup level of 1 ppm for PCBs. Analysis of sediment
samples obtained from below the EPA 03A-113 outfall indicate that PCBs have not migrated
downstream at levels above the analytical detection limits. However, trace concentrations of
PCBs were detected in the sediments of the main Sandia Canyon channel downgradient of the
confluence with the EPA 03A-113 outfall channel, but not within the EPA 03A-113 outfall channel,
which may indicate the migration of PCBs from an upgradient source location, possibly upper
Sandia Canyon.
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* Waste management. The LEDA project would generate construction and demolition debris, and
other solid waste, nonradioactive, treated cooling water, asbestos waste, hazardous waste, and
solid and liquid low-level radioactive waste. Construction and demolition debris would be
disposed of in the Los Alamos County-municipal landfill. Treated cooling water would be
discharged through NPDES outfall 03A-113. Asbestos and hazardous wastes would be managed
on-site for off-site disposal. Low-level radioactive waste would be managed on-site by the
Laboratory’s waste management system.

» Transportation. No transportation accidents are likely.

» Water. Discharged cooling water could produce surface flow in Sandia Canyon during the third
through seventh years of the LEDA project. The LEDA project is expected to discharge a total of
187 million gal. (710 million L) of “noncontact” cooling water to NPDES outfall 03A-113 over a
7-year period. Sandia Canyon sediments within the existing stream channel have no known
radionuclides, heavy metals, or organics above SALs or detection limits that would move
downstream. The alluvium in this section of Sandia Canyon below TA-53 has a water-holding
capacity of approximately 33 million gal. (125 million L). Cooling towers discharge approximately
35 million gpd (125 million L/yr) of water to the ground at TA-53. Cooling towers at Building
MPF-365 are permitted to discharge 2.7 million gpd (10.3 million L/yr) to NPDES outfall 03A-113;
however recent discharges have been much less than expected. During 1995, the Laboratory’s
NPDES permit required annual sampling of all outfalls for compliance with NMWQCC standards
for Section 2111, Interstate and Intrastate Streams. NPDES outfall 03A-113 met Section 2111
requirements for livestock watering and wildlife habitats.

» Threatened and endangered species. No effects on threatened and endangered species or their
critical habitat have been identified.

» Wetlands. The increased discharge could produce saturated substrate conditions in Sandia
Canyon. However other characteristics necessary to create a wetland are not expected to
develop during the LEDA project.

»  Cultural resources. No effects on cultural resources have been identified.
» Environmental justice. The proposed action would not result in any changes to current conditions.

The EA for the LEDA was approved, and a finding of no significant impact (FONSI) was issued by the
DOE on April 1, 1996 (DOE 1996, 62338, p. 1).

2.3.5 Former TA-20

Former TA-20, now located partly within TA-53 and partly within TA-72, was used during the Manhattan
Project by Group G-10 to test initiators (devices that generate neutrons to initiate nuclear explosions).
Later, it was used briefly by Group M-4 for other types of implosion tests. The site consisted of a series of
firing areas that were spaced along a small road heading west from state road NM4, the only access
route (LANL 1994, 34756, p. 2-1).

The first facilities, constructed in the fall of 1944, included a guard post (TA-20-31), a gun facility
(TA-20-16), a recovery bin (TA-20-10), two storage buildings TAs-20-18 and -19), and the “hot storage”
shack (TA-20-11), an assembly building. Firing tests began at TA-20 in February 1945. By March 1945,
additional areas, which included a small side canyon to the north, were being developed. Initiators of
various designs were tested, either by implosion or by impaction against a target, to determine the most
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effective design for emission of neutrons. One test method involved placing the device inside a 3-in.
(8-cm)-diameter metal sphere that was imploded with either 25 Ib or 200 Ib (11 kg or 90 kg) of explosives,
and then recovering the crushed initiator for study. Another method was to fire the device from a smooth-
bore US Navy gun into a recovery bin, or from a 20-mm (0.8-in.) gun into a target, as various
measurements were taken. Many geometries were tried, as were various materials in thin layers or foils.
Major components for the devices included polonium-210, beryllium, and nickel; and steel, aluminum, and
beryllium for the spheres (LANL 1994, 34756, pp. 2-1 through 2-2).

In March 1945, several buildings were constructed to support these operations. These included a control
building (TA-20-2) covered by a dirt berm, located across the road just south of the gun facility; a 20-ft by
40-ft (6 m-by 12-m) laboratory east of the gun facility; and a 3-kVa to 10-kVa elevated transformer
substation (TA-20-30) just south of the laboratory. An underground conduit system was installed to
connect the laboratory to the firing pit (TA-20-6), allowing shots to be detonated from the laboratory.
Manholes at various points provided access to the system. A lead sink in the laboratory darkroom was
connected to the buildings’ reinforced concrete septic tank (TA-20-27), a structure having interior
dimensions of 3 ft by 6 ft by 5 ft (0.9 m by 1.8 m by 1.5 m) deep, located southeast approximately 107 ft
(32 m). This tank was abandoned in place in 1948 and subsequently may have been removed (LANL
1994, 34756, p. 2-3).

A timber platform and overhead yoke (TA-20-29), built in February 1945, sat on a short side road leading
to manhole TA-20-3. The yoke perhaps was used to lift test assemblies, being near the implosion test
areas. The turnaround at the end of the road later became a Group M-4 firing site (LANL 1994, 34756,

p. 2-3).

The first implosion test was conducted in a “dumbo,” a 5-ft (1.5-m)-diameter cylindrical steel vessel
intended to contain the explosion and make recovery of fragments easier. The dumbo was mounted on a
firing pad at one end of a 91-ft (27-m)-long concrete platform (TA-20-7) near the west end of TA-20. The
shot, however, badly jammed the entry door on the dumbo. A second dumbo, built at the same time, was
never used. Instead, subsequent shots were done in a 12-ft (3.6-m)-deep, 15-ft by 15-ft (4.5-m by 4.5-m)
steel-lined firing pit (TA-20-6) at the far west end of the site. The pit was covered with a cage of pipe
overlain by steel mats, which was designed to contain the explosion fragments (LANL 1994, 34756,

p. 2-3).

Neutron timing tests, conducted in the north side canyon, used a 20-mm (0.8-in.) gun to fire initiators into
a steel plate set against the cliff. The facility consisted of a steel framework on a concrete mounting pad
in the "20-mm hutment” (TA-20-44) built in February 1945, and a support building known as the 20-mm-
gun building built in April 1945 (LANL 1994, 34756, p. 2-3).

Three magazines (TA-20-12, TA-20-14, and TA-20-45) were built near this side canyon in March and
April 1945 for storage of explosives and munitions. They were partly covered with dirt for protection
(including TA-20-12, even though it had been built on skids for portability) (LANL 1994, 34756, p. 2-3).

In late 1945, initiator work was transferred to a new site, TA-33. Group M-4 then carried out implosion
studies at TA-20 until November 1946. Several tests were done in the vicinity of manhole TA-20-3. Group
M-4 probably conducted fewer than 10 tests in all; they mainly used steel spheres, but may have used
some uranium as well. Larger shots were rare, but one test using 500 Ib (225 kg) of high explosive (HE)
underwent a low-order explosion that scattered undetonated HE for a considerable distance. M-4
personnel immediately spent several days cleaning up the area (LANL 1994, 34756, p. 2-4).

TA-20 underwent an intensive radiation-monitoring and cleanup effort in the spring of 1946, during which
soil contaminated with polonium was removed. The polonium reportedly came from firing areas, from a
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former Indian cave in the side canyon where radioactive materials had been stored, and from several
material disposal pits. Contaminated items, such as rubber gloves, were found scattered about the area
and were removed to a material disposal area at TA-21. Two structures, TA-20-18 (a storage building)
and TA-20-17 (the “cut-off shack”) also were removed. During 1947, testing was carried out at TA-20 by
various experimenters, but the nature of these experiments is not known (LANL 1994, 34756, p. 2-4).

In April 1948, TA-20 was largely decommissioned to make way for a new road through the canyon for
access to South Mesa and Los Alamos. Many of the remaining structures were dismantled and removed,
including TA-20-10, the dirt-filled bin into which test devices had been fired for later recovery; transformer
station TA-20-30; recovery pit TA-20-6; the two dumbos; and magazine TA-20-45. Magazines TA-20-12
and TA-20-14 were deactivated at this time, but were not destroyed until February 1960, when they were
burned after having been monitored for HE, radiation, and toxic materials (LANL 1994, 34756, p. 2-4).

A final two-week site cleanup was conducted during the summer of 1948, just before road construction
began; it netted 60 Ib to 70 Ib (27 kg to 32 kg) of HE. The road, first called South Mesa Road, is now East
Jemez Road and is also referred to as the “truck route” (LANL 1994, 34756, p. 2-4).

In November 1948, a vehicle security checkpoint and pass office (TA-20-21) was built beside the road
near the old 1944 guard post at the east end of former TA-20. The checkpoint was closed in 1957, when
public access to Los Alamos became unrestricted. The present-day Laboratory security force small arms
firing range (at TA-72) is located on the north side of the former checkpoint and uses one of the old
buildings (TA-20-47, now renumbered TA-72-8) (LANL 1994, 34756, p. 2-4).

The Laboratory Safety Group conducted periodic follow-up searches for HE until 1973, when—after four
years of finding no HE—they deemed the area safe and removed warning signs. No major activities have
taken place at former TA-20 since then except construction and operations at the TA-72 small-arms
range. A radiological survey on the remaining TA-20 structures (mainly underground structures such as
manholes, pull boxes, and footings) was performed in 1985, and some of the structures were removed at
that time. A search for abandoned septic tank TA-20 27 turned up only a depression where the tank
should have been (LANL 1994, 34756, p. 2-4).

Contaminants possibly remaining at TA-20, despite the numerous cleanups and removal of structure,
include trace quantities of HE, beryllium, uranium, and possibly some strontium-90 from lanthanum-140
sources. Given the short half-lives of polonium-210 and lanthanum-140 (138 days and 40 hours,
respectively), it is unlikely that these elements remain at former TA-20 (LANL 1994, 34756, p. 2-5).

The decommissioning of TA-20 in 1948 produced most of the solid wastes generated by the site. Some
(probably most) of the waste from dismantling the structures was transported to MDAs at TA-21. Solid
wastes disposed of on-site before 1949 consisted mainly of contaminated metal scrap, such as old gun
barrels. These are believed to have been dumped into three landfills [PRSs 20-001(a, b, and c)]; one is
located near firing site TA-20-7, one near the Navy gun mount (TA-20-16), and one near the cut-off shack
(TA-20-17). There is no evidence of other disposal areas at the site. Potential contaminants of concern
include beryllium, uranium, and HE (LANL 1994, 34756, p. 2-5).

PRSs located within the Sandia Canyon watershed at former TA-20 have been addressed in the RFI work
plan for OU 1100 (LANL 1994, 34756). The NMED issued an NOD for the work plan; the NOD and the
Laboratory’s response are presented in the response to EPA’'s NOD for the OU 1100 work plan (LANL
1994, 43889). Of the 16 PRSs at TA-20, 11 were recommended for Phase | investigation and 5 were
recommended for NFA in the work plan. PRSs 20-001(a and b), 20-002(a, b, and c), 20-003(b), 20-004,
and 20-005 were investigated and subsequently recommended for NFA in the RFI report for PRSs in
TA-20, TA-53, and TA-72 (LANL 1996, 54124). PRS 20-001(c) was recommended for additional
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investigation and PRSs 20-002(d) and 20-003(c) were the subject of VCAs. Investigations at some PRSs
are currently in progress.

PRS 20-001(c)Sandia Canyon Landfill Area 3

PRS 20-001(c) is a landfill located at the toe of the mesa slope south of present-day TA-53 and north of
East Jemez Road. The landfill was located near a dumbo and its mount [PRS 20-002(b) and structure
TA-20-7] at the west end of TA-20 and consisted of an excavated trench in which several 3-in. to 5-in.
(8-cm to 13-cm)-bore guns, cut into sections, had been buried. The landfill, which was used from 1945 to
1948, subsequently may have been excavated in 1948. The landfill site, a gently sloping grassy area, has
patches of badly weathered asphalt that may be remnants of the original TA-20 access road. The only
other evidence of past activities is a 4-ft by 4-ft (1.2-m by 1.2-m) concrete box with a hinged steel lid, most
likely a manhole (probably structure TA-20-4) that was used for electrical wiring; and an orange angle-iron
stake marking the probable location of structure TA-20-7 (LANL 1994, 43889, pp. 5-1 through 5-3).

Sampling at PRS 20-001(c) was not conducted in the proper location during the Phase | investigation;
therefore additional Phase | investigation was proposed in the RFI report for PRSs in TA-20, TA-53, and
TA-72 (LANL 1996, 54124). A schedule for implementation of the additional Phase | investigation has not
been established.

PRS 20-002(d)—Firing Site

PRS 20-002(d), located south of East Jemez Road near structure TA-20-3 (an electrical conduit manhole
that is part of the detonation system), was a firing site used for implosion testing. The site apparently was
used for less than 10 shots. However, one shot containing 500 Ib (225 kg) of Composition B underwent a
low-order explosion (i.e., did not detonate completely) and scattered undetonated HE over a wide area.
Two cleanups are related to this incident: one conducted immediately after the incident and a second one
that was part of the 1948 Sandia Canyon cleanup, when a crew spent two weeks searching the area and
found 60 Ib to 70 Ib (27 kg to 32 kg) of explosives. An inspection in 1962 located one small (golf-ball size)
piece of Composition B near structure TA-20-3. As a result, the area was posted with “Danger —
Explosives — Keep Out” signs and the location of structure TA-20-3 was entered into engineering records.
Seven subsequent inspections were performed between 1964 and 1975 during which a total of
approximately 40 grams (1.4 o0z) of explosives were found near structure TA-20-3. Upon finding no
explosives during the last three inspections that were performed between 1971 and 1975, a
recommendation was made to remove the warning signs (LANL 1994, 43889, pp. 5-21 through 5-22).

During the Phase | investigation, beryllium, cadmium-109, radium-226, strontium-85, strontium-90,
uranium-234, uranium-235, and uranium-238 were detected above SALs. PRS 20-002(d) was proposed
for VCA to address the COPCs present above SALs. A schedule for the VCA has not been established.

PRS 20-003(c)—Navy Gun Site

PRS 20-003(c) was the subject of a VCA as described in the VCA completion report for PRSs 20-003(c)
and 53-010 (LANL 1996, 53794). PRS 20-003(c) was the site of a Navy gun mount between 1945 and
1948. The gun was fired into steel plates set along the nearby canyon walls. The site contained what
appeared to be a concrete pad with anchor bolts covered by soil, and debris consisting of conduit and
electrical wires. The site is located approximately 90 ft (27 m) north of East Jemez Road in Sandia
Canyon. VCA activities were performed from August 20 until September 20, 1995; the site had been
cleaned up three times previously: after it was initially closed, before construction of East Jemez Road,
and in 1988. The VCA consisted of housekeeping tasks only, and included the demolition and removal of
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the pad, conduits, a manhole, and miscellaneous metal debris. No chemicals of concern were identified;
therefore soils were not removed from the site and confirmatory sampling was not required (LANL 1996,
53794, p. 1-2).

2.3.6 Technical Area 72

TA-72 currently is used as a firing range by the Laboratory security force. This range has been
operational since 1966. Structures on this site include a guard house and associated structures from the
former TA-20, which were abandoned in 1957 when access to East Jemez Road became unrestricted,
and some structures added as part of the firing range. In addition, two Laboratory water supply wells,
each with associated facilities (chlorinator and pump station), are located within TA-72 (LANL 1994,
34756, p. 2-9).

Wastes generated at TA-72 included sanitary wastewater, hazardous wastes, and office trash. Sanitary
wastewater, generated from restrooms and sinks, is discharged to a septic tank. Hazardous wastes
included materials used to clean weapons and solvents used in recirculating systems, the solvents are
replaced by a vendor when exhausted. Hazardous wastes, including solvent- and oil-contaminated rags,
are collected at a SAA and periodically removed for disposal. Office trash is accumulated in dumpsters
and removed to the Los Alamos County-municipal landfill (LANL 1994, 34756, p. 2-9).

One PRS (PRS 72-001) is present at TA-72. PRS 72-001 is described in “RFI Work Plan for Operable
Unit 1100” (LANL 1994, 34756) and was proposed for deferred action in the RFI report for PRSs in
TA-20, TA-53, and TA-72 (LANL 1996, 54124), and is discussed below.

PRS 72-001—Small Arms Firing Range

TA-72, the site of PRS 72-001, has been operational since 1966 as a small-arms firing range for the
Laboratory’s security force. The firing range includes a 175-ft by 250-ft (53-m by 75-m) firing range
surrounded by earth berms, an adjacent skeet shooting range, and some administration buildings. Lead is
known to be present in the firing range; bullets are scattered around the base of the berms and cliffs.
Lead shot from skeet shooting is visible on the ground surface. Sampling was conducted in sediment
catchment areas in the drainage downgradient from the site to determine whether lead migration had
occurred. No COPCs were present, suggesting that contaminants from the firing range have not
migrated. Based on the sampling results and because the firing site currently is active, PRS 72-001 was
recommended for deferred action until the site is decommissioned (LANL 1996, 54124, p. 5-39).

2.4 Sources of Potential Contaminants Within Cafiada del Buey

Potential contaminant sources (as PRSs) on the mesa tops and within the Cafada del Buey watershed
and their current regulatory status are listed in Appendix B of this work plan. The sequence of technical
area descriptions, histories, and discussions of their associated PRSs are presented with respect to their
approximate geographic location from west to east within the Cafiada del Buey watershed. The technical
areas and PRSs that are discussed in this section are shown in detail on Figure A-1 in Appendix A of this
work plan. Technical areas located in the Cafiada del Buey watershed that do not contain PRSs within
the watershed are neither described nor included in this section.

The information compiled in this section is based on available reports and data as of circa November
1998. Additional and updated information about the status of PRSs can be obtained from the Laboratory’s
ER Project office and/or the Community Reading Room in Los Alamos, New Mexico, as described in
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Section 7.2.2 of “Installation Work Plan for Environmental Restoration Project” (LANL 1998, 62060,
p. 7-3).

24.1 Technical Area 52

TA-52 is located on the south side of Puye Road at the head of Cafiada del Buey. TA-52 was built in the
mid-1960s to house the ultra-high temperature reactor experiment (UHTREX). The reactor was shut down
in February 1970. Since then, the site has housed offices and laboratories used by the Energy Division
and its successor, the Nuclear Technology and Engineering Division, and a classified document disposal
operation (LANL 1992, 7666, p. 3-108).

Three principal structures exist at TA-52. The UHTREX building (TA-52-1), which housed the reactor,
consists of the reactor containment area and areas outside the main containment area, which include the
ground-floor level, the operations level, and a basement. This building currently houses the Nuclear
Technology and Engineering Division offices and laboratories. The second main building at TA-52 is the
mechanical assembly building (TA-52-11), which houses the document shredding facility. TA-52-33 is
used for research and support. Other buildings at TA-52 are used primarily for office space (LANL 1992,
7666, p. 3-108).

Other structures at TA-52 include the waste neutralization and pumping facility, TA-52-2, in which acid
wastes from UHTREX were treated; the filter pit, TA-52-1, in which the helium reactor coolant, possibly
contaminated with fission products, was passed through a subgrade bank of high-efficiency particulate air
(HEPA) and charcoal filters; and the heat-dump building and pad, TAs-52-15 and -16, which contained
coils and fans for cooling the helium reactor coolant (LANL 1992, 7666, p. 108).

PRSs located within the Cafiada del Buey watershed at TA-52 have been addressed in “RFI Work Plan
for Operable Unit 1129” (LANL 1992, 7666) and in “Addendum to the OU 1129 RFI Work Plan” (Pratt
1994, 39932). All PRSs located within the Cafiada del Buey watershed at TA-52 were recommended for
NFA in the work plan or in the addendum to the work plan; therefore Phase | investigation has not been
required for these sites.

2.4.2 Former Technical Area 4

Former TA-4 is located partially within the current boundaries of TA-52 along Puye Drive. Former TA-4 is
located on a small finger mesa that is bound on the north by Ten Site Canyon and on the south by
Cafada del Buey. Alpha Site, a firing site, was located at the former site of TA-4, which was abandoned
in the late 1940s (LANL 1992, 7666, p. 3-2).

Alpha Site was established in 1944 to provide a test firing site for small charges. Alpha Site was used as
a firing site for implosion studies using the “electric” method of detonation wave determination. The
maximum charges fired were 200 Ib (90 kg). Other studies at Alpha Site included smaller tests of the “pin
shot” and “magnetic” methods of studying implosions and “equation of state” experiments. Alpha Site was
abandoned in 1946. In 1955, TA-4 structures were surveyed for radioactivity and all but the darkroom and
laboratory (TA-4-7) were found to be free of detectable radioactive contamination. The contaminated floor
was removed and the building subsequently released along with all other Alpha Site structures, which
were removed in 1956 (LANL 1992, 7666, p. 3-5).

PRSs located within the Cafiada del Buey watershed at former TA-4 have been addressed in “RFI Work
Plan for Operable Unit 1129” (LANL 1992, 7666) and the addendum to the OU 1129 RFI work plan (Pratt
1994, 39932). Only three PRSs at TA-4 are located within the Cafiada del Buey watershed. PRS C-4-001
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was recommended for NFA in the addendum to the work plan. PRSs 4-003(a) and 4-004 have been the
subject of Phase | investigation and are described below.

PRSs 4-004 and 4-003(a)—Soil Contamination and Outfall

PRS 4-004 is an area of potential soil contamination at the site of the former darkroom and laboratory
building TA-4-7. This building was used to develop photographic film of firing tests from approximately
1948 to 1955. The building was removed from the site in 1956. This site now is located just inside the
northwest TA-52 fence corner. PRS 4-003(a) is a former photo-processing outfall that discharged from
TA-4-7 to a trench that drained to the head of Caflada del Buey. Portions of the probable path of the outfall
trench have since been covered by two buildings (TAs-52-114 and -115) and an asphalt parking lot.

Initial Phase | field activities at PRSs 4-004 and 4-003(a) were conducted in 1995. Thirty-one surface and
subsurface soil samples were collected from ten locations and analyzed for radionuclides, metals,
SVOCs, and VOCs. Most of the analyses were performed by a mobile chemistry laboratory. Due to data
quality issues, supplemental Phase | sampling was proposed. In 1998, 29 additional surface and
subsurface soil samples were collected from 10 locations. All 29 samples were analyzed by a contract
laboratory for inorganics, SVOCs, and HE; 2 subsurface samples were also analyzed for VOCs.

Contaminants detected at concentrations above background values (BV) in the 1995 samples were
arsenic, chromium, lead, plutonium-238 and -239, and pentachlorophenol. Data from the 1995 and 1998
sampling events and conclusions and recommendations for PRSs 4-003(a) and 4-004 are planned to be
presented in a future RFI report.

2.4.3 Technical Area 46

Former Operable Unit 1140 covers approximately 270 ac (1.1 km?) spread across the head of Cafiada del
Buey and extending south across Mesita del Buey into Pajarito Canyon. Laboratory operations have been
conducted only in the developed complex at TA-46 where laboratories, office buildings, warehouses, and
storage facilities are clustered in an area of approximately 50 ac (200,000 m?) atop Mesita del Buey
(LANL 1993, 20952, p. 2-1).

TA-46 is bounded on the north by Cafiada del Buey. A sewage lagoon and filter beds are located on the
point of the mesa at the eastern end of the site. A small tributary to Cafiada del Buey, informally known as
SWSC Canyon, originates near the southern end of TA-46 and drains northeast to Cafiada del Buey. The
main Laboratory sanitary waste treatment plant (the SWSC treatment plant) was constructed in 1992 and
is located in this small tributary canyon, which is also informally called the TA-46 tributary. South of
SWSC Canyon is a detached cluster of buildings and two sewage ponds. Pajarito Road extends along
the southern boundary of TA-46 (LANL 1993, 20952, p. 2-1).

TA-46 was established in 1954 as a weapons assembly (WA) site; Building TA-46-1, a three-story
laboratory building, was built for that purpose. The building was never used for assembling weapons,
Instead, TA-46 housed the Nuclear Rocket (N) Division’s Rover Program to develop nuclear reactors for
propulsion of space rockets. Other laboratory buildings were added in the mid-1950s. Experiments
included coolant-flow and structural testing of fuel elements made of uranium-loaded graphite, which
sometimes were tested until they failed. Hazardous materials used for the program included beryllium,
beryllium oxide, cadmium nitrate, uranium-235, uranium-238, thorium, nickel carbonyl (in a closed
system), and organic compounds. Mercury was used in equipment such as vacuum pumps. The Rover
Program terminated in 1973 (LANL 1993, 20952, p. 2-1).

By 1976, Applied Photochemistry (AP) Division research groups at TA-46 established the Jumper
Program to develop uranium-isotope separation methods. This program used lasers to excite
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hexafluoride gas of various enrichments. Uranium-237 (6.75-day half-life) served as a tracer. In 1978 the
laser isotope enrichment building, TA-46-154, was built. The Jumper Program was terminated in the early
1980s. Laser research remains a principal activity at TA-46 (LANL 1993, 20952, p. 2-3).

Also in the 1970s, groups in the Energy (Q) Division conducted programs in support of solar energy,
constructing experimental solar buildings and solar ponds east of TA-46-158. When the solar program
ended in the late 1980s, the ponds were converted to sanitary waste lagoons. Other activities conducted
at TA-46 included free-electron laser research, heat-pipe research, accelerator technology, electronics
development, and production of nonradioactive isotopes of oxygen, carbon, and nitrogen. These activities
generated little waste other than cleaning solvents such as trichloroethylene, 1,1,1-trichloroethane, and
acetone (LANL 1993, 20952, p. 2-3).

PRSs located within the Cafiada del Buey watershed at TA-46 have been addressed in “RFI Work Plan
for Operable Unit 1140” (LANL 1993, 20952). The NMED issued an NOD for the work plan; the NOD and
the Laboratory’s response are presented in “Response to Notice of Deficiency (NOD) for OU 1140 RCRA
Facility Investigation (RFI) Work Plan” (LANL 1994, 40381). Of the 69 PRSs identified at TA-46, 51 were
recommended for Phase | investigation and 18 were recommended for NFA in the work plan (LANL 1993,
20952). In the RFI report for PRSs in TA-46 (LANL 1996, 54929), PRSs 46-004(b, b,, c,, and d,),
46-004(h, m, u, v, X, y, and z), 46-006(a, b, c, e, f, and g), 46-007, 46-008(b), 46-010(d), and C-46-002
were investigated and subsequently recommended for NFA, and PRSs 46-004(a,), 46-004(g, g, and s),
and 46-006(d) were investigated and subsequently recommended for Phase Il investigation. Phase |
investigations have not been conducted at PRSs 46-002, 46-003(a through g), 46-004(c, d, e, f, p, 1, t,
and w), 46-005, 46-008(a, d, e, f, and g), 46-009(a and b), and C-46-001. PRS 46-003(h) was the subject
of a VCA conducted in 1994. Table 2.4.3-1 summarizes PRSs not yet investigated; PRSs that are
proposed for Phase Il investigation or have been the subject of VCA activities are discussed below.

PRS 46-003(h)—Outfall

PRS 46-003(h) was the subject of a VCA as described in the VCA completion report for a SWMU 46-003(h)
(LANL 1996, 62341). PRS 46-003(h) is an inactive outfall that once served a sink in TA-46-77. TA-46-77
was constructed in the 1960s as a warehouse for general storage. The building now serves as a welding
and machine shop facility. VOCs, SVOCs, and metals may have been discarded in the sink. The outfall was
plugged in 1994. Phase | sampling was conducted from August to November 1994. Three soil samples
were collected near the outfall discharge location. All samples were analyzed for inorganic and SVOCs; two
of the three samples were analyzed for VOCs. A common plasticizer, bis(2-ethylhexylphthalate), was
detected in two of the samples at concentrations of 0.42 and 1.1 mg/kg, which are below the SAL of 32
mg/kg. Toluene was detected in one sample at a trace concentration of 0.005 mg/kg, which is below its SAL
of 1900 mg/kg. Table 2.4.3-2 summarizes inorganics detected in the soil samples. Cadmium, copper, and
lead were identified as the COPCs for the site (LANL 1996, 62341, p. 1-6).

In a 3.5-ft by 4-ft (1-m by 1.2-m) area beneath the outfall, 1 yd® (0.76 m®) of soil was removed to a depth
of 0.5 ft (0.15 m). The lead cleanup level for industrial soil of 1000 mg/kg was adopted, as recommended
by EPA Region 6. Proposed cleanup levels for cadmium (850 mg/kg) and copper (63,000 mg/kg) was
adopted from the EPA Region 9 preliminary remediation goals (PRGSs) for industrial soil. Two confirmatory
samples were collected from within the excavated area and analyzed for inorganics and VOCs. Copper,
mercury, and zinc were detected in the two confirmatory soil samples at concentrations exceeding
background UTL values, but far below industrial cleanup levels. Methylene chloride was detected in one
confirmatory soil sample. Table 2.4.3-3 summarizes the constituents detected in the confirmatory soll
samples. Site restoration activities included backfilling, regrading, and reseeding the excavated area
(LANL 1996, 62341, pp. 6 through 7).
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Table 2.4.3-1

PRSs Awaiting Phase | Investigation at TA-46

PRS Description Potential Contaminants

46-002 Lagoon system, outfall Metals; mercury; thorium; plutonium-238, -239/240; uranium-235, -238;
VOCs; SVOCs; PCBs

46-003(a) | Septic system, outfall Metals; mercury; thorium; uranium-235, -238; VOCs; SVOCs; PCBs

46-003(b) | Septic system VOCs; SVOCs

46-003(c) | Septic system Metals; mercury; uranium-235, -238; VOCs; SVOCs; PCBs

46-003(d) | Septic system Metals; thorium; plutonium-238, -239/240; uranium-235, -238; asbestos;
VOCs; SVOCs; PCBs

46-003(e) | Septic system Metals; plutonium-238, -239/240; uranium-235, -248; VOCs; SVOCs

46-003(f) | Septic system, surface Metals; mercury; uranium-234, -235, -238; cesium-137, americium-241;

release, outfall SVOCs; VOCs; PCBs; pesticides

46-003(g) | Septic system, outfall Metals; activation products; VOCs; SVOCs; PCBs

46-004(c) | Dry well Metals; thorium; uranium-235, -238; asbestos; VOCs; SVOCs; PCBs

46-004(d) | Dry well Metals; mercury; thorium-230; plutonium-238, -239/240; uranium-235, -238;
VOCs; SVOCs; PCBs

46-004(e) | Dry well Metals; mercury; thorium-230; plutonium-238, -239/240; uranium-235, -238;
VOCs; SVOCs; PCBs

46-004(f) Industrial drain outfall Metals; mercury; uranium-235, -238; VOCs; SVOCs; PCBs

46-004(p) | Dry well Metals; asbestos; VOCs; SVOCs

46-004(r) | Industrial drain outfall Metals; mercury; uranium-235, -238; VOCs; SVOCs; PCBs

46-004(t) | Outfall VOCs

46-004(w) | Outfall VOCs; SVOCs; PCBs; oils

46-005 Lagoon system, outfall Metals; uranium-235,-238; activation products; VOCs; SVOCs; PCBs

46-008(a) | Container storage area Metals; VOCs; SVOCs

46-008(d) | Container storage area Metals; uranium-235, -238; VOCs; SVOCs; oils

46-008(e) | Container storage area Metals; uranium-235, -238; VOCs; SVOCs; PCBs; oils

46-008(f) | Container storage area Metals; uranium-235, -238; VOCs; SVOCs; oils

46-008(g) | Container storage area VOCs; SVOCs; PCBs; oils

46-009(a) | Landfill Metals; thorium-230; uranium-235, -238; plutonium-239/240; cesium-137;
asbestos; VOCs; SVOCs; PCBs

46-009(b) | Landfill Metals; thorium; uranium-235, -238; plutonium-238, 239/240; asbestos;
VOCs; SVOCs; PCBs

C-46-001 | Surface release Mercury

Source: LANL 1993, 20952, Chapter 5.

September 1999

2-48

ER19990013



Sandia Canyon and Cafada del Buey Work Plan

Table 2.4.3-2
Inorganics Detected at Concentrations
Exceeding Background UTL Values or SALs in Phase | Soil Samples at PRS 46-003(h)

Sample Depth Cd Cr Cu Pb Hg Ni Ag Zn
ID (f) (mg/kg) | (mg/kg) | (mghkg) | (mgkg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg)
AAA9508 1 62.8° 149 b 7640 902 12.2 (J)C 70.3 62.5 1130
AAA9509 0.5 <0.66 5.7 37 17.3 0.75 (J) <4.6 <17 114
AAA9510 1 <0.83 4.4 18.2 24.2 0.57 (J) <3.6 <0.55 186
SAL n/ad 38 210 2800 400 23 1500 380 23000
UTL n/a 2.7 19.3 15.5 23.3 0.1 15.2 ND® 50.8

Source: LANL 1996, 62341, p. 3.

#Bold = result above SAL.

b Italics = result above background UTL value.
€ J = estimated value.

d n/a = not applicable.

© ND = not determined.

Table 2.4.3-3
Inorganics and Organics Detected at Concentrations
Exceeding Background UTL Values in VCA Confirmatory Soil Samples at PRS 46-003(h)

Sample Depth Cu Hg Zn Methylene Chloride
ID (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
46-96-0001 0-0.5% 36b 0.21 160 0.0095
46-96-0002 0-0.5 12 0.22 70 Not detected
SAL n/a’ 2800 23 23000 11
UTL n/a 15.5 0.1 50.8 NDd

Source: LANL 1996, 62341, p. 8.

@ Below excavated surface.

b Italics = result above background UTL value.
© n/a = not applicable.

d ND = not determined.

Although Phase | data indicate that contaminant concentrations were below the established cleanup levels
before initiation of VCA activities, a cleanup was considered best management practice. Evaluation of the
confirmatory sample data indicate that no contaminants were detected above the established cleanup
levels; therefore PRS 46-003(h) subsequently is recommended for NFA (LANL 1996, 62341, p. 5).

PRS 46-004(a,)—Industrial Drain

PRS 46-004(a,) has been proposed for Phase Il investigation as described in the RFI report for PRSs at
TA-46 (LANL 1996, 54929). PRS 46-004(a,) was the outfall (informally labeled MM) from sinks and floor
drains in the southeast quadrant of TA-46-31. Historical information indicates that fissionable materials

were used in several rooms in TA-46-31. The outfall was a 6-in. (15-cm)-diameter cast iron pipe located
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midway up a steep, 20-ft (6-m)-high slope. The pipe discharged to a shallow ditch located between the
slope and the asphalt paving west of TA-46-25. The ditch is part of a storm drain network serving the
northeastern quadrant of TA-46. From the outfall, the ditch lead approximately 50 ft (15 m) to a culvert
that discharges to the steep slope of Cafiada del Buey at outfall I. All lines leading to this outfall have
been rerouted to the SWSC facility. Outfall MM is plugged and inactive (LANL 1996, 54929, p. 99).

During the Phase | investigation, 12 soil samples were collected from 9 locations below the outfall and in
the drainage that discharges into Cafiada del Buey. All samples were analyzed for radionuclides,
inorganics, SVOCs, PCBs, and pesticides; 6 of the 12 samples were analyzed for VOCs. Eight inorganic
constituents were detected above background UTL values but below SALs. Table 2.4.3-4 summarizes the
Phase | inorganic data. Trace levels of uranium and plutonium isotopes were detected above background
UTL values. Table 2.4.3-5 summarizes the Phase | radionuclide data (LANL 1996, 54929, pp. 99 through
107).

Table 2.4.3-4
Inorganic Analytes Detected at Concentrations
Exceeding Background UTL Values in Phase | Soil Samples at PRS 46-004(a,)

Sample Depth Cd Cr Cu Pb Hg Ni Ag Zn
ID (f) | (mg/kg) | (mg/kg) | (mghkg) | (mg/kg) | (mgkg) | (mg/kg) | (mglkg) | (mglkg)
AAA9067 1 <0.1 (R)a 6.6 14.6 17 (.J)b 0.42° <4.9 <1.2 91.5
AAA9068 15 <0.07 (R) 13 7.8 8.7(J) | <0.12 <8.5 <1.3 59.2
AAA9070 1 <0.07 (R) 5.5 <29 8.2(J) 0.51(J) <5.1 <1.1 31.4
AAA9070D" 1 <0.07 (R) 5.4 4.1 9.5(@) 0.36 (J) 5.2 1.2 35.4
AAA9071 2 <0.07 (R) 3 <1.5 4.3 (J) 0.51(J) <3.8 <0.78 43.5
AAA9073 1 <0.15 4.4 14.9 16.1 1.2 <3.3 <0.67 100
AAA9076 1 <0.44 2.6 134 16.3 <0.1 25 <0.67 98.9
AAA9076D 1 <0.12 3 13.7 145 <.0.11 <2.1 <0.11 102.7
AAA9077 15 <0.07 4.9 11 10.3 <0.11 <3.2 <0.12 69.1
AAA9100 0.3 <0.36 5.6 21.4 23.9 0.44 <4.3 <0.13 183
AAA9100D 0.3 0.23 12.7 20.3 19.8 0.32 125 <0.13 144
AAA9103 0.7 <0.07 <1.9 <2.8 14.8 <0.12 23.7 <0.12 31.1
AAA9323 0.5 <0.51 45 36 23.2 0.07 3.5 <2.2 164
AAA9323D 0.5 0.46 3.4 32.7 67.6 <0.04 <3.5 <2.2 122
AAA9326 0.3 2 8.9 174 28.8 0.19 <5.5 <2.3 328
AAA9329 0.5 6 41 1610 157 0.4 13 3.3 2620
SAL n/a® 38 210 2800 400 23 1500 380 23000
UTL n/a 2.7 19.3 155 23.3 0.1 15.2 ND' 50.8
Source: LANL 1996, 54929, p. 102.
4R = rejected value.
b J = estimated value.
© Italics = result above background UTL value.
d D = duplicate analysis.
€ n/a = not applicable.
f ND = not determined.
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Table 2.4.3-5

Radionuclides with Activities Greater than

Background UTL Values in Phase | Soil Samples at PRS 46-004(a,)

Sample Depth U-234 U-235 Pu-238
ID (ft) (pCilg) (pCilg) (pCilg)

AAA9067 1 0.4875 (3) 0.0293 (J) 0.0352 (3)°
AAA9068 0.5 0.3561 (J) 0.0154 (J) 0.0232 (J)
AAA9070 1 0.1604 (J) 0.0085 (J) 0.0479 (J)
AAA9071 2 0.1409 (J) 0.0104 (J) 0.0297 (J)
AAA9073 1 0.1254 0.0089 0.0313
AAA9103 0.7 0.6549 (J) 0.0489 (J) 0.0251
AAA9323 0.5 1.4 0.1313 NAC
AAA9329 0.5 1.98 0.0914 NA
SAL n/a’ 13 10 27
UTL nla 1.94 0.084 0.014

Source: LANL 1996, 54929, p. 103.

2 J = estimated value.

b Italics = result above background UTL value.
° NA = not analyzed.

d n/a = not applicable.

Information discovered subsequent to the Phase | field investigation indicates that material most likely to
be contaminated was not sampled. Construction work at outfall MM before sampling resulted in some
original soil being removed from the ditch and placed on the adjacent bank. Because concentrations of
several contaminants were found in samples that may not be representative of the highest contamination
in the original soil, PRS 46-004(a,) is recommended for Phase Il investigation; the Phase Il SAP is
presented in the RFI report for PRSs at TA-46 (LANL 1996, 54929, pp. 99 and 107).

PRS 46-004(g)—Industrial Drain

PRS 46-004(g) has been proposed for Phase Il investigation as described in the RFI report for PRSs in
TA-46 (LANL 1996, 54929). PRS 46-004(g) consists of ducts and drains from building TA-46-1. Floor and
roof drains from the central part of the building drained to manhole TA-46-15 and then discharged to the
outfall informally labeled N. The drain is a 12-in. (30-cm)-diameter vitrified clay pipe (VCP) that intersects
manhole TA-46-15 and discharges to Cafiada del Buey northeast of the building. Building TA-46-2
housed the Rover Fuel Element Research Program between the late 1950s and the early 1970s. Work
involved baking and high-temperature testing of fuel rods. Natural and depleted uranium, as well as
uranium-235, were used. In 1965, an approved disposal practice involved the release of radioactive liquid
waste containing uranium-235 to a drain in Room 8. Work at TA-46-1 involved large quantities of cesium
and lithium, and also may have involved thorium. Heat-pipe experiments have been conducted at
TA-46-1 since the 1960s. Suspected contaminants included mercury, other inorganics, VOCs, SVOCs,
uranium, and thorium. Diverse research projects are still performed in the building. In 1994, drains from
the building were reconfigured in the manhole to discharge to the SWSC facility (LANL 1996, 54929,

pp- 31, 32, and 34).
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During the Phase | investigation, 12 soil samples were collected from 10 locations below the outfall and in
the drainage that discharges into Cafiada del Buey. All samples were analyzed for radionuclides,
inorganics, and SVOCs; 9 of the samples were analyzed for cesium and lithium, 8 of the samples were
analyzed for VOCs, and 1 sample was analyzed for PCBs. Ten inorganic constituents were detected at
concentrations above background UTL values; five of these constituents were present at levels exceeding
SALs. Table 2.4.3-6 summarizes the Phase | inorganic data. Uranium-234, uranium-235, and uranium-
238 were detected at concentrations above background UTL values; uranium-234 and uranium-235 were
present at levels exceeding SALs. Table 2.4.3-7 summarizes the Phase | radionuclide data. Cesium was
detected in 8 of the 9 samples at concentrations ranging from 0.337 mg/kg to 8.59 mg/kg. Lithium was
detected in 7 of the 9 samples at concentrations ranging from 2.44 mg/kg to 22.4 mg/kg. No background
UTL values exist for cesium and lithium; however the RFI report does not consider these constituents to
be present at elevated concentrations (LANL 1996, 54929, pp. 32 through 37).

Table 2.4.3-6
Inorganic Analytes Detected at Concentrations
Exceeding Background UTL Values or SALs in Phase | Soil Samples at PRS 46-004(g)

Sample Depth As Cd Cr Cu Pb Hg Ni Se Ag Zn
ID (ft) | (mglkg) | (mg/kg) | (mglkg) | (mglkg) | (mg/kg) | (mglkg) | (mglkg) | (mg/kg) | (mglkg) | (mglkg)

AAA9163 | 0.25 |29 0.77 56 ()% |56.1° |153 0.38 (J) 10 <0.31 2.9 447
AAA9166 0.5 4.8 1.5 19.7 (J) | 218 50.6 2) 16 <0.3 15.6 62.2
AAA9175 0.5 <0.97 2 63.3(J) |681 96.8 7.7 ) 23.2 4.5 23.8 162
AAA9178 0.5 4.8 4.6 281° 1690 474 26.6 (J) 41.3 3.7 141 261
AAA9178DY | 0.5 4.9 5.3 198 1675 627 42.1 () 53.2 45R)® | <147 239
AAAQ179 |4 5.1 <0.09 |3 <6.4 9.1 <0.15 (UJ)' |<10.3 | <0.74 (R) | <1.1 59.2
AAA9181 0.5 9 1.8 110 (J) |831 328 20.9 (9) 21.3 1.1 97.1 98.4
AAA9184 0.5 59 1.6 171 (J) 787 159 279 ) 23.7 1.7 155 110
AAA9187 0.5 <1.7 <0.39 16 86.3 963 41) <6.9 <0.58 (R) | <0.27 133
AAA9190 0.5 <1.7 <0.53 24.3 134 104 1.2 ) <5.7 <0.68 (R) | <1.9 157
AAA9193 |05 7.6 <0.08 |195 <5.9 12.9 0.39 (3) <5.6 <0.69 (R) | <0.42 (R) | 38.1
AAA9485 0.5 8.2 12.7 807 8060 705 123 (J) 217 23 (R) 178 1830
SAL n/a% 7.82 38 210 2800 400 23 1500 380 380 23000
UTL n/a 7.82 2.7 19.3 15.5 23.3 0.1 15.2 1.7 NDh 50.8

Source: LANL 1996, 54929, p. 35.

2 J = estimated value.

b Italics = result above background UTL value.

d Bold = result above SAL.

d D = duplicate analysis.

*R= rejected value.

f UJ = not detected in value reported as estimated.
9 n/a = not applicable.

h ND = not determined.
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Table 2.4.3-7
Radionuclides with Activities Greater than
Background UTL Values or SALs in Phase | Soil Samples at PRS 46-004(g)

Sample Depth U-234 U-235 U-238
ID (ft) (pCilg) (pCilg) (pCilg)

AAA9163 0.25 20.1% 0.876" 1.93
AAA9166 05 36.5 1.26 1.67
AAA9175 05 71.6 2.54 1.24
AAA9176 45 2.16 0.095 1.14
AAA9178 05 161.9 3)° 7.436 2.98 (J)
AAA9178D" 05 180.5 (J) 7.836 3.358 (J)
AAA9179 4 2.58 (J) 0.1476 0.5279 (J)
AAA9181 05 471 14.1 8.62
AAA9184 05 276 8.81 3.31
AAA9187 05 2.438 (J) 0.1344 0.4749 (J)
AAA9190 05 4.971 (J) 0.1985 0.3722 (J)
AAA9193 05 603.3 (J) 31.8 13.7 (3)
SAL n/a® 13 10 67
uTL n/a 1.94 0.084 1.82

Source: LANL 1996, 54929, p. 37.

#Bold = result above SAL.

b Italics = result above background UTL value.
€ J = estimated value.

d D = duplicate analysis.

€ n/a = not applicable.

Uranium and inorganics, principally mercury, have accumulated at levels of concern in sediment
accumulation areas on the canyon bench. Phase | analytical results indicate that contamination appears
to be minimal on the mesa top at TA-46; however, years of runoff may have concentrated contaminants in
sediment accumulation areas located below the site in Cafiada del Buey. PRS 46-004(qg) is proposed for
Phase Il investigation; the SAP is presented in the RFI report for PRSs in TA-46 (LANL 1996, 54929).

PRS 46-004(q)—Industrial Drain

PRS 46-004(q) has been proposed for Phase Il investigation, as described in the RFI report for PRSs in
TA-46 (LANL 1996, 54929). PRS 46-004(q) is an outfall consisting of a 6-in. (15-cm)-diameter cast iron
pipe that discharges to Cafiada del Buey north of TA-46-58. The source of the outfall is unknown; the
outfall was treated as an industrial drain for the Phase | investigation.

During the Phase | investigation, five soil samples were collected from five locations below the outfall and
in the drainage that discharges into Cafiada del Buey. All samples were analyzed for radionuclides,
inorganics, VOCs, and SVOCs. Eight inorganic constituents were detected at concentrations above
background UTL values; mercury was present at levels exceeding SALs. Table 2.4.3-8 summarizes the
Phase | inorganic data. Uranium-234, uranium-235, and uranium-238 were detected at concentrations
above background UTL values in one sample; uranium-234 and uranium-235 concentrations also
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exceeded SALs. Table 2.4.3-9 summarizes the Phase | radionuclide data. Bis(2-ethylhexyl phthalate was
detected in three samples at concentrations ranging from 0.37 mg/kg to 1.3 mg/kg (LANL 1996, 54929,
pp. 55 through 61).

Table 2.4.3-8
Inorganic Analytes Detected at Concentrations
Exceeding Background UTL Values or SALs in Phase | Soil Samples at PRS 46-004(q)

Sample | Depth Ba Cd Cu Pb Hg Ni Ag Zn
ID (ft) | (mg/kg) | (mgkg) | (mghkg) | (mgkg) | (mgkg) = (mghkg) | (mgkg) | (mglkg)
AAA9043 0.5 409% 51 208 76 156b 292 7 272
AAA9049 1 <17 <0.26 1420 112 1 11.8 <0.11 175
AAA9052 0.5 91.6 2 51.7 374 3.2 <4.2 <0.11 3350
AAA9061 1 <29.2 <0.09 16.6 51.5 0.9 <2.8 <0.79 61.8
AAA9064 1 <31.3 <0.08 17.1 104 0.38 <3.2 <0.94 59.7
SAL n/a’ 5340 38 2800 400 23 1500 380 23000
UTL n/a 315 2.7 15.5 23.3 0.1 15.2 NDd 50.8

Source: LANL 1996, 54929, p. 58.

2 |talics = result above background UTL value.
b Bold = result above SAL.

© n/a = not applicable.

d ND = not determined.

Table 2.4.3-9
Radionuclides with Activities Greater than
Background UTL Values or SALs in Phase | Soil Samples at PRS 46-004(q)

Sample Depth U-234 U-235 U-238
ID (f) (pCilg) (pCilg) (pCilg)
AAA9043 0.5 228.3 (3)*° 42.03 (J) 16.66 (J)°
SAL n/a® 13 10 67
uTL n/a 1.94 0.084 1.82

Source: LANL 1996, 54929, p. 37.

#Bold = result above SAL.

b J = estimated value.

© Italics = result above background UTL value.

d n/a = not applicable.

Mercury and uranium were retained as COPCs for PRS 46-004(q). Contaminants at levels of concern
appear to be concentrated at the outfall. PRS 46-004(g) is proposed for Phase Il investigation; the SAP is
presented in the RFI report for PRSs in TA-46 (LANL 1996, 54929).
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PRS 46-004(s)—Outfalls

PRS 46-004(s) has been proposed for Phase Il investigation, as described in RFI report for PRSs at
TA-46 (LANL 1996, 54929). PRS 46-004(s) comprises two outfalls (one informally named outfall X and
one unnamed outfall) from floor drains in TA-46-1. Outfall X served a trench and floor drain in Room 133
of the south high bay of TA-46-1. The unnamed outfall served the utility trench in Room 131. The outfalls
are 4-in. (10-cm)-diameter cast iron pipes that discharged from the south side of TA-46-1. The floor and
roof drains in the south high bay discharged to outfall X, an area scraped to near-bedrock. Effluent flowed
a few feet to a ditch (PRS 46-007) that is part of a storm drain network discharging to Cafiada del Buey.

The unnamed outfall is buried. Both drains reportedly are plugged.

During the Phase | investigation, five soil samples were collected from five locations below outfall X and
in the drainage below outfall X. The unnamed outfall was not sampled during the Phase | investigation. All
samples were analyzed for inorganics, SVOCs, PCBs, and pesticides; four of the five samples were
analyzed for radionuclides and VOCs. Seven inorganic constituents were detected at concentrations
above background UTL values, but below SALs. Table 2.4.3-10 summarizes the Phase | inorganic data.
No radionuclides were detected at levels above background UTL values. PAHSs, several above SAL, were
detected but were not carried forward in the screening process. The presence of the PAHSs is attributed to
continuing sources such as asphalt paving and roofing tar from the large exposure areas at TA-46.

Table 2.4.3-10
Inorganic Analytes Detected at Concentrations
Exceeding Background UTL Values in Phase | Soil Samples at PRS 46-004(s)

Sample Depth Cu Pb Hg Ni Ag Zn
ID (f) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
AAA9273 0.5 44.6° 67.5 0.29 (3)° <4.5 <0.5 84.5
AAA9274 0.5 16.6 23.8 0.21 (J) <3.9 (R <2.4 34.6
AAA9275 1 22.3 61.8 0.66 <4.5 <3.2 42.2
AAA9275Dd 1 19.7 4837 0.64 4.5 0.58 39.1
AAA9278 0.5 30.2 40.9 1.1(J) <5.2 (R) <0.48 49.5

AAA9281 0.5 291 46.9 11.5 () 25.9 (J) 9.1 470

SAL n/a® 2800 400 23 1500 380 23000
UTL n/a 15.5 23.3 0.1 15.2 NDf 50.8

Source: LANL 1996, 54929, p. 64.

2 |talics = result above background UTL value.

b J = estimated

value.

Cc .
R = rejected value.

d D = duplicate analysis.

€ n/a = not applicable.

f ND = not determined.

No COPCs were retained for PRS 46-004(s) based on the results of the Phase | investigation at outfall X.
However, the Phase | investigation is incomplete, as sampling was not conducted at the location of the
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unnamed outfall. Therefore PRS 46-004(s) is proposed for Phase Il investigation; the SAP is presented in
the RFI report for PRSs at TA-46 (LANL 1996, 54929).

PRS 46-006(d)—Surface Disposal Area

PRS 46-006(d) has been proposed for Phase Il investigation, as described in the RFI report for PRSs at
TA-46 (LANL 1996, 54929). PRS 46-006(d) is an unpaved surface disposal area located along the north
side of TA-46-31. Before the Phase | investigation was conducted, the boundary of PRS 46-006(d) was
extended to include the area north of laboratory building TA-46-58. TA-46-31 is a large laboratory building
where many types of experiments have been conducted since 1944. It now houses laser and chemistry
experiments. Oils and possibly other materials were spilled (or dumped) behind TA-46-31 by personnel
stationed in the building. The 1986 CEARP survey included mention of 55-gal. (209-L) drums; old cans;
rusty chemical storage units; a thick layer of oil on the back porch; and evidence of oil spills all along the
canyon side. The 50-ft by 350-ft (15-m by 75-m) unpaved area is level 5 ft to 15 ft (1.5 m to 4.5 m) north
of TA-46-31, and then drops steeply toward the TA-46 perimeter fence. The 500-ft by 100-ft (150-m by
30-m) area north of TA-46-58 is similar. Beyond the perimeter fence, the ground drops sharply 60 ft

(18 m) into Cafiada del Buey. An engineering drawing indicates a wash down-drain from Room 111A in
TA-46-31 that discharges onto PRS 4-006(d) (LANL 1996, 54929, pp. 156 through 157).

PRS 46-006(d) was included in the 1989 DOE investigation of potentially hazardous sites at the
Laboratory as Environmental Problem 25. Six soil grab samples were collected and analyzed for VOCs,
SVOCs, inorganics, radionuclides, and pesticides. Inorganics detected above background and the
maximum concentration for each are as follows: copper (179 mg/kg), mercury (20.3 mg/kg), silver

(3.5 mg/kg), uranium (89 mg/kg), and zinc (341 mg/kg). QC reports from the analytical laboratory
indicated that data on SVOCs were imprecise due to interferences caused by very high oil concentrations
in all samples. PCBs were detected at a maximum concentration of 6.2 mg/kg (LANL 1993, 20952,

pp. 5-85 through 5-88; LANL 1996, 54929, p. 157).

During the Phase | investigation, 34 surface and subsurface soil samples were collected from 25
locations behind Buildings TA-46-31 and TA-46-58 and in relevant drainages on the steep slope north of
TA-46. Several hand-augered samples were collected from under asphalt. All samples were analyzed for
radionuclides, inorganics, and SVOCs; 26 samples were analyzed for VOCs, and 27 samples were
analyzed for PCBs and pesticides. Cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc
were detected at concentrations above background UTL values; cadmium, copper, and mercury were
present at levels exceeding SALs. Table 2.4.3-11 summarizes the Phase | inorganic data. Uranium-234,
uranium-235, and uranium-238 were detected at concentrations above background UTL values in one
sample; uranium-234 and uranium-235 concentration levels also exceeded SALs. Table 2.4.3-12
summarizes the Phase | radionuclide data. Bis(2-ethylhexyl phthalate was detected in three samples at
concentrations ranging from 0.37 mg/kg to 1.3 mg/kg (LANL 1996, 54929, pp. 55 through 61). PCBs were
detected at various sampling points within PRS 46-006(d) and points receiving runoff from the PRS.
Table 2.4.3-13 summarizes the Phase | PCB data. Low levels of two PAHs and three pesticides were
reported for this PRS. The PAHs and pesticides are believed to be derived from continuing sources such
as asphalt paving, roofing tar, and routine pesticide spraying, and therefore were not carried forward in
the screening process.

Multiple inorganics and PCBs were detected at concentrations exceeding SALs, and radionuclides were
detected above background UTL values at PRS 46-006(d). Contamination appears spotty but widespread
at the site. PRS 46-006(d) is proposed for Phase Il investigation; the SAP is presented in the RFI report
for PRSs at TA-46 (LANL 1996, 54929).

September 1999 2-56 ER19990013



Sandia Canyon and Cafada del Buey Work Plan

Table 2.4.3-11
Inorganic Analytes Detected at Concentrations
Exceeding Background UTL Values Or SALs in Phase | Soil Samples at PRS 46-006(d)

Sample Depth Cd Cr Cu Pb Hg Ni Ag Zn
ID (ft) (mg/kg) | (mg/kg) | (mghkg) | (mg/kg) | (mg/kg) | (mghkg) | (mg/kg) | (mglkg)

AAA9055 1 <0.78 2.4 <4.5 17.2 0.142 <3.3 <0.8 30.8
AAA9058 0.5 <0.77 2.2 5.8 19.6 45 <3.2 <0.79 52.2
AAA9059 1 <0.75 <1.9 <3.3 29.1 0.93 <3.2 <0.77 31.5
AAA067 1 <0.1 (R)P 6.6 14.6 17 (J)C 0.42 (J) <4.9 <1.2 91.5
AAA9068 15 <0.07(R) 13 7.8 8.7(J) | <0.12 <85 <1.3 59.2
AAA9070 1 <0.07(R) 5.5 <2.9 82(J) | 051(J) <5.1 <1.1 31.4
AAA9070D 1 <0.07(R) 5.4 4.1 95() | 0.36(J) 5.2 1.2 35.4
AAA9071 2 <0.07(R) 3 <15 43(J) | 051(J) <3.8 <0.78 435
AAA9073 1 <0.15 4.4 14.9 16.1 1.2 <3.3 <0.67 100
AAA9076 1 <0.44 2.6 13.4 16.3 <0.1 2.5 <0.67 98.9
AAA9076Dd 1 <0.12 3 13.7 14.5 <0.11 <2.1 <0.11 102.7
AAA9077 1.5 <0.07 49 11 10.3 <0.11 <3.2 <0.12 69.1
AAA9100 0.3 <0.36 5.6 21.4 23.9 0.44 <4.3 <0.13 183
AAA9100D 0.3 0.23 12.7 20.3 19.8 0.32 12.5 <0.13 144
AAA9103 0.7 <0.07 <1.9 <2.8 14.8 <0.12 23.7 <0.12 31.1
AAA9121 1.5 <0.08 7 <4.8 10.8 0.72 <5.9 <0.11 37.6
AAA9122 35 <0.07 9.3 6.2 11.9 0.44 13.6 <0.12 32.4
AAA9124 0.5 <0.09 8.3 <4.6 9.4 0.37 <7.4 <0.19 41.4
AAA9127 0.5 <0.24 34 8.3 12.3 1.6 <7.2 <0.14 33.5
AAA9130 0.5 <0.07 <1.4 <2.2 5.6 0.34 <1.9 <0.12 27.2
AAA9139 0.5 0.08 1.3 1.16 3.9 1.6 1.5 <0.11 23.7
AAA9139D 0.5 <0.12 <1.6 <0.99 4.6 3.3 9.6 NAe 245
AAA9142 0.5 <0.07 <2.1 <2.2 7.2 0.56 <2.2 <0.12 18.9
AAA9313 0.5 <0.09 7.6 <5.2 12.5 0.82 (R) <5.2 <0.32 48.7
AAA9440 0.5 0.06 2.7 1.7 7.8 0.28 2.7 0.11 31.2
AAA9465 0.5 0.35 49 152 335 0.47 (R) 4 35 317
AAA9465D 0.5 <0.38 5.3 158 403f 0.47 (R) <4.2 4.6 337
AAA9469 0.5 2.1 14.8 43.5 57.7 111 (R) <7.9 2.8 109
AAA9482 0.5 <0.23 9.9 13.2 12.3 13.3 (R) <6.7 <0.37 62.1
AAA9483 4 <0.07 6.4 <2.6 4.6 1.5(R) <5 <0.46 23.2
AAA9488 1 <0.07 5.2 11.3 11.4 4.1 (R) <4.8 <00.37 54.3
AAA9493 7 <0.91 3.3 <2.3 5.6 0.08 (R) <3.9 <2.5 19.9
AAA9495 0.5 <0.69 <1.9 5.3 13.7 72 (R) <1.7 <2.1 38.4
AAA9496 0.5 46.8 34.6 4830 169 48.7 (R) 492 97.4 1590
AAA9497 0.5 1.1 4.4 34.4 61 12.9 (R) <1.7 <2.2 201
SAL n/ag 38 210 2800 400 23 1500 380 23000
UTL n/a 315 2.7 15.5 23.3 0.1 15.2 NDh 50.8

Source: LANL 1996, 54929, p. 168.

2 |talics = result above background UTL value.
R = rejected value.

J = estimated value.

D = duplicate analysis.

NA = not analyzed.

Bold = result above SAL.

9 n/a = not applicable.

h ND = not determined.
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Table 2.4.3-12

Radionuclides with Activities Greater than

Background UTL Values in Phase | Soil Samples at PRS 46-006(d)

Sample Depth U-234 U-235 Pu-238
ID (ft) (pCilg) (pCilg) (pCilg)

AAA9067 1 0.4875 (‘J)a 0.0293 (J) 0.0352 (J) b
AAA9068 15 0.3561 (J) 0.0154 (J) 0.0232 (J)
AAA9070 1 0.1604 (J) 0.0085 (J) 0.0479 (J)
AAA9071 2 0.1409 (J) 0.0104 (J) 0.0297 (J)
AAA9073 1 0.1254 0.0089 0.0313
AAA9103 0.7 0.6549 (J) 0.0489 (J) 0.0251
AAA9127 0.5 0.6411 (J) 0.0252 (J) 0.0225 (J)
AAA9130 0.5 0.1976 (J) 0.0165 (J) 0.0244 (J)
AAA9139D° 0.5 0.181 (J) 0.0217 (J) 0.0229 (J)
AAA9139 0.5 0.213 (J) 0.0618 (J) 0.0268 (J)
AAA9142 0.5 0.2449 (J) 0.0159 (J) 0.0182 (J)
AAA9313 0.5 0.841 0.017 0.029°
AAA9440 0.5 0.2139 (J) 0.0097 (J) 0.0246 (J)
AAA9469 0.5 0.905 0.0819 0.0256
AAA9475 0.5 0.85 0.0395 0.0307
AAA9482 0.5 0.76 0.0467 0.0142
AAA9488 1 0.636 0.0236 0.0701
AAA9491 0.5 0.813 0.0602 0.0257
AAA9491D 0.5 NAC NA 0.0414
AAA9492D 5 NA NA 0.0431 (J)
AAA9495 0.5 1.08 0.0573 0.0596
AAA9496 0.5 4.6 0.175 0.0453
AAA9497 0.5 0.636 0.0236 0.023
SAL n/a® 13 10 27
UTL n/a 1.94 0.084 0.014

Source: LANL 1996, 54929, p. 164.

& J = estimated value.

b Italics = result above background UTL value.

‘b= duplicate analysis.

d NA = not analyzed.

€ n/a = not applicable.
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Table 2.4.3-13
PCBs Detected at Concentrations Exceeding Background
UTL Values or SALs in Phase | Soil Samples at PRS 46-006(d)

Sample Depth Aroclor 1260 Aroclor 1254
ID (ft) (mg/kg) (mg/kg)

AAA9073 1 1.95% NDb
AAA9323 0.7 0.37 (3) ¢ ND
AAA9326 0.3 0.056 (J) 0.15
AAA9329 0.5 0.2 (J) 0.18 (J)
AAA9469 1 ND 21.3
AAA9496 0.5 ND 22.0
AAA9497 0.5 ND 1.2
AAA9502 0.5 434 Not detected
SAL n/a® 1 1
UTL n/a 0.021 0.021

Source: LANL 1996, 54929, p. 165.

#Bold = result above SAL.

b ND = not determined.

© Italics = result above background UTL value.
d J = estimated value.

€ n/a = not applicable.

24.4 Technical Area 51

TA-51 currently is the base of operations for the Experimental Engineering Test Facility (EETF), which
supports research to develop effective isolation techniques for the burial of wastes in semiarid climates.
The EETF was built in 1980; staff support offices were constructed in 1986 (LANL 1992, 7669, p. 1-26).
The EETF currently supports research in waste-cover and stabilization alternatives, land reclamation, and
contaminant movement. It includes two sets of research caissons that are used to study the movement of
water through various cover materials and tuff (LANL 1992, 7669, p. 2-7).

PRSs located within the Cafiada del Buey Canyon watershed at TA-51 have been addressed in “RFlI
Work Plan for Operable Unit 1148” (LANL 1992, 7669). Of the five PRSs at TA-51, one was
recommended for Phase | investigation and four were recommended for NFA in the work plan. PRSs
51-002(a and b) (the research caissons), PRS C-51-001 (former drummed soil), and PRS C-51-002
(former explosives magazines) were recommended for NFA in the work plan and consequently were not
the subject of Phase | investigation. However, sediment samples collected during the investigation of
MDA J at TA-54 were obtained from locations that may contain sediment originating from areas which
drain the PRSs associated with TA-51 (LANL 1996, 54462, p. 52). Discussion of the MDA J sediment
investigation is presented in Section 2.4.5.3 of this work plan. PRS 51-001 was the subject of Phase |
investigation and is summarized below.
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PRS 51-001—Septic System

PRS 51-001 is an inactive septic system that provided service to the offices of the EETF. Structures
comprising this PRS include TA-51-3, a 1000-gal. (8300-L) septic tank, and TA-51-31, a seepage pit. The
seepage pitis 4 ft (1.2 m) in diameter and 50 ft (15 m) deep. The septic tank is connected to the seepage
pit by a 4-in. (10-cm)-diameter VCP buried in a 2.5-ft (0.75-m)-deep trench. The VCP connects to a 4-in.
(10-cm)-diameter, perforated polyvinyl chloride drop pipe that extends to within 2 ft (0.6 m) of the bottom
of the pit. The pit is backfilled with screened gravel. The system was installed in 1983 to serve the
Environmental Research Laboratory (TA-51-11) and the Environmental Science Laboratory (TA-51-12).
Transportable offices for the Laboratory’s Health Physics Policy and Programs Group (TAs-51-25, -26,
and -27) were connected to the septic system when they were placed at TA-51 in 1986 (LANL 1992,
7669, p. 2-282).

PRS 51-001 became inactive when service was transferred to the SWSC facility during the early 1990s.
The Phase | investigation was designed to confirm the absence of a release associated with the septic
system (LANL 1992, 7669, p 2-282). The Phase | field investigation for PRS 51-001 was conducted in
November and December 1995. Two surface grab samples of sludge were collected and analyzed for
VOCs. One composite sludge sample was collected and analyzed for metals, cyanide, SVOCs,
pesticides, and PCBs, and gross-alpha, -beta, and -gamma radiation. Two soil samples were collected
from the associated seepage pit and analyzed for metals, cyanide, SVOCs, VOCs, pesticides, and PCBs,
and gross -alpha, -beta, and -gamma radiation. The results of the investigation are planned to be
presented in a future RFI report.

245 Technical Area 54

TA-54 is located on Mesita del Buey, which is bounded by Cafiada del Buey on the north and lower
Pajarito Canyon on the south. TA-54 contains four MDAs (G, H, J, and L); the nondestructive testing
(NDT) program, which supports verification and certification of TRU waste to be transported to the Waste
Isolation Pilot Plant (WIPP); a former radiation exposure facility and former animal holding facility; and
supporting offices. Security fences enclose the four MDAs. PRSs associated with MDAs G, J, and L and
the NDT program are located within the Cafiada del Buey watershed. PRSs associated with MDA H are
located in the Pajarito Canyon watershed and therefore are not considered potential sources for the
purpose of the Cafiada del Buey investigation. PRSs located within the Caflada del Buey watershed at
TA-54 have been addressed in “RFI Work Plan for Operable Unit 1148” (LANL 1992, 7669). The NMED
issued an NOD for the work plan; the NOD and the Laboratory’s response are presented in “Response to
the Notice of Deficiency (NOD) regarding the Resource Conservation and Recovery Act Facility
Investigation (RFI) Work Plan for Operable Unit (OU) 1148” (LANL 1993, 15296).

2451 TA-54 West

A radiation exposure facility located in the western part of TA-54 was in operation from 1962 to the mid-
1970s. The facility was used for biomedical research on the exposure of animals to radiation. The
radiation sources were removed when research was terminated. Currently, the facility is used for research
of animal exposure to nitrogen oxides. An animal holding facility was constructed in the mid-1960s in
what is now the western part of TA-54. The facility housed animals used by the Laboratory’s biomedical
research program until the late 1980s. In 1992, the facility was being remodeled as an analytical
laboratory for environmental samples (LANL 1992, 7669, p. 2-2).
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The NDT facility was built to conduct final verification testing and certification of TRU waste that will be
transported to the WIPP facility. Certification procedures include the use of NDT techniques such as real-
time radiography, passive-active neutron assay, and ultrasonics. The operations will verify the physical
composition of the waste inside the package; verify the specific identity and quantity of radioactive
contaminants; and provide certification of waste that requires no further processing and meets WIPP
waste acceptance criteria (LANL 1992, 7669, pp. 2-2 through 2-4, and 2-7).

PRSs located within the Cafiada del Buey Canyon watershed at TA-54 have been addressed in “RFI
Work Plan for Operable Unit 1148” (LANL 1992, 7669). Of the six PRSs at TA-54 West, three were
recommended for Phase | investigation and three were recommended for NFA in the work plan. PRSs
54-007(c, d, and e) are septic systems that were proposed for Phase | investigation and are discussed
below.

PRSs 54-007(c, d, and e)—Septic Systems

PRSs 54-007(c, d, and e) are septic systems that became inactive in the early 1990s when service was
transferred to the SWSC facility.

PRS 54-007(c) formerly served office building TA-54-34 and the NDT facility (TA-54-38). Structures
comprising PRS 54-007(c) include a 2000-gal. (7600-L) septic tank and a seepage trench constructed
with 4-in. (10-cm)-diameter drain tile. The seepage trench also received sanitary and animal waste from
the former animal holding facility through the PRS 54-007(e) septic system. There is no indication that
radioactive or hazardous wastes were disposed of through the system (LANL 1992, 7669, pp. 5-282 and
5-288).

PRS 54-007(d) provided service to the former radiation exposure facility. The septic system includes a
972-gal. (3700-L) tank (TA-54-4) that is connected to a trench with 4-in. (10-cm)-diameter drain tile. The
system was installed in 1962 at the time of the construction of the radiation exposure facility. Structures at
the facility that were connected to the septic system are the former radiation exposure building (TA-54-1),
the lift building (TA-54-2), the control building (TA-54-3), and the former dog holding facility (TA-54-7).
The radiation exposure facility conducted research on the exposure of animals to gamma radiation from
cobalt-60 sources. The research was conducted from 1962 to the mid-1970s. The three cobalt-60
sources (10 Ci, 100 Ci, and 1000 Ci) were removed when the radiation exposure research was
completed. From the mid-1970s to the mid-1980s, structures at the former radiation exposure facility were
used to house animals including mice, dogs, sheep, miniature swine, and cows. These animals were
used in biomedical research on exposure to fiberglass, oil-shale dust, and oil-shale retort gases. Animal
wastes routinely were removed from the facility for disposal in a sanitary landfill. PRS 54-007(d) received
sanitary and animal waste. There is no indication that radioactive or hazardous waste was disposed of
through the septic system (LANL 1992, 7669, p. 5-288).

PRS 54-007(e) provided service to the former animal holding facility. The septic system includes a 1500-
gal. (5700-1) septic tank that is connected to a seepage trench formed by two parallel buried lines of 4-in.
(10-cm)-diameter tile. The seepage trench also is connected to the septic tank in PRS 54-007(c) that
provides service to an office building and the NDT facility. The septic system was installed in the mid-
1960s during construction of the animal holding facility (TA-54-15). Animals were last held at the facility in
1987. The septic system received sanitary and animal waste. There is no indication that radioactive or
hazardous wastes were disposed of through the system (LANL 1992, 7669, p. 5-288).

ER19990013 2-61 September 1999



Sandia Canyon and Cafada del Buey Work Plan

PRSs 54-007(c, d, and e) became inactive when service was transferred to the SWSC facility during the
early 1990s. The Phase | investigation was designed to confirm the absence of a release associated with
these septic systems (LANL 1992, 7669, p 2-282). Phase | field investigations were conducted at PRSs
54-007(c, d, and e) in November 1995. At each of the three septic systems, two surface grab samples of
sludge were collected and analyzed for VOCs. One composite sludge sample was collected and analyzed
for metals, cyanide, SVOCs, pesticides and PCBs, and gross-alpha, -beta, and -gamma radiation. Four
soil samples were collected from the associated drainage trenches and analyzed for metals, cyanide,
SVOCs, VOCs, pesticides and PCBs, and gross -alpha, -beta, and -gamma radiation. The results of the
investigation are planned to be presented in a future RFI report.

2452 MDAG

MDA G is the low-level waste (LLW) disposal area for the Laboratory and has been in use since 1957.
MDA G also is used to store low-level, mixed, TRU, and TRU-mixed waste and will continue to store such
wastes in support of the newly constructed area at TA-54 West for NDT of TRU waste. The north side of
Mesita del Buey at MDA G is incised by multiple drainages that flow into adjacent Cafiada del Buey,
which is approximately 110 ft (33 m) below the mesa at this location (LANL 1992, 7669, pp. 2-1 and 3-1).

MDA G is a 65-ac (260,000-m?) site containing several waste storage domes, a liquid-waste sump, a
septic tank leach field, a solid waste compactor, four TRU-waste storage pads, 34 disposal pits, 174
shafts, and 4 subsurface TRU-waste trenches (LANL 1997, 55873, p. 3). In earlier years the site received
a variety of waste types including some liquid hazardous and mixed wastes. Until 1971, no attempt was
made to segregate waste by pits (Rogers 1977, 5707; Rogers 1977, 5708, p. G-10). Pits vary in size but,
in general, are 200 ft by 60 ft (60 m by 18 m) and approximately 60 ft (18 m) deep. Three pits currently
receive LLW, and one is receiving asbestos wastes; the remainder of the pits have been closed and
capped with a layer of crushed tuff, and are not visible on the surface. Shafts are typically 6 ft (1.8 m) in
diameter and 60 ft (18 m) deep and receive wastes that require special packaging (for example, tritium),
special handling (for example, highly activated metals), or segregation (for example, PCB-contaminated
waste). Many shafts currently receive waste. The TRU-waste trenches are between 200 ft and 300 ft

(60 m and 90 m) long, 13 ft (4 m) wide, and 6 ft (1.8 m) deep. All these trenches have been closed and
are covered with crushed tuff. The history of disposal practices at MDA G and old photographs from
Laboratory archives are contained in “History and Environmental Setting of LASL Near-Surface Land
Disposal Facilities for Radioactive Waste (Areas A, B, C, D, E, F, G, and T)” (Rogers 1977, 5707; Rogers
1977, 5708).

MDA G contains 24 PRSs; each PRS is composed of groups of disposal pits or shafts. Because of their
proximity to each other and the common method of disposal, all PRSs were treated as a single aggregate
for the purpose of characterization (LANL 1996, 54462, p. 3). Definitions of individual PRSs by pit and
shaft numbers are provided in Sections 5.4.1.2.1.3 and 5.4.1.2.1.4 of “RFI Work Plan for Operable Unit
1148” (LANL 1992, 7669).

Documented historical releases at MDA G are limited. Three fires occurred at MDA G between 1960 and
1976. One fire that occurred on September 16, 1960, in Pit 1 burned most of the exposed waste before
the fire was discovered. Another fire was reported in Pit 3 on November 21, 1964, which resulted in
burned boxes and detectable alpha activity in the smoke. On April 14, 1976, a flame several feet high was
observed in Pit 24 for several seconds, but no contamination from the burning waste was detectable
(Rogers 1977, 5707; Rogers 1977, 5708, pp. G-102 through G-103).
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A drum ruptured while workers were attempting to recover a pump from a pit; consequently three trucks
and three dumpsters were contaminated. Because of this incident, a request for a decontamination (truck
washing) pit was made, and Pit 19 was excavated in April 1971. Pit 19 first began receiving waste under
its new definition as a decontamination pit on November 21, 1975 (Rogers 1977, 5707; Rogers 1977,
5708, p. G-40). Because of limited archival information, the extent of releases at the decontamination pit,
PRS 54-013(b), is unknown.

During a visual site inspection, stains were reported on soil at PRS 54-015(a), which is a drum storage
area where TRU-waste drums are stored before being sprayed with a corrosion inhibitor (LANL 1992,
7669, p. 5-202).

Surface contamination by plutonium-238, -239, and -240 has been reported around the disposal pits
(PRSs 54-017 and 54-018) and around the disposal shafts (PRSs 54-019 and 54-020). This surface
contamination may have resulted from fires caused by mixing incompatible wastes or from releases from
vehicles hauling wastes to the pits and shafts (LANL 1992, 7669, p. 5-202).

A report investigating the hydrologic characteristics of the vadose zone at MDAs G and L was developed
in response to a compliance order/schedule (Docket Number NMHWA 001007) issued to the Laboratory
by the NMEID under the authority of New Mexico’s Hazardous Waste Management Act. Beginning in
1985, eighteen 100-ft to approximately 135-ft (30-m to 40 m)-deep boreholes were drilled into the
Bandelier Tuff from the top of Mesita del Buey, and approximately 1700 ft (510 m) of core were obtained.
In addition, a 60-ft (18-m) borehole was drilled near a surface impoundment at MDA L. Selected core
samples were analyzed for numerous parameters, and hydrologic testing and geophysical logging were
performed in the boreholes. Selected boreholes were completed for pore-gas sampling, neutron-moisture
monitoring, and psychrometer installation. In addition to the boreholes drilled from the top of the mesa,
holes were drilled in the adjacent canyons to investigate possible alluvial aquifers. The assessment of the
hydrologic investigation suggests that vapor-phase transport is the predominant mechanism controlling
the potential subsurface movement of contaminants at MDAs G and L. Low moisture content of the
underlying rock and observed high moisture-retention values indicated that there is no interconnection or
movement of liquid water in the interval of the Bandelier Tuff examined during the assessment
(International Technology Corporation 1987, 8998, pp. 1 through 2).

The proposed RFI characterization strategy for the MDAs includes the analysis of samples from several
transport pathways, including surface water, sediment, air, and subsurface vapor. Because of the size,
number, complexity, and purpose of the MDAs, potential releases are being investigated in stages, each
of which is based on the individual transport pathways. The investigations focus on the MDAs as a whole
rather than individual disposal units, such as pits and shafts (LANL 1996, 54462, p. 3).

MDA G and the surrounding mesa and canyons are monitored by Laboratory environmental surveillance
groups for chemical releases by way of surface water runoff, sediment transport, air pathways, and soil
vapor in the subsurface (LANL 1996, 54462, p. 3). Supplemental MDA G environmental surveillance
sampling has been conducted annually since 1993 by ESH-19 personnel to provide data for existing
radioactive (and other constituent) contamination in surface soils, sediments, and surface-water runoff.
The data have been used to augment environmental surveillance sampling and to provide data for the
RFI at TA-54. Reports currently are available for the results of surveillance conducted for 1993 through
1995 (Conrad et al. 1995, 52014; Conrad et al. 1996, 55621; Childs and Conrad 1997, 57518).

A series of RFI status reports have been planned to address potential contaminants at the MDAs with

respect to the identified transport pathways. To date, the RFI report for channel sediment pathways from
MDAs G, H, J, and L, TA-54 (LANL 1996, 54462) and the RFI status report for tritium in surface soils at
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MDA G, TA-54 (LANL 1997, 55873) have been completed; the status reports for tritium in the air and
surface water pathways at MDA G are in progress. The distributions of other radionuclides, metals, and
organic compounds are planned to be reported in other upcoming status reports (LANL 1997, 55873).

The channel sediment pathway report focused on the transport of mesa-top sediments into the adjacent
canyons. Topographic maps and aerial photographs were examined and direct field observations were
made; 14 drainage channels associated with MDA G were selected for sediment and runoff sampling
(LANL 1996, 54462). The drainage divide between Cafiada del Buey and Pajarito Canyon is located on
the north side of the mesa top, causing most surface runoff from MDA G to flow south into a series of
canyon-wall embayments and into Pajarito Canyon. Smaller amounts of surface runoff flow from the east
and north sides of MDA G into channels that drain into Cafiada del Buey. Six of the fourteen drainage
channels associated with MDA G drain into Cafiada del Buey. Forty-seven sediment samples were
collected from these six channels. All 47 samples were submitted to the mobile radiological analytical
laboratory for analysis of gross-alpha, -beta, and -gamma radiation; 24 (plus duplicates) of the 47
samples were submitted to a fixed-site contract laboratory for pesticides, herbicides, PCBs, inorganics,
and radionuclides analyses. The reported mobile radiological data ranges are as follows: gross-alpha
(0.00 pCilg to 29.31 pCi/g), gross-beta (0.00 pCi/g to 36.43 pCi/g), and gross-gamma (59.93 pCi/g to
71.55 pCi/g) (LANL 1996, 54462, p. 38). No PCBs were detected in any of the samples submitted to the
contract laboratory. Methoxychlor was detected at a maximum concentration of 0.059 mg/kg (LANL 1996,
54462, p. 44). Table 2.4.5-1 presents inorganics concentrations exceeding background UTL values in the
samples submitted to the contract laboratory. Location IDs 54-5117, 54-5122, and 54-5125 are all present
in drainage G-15, which is a tributary to Cafiada del Buey located east of MDA G. Radionuclide
concentrations in the samples submitted to the contract laboratory are presented in Table 2.4.5-2. The
SAL comparisons and the multiple chemical evaluation suggested that unacceptable risk from inorganic
chemicals and radionuclides is unlikely and no COPCs were retained from the screening assessment.
Therefore, the RFI report recommended no further evaluation or remediation of the drainage channels
adjacent to MDA G (LANL 1996, 54462, p. 46).

Table 2.4.5-1
Inorganics in Sediment with Concentrations
Greater than Background UTL Values (MDA G Drainages into Cafiada del Buey)

Location | Sample Al Ba Ca Cr Cu Fe Pb Mg
ID ID (mg/kg) | (mg/kg) | (mghkg) | (mgkg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg)
54-5080 | AAB3177 | 146007 125.0 2990 9.4 6.7 12100 13.8 2250
54-5093 | AAB3159 5040 66.8 1980 17.9 <3.7 5560 10.4 1050
54-5117 | AAB3019 3570 62.4 1290 2.2 <2.4 39000 7.9 <784
54-5122 | AAB3112 7780 144.0 2460 55 5.9 8290 11.2 1880
54-5125 | AAB3113 | 12900 180.0 3520 8.3 10.1 12200 14.6 2660
UTL n/ab 11748 144 3336 8.77 9.85 14411 13.84 2313
SAL n/a 77000 5300 n/a 210 2800 n/a 400 n/a

Source: LANL 1996, 54462, p. 39.
a Bold = result above UTL values.

b n/a = not applicable.
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Table 2.4.5-2
Radionuclides in Sediment with Concentrations
Greater than Background or No Calculated Background (MDA G Drainages into Cafiada del Buey)

Location | Sample | Am-241 | Cs-137 | Co-60 | Pu-238 | Pu-239 | Po-210 | Sr-90 | Tc-99 H-3 U-235 Y-90
ID ID (pCifg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg) | (pCilg)
54-5077 | AAB3170 | 0.005 <0.034 | <0.03 0.005" | 0.004 0.7 0.020 <0.2 0.003 0.09 0.02

54-5078 | AAB3172 | 0.01 0.500 <0.08 0.009 0.020 1.46 .020 <0.2 0.012 0.04 0.02
54-5080 | AAB3177 | 0.025 0.680 <0.03 0.025 0.118 2.54 0.020 0.25 0.046 0.10 0.02

54-5082 | AAB3171 | 0.026 1.240 0.23 0.007 0.073 2.11 0.290 <0.2 0.016 0.11 0.29

54-5085 | AAB3158 | 0.008 0.270 <0.06 0.013 0.015 2.01 0.08 <0.2 0.022 0.07 0.08
54-5085 | AAB3166 | 0.007 0.360 <0.07 0.012 0.021 2.05 0.240 <0.2 0.018 0.08 0.24

54-5086 | AAB3155 | 0.007 <0.034 | <0.06 0.006 0.012 1.53 0.060 <0.2 0.027 0.08 0.06
54-5088 | AAB3156 | 0.006 <0.034 | <0.03 0.006 0.007 1.11 <0.008 | <0.2 0.013 0.05 0

54-5090 | AAB3154 | 0.008 0.340 <0.07 0.010 0.015 1.84 0.050 <0.2 0.024 0.07 0.05
54-5093 | AAB3159 | 0.123 <0.034 | <0.07 0.059 0.194 1.68 0.150 <0.2 0.067 0.13 0.15

54-5094 | AAB3161 | 0.036 <0.034 | <0.04 | 0.020 0.068 1.4 0.060 <0.2 0.041 0.07 0.06
54-5095 | AAB3157 | 0.066 0.320 <0.03 0.033 0.163 1.1 0.040 <0.2 0.053 0.06 0.04

54-5096 | AAB3164 | 0.145 0.430 <0.05 0.176 0.423 2.14 0.220 <0.2 0.045 0.08 0.22
54-5101 | AAB3178 | 0.024 <0.034 | <0.05 0.236 0.064 1.22 0.070 <0.2 0.05 0.04 0.07

54-5102 | AAB3168 | 0.027 0.250 <0.04 | 0.242 0.065 1.05 3.000 <0.2 0.017 0.06 -0.09
54-5103 | AAB3163 | 0.014 <0.034 | <0.04 | 0.182 0.045 1.44 0.110 <0.2 0.025 0.11 0.11

54-5104 | AAB3169 | 0.055 <0.034 | <0.06 1.483 0.171 2.31 <0.008 | <0.2 0.029 0.06 -0.02

54-5108 | AAB3117 | 0.011 <0.034 | <0.02 0.026 0.029 1.84 0.110 <0.2 0.022 0.10 0.11
54-5110 | AAB3127 | 0.02 0.480 <0.09 0.073 0.087 2.22 0.190 <0.2 0.023 0.08 0.19

54-5111 | AAB3116 | 0.013 0.380 <0.04 | 0.027 0.033 1.52 1.40 <0.2 0.012 0.10 0.14
54-5113 | AAB3167 | 0.024 1.120 <0.06 0.044 0.089 2.18 0.380 <0.2 0.013 0.08 0.38

54-5117 | AAB3109 | 0.109 0.670 <0.04 | 0.183 0.582 1.96 0.040 <0.2 0.067 0.03 0.04
54-5118 | AAB3111 | 0.056 0.420 <0.09 0.011 0.046 2.09 0.120 <0.2 0.043 0.07 0.12

54-5122 | AAB3112 | 0.041 <0.034 | <0.05 0.001 0.360 1.97 0.090 <0.2 0.039 0.11 0.09
54-5122 | AAB3110 | 0.04 0.570 <0.01 0.151 0.153 1.6 0.010 <0.2 0.06 0.11 0.01

54-5125 | AAB3113 | 0.105 1.300 <0.03 0.006 0.008 3.09 0.350 <0.2 0.107 0.07 0.35

UTL n/ab n/a 0.504 n/a 0.0047 | 0.0195 | n/a 0.896 n/a n/a 0.117 n/a

SAL n/a 22 5.1 1.1 27 24 63 4.4 28 260 10 4.4

Source: LANL 1996, 54462, p. 39.
a Bold = result above UTL values.

b n/a = not applicable.

Tritium activity in surface soils and sediments has been evaluated as described in the RFI status report
for tritium in surface soils at MDA G, TA-54 (LANL 1997, 55873). The data presented in the status report
were compiled from data collected by the routine Environmental Surveillance Program from 1993 to 1996,
because the surveillance data satisfy the requirements of the RFI work plan for OU 1148 (LANL 1992,
7669). The data were not collected specifically for the RFI work plan or for RCRA purposes. The RFI
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report did not propose additional surface soil sampling at MDA G for RFI purposes. After the MDA G
series status reports have been completed, a multipathway assessment is planned to be incorporated into
a final report. Recommendations regarding any additional site investigations or other RFI-related activities
are planned to be deferred to the final evaluation report. Routine environmental surveillance activities will
continue to be conducted at MDA G by the Laboratory Environmental Surveillance Program (LANL 1997,
55873, p. 46).

A performance assessment (PA) and composite analysis (CA) were conducted for MDA G in 1997. The
purpose of the PA was to determine if LLW has been (and will continue to be) disposed of at MDA G in a
manner that will not result in radiation doses to the public that exceed DOE-specified performance
objectives. In a complementary fashion, the CA was used to evaluate options for ensuring that in future,
exposures from all waste disposed of at MDA G will not impart radiation doses to the public in excess of
specified limits. Together, the PA and CA are designed to provide a comprehensive evaluation of the
potential radiological exposures to future members of the public from past, present, and future disposals
at MDA M. Doses were projected beyond 1000 years after facility closure, which is assumed to occur in
2044. The projected doses for all considered pathways were found to be well below applicable
performance objectives (Hollis et al. 1997, 57523).

2453 MDAJ

MDA J is a 2.7-ac (10,800-m?) fenced, active disposal area for disposal of administratively controlled
waste, for surface storage of nonfriable asbestos, and for land-farming (aeration) of petroleum-
contaminated soils. Examples of administratively controlled wastes are classified items such as safes with
secured locks, objects with classified shapes, scrap equipment, treated sand from barium sand treatment
operations at MDA L, and empty containers. Historically MDA J received wastes that were potentially
contaminated with trace quantities of nonreactive HE residues. Other wastes buried in early operations
include discarded equipment, asbestos, and residual amounts of hazardous waste (LANL 1992, 7669,

p. 5-1). Waste disposal began at MDA J in 1961. Subsurface disposal units at MDA J consist of six pits
and four shafts, collectively identified as PRS 54-005. Three of the pits and two of the shafts are active;
others are closed and covered with crushed tuff (LANL 1996, 54462, p. 5).

A series of RFI status reports have been planned to address potential contaminants at the MDAs with
respect to the identified transport pathways. To date, the RFI report for channel sediment pathways from
MDAs G, H, J, and L, TA-54 (LANL 1996, 54462) has been completed and an RFI status report for
investigation of contaminant migration in subsurface rock is in preparation. The distributions of potential
contaminants in other media such as air, surface water, pore gas, and subsurface water are planned to
be reported in other upcoming status reports.

The sediment investigation has been conducted at MDA J as described in the RFI report for channel
sediment pathways from MDAs G, H, J, and L, TA-54 (LANL 1996, 54462). The objective and
methodology of the investigation were the same as described for MDA G in Section 2.4.5.2. MDA J
consists of one PRS and has one significant channel carrying surface runoff into Cafiada del Buey to the
north. Sediment samples were collected from eight locations along the drainage channel; all eight
samples were submitted to the mobile radiological analytical laboratory for analysis of gross-alpha, -beta,
and -gamma radiation, and four of the eight samples were submitted to a fixed-site contract laboratory for
pesticide, herbicide, PCB, inorganic, and radionuclide analyses. The reported mobile radiological data
ranges are as follows: gross-alpha (2.23 pCi/g to 21.42 pCi/g), gross-beta (1.55 pCi/g to 29.23 pCi/g), and
gross-gamma (59.93 pCi/g to 64.42 pCi/g) (LANL 1996, 54462, p. A1-9). No PCBs or inorganics were
detected in any of the samples submitted to the contract laboratory. Methoxychlor was detected in one
sample at a concentration of 0.027 mg/kg. Radionuclide concentrations in the samples submitted to the
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contract laboratory are presented in Table 2.4.5-3. The SAL comparisons and the multiple chemical
evaluation suggested that unacceptable risk from radionuclides is unlikely and no COPCs were retained
from the screening assessment. Therefore, the RFI report recommended no further evaluation or
remediation of the drainage channel adjacent to MDA J (LANL 1996, 54462, pp. 51 through 56).

Table 2.4.5-3
Radionuclides in Sediment with Concentrations
Greater than Background or No Calculated Background (MDA J Drainage)

Location Sample Am-241 Cs-137 Po-210
ID ID (pCilg) (pCilg) (pCilg)

54-5136 AAB3151 0.003 0.740% 1.12
54-5138 AAB3147 0.005 <0.05 1.15
54-5141 AAB3130 0.007 <0.06 1.14
54-5142 AAB3162 0.007 <0.3 1.79
UTL n/a® nla 0.504 nla
SAL n/a 22 51 63

Source: LANL 1996, 54462, p. 55.
a Bold = result above UTL values.

b n/a = not applicable.

A field investigation of subsurface soils at PRS 54-005 (MDA J) has been completed. Four boreholes
were drilled to characterize subsurface contamination. Approximately 18 subsurface samples were
collected and submitted to contract laboratories for analysis of various combinations of the following
analyte suites: VOCs; SVOCs; PCBs; pesticides; metals; cyanide; gross-alpha, -beta, and -gamma
radiation; gamma-emitting radionuclides; and/or tritium. Preliminary data confirm the presence of
anthropogenic contamination in the subsurface environment at MDA J. Detailed results of the
investigation are planned to be presented in a future RFI status report.

Future investigations of contaminant transport through the air and surface water pathways are planned to
be used to determine the impact of MDA J, if any, to Cafiada del Buey.

2454 MDAL

MDA L, a 2.5-ac (10,000-m?) facility, includes 4 covered chemical waste disposal pits, 34 covered shafts,
and surface storage facilities for chemical-mixed, hazardous, and PCB wastes. The site currently is used
for hazardous waste storage and treatment but was used for subsurface disposal of liquid hazardous
wastes between the late 1950s and 1985. Early disposal activities resulted in a subsurface volatile
organic vapor plume that extends beyond the MDA boundary. The plume is monitored on a quarterly
basis in numerous monitoring wells (LANL 1996 54462, pp. 5 through 6). Few surface spills are
documented for MDA L, and transport pathways appear limited to migration of chemicals in the
subsurface. MDA L comprises a single PRS aggregate, which includes 13 PRSs, for the purpose of RFI
investigation (LANL 1996, 54462, p. 6). Surface water runoff from MDA L is directed to a single discharge
point through a flume that discharges down the mesa slope into Cafiada del Buey (LANL 1992, 7669,

p. 5-99).
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PRSs located within the Cafiada del Buey watershed have been addressed in the RFI work plan for OU
1148 (LANL 1992, 7669). A series of RFI status reports are planned to address potential contaminants at
the MDAs with respect to the identified transport pathways. To date, the RFI report for channel sediment
pathways from MDAs G, H, J, and L, TA-54 (LANL 1996, 54462) has been completed and an RFI status
report for the investigation of subsurface transport of hazardous constituents at MDA L is in preparation.
The distributions and transport of other radionuclides, metals, and organic compounds through the air and
surface water pathways are planned to be reported in other upcoming status reports (LANL 1997, 55873).

The sediment investigation has been conducted at MDA L as described in the RFI report for channel
sediment pathways from MDAs G, H, J, and L, TA-54 (LANL 1996, 54462). The objective and
methodology of the investigation were the same as described for MDA G in Section 2.4.5.2. MDA L is a
single aggregate and consists of 13 PRSs, including 4 closed disposal pits, 34 closed shafts, and several
surface storage units. Runoff is channeled into one drainage from MDA L into a tributary of Cafiada del
Buey. Sediment samples were collected from eight locations along the drainage channel; all eight
samples were submitted to the mobile radiological analytical laboratory for analysis of gross-alpha, -beta,
and -gamma radiation. Four of the eight samples were submitted to a fixed-site contract laboratory for
pesticides, herbicides, PCBs, inorganics, and radionuclides analyses. The reported mobile radiological
data ranges are as follows: gross-alpha (2.25 pCi/g to 30.44 pCi/g), gross-beta (1.38 pCi/g to 28.99
pCi/g), and gross-gamma (61.89 pCi/g to 63.58 pCi/g) (LANL 1996, 54462, p. A1-9). No PCBs were
detected in any samples submitted to the contract laboratory. Methoxychlor was detected in three
samples at a maximum concentration of 0.063 mg/kg (LANL 1996, 54462, p. 59). Lead was detected in
one of the four samples submitted to the contract laboratory at a concentration of 15.3 mg/kg, which
exceeds its background UTL value of 13.84 mg/kg. Radionuclide concentrations in the samples submitted
to the contract laboratory are presented in Table 2.4.5-1. The SAL comparisons and the multiple chemical
evaluation suggested that unacceptable risk from inorganic chemicals and radionuclides is unlikely and
no COPCs were retained from the screening assessment. Therefore, the RFI report recommended no
further evaluation or remediation of the drainage channels adjacent to MDA L (LANL 1996, 54462, pp. 59
through 61).

Table 2.4.5-4
Radionuclides in Sediment with Concentrations
Greater than Background or No Calculated Background (MDA J Drainage)

Location Sample Am-241 Pu-238 Po-210
ID ID (pCilg) (pCilg) (pCilg)
54-5143 AAB3134 0.009 0.006% 1.88
54-5145 AAB3179 0.006 0.003 1.23
54-5147 AAB3149 0.004 0.005 15
54-5148 AAB3138 0.009 0.011 1.43
UTL n/a® nla 0.0047 nla
SAL n/a 22 27 63

Source: LANL 1996, 54462, p. 59.
a Bold = result above UTL values.

b n/a = not applicable.
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A field investigation of subsurface soils and vapor measurements at MDA L has been completed.
Objectives of the investigation were to determine if chemicals present in the subsurface VOC vapor
plume were migrating from the subsurface units, and to collect data to investigate the possibility of active
extraction as a method of remediating the subsurface VOC vapor plume. Eighteen boreholes were drilled
to characterize the plume deep below MDA L and east of MDA L near the disposal units. Approximately
172 core samples were collected and submitted to contract laboratories for analysis of various
combinations of the following analyte suites: VOCs, SVOCs, PCBs, pesticides, herbicides, metals,
cyanide, total uranium, and/or tritium. The data were analyzed in a progression of comparison tests.
Chemicals with concentrations greater than background and chemicals with no background levels were
evaluated for their migration potential. Preliminary data confirm the release of low-level tritium and
significant amounts of VOCs from the pit, impoundments, and/or shaft disposal environments. Preliminary
recommendations propose continued vapor monitoring of VOC plume constituents, no further
characterization of the distribution of subsurface contaminants, and deferred remedial action until the
entire site undergoes RCRA closure. Detailed results of the investigation are planned to be presented in a
future RFI status report.

A report investigating the hydrologic characteristics of the vadose zone at MDAs G and L was developed
in response to a compliance order/schedule (Docket Number NMHWA 001007) issued to the Laboratory
by the NMEID under the authority of New Mexico's Hazardous Waste Management Act. Beginning in
1985, eighteen 100-ft to approximately 135-ft (30-m to 40-m)-deep boreholes were drilled into the
Bandelier Tuff from the top of Mesita del Buey, and approximately 1700 ft (510 m) of core were obtained.
In addition, a 60-ft (18-m) borehole was drilled near a surface impoundment at MDA L. Selected core
samples were analyzed for numerous parameters, and hydrologic testing and geophysical logging were
performed in the boreholes. Selected boreholes were completed for pore-gas sampling, neutron-moisture
monitoring, and psychrometer installation. In addition to the boreholes drilled from the top of the mesa,
holes were drilled in the adjacent canyons to investigate possible alluvial aquifers. The assessment of the
hydrologic investigation suggests that vapor-phase transport is the predominant mechanism controlling
the potential subsurface movement of contaminants at MDAs G and L. Low moisture content of the
underlying rock and observed high moisture-retention values indicated that there is no interconnection or
movement of liquid water in the interval of the Bandelier Tuff examined during the assessment
(International Technology Corporation 1987, 8998, pp. 1 through 2).

2.4.6 Technical Area 18

TA-18, known as Pajarito Site, is located at the confluence of Pajarito Canyon and Threemile Canyon.
The site was first developed in August 1943 during the Manhattan Project by Group P-5, the Radioactivity
Group, to study rates of spontaneous fission from samples of radioactive materials. In 1944 Group G-3
took over the site (hamed Pajarito Canyon Laboratory), enlarged it, and used it as a proving ground to
study implosions. Explosives testing ended in late 1945. In April 1946 the site was transferred to the
Critical Assemblies Group. Since that time TA-18's history has revolved around critical assembly work.

From 1955 to 1972, fission reactor mockup studies for the Rover Program, a nuclear rocket propulsion
program, were conducted at TA-18. Termination of the Rover Program in 1973 resulted in a major
downsizing and reorganization of TA-18 personnel. The work shifted to mockups of a plasma-core power
reactor, which used fuel elements and beryllium (components left over from the Rover Program), enriched
uranium foils, and uranium hexafluoride gas. Criticality work involving reactor safety and later, nuclear
detection technologies, continued under various other groups.

TA-18's facilities and expertise in critical assemblies have made it the center of training in criticality safety
for the DOE and other institutions. TA-18 presently continues its long history in nuclear criticality research,
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nuclear weapons safeguards and security, and treaty verification technology as the Los Alamos Critical
Experiments Facility (LACEF).

PRSs at TA-18 have been addressed in the RFI work plan for OU 1093 (LANL 1993, 15310). TA-18 is
located primarily within the Pajarito Canyon watershed; only two PRSs are located within the Canada del
Buey watershed near the west end of TA-54 on Mesita del Buey. PRSs 18-005(b and c) are magazines
that were proposed for NFA in the work plan; therefore Phase | investigation has not been required for
these sites.
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3.0 ENVIRONMENTAL SETTING
This chapter has four major functions: it
» describes the environmental setting of Sandia Canyon and Cafiada del Buey;

e summarizes existing information relevant to the characterization of the Sandia and Cafiada del
Buey Canyon systems;

» identifies additional information needed to expand the conceptual understanding of the
environmental processes that occur within the system and to assess the magnitude and
importance of potential exposure pathways within the canyon systems; and

» provides the technical basis for the conceptual model, which is described in Chapter 4 of this
work plan. Chapter 2, Chapter 3, and Chapter 4 are then used to develop the specific field
sampling plans presented in Chapter 7 of this work plan.

The regional environmental setting of the Laboratory is presented in Chapter 3 of “Core Document for
Canyons Investigations” (hereafter referred to as the “core document”) (LANL 1997, 55622) and in
Chapter 2 of the “Installation Work Plan for Environmental Restoration Program” (IWP) (LANL 1996,
55574).

Since 1966 boreholes drilled in Sandia and Cafiada del Buey have been completed for their intended
purpose, left open and uncompleted, or abandoned. These boreholes and completions are designated by
letters and numbers. The first two or three letters or numbers designate the canyon, mesa, or technical
area (TA) (for example, SC = Sandia Canyon, CDB = Cafiada del Buey, 53 = TA-53, 54 = TA-54, etc.),
and the last letter or letters designate the function, as follows.

@) Observation well; completed with screen or perforated casing in alluvium; intended for water level
measurement and water sample collection; installed by personnel from the Laboratory Water
Quality and Hydrology group (ESH-18) for environmental surveillance monitoring

MW Monitoring well; completed with screen or perforated casing in alluvium; intended for measuring
water levels and collecting water samples; most have been installed by the Laboratory
Environmental Restoration (ER) Project for groundwater monitoring

ol Observation intermediate well; completed in a deeper, intermediate perched groundwater zone or
potential intermediate groundwater zone

M Moisture access hole; borehole cased with 2-in. (5.08-cm)-diameter plastic or aluminum pipe with
a plug at the bottom to keep water out of the pipe, intended for logging in situ moisture
measurements with a neutron moisture/density probe

C/CH Core hole; not completed as a well; usually plugged and abandoned

WB Water-balance; well completed in alluvium intended primarily for water level measurement but
may be used to collect water samples

Each letter typically is followed by a number, which normally indicates the downstream sequence of well
installation. Any letters after the numbers indicate multiple installations at approximately the same
location in the canyon, usually as transects or replacement wells.
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Other well designations include the following water supply wells that are designated by the location of the
well field.

LA Los Alamos Canyon
PM Pajarito Mesa

G Guaje Canyon

@) Otowi

Test wells, typically drilled to the regional aquifer (to monitor water levels and collect samples), are
designated R- (regional aquifer), TW-, or DT- (deep test); SHB as a sole designator refers to a seismic
hazard borehole, which has not been completed as a well; EGH means exploratory geothermal hole,
which also was not completed. In addition, a special set of boreholes, originally designated TH for test
hole were drilled as water exploration test holes through the Bandelier Tuff (Purtymun 1995, 45344,

p. 211). The letter and number/letter designations for these installations also are used as locations on
various maps provided in this work plan.

Within this work plan, the term “well” refers to a completed borehole with the capability to contain water,
specifically the water supply, test, observation, and water-balance wells. Uncompleted core holes are
referred to as “boreholes,” whereas the “moisture access holes” are referred to as such. A comprehensive
compilation and description of boreholes and completions installed by the Laboratory before circa 1993
are provided by Purtymun (1995, 45344).

Environmental surveillance sediment sampling locations are designated as “Sandia at SR-4,” “Sandia at
Rio Grande,” and “Cafiada del Buey at SR-4,” which indicate a location near a major highway or river.
Other sediment sample locations designated by the ER Project are designated by the technical area
designation and a unique ER Project site identification (ID) humber, such as 54-2001 (see Figure A-1 in
Appendix A of this work plan).

The New Mexico Environment Department (NMED) Oversight Bureau describes collection sites by the
canyon name abbreviation and the distance in miles as measured from the Rio Grande. For example,
surface water has been collected at station SA-6.1, which is located in middle Sandia Canyon 0.8 mi (1.3
km) east of the TA-53 entrance; this station approximately corresponds to environmental surveillance
sample site SCS-3.

3.1 Location, Topography, and Surface Drainage
3.1.1 Sandia Canyon

Sandia Canyon has a relatively small drainage area (5.5 mi?) (14.3 km?) that heads on the western
Pajarito Plateau at TA-3 at an elevation of approximately 7450 ft (2270 m) (LANL 1997, 55622, p. 3-2).
The canyon extends east/southeast from TA-3 to the Rio Grande for a distance of approximately 10 mi
(16.1 km). The canyon contains a stream that is continuous in the upper canyon from effluent discharges
from the Laboratory sanitary wastewater sewage treatment plant and from cooling tower discharges. The
middle and lower parts of the canyon contain a stream that is mainly ephemeral from natural runoff. The
Sandia Canyon watershed has no named tributaries on Laboratory property.
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For discussion purposes, Sandia Canyon is divided into upper, middle, lower, and lower off-site sections,
as described below.

The upper canyon is that portion of the canyon that extends from the head of the canyon at TA-3 to the
western edge of TA-53, where state road NM501 (East Jemez Road) enters the canyon from the west.

The middle canyon is that portion of the canyon that extends from the west end of TA-53 (where East
Jemez road enters the canyon) to the structures at TA-72.

The lower canyon is that portion of the canyon that extends from the structures at TA-72 (the small arms
firing range) to the eastern Laboratory boundary at state road NM4.

The lower off-site canyon is the remaining portion of the canyon that extends from the Laboratory
boundary to the Rio Grande.

The Sandia Canyon watershed extends from the western part of the Pajarito Plateau at TA-3 east-
southeast for approximately 5.7 mi (9.1 km) on Laboratory property, and another 3.8 mi (6 km) on San
lldefonso Pueblo land to the confluence with the Rio Grande at an elevation of 5460 ft (1665 m). The
drainage area of Sandia Canyon on Laboratory property is 2.65 mi? (6.9 km?). The total drainage area of
Sandia Canyon above the confluence with the Rio Grande is 5.57 mi? (14.4 km?) (McLin 1992, 12014,
pp. 19 and 24). Figure A-1 shows the area of the Sandia Canyon watershed (shaded gray).

Sandia Canyon transects the north-central part of the Laboratory and encompasses portions of several
different technical areas, including TAs-3, -53, -60, -61, and -72, and former TA-20. The canyon drains
most of the north half of TA-3, the north side of Sigma Mesa, the Los Alamos County landfill, and most of
the Meson Physics site at TA-53. The Sandia Canyon watershed on the Laboratory property varies in
width from about 1700 to 2500 ft (510 to 760 m); the widest is at TA-53 and the narrowest is near the
firing range at TA-72. The widest part of the Sandia Canyon watershed is east of the Laboratory near
Bandelier National Monument where the largest tributary, informally called the north fork of Sandia
Canyon, parallels Sandia Canyon for about 1.5 mi (2.4 km) miles; here the watershed is about 6600 ft
(2000 m) wide (see Figure A-1).

The upper portion of the canyon is incised approximately 80 ft to 150 ft (24 to 46 m) into the Tshirege
Member of the Bandelier Tuff. The amount of incision is greatest in the middle canyon near TA-53, where
the canyon floor is about 200 ft (60 m) below the mesa top. The amount of incision of the canyon
decreases toward the east where the mesas are not as high; at the Laboratory boundary the canyon floor
is approximately 120 ft (36 m) lower than the surrounding mesas.

The upper and middle portion of Sandia Canyon contain a continuous streamflow that is fed by several
outfalls in the upper portion of the canyon at TA-3. Wastewater from the TA-46 sanitary waste system
consolidation (SWSC) plant is reused in cooling towers at TA-3 and discharges from National Pollutant
Discharge Elimination System (NPDES) outfalls 001 and/or 01S into upper Sandia Canyon
(Environmental Surveillance and Compliance Programs 1998, 59904, p. 28). Cooling tower outfalls at
TA-3 and TA-53 also discharge intermittently to Sandia Canyon. Flow is intermittent in the canyon from
the SWSC outfall to near TA-53, and the rest of the canyon has an ephemeral stream extending from
TA-53 downstream to the confluence with the Rio Grande. Sandia Spring discharges a small amount of
groundwater into lower Sandia Canyon but does not maintain a flow for an appreciable distance. Local
runoff and streamflow from seasonal rainstorms occasionally extend from the Laboratory boundary
downstream as far as the Rio Grande.
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3.1.2 Canada del Buey

Cafada del Buey has a relatively small drainage area that heads on the central Pajarito Plateau at TA-52
and TA-36 at an elevation of 7220 ft (2200 m). The canyon extends southeast from TA-52 and TA-63 to
the confluence with Mortandad Canyon for a distance of approximately 7.4 mi (11.8 km). Mortandad
Canyon extends another 0.5 mi (0.8 km) to the Rio Grande. Cafiada del Buey extends southeast from
TA-52 along the north sides of TA-46, TA-51, and TA-54 for a distance of 5 mi (8 km) to the eastern
Laboratory boundary at an elevation of 6400 ft (1950 m) at White Rock. East of TA-54 the canyon turns
toward the east and extends for 2.6 mi (4.2 km) through White Rock to the confluence with Mortandad
Canyon at an elevation of 5600 ft (1707 m) on San lldefonso Pueblo land.

The canyon contains a stream that is entirely ephemeral on Laboratory property. The stream channels in
the canyon are generally narrow, with few cutbanks, indicating small and infrequent runoff (Purtymun and
Kennedy 1971, 4798, p. 9). In some areas of the canyon, no defined stream channel exists and in some
areas the main channel is not well defined, braiding out in places along the canyon floor (Devaurs and
Purtymun 1985, 7415, p. 11). The White Rock sewage treatment plant (STP) discharges into lower off-
site Caflada del Buey east of White Rock at an approximate elevation of 6250 ft (1905 m). A small
amount of continuous flow in lower Cafiada del Buey extends downstream from this discharge point to a
point near the confluence with Mortandad Canyon, but flow in lower Mortandad Canyon to the Rio Grande
is ephemeral.

Cafada del Buey has one main tributary on Laboratory property that informally is called the south fork of
Canada del Buey. This tributary canyon heads at the eastern side of TA-51 and extends along the north
side of Mesita del Buey and north of MDA J and MDA L at TA-54 for a distance of 1.6 mi (2.5 km). The
south fork of Cafiada del Buey heads at an elevation of about 7000 ft (2134 m) and joins Cafiada del
Buey north of the west end of MDA G at TA-54 at an elevation of 6620 ft (2018 m).

Another small tributary is informally called the TA-46 fork of Cafiada del Buey. This small drainage area
heads at TA-46 and passes through the TA-46 SWSC plant and joins Cafada del Buey about 1500 ft
(450 m) east of the SWSC plant at an elevation of 7870 ft (2095 m).

Two other tributaries to Caflada del Buey are located north of Laboratory property on San lldefonso
Pueblo land. These two tributaries are informally referred to as the middle fork of Cafiada del Buey and
the north fork of Cafiada del Buey (Figure A-1). These tributaries are entirely on San lldefonso Pueblo
property and are not discussed further in this document.

For discussion purposes, Cafiada del Buey is divided into upper, middle, lower, and lower off-site
sections, as described below.

The upper canyon is that portion of the canyon that extends from the head of the canyon at TA-52 to the
confluence with the TA-46 fork of Cafiada del Buey.

The middle canyon is that portion of the canyon that extends from the confluence with the TA-46 fork of
Cafada del Buey to the confluence with the south fork of Cafiada del Buey.

The lower canyon is that portion of the canyon that extends from the confluence with the south fork of
Cafada del Buey to the eastern Laboratory boundary at the western edge of White Rock.

The lower off-site canyon is the remaining portion of the canyon that extends from the Laboratory
boundary to the confluence with Mortandad Canyon.
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The Cafiada del Buey watershed extends from the central Pajarito Plateau at TA-52 east-southeast for
approximately 6.1 mi (9.8 km) on Laboratory property. It also extends another 2.6 mi (4.2 km) through
White Rock and on San lldefonso Pueblo land to the confluence with Mortandad Canyon at an elevation
of 5600 ft (1707 m). The drainage area of Cafiada del Buey on Laboratory property is 2.10 mi? (5.44 km?).
The total drainage area of Cafiada del Buey above the confluence with Mortandad Canyon is 4.3 mi?
(11.1 km? (McLin 1992, 12014, pp. 19 and 24; LANL 1997, 55622, p. 3-2). Figure A-1 shows the area of
the Caflada del Buey watershed in gray shading. Approximately 50% of the drainage area of Cafiada del
Buey is on Laboratory property.

Canada del Buey transects the southeast part of the Laboratory and forms the approximate boundary of
the south side of the San lldefonso Pueblo sacred land. The canyon encompasses portions of several
different technical areas, including, from west to east, TAs-63, -52, -46, -51, and -54. The canyon drains
the south half of TAs-52 and -63 and the north side of Mesita del Buey. The Cafiada del Buey watershed
varies in width from about 2500 ft (760 m) near TA-46 to about 6300 ft (1920 m) at the eastern Laboratory
boundary west of state road NM4. The portion of the watershed on Laboratory property varies in width
from about 1000 ft (300 m) north of MDA G to about 2500 ft between MDAs J and L (see Figure A-1).

The upper portion of the canyon is incised approximately 80 ft (25 m) into Units 2 and 3 of the Tshirege

Member of the Bandelier Tuff. The middle canyon and the south fork are incised about 100 ft (30 m) into
Units 1 and 2 of the Tshirege Member. The amount of incision of the canyon decreases toward the east
where the canyon bottom is generally wider and the mesas are not as high; at the Laboratory boundary

the canyon floor is approximately 80 ft (25 m) lower than the surrounding mesas.

Cafada del Buey contains a stream that is entirely ephemeral. The discharge point from the TA-46
SWSC plant discharges into upper Sandia Canyon. Local runoff from seasonal rainstorms occasionally
extends from the Laboratory boundary downstream as far as the Rio Grande, but flow in the upper and
middle canyon is rarely continuous.

3.2 Climate

The climate of the Pajarito Plateau and the vicinity of Sandia Canyon and Cafiada del Buey are described
in the core document (LANL 1997, 55622, p. 3-1) and briefly discussed in this section. The Laboratory
has one meteorological station in Sandia Canyon located at TA-53 and another in Cafiada del Buey
located at TA-54 that provide site-specific meteorological data for the canyons; (e.g., Environmental
Surveillance and Compliance Programs 1997, 56684). The locations of the meteorological stations are
shown in Figure A-1. See Sections 3.4.5 and 3.5.5 for a discussion of site-specific meteorological
monitoring in Sandia Canyon and Cafiada del Buey.

Climate influences sediment formation and transport, and the transport of contaminants in surface and
subsurface environments. The speed, frequency, direction, and stability of winds influence the airborne
transport of contaminants; the form, frequency, intensity, and evaporation potential of precipitation
influences surface water runoff and infiltration within the canyons.

Los Alamos County has a semiarid, temperate, mountain climate, which is summarized in the core
document (LANL 1997, 55622, p. 3-1) and Chapter 2 of the IWP (LANL 1996, 55574). Detailed data
compilations and extensive statistical summaries, including projected probabilities, are provided by
Bowen (1990, 6899).

Past investigations of the hydrology of the Pajarito Plateau have mentioned evapotranspiration (ET) as a
process for removing shallow alluvial groundwater (e.g., Baltz et al. 1963, 8402, p. 82; Purtymun 1974,
5476, p. 4; Purtymun et al. 1983, 6407, p. 3). Site-specific ET data for Sandia Canyon and Cafiada del
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Buey are not available. However estimates for nearby watersheds are available for comparison. Some
studies for Mortandad Canyon indicate approximately 20% of the input to the stream channel is ultimately
lost to ET (Purtymun 1974, 5476, p. 7). A study of the Los Alamos Canyon system indicated that
approximately 75 to 85% of the total input to the watershed is lost to ET (Gray 1997, 58208, p. 68).
Annual summaries of climate are presented in the annual environmental surveillance reports.

3.3 Geology

Discussions of the regional geologic setting of the Pajarito Plateau are presented in Griggs (1964, 8795),
the IWP (LANL 1996, 55574), the hydrogeologic work plan (LANL 1996, 55430), and most recently in the
core document (LANL 1997, 55622, p. 3-6). The following discussion uses the core document as the
technical basis for the geology setting and provides detail that is specific to Sandia Canyon and Cafiada
del Buey. Unless otherwise noted, locations of wells and boreholes mentioned herein are shown in Figure
A-1. Some locations are beyond the extent of Figure A-1; these wells and boreholes can be found in
maps and figures in the core document (LANL 1997, 55622) and/or the hydrogeologic work plan (LANL
1996, 55430).

The surface distribution of bedrock geologic units in the Sandia Canyon and Cafiada del Buey areas is
shown on geologic maps prepared by Griggs (1964, 8795); Smith et al. (1970, 9752); Purtymun and
Kennedy (1971, 4798); Vaniman and Wohletz (1990, 21589); Rogers (1995, 54419); Dethier (1997,
49843); and others. The subsurface geology has been investigated by a number of deep boreholes
including those for wells PM-1 and PM-3 located in Sandia Canyon; EGH-LA-1, located on Sigma Mesa
south of Sandia Canyon; PM-4 located on Mesita del Buey south of Cafiada del Buey; and SHB-2 at TA-3
(Purtymun 1995, 45344, p. 225). Two shallow boreholes on the floor of Sandia Canyon have penetrated
alluvium and upper bedrock units and at least five shallow boreholes in Cafiada del Buey have penetrated
through the alluvium into upper bedrock units. Additionally, numerous boreholes on Mesita del Buey at
TA-54, especially around Material Disposal Area (MDA) L, have penetrated down to or into lower
stratigraphic units, including basaltic rocks of the Cerros del Rio volcanic field. A list of the wells pertinent
to Sandia Canyon and Cafiada del Buey is included in Appendix C and Appendix D of this work plan.

3.3.1 Stratigraphy

The principal bedrock units in the Sandia Canyon and Cafiada del Buey area consist of the following, in
ascending order:

* Santa Fe Group: 4 to 21 Ma (Manley 1979, 11714);

» Puye Formation: 1.7 to 4 Ma (Turbeville et al. 1989, 21587; Spell et al. 1990, 21586) and
interstratified volcanic rocks including the Tschicoma Formation on the west (2.53 to 6.7 Ma) and
basalts of the Cerros del Rio volcanic field on the east (2 to 3 Ma) (Gardner and Goff 1984,
44021; WoldeGabriel et al. 1996, 54427);

»  Otowi Member of the Bandelier Tuff: ca 1.61 Ma (Izett and Obradovich 1994, 48817);

» tephras and volcaniclastic sediments of the Cerro Toledo interval (Broxton and Reneau 1995,
49726, p. 11); and

» Tshirege Member of the Bandelier Tuff: ca 1.22 Ma (Izett and Obradovich 1994, 48817; Spell
et al. 1990, 21586).
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The bedrock stratigraphy is illustrated in Figure 3.3.1-1, and a brief description of the principal bedrock
units is given below. The stratigraphy is based on the site-wide three-dimensional stratigraphic model,
which contains detailed stratigraphic mapping for the sedimentary deposits and has been supplemented
for this work plan by additional detail on the volcanic units. Stratigraphic information for pertinent wells in
the Sandia Canyon and Cafiada del Buey area is provided in Tables C-6 and D-6 in Appendixes C and D.
Stratigraphic information from the site-wide three-dimensional model pertinent to Sandia Canyon and
Cafada del Buey is provided in Appendix E.

3.3.1.1 Santa Fe Group

In the general area of Sandia Canyon and Cafiada del Buey, the Santa Fe Group was penetrated by
water supply wells PM-1, PM-2, PM-3, PM-4, and PM-5 and by borehole EGH-LA-1. Based on borehole
lithological and geophysical logs, Purtymun (1995, 45344, p. 4) informally divided the Santa Fe Group
into three formations, which include (in ascending order) the Tesuque Formation, the Chamita Formation,
and a coarse-grained upper facies.

The Tesuque and Chamita Formations are terrestrial sedimentary deposits that filled the Espafiola basin
of the Rio Grande during subsidence in late Tertiary time. The coarse-grained upper facies of the Santa
Fe Group was deposited in a late Miocene trough 3 to 4 mi (4.8 to 6.4 km) wide and 7 to 8 mi (11 to 13
km) long that extended northeastward beneath the Pajarito Plateau (see Figure 2-4 in the hydrogeologic
work plan [LANL 1996, 55430]). This trough is filled with up to 1500 ft (approximately 450 m) of gravels,
cobbles, and boulders derived from the Jemez volcanic field and with volcanic, metamorphic, and
sedimentary rocks derived from highlands to the north and east. The trough is partly coincident with low-
gravity anomalies that Ferguson et al. (1995, 56018) interpreted as a sediment-filled graben on the
western side of the Espafiola basin of the Rio Grande rift. The eastern side of this trough crosses Cafiada
del Buey near state road NM4. The western margin of the trough is not well constrained but may be
located in the western portion of the Laboratory.

3.3.1.1.1 Tesuque Formation

In PM-3 (located in Sandia Canyon) and PM-4 (located south of Cafiada del Buey on Mesita del Buey)
the Tesuque Formation primarily consists of poorly consolidated, light pinkish brown, silty sandstone,
siltstone, and claystone (Cooper et al. 1965, 8582, p. 59). The sandstones are predominately fine- to
medium-grained, and the sand grains are subrounded to well rounded. The Tesuque Formation also
contains interbedded gravel and conglomerate beds and basalt flows in PM-2 located in Pajarito Canyon.

3.3.1.1.2 Chamita Formation

The Chamita Formation is similar in appearance to the Tesuque Formation but reportedly contains a
larger proportion of volcanic and granitic clasts in its gravel layers (Galusha and Blick 1971, 21526, p. 71)
and Paleozoic limestone cobbles in its conglomerate layers (Dethier and Manley 1985, 21506). The
Chamita Formation contains lithologically distinct quartzitic gravels (Galusha and Blick 1971, 21526,

p. 71). Upper layers of the Chamita Formation may contain cobbles of Jemez volcanic rocks, primarily
andesites and dacites. However, because of similarities of appearance, obvious time overlaps, and
interfingering relations, differentiation of the Chamita Formation from the coarse-grained upper facies of
the Santa Fe Group is often difficult, particularly in borehole investigations. The Chamita Formation was
reported to be 40 ft (12 m) thick in PM-2, 80 ft (24 m) thick in PM-5, and absent in PM-3 (Purtymun 1995,
45344, pp. 275 through 277). The coarse-grained upper facies of the Santa Fe Group may be a facies
variation of the Chamita Formation.
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Source: Baltz et al. 1963, 8402; Purtymun 1995, 45344; LANL 1996, 55430; Broxton and Reneau 1995, 49726.
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3.3.1.1.3 Coarse-Grained Upper Facies of the Santa Fe Group

The coarse-grained upper facies of the Santa Fe Group is composed of a mixture of volcanic debris from
the Sierra de los Valles and arkosic and granitic debris from the highlands to the north and east of the
Pajarito Plateau. Purtymun (1995, 45344, p. 6) called this distinctive group of coarse-grained sediments
at the top of the Santa Fe Group the “Chaquehui Formation.” The name “Chaquehui Formation” as
related to Santa Fe Group sediments is a potentially confusing designation because the type section of
the “Chaquehui Formation” in Chaquehui Canyon is much younger than the coarse-grained upper facies
of the Santa Fe Group identified in boreholes on the Pajarito Plateau. The Chaquehui Formation
constitutes quartzite clast-bearing maar deposits of the Cerros del Rio volcanic field. In PM-3 the upper
coarse-grained facies consists of medium- to coarse-grained sandstone, conglomerate, and siltstone
(Purtymun 1967, 11829, p. 9). Because of the high permeability characteristics of this facies, it is an
important aquifer for the development of high-yield, low-drawdown municipal and industrial water supply
wells on the Pajarito Plateau.

The deep boreholes in lower Sandia Canyon and in lower Pajarito Canyon encountered basaltic lava
flows that are interbedded with the sedimentary deposits of the upper Santa Fe Group. These basalts
range in thickness from 30 ft to 480 ft (9.1 m to 146 m). They generally are described as dark gray and
dense, but red vesicular zones are also present (Cooper et al. 1965, 8582, p. 60; Purtymun 1967, 11829,
p. 9; Purtymun 1995, 45344, p. 263). These basalts probably are also present in the Santa Fe Group
beneath lower Cafiada del Buey.

3.3.1.2 Puye Formation, Tschicoma Formation, and Cerros del Rio Basalts

The Puye Formation is mostly a fanglomerate deposit generally consisting of poorly sorted boulders,
cobbles, and coarse sands. At PM-3 the clasts are composed of dacite, rhyolite, and fragments of basalt
and pumice (Purtymun 1967, 11829, p. 8). At TW-8 in Mortandad Canyon, the fanglomerate consists
predominately of fine- to coarse-grained sands and interbedded clay, silt, and gravel (Baltz et al. 1963,
8402, Figure 4). The lower fanglomerate includes more than 95 ft (29 m) of light tan to light gray tuff and
tuffaceous sand.

The lower Puye Formation includes coarse sand and boulder deposits interpreted to represent an axial
facies deposit of the ancestral Rio Grande as described by Manley (1976, 57673) and Dethier (1997,
49843). The axial facies deposit was previously (informally) called the “Totavi Lentil” of Griggs (1964,
8795). At PM-3 this deposit is composed of gravel and boulders of dacite, rhyolite, and quartzite
(Purtymun 1967, 11829, p. 9). The thickness of the axial facies deposit varies from 40 ft (12 m) at PM-4 to
70 ft (21 m) at PM-2 and PM-5 (Purtymun 1995, 45344, pp. 275 through 277). The axial facies deposit
interfingers with the fanglomerates of the Puye Formation and basaltic rocks of the Cerros del Rio
volcanic field in White Rock Canyon.

At PM-2, PM-3, PM-4, and PM-5 a sequence of brown and gray basaltic lava flows split the Puye
Formation into the main lower part and a thin upper part (Purtymun 1995, 45344, pp. 275 through 277)
(see Figure A-3 in Appendix A of this work plan). Similar basalts were penetrated in the Puye Formation
by other deep boreholes in the area. These basalts are present beneath the Guaje Pumice Bed at PM-2
and PM-4, although variable thickness of fanglomerate facies may be present above the basalts. The
basalts are stratigraphically equivalent to the basaltic rocks of the Cerros del Rio volcanic field and
probably represent an extension of that volcanic field beneath the Pajarito Plateau.

Dacitic volcanic rocks, presumably representing the distal edge of a Tschicoma Formation lava flow, were
encountered beneath the Bandelier Tuff in borehole SHB-1 (located west of TA-55). The dacite flow
appears to occupy a similar stratigraphic position within the Puye Formation, as do the basalts. Similar
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dacite flows may underlie the upper and middle sections of Sandia Canyon. However, several deep
boreholes drilled to 750 ft (225 m) at TA-46 did not encounter either the dacite or the basalt flows in the
upper Puye Formation (Purtymun 1995, 45344, p. 209) (see Figure A-1). This may indicate that the
volcanic flows in the Puye Formation do not extend laterally beneath the entire Pajarito Plateau.

The top of the regional zone of saturation beneath the Pajarito Plateau is usually encountered within the
fanglomerate facies of the Puye Formation and the associated interbedded basalts. The regional zone of
saturation initially was encountered beneath Sandia Canyon at a depth of 722 ft (220 m) in PM-1, 740 ft
(225 m) in PM-3, and recently at a depth of 805 ft (245 m) in characterization well R-12. Beneath Cafiada
del Buey the regional zone of saturation initially was encountered at a depth of 1060 ft (323 m) in PM-4 at
an elevation of 5960 ft (1787 m). A possible intermediate perched zone was encountered at a depth of
450 ft (140 m) in basalts within the Puye Formation during the drilling of PM-1. A perched intermediate
zone of saturation was encountered from a depth of 443 ft to 519 ft in the lower part of the basaltic rocks
of the Cerros del Rio volcanic field and in the underlying old alluvium in R-12 (Purtymun 1995, 45344;
LANL 1998, 59665). Additional information about the regional zone of saturation is presented in Sections
3.4.4.6 and 3.5.4.6.

3.3.1.3 Otowi Member of the Bandelier Tuff

The Otowi Member is a nonwelded, poorly consolidated ignimbrite sheet composed of stacked ash-flow
units. These units are composed of pumice lapilli supported by a matrix of ash and crystal fragments. The
Otowi Member varies in reported thickness from 184 ft (56 m) in SHB-1 to 465 ft (142 m) in EGH-LA-1.
The deposits of the Otowi Member beneath upper Sandia and middle Mortandad Canyon (near TW-8 and
EGH-LA-1) are among the thickest on the Pajarito Plateau from deposition in a pre-Bandelier Tuff
paleovalley (see Figure 5 in Broxton and Reneau 1996 [55429, p. 330]). The paleovalley containing the
thick Otowi Member sediments continues southward across middle Cafiada del Buey and Pajarito
Canyon.

The Otowi Member outcrops in lower-offsite Sandia Canyon east of state road NM4 and is known to exist
in the subsurface beneath the canyons from drill-hole data. The Otowi Member is 320 ft (98 m) thick at
PM-4, 140 ft (43 m) thick at PM-3, and 120 ft (37 m) thick at PM-1. The Otowi Member thins eastward
against a north-trending basaltic highland that crosses Sandia Canyon and Cafiada del Buey near state
road NM4. The Otowi Member is absent in the lower off-site Sandia Canyon and Cafiada del Buey where
it either was not deposited or was removed by erosion before the Tshirege Member was deposited. See
Appendix C, Appendix D, and Figures A-2 and A-3 for stratigraphic information from test holes and wells.

The basal part of the Otowi Member includes the Guaje Pumice Bed, which is a sequence of well-
stratified pumice-fall and ash-fall deposits. The Guaje Pumice Bed typically is 30 ft to 35 ft (9.1 m to

10.7 m) thick beneath the Pajarito Plateau (27 ft [8 m] at PM-2). Beneath lower Sandia Canyon the Guaje
Pumice Bed thickens from west to east and is 20 ft (6 m) thick in PM-3 and 45 ft (13.7 m) thick in PM-1
(Purtymun 1995, 45344, pp. 275 through 276). No boreholes have penetrated the Guaje Pumice Bed in
Cafada del Buey; however the Guaje Pumice Bed beneath lower Pajarito Canyon thins from west to east
and is 27 ft (8.2 m) thick in PM-2, 20 ft (6 m) thick in PCTH-6, and 11 ft (3.3 m) thick in PCTH-5
(Purtymun 1995, 45344, pp. 223 and 275).

3.3.1.4 Tephras and Volcaniclastic Sediments of the Cerro Toledo Interval

Tephras and volcaniclastic sediments of the Cerro Toledo interval is an informal name given to a complex
sequence of epiclastic sediments and tephras of mixed provenance (Broxton and Reneau 1995, 49726,
p. 11). This unit includes well-stratified tuffaceous sandstones and siltstones, primary ash-fall and
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pumice-fall deposits, and dacite-rich gravel and boulder deposits. The Cerro Toledo deposits, which vary
in thickness from 0 to more than 100 ft (30 m), likely were deposited episodically with unevenly distributed
local deposits. Some sediments were deposited in drainage channels developed on top of the Otowi
Member before deposition of the Tshirege Member. Other blanket-type fallout deposits were deposited
across the plateau, including on paleotopographic drainage divides. Erosion and possible redeposition of
the Cerro Toledo interval sediments and possibly the underlying Otowi Member occurred in places before
deposition of the Tshirege Qbt 1 unit, which may have contributed to locally variable thickness. The Cerro
Toledo interval is approximately 140 ft (43 m) thick in SHB-1 (Gardner et al. 1993, 12582, p. 9) and
approximately 80 ft (24 m) thick in borehole 35-2028 located in Ten-Site Canyon (LANL 1996, 54422,

p. 2-3).

The Cerro Toledo interval crops out along the steep south-facing walls of lower Sandia Canyon near
PM-1 where dacite-rich gravels occur between the Tshirege and Otowi Members (Reneau and McDonald
1996, 55538, p. 38). These and other similar deposits indicate the presence of a pre-Tshirege
paleodrainage that likely trends northwest to southeast, oblique to Sandia Canyon (Broxton and Reneau
1996, 55429, p. 329). One small outcrop of Cerro Toledo deposits is present in lower Cafiada del Buey
north of the east end of MDA G. Cerro Toledo interval deposits were not previously identified in any
boreholes or wells drilled in Cafiada del Buey. However, numerous boreholes drilled at TA-54 on Mesita
del Buey encountered Cerro Toledo interval sediments, providing adequate documentation of its probable
presence in Cafiada del Buey. During preparation of this work plan, some borehole logs were
reinterpreted to identify probable Cerro Toledo deposits beneath Sandia Canyon and Cafiada del Buey,
which was based partly on results of drilling at TA-54 and the expected thickness of the Tshirege Qbt 1g
unit and the Tsankawi Pumice Bed in lower Cafiada del Buey.

3.3.1.5 Tshirege Member of the Bandelier Tuff

The Tshirege Member is a multiple-flow ignimbrite sheet that underlies the alluvium on the floor of upper
and middle Sandia Canyon and Cafiada del Buey and forms the prominent cliffs and mesas adjacent to
the canyon. The Tshirege Member includes a number of subunits that can be recognized based on
differences in physical and weathering properties. This work plan follows the nomenclature of Broxton
and Reneau (1995, 49726, p. 8), which was adopted for use as a standard by the ER Project. Both
Purtymun and Kennedy (1971, 4798) and Rogers (1995, 54419) applied different systems of stratigraphic
nomenclature to subunits of the Tshirege Member. The correlation among these different systems of
nomenclature is shown in Figure 3-8 of the core document (LANL 1997, 55622, p. 3-19).

Within the Sandia Canyon and Cafiada del Buey watershed, the following subunits of the Tshirege
Member are present.

* The Tsankawi Pumice Bed (Qbtt) is the basal pumice fallout deposit of the Tshirege Member.
This pumice bed typically is 1 ft to 3 ft (0.30 m to 0.91 m) thick in this part of the Laboratory. It is
composed of angular to subangular clast-supported pumice lapilli up to 2.4 in. (6 cm) in diameter.
The Tsankawi Pumice Bed is exposed on the south-facing canyon wall of lower Sandia Canyon
near PM-1 and on the south-facing canyon wall of lower Cafiada del Buey east of MDA G.

* Qbt 1g is the lowermost unit in the thick ignimbrite sheet that makes up most of the Tshirege
Member. Qbt 1g is a porous, nonwelded, poorly sorted, vitric ignimbrite. It is poorly indurated but
nonetheless forms steep cliffs because a resistant bench near the top of the unit forms a
protective cap over the softer underlying tuff. Qbt 1g underlies the canyon floor in lower Cafiada
del Buey east of the confluence with the south fork of Cafiada del Buey and underlies much of

ER19990013 3-11 September 1999



Sandia Canyon and Cafada del Buey Work Plan

middle and lower Sandia Canyon. Qbt 1g outcrops as lower parts of cliff walls in middle and lower
sections of Sandia Canyon and in lower Cafiada del Buey.

* Qbt 1vis a series of cliff- and slope-forming outcrops composed of porous, nonwelded, devitrified
ignimbrite. (All units above Qbt 1g are vapor-phase-altered and devitrified.) The base of the unit is
a thin, horizontal zone of preferential weathering that marks the abrupt transition from vitric tuffs
below to devitrified tuffs above; this feature forms a mappable marker horizon on canyon walls in
portions of middle and lower Sandia Canyon. The lower part of Qbt 1v is a resistant orange brown
colonnade tuff (Qbt 1v-c) that forms a distinctive low cliff characterized by columnar jointing. The
colonnade tuff is overlain by a distinctive white band of slope-forming tuffs. Qbt 1v is exposed in
canyon walls in middle and lower Sandia Canyon and is present beneath the canyon floor west of
TA-53. Qbt 1v also is exposed in the canyon walls in lower Cafiada del Buey and subcrops
beneath the canyon floor in the middle canyon.

* Qbt 2 forms a distinctive, medium-brown, vertical cliff-forming unit that stands out in marked
contrast to the slope-forming, lighter-colored tuffs above and below. This unit is devitrified,
relatively highly welded, and forms the steep, narrow canyon walls of middle and upper Sandia
Canyon and underlies the canyon floor at the head of Sandia Canyon. Qbt 2 forms a resistant
caprock on mesa tops surrounding lower Sandia Canyon and is the caprock at Mesita del Buey
and mesas surrounding Cafiada del Buey.

* Qbt 3 is a nonwelded to partially welded, devitrified ignimbrite. The basal part of Qbt 3 consists of
a soft, nonwelded tuff that forms a broad gently sloping bench on top of Qbt 2 in canyon wall
exposures and on the broad canyon floor in upper Sandia Canyon. The upper part of Qbt 3 is a
partially welded tuff that forms the caprock of mesas adjacent to upper and middle Sandia
Canyon. This unit is more densely welded to the west and locally contains apparent horizontal
bedding and/or fracturing.

* Qbt4is a partially to densely welded ignimbrite characterized by small, sparse pumices and
numerous intercalated surge deposits. This unit is exposed on mesa tops west of TA-53 and
TA-60 in the upper Sandia Canyon area. Some of the most densely welded areas occur on the
western margin of the Laboratory.

3.3.1.6 Alluvium

Alluvium of Pleistocene and Holocene age rests unconformably on the Bandelier Tuff in Cafiada del Buey
and Sandia Canyon west of state road NM4. The alluvium overlies the Cerro Toledo interval in the lower
Sandia Canyon near observation well SCO-2 and in lower Cafiada del Buey east of TA-54. East of state
road NM4 and through White Rock the stream channel in the canyons often is located directly on basalts
of the Cerros del Rio volcanic field, with relatively minor alluvium being present (see Figure A-2). The
alluvium in the canyons is derived from weathering of the Bandelier Tuff, which forms the steep walls on
the sides of the canyons. The alluvium also contains sediment derived from eolian sources and fallout
pumice deposits. In the upper parts of the canyons, the alluvium is thin and consists of gravels, sand, silt,
and clay (Devaurs and Purtymun 1985, 7415, p. 11). The sand consists mainly of fine- to coarse-grained
crystals of quartz and sanidine. The gravel fraction of the alluvium is composed mostly of low-density tuff
clasts that are soft and relatively easily pulverized, and dark, resistant, angular-to-subangular volcanic
clasts that are present in the tuff as lithic fragments, and which remain in the alluvium after tuff weathering
(Reneau and McDonald 1996, 55538, p. 46).

The alluvium is relatively thin in the upper and middle parts of the canyons but generally widens and
thickens downstream. In lower Sandia Canyon the Cerro Toledo interval outcrops on the north side of the
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canyon near wells R-12 and PM-1. Large boulders of Tschicoma Formation dacite are present within the
Cerro Toledo interval at this location. The alluvium downstream from these outcrops may contain some
reworked boulders and sediment from this unit.

Adequate borehole information for the alluvium in middle Sandia Canyon is not available to construct an
isopach map. In lower Sandia Canyon the thickest part of the alluvium may be in middle Sandia Canyon
or in lower Sandia Canyon near PM-3 and SCO-1. The alluvium is approximately 18 ft (5.5 m) thick at
SCO-1 and SCO-2. The alluvium in Sandia Canyon thins eastward until the stream channel rests directly
on basalt bedrock east of state road NM4. The location of the base of the alluvium may be difficult to
determine in the lower canyon near R-12 and PM-1 where the Cerro Toledo interval subcrops beneath
the alluvium.

In Cafiada del Buey the thickest part of the alluvium may be in the middle canyon near CDBO-5 and
CDBO-6, although no data exist on the thickness of the alluvium in Cafiada del Buey east of CDBO-4.
The alluvium at CDBO-5 is 17 ft (5 m) thick and at CDBO-6 may be 19 ft (5.8 m) thick. The alluvium north
of MDA G is approximately 10 ft (3 m) thick and is 9 ft thick at CDBO-9 and CDBO-4. In the middle
canyon the alluvium is 7 ft (2.1 m) thick at CDBO-8, and 19 ft (5.8 m) at CDBO-7. The alluvium in the
lower part of the south fork of Caflada del Buey at monitoring well CDBO-3 is approximately 8 ft to 10 ft
(2.4 m to 3 m). The alluvium is widest in the middle canyon near CDBO-8 and in the lower canyon east of
TA-54. Eastward from TA-54 the alluvium thins until the stream channel rests directly on basalt bedrock
near state road NM4. The location of the base of the alluvium may be difficult to determine in the lower
canyon where the Cerro Toledo interval subcrops beneath the alluvium.

Figure A-2 shows the longitudinal cross section along the axis of the Sandia Canyon drainage channel.
The figure contains information from boreholes in Sandia Canyon and information from deep boreholes
that are present in and near the canyon, which are projected into the line of cross section. The cross
section shows the approximate maximum thickness of the alluvium present at the center of the canyon.
Figure A-2 also shows four lateral cross sections across Sandia Canyon at the following locations:

* near the head of the canyon at the wetland and SCS-1,

» below the confluence with the south fork of Sandia Canyon near SCS-2,
* inthe canyon at SCO-1 and PM-3, and

* inthe canyon at SCO-2 and PM-1 near the Laboratory boundary.

The approximate thickness and distribution of the alluvium in the canyon is shown on each lateral cross

section. The bedrock stratigraphy from the site-wide geologic model also is shown on the lateral cross
sections.

Figure A-3 shows the longitudinal cross section along the axis of the Cafiada del Buey drainage channel
and the main tributary channel, the south fork of Cafiada del Buey. The figure contains information from
boreholes in Cafiada del Buey and information from deep boreholes that are present adjacent to the
canyon. These boreholes are projected into the line of cross section. The cross section shows the
approximate maximum thickness of the alluvium present at the center of the canyon. Figure A-3 also
shows six lateral cross sections across Cafiada del Buey at the following locations:

* in the upper canyon at CDBO-5,

* in the middle canyon at CDBO-6 and PM-4,
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e in the middle canyon at CDBO-1, CDBO-2, CDBO-8 and CDBM-1,
* near MDA L at CDBO-3,

» atthe west end of MDA G at CDBO-9 and CDBM-2,

» below the confluence of the south fork of Cafiada del Buey, and

» atthe east end of MDA G at CDBO-4.

The approximate thickness and distribution of the alluvium in the canyon is shown on each lateral cross
section.

The lateral cross sections shown on Figures A-2 and A-3 generally are located where alluvial monitoring
wells have been drilled, and the construction information from these monitoring wells is shown on the
cross sections. The lateral cross sections are shown at the same reference elevation to illustrate the
change in shape, elevation, and dimensions of the alluvium and approximate prealluvium incision
throughout each canyon. The vertical scale exaggeration shown is 10 times the horizontal scale so that
changes in the channel gradient are obvious on the cross sections. Additional subsurface and canyon-
wall stratigraphic information (see Appendix E) is shown on the cross sections. Additional detail was
added for the volcanic deposits by reference to the original drilling lithological logs that are summarized in
Tables C-6 and D-6 in Appendices C and D.

The tuff underlying the alluvium is variably weathered, and it is often difficult to distinguish the fine-
grained alluvium above the tuff from the tuff that has weathered in place. The weathered tuff ranges from
a few feet thick up to approximately 20 ft (6.1 m). In the lower canyons, the Cerro Toledo interval
subcrops beneath the alluvium in the area west of state road NM 4. Distinguishing tuffs and sediments of
the Cerro Toledo interval from alluvium in borehole cuttings may be difficult; therefore, identification of this
unit in the subsurface in Sandia Canyon has not been previously documented. The Cerro Toledo interval
has been documented in boreholes drilled on Mesita del Buey at TA-54.

3.3.2 Geomorphology
3.3.2.1 Geomorphology of Sandia Canyon

Sandia Canyon has several geomorphically distinct sections between its headwaters in TA-3 and its
mouth at the Rio Grande. These sections vary in their potential for sediment deposition and subsequent
remobilization. The major longitudinal variations in morphology largely are controlled by the bedrock

geology.

The upper canyon is relatively steep and narrow where the stream incises through Tshirege units Qbt 1v
through Qbt 4. In this section, local variations in stream gradient and resultant variations in the potential
for sediment storage occur relative to stratigraphic variations in the tuff. Relatively flat sections of the
canyon floor occur upstream of resistant units in the tuff, particularly west of where the channel begins
incising through unit Qbt 2, which provides opportunities for sediment storage. This area is approximately
coincident with the occurrence of the wetland areas in upper Sandia Canyon. In some areas, the narrow
canyon floor is partially filled with boulders derived from adjacent Qbt 2 and Qbt 3 cliffs, which creates
steep reaches with relatively little potential for sediment storage.

A wetland in upper Sandia Canyon is downstream from NPDES outfalls at TA-3. The National Wetlands
Inventory conducted by the US Department of the Interior Fish and Wildlife Service (FWS) shows three
types of wetlands or water systems in Sandia Canyon. The primary wetland area is located adjacent to
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TA-3 and is described as a “persistent, artificially flooded, palustrine wetland” (Bennett and Biggs 1996,
57541, p. 5). This wetland area is primarily a cattail-dominated marsh with a ponderosa pine overstory
(Bennett and Biggs 1996, 57541, p. 5). The approximate length of the wetland from west to east is 2275 ft
(840 m) (LANL 1998, 62340, p. 6).

Downstream from the primary wetland area in upper Sandia Canyon the stream designation changes to
“temporarily flooded, palustrine wetland” (Bennett and Biggs 1996, 57541, p. 5). This area is much drier
than the primary wetland area and is more riparian than marsh in nature. In the middle canyon south of
TA-53 the stream designation changes to “intermittent, temporarily flooded, riverine streambed” (Bennett
and Biggs 1996, 57541, p. 5).

Immediately upstream of the wetland area in upper Sandia Canyon is a rubble landfill that has been
placed across the canyon to form the base for a proposed road. West of the rubble pile two small tributary
channels at the head of the canyon drain TA-3.

The canyon floor begins widening and the channel gradient decreases where the channel reaches the
nonwelded tuff of Tshirege unit Qbt 1g about 2.5 mi (4 km) east of Diamond Drive and 7.5 mi (12 km)
west of the Rio Grande, which provides greater opportunity for sediment deposition and long-term
sediment storage (Figure A-1). The channel gradient slowly decreases from about 0.028 m/m (2.8%, 1.6
degrees) near the south fork of Sandia Canyon to a minimum of about 0.020 m/m (2.0%, 1.17 degrees)
near state road NM4. The alluvium is dominated by sand and begins to thicken downstream of the
confluence with the south fork to approximately well SCO-1, where it is approximately 20 ft (6 m) thick.
The combination of decreasing channel gradient, widening canyon floor, and a thick section of
permeable, sandy alluvium all contribute to surface water infiltration and sediment deposition; this occurs
primarily in middle Sandia Canyon south of TA-53 and upstream from well SCO-1. Downstream of state
road NM4 the channel continues to be incised into the relatively nonwelded Otowi Member for a distance
of approximately 1.8 mi (2.9 km). The alluvium pinches out where basalt is first exposed in the canyon
floor at an elevation of 6250 ft (1905 m) approximately 1.6 mi (2.5 km) west of the Rio Grande.

At the western boundary of TA-72 in middle Sandia Canyon the alluvium has experienced incision of up
to about 13 ft (4 m) since about 1935. The relatively recent incision may have been due to an increase in
runoff from developed areas at the Laboratory in the upper part of the watershed or from straightening the
channel and restricting the channel to the south side of the canyon when the modern road was built
(Reneau and McDonald 1996, 55538, p. 39). In this area the canyon has had a similar depth for at least
the last 80,000 to 1000,000 years, indicated by late Pleistocene soils, colluvium, and pumice beds
exposed in stream banks. These deposits also indicate that canyon bottom sediments can have very long
residence times (>10,000 years) in some areas. The sediment beneath the main canyon bottom in middle
Sandia Canyon is late Holocene in age, with the upper 13 ft (4 m) deposited in the last 2500 years
(Reneau and McDonald 1996, 55538, pp. 40-47).

The base level for most of Sandia Canyon is a prominent nick point that is developed on the top of a late
Pliocene basalt flow that underlies the middle and lower canyon and outcrops in the walls of White Rock
Canyon along the Rio Grande (see Figure A-2). The streamflow in Sandia Canyon has not been sufficient
to effectively erode into the basalt and reduce the level of the streambed in that area. In the middle part of
Sandia Canyon the exposures of alluvium along the stream channel indicate a period of net streambed
incision during the past 50 to 60 thousand years (Reneau and McDonald 1996, 55538, p. 41).

In lower off-site Sandia Canyon, downstream of state road NM4, the channel steepens and drops through
a narrow slot cut into basalt and into underlying Tertiary sediments. This part of the channel is much more
rocky than the upstream part, and cobble- to boulder-size basalt clasts are common. The channel
gradient progressively decreases between the basalt and the Rio Grande, although the gradient remains
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relatively high (>0.03 m/m) to the river. Near the Rio Grande, the canyon is a rocky alluvial fan that
borders the Rio Grande floodplain.

3.3.2.2 Geomorphology of Cafiada del Buey

Canada del Buey has several geomorphically distinct sections between the headwaters on the central
portion of the Pajarito Plateau and the confluence with Mortandad Canyon. These sections vary in their
potential for sediment deposition and subsequent remobilization. The major longitudinal variations in
morphology are largely controlled by the bedrock geology.

The upper canyon is relatively steep and narrow where the stream incises through Tshirege units Qbt 1v
through Qbt 4. In this section, local variations in stream gradient and resultant variations in the potential
for sediment storage occur relative to stratigraphic variations in the tuff. Relatively flat sections of the
canyon floor occur upstream of resistant units in the tuff, particularly west of where the channel begins
incising through unit Qbt 2, which provides opportunities for sediment storage. This area is located north
of TA-46 where the channel gradient is relatively gentle. In some areas, the narrow canyon floor is
partially filled with boulders derived from adjacent Qbt 2 and Qbt 3 cliffs, which creates steep reaches
with relatively little potential for sediment storage.

The canyon floor begins widening and the channel gradient decreases where the channel reaches the
nonwelded tuff of Tshirege unit Qbt 1v in the middle canyon, which provides greater opportunity for
sediment deposition and long-term sediment storage (Figure A-1). The channel gradient slowly decreases
from about 0.033 m/m (3.3%, 1.9 degrees) near TA-46 (through unit Qbt 2) to a minimum of about 0.026
m/m (2.6%, 1.5 degrees) near state road NM4. The alluvium is dominated by sand and begins to thicken
downstream of the confluence with the TA-46 fork to approximately well CDBO-8, where it is
approximately 20 ft (6 m) thick. The combination of decreasing channel gradient, widening canyon floor,
and a thick section of permeable, sandy alluvium all contribute to runoff infiltration and sediment
deposition; this occurs primarily in middle Cafiada del Buey near TA-51 and upstream from well CDBO-8.
The alluvium pinches out where basalt is first exposed in the canyon floor at an elevation of about 6500 ft
(1980 m) approximately 0.6 mi (0.9 km) west of the Laboratory boundary at state road NM4. Through the
town of White Rock the stream channel rests on basalt or in places on a thin veneer of weathered tuff of
the Bandelier Tuff.

In lower off-site Caflada del Buey, downstream from state road NM4 through White Rock, the stream
channel gradient flattens slightly (average gradient 0.017 m/m [1.7%]) as the channel flows over relatively
resistant basalt and where relatively little sediment is stored. On the north side of White Rock, at the west
edge of White Rock Canyon, the channel drops over basalt cliffs and onto Tertiary sediments of the Puye
Formation. In White Rock Canyon the channel traverses a bouldery alluvial fan deposited at the base of
the basalt cliff before draining into Mortandad Canyon about 2500 ft (760 m) upstream of the Rio Grande.

3.3.3  Geological Structure

See Appendix E for a compilation of the site-wide geologic model of the geologic units in the Sandia
Canyon and Cafada del Buey areas. Generalized stratigraphic information for sites in and near Sandia
Canyon is shown on accompanying cross section Figure A-2 and for Cafiada del Buey is shown on cross
section Figure A-3). Stratigraphic information from boreholes in the Sandia Canyon and Cafiada del Buey
areas are summarized in Tables C-6 and D-6 (see Appendices C and D).

Subunits of the Tshirege Member dip gently southeastward in the Sandia Canyon and Cafiada del Buey
area. The southeastward dip of these tuffs probably is the primary initial dip, mainly resulting from the
burial of a southeast-dipping paleotopographic surface and thinning of subunits away from the volcanic
source to the west.
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The paleotopography of the pre-Tshirege surface may strongly influence the direction of possible
groundwater flow in the Cerro Toledo interval beneath Sandia Canyon and Cafiada del Buey. Available
data from test wells and borehole drilling on the Pajarito Plateau, especially in the Pajarito Mesa
municipal supply well field and at TA-54, help define this paleotopographic surface; however, few data
points exist in the middle Sandia Canyon area and in Cafiada del Buey. The existing data indicate that a
Cerro Toledo-age drainage system likely heads on the flanks of the Sierra de los Valles in the area of the
headwaters of Los Alamos Canyon. The channel system appears to trend to the southeast and crosses
obliquely beneath upper Sandia Canyon and upper Cafada del Buey and continues southeastward to
south of the White Rock basalt high (Broxton and Reneau 1996, 55429, p. 331). Dacite boulders in the
Cerro Toledo interval are exposed in lower Water Canyon east of state road NM4, which indicates the
presence of a large channel system within the Cerro Toledo interval. Similar volcanic boulders in the
Cerro Toledo interval have also been encountered in boreholes SHB-1 and 35-2028 (in Ten-Site Canyon)
and outcrop in lower Sandia Canyon near PM-1. The dacite boulders in lower Sandia Canyon may
represent a separate channel system within the Cerro Toledo interval that may head in the upper reaches
of the modern Rendija Canyon watershed (Broxton and Reneau 1996, 55429 p. 331).

Paleotopography of the pre-Otowi surface may also influence the flow direction of potential perched
groundwater in the Sandia Canyon and Cafiada del Buey areas. A significant zone of intermediate
perched zone groundwater occurs in the Guaje Pumice Bed approximately 300 ft (91 m) beneath Los
Alamos Canyon. This intermediate perched zone groundwater contains elevated concentrations of tritium
(Broxton et al. 1995, 50121, p. 97), which are declining over time, suggesting the passage of a tritiated
groundwater plume (Longmire et al. 1996, 54168, p. 476). Although this perched groundwater has been
found only in the area beneath Los Alamos Canyon, structure contour maps suggest that the gradient of
the perching layer changes from eastward to southward near TA-21 and that water confined to this zone
may move down gradient along the axis of a large pre-Otowi paleodrainage toward the south, beneath
Sandia Canyon and Cafiada del Buey (Broxton and Reneau 1996, 55429, p. 329; Davis et al. 1996,
55446, p. 54). The location of the axis of this paleodrainage cannot be constrained precisely, but the
available data suggest that the axis crosses beneath Sandia Canyon near TA-53 and crosses Cafada del
Buey near water supply well PM-4. Groundwater infiltrating to and potentially perching in the Guaje
Pumice Bed from Los Alamos Canyon could tend to migrate toward the axis of this paleodrainage and
then flow toward the south or southwest beneath Sandia Canyon and Cafiada del Buey.

Faults and fractures may play a role as infiltration pathways if they become saturated, particularly in the
canyon floor. A complex zone of faulting associated with the southern part of the Rendija Canyon fault
zone is exposed at the Los Alamos County landfill and crosses upper Sandia Canyon in the area of the
wetlands (Gardner et al. 1998, 63496, p. 5; Gardner et al. 1999, 63492, p. 20). The southerly trace of the
Guaje Mountain fault could also cross Sandia Canyon in the upper reaches of the watershed but that is
not certain. Numerous small-displacement faults have also been documented at TA-54 near lower
Cafada del Buey (Reneau et al. 1998, 63497, p. 5) and likely occur in other areas.

3.3.4  Geological Data Requirements

The following data are needed in the geologic investigations of the Sandia Canyon and Cafiada del Buey
systems to resolve uncertainties in the conceptual model for the canyon, particularly those that relate to
potential contaminant pathways.

» Characterization of the geologic nature and distribution of possible perching layers for
intermediate-depth groundwater is important for defining potential groundwater zones. Additional
hydrologic information at the interfaces between the Cerro Toledo interval, Otowi Member, Guaje
Pumice Bed, and the basalts would be especially important.
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» The geologic nature of possible saturated zones in the Tshirege Member of the Bandelier Tuff
and the possible relationship with shallow perched groundwater in middle Cafiada del Buey would
be important.

» Refinement of the location of the axis and downgradient direction for pre-Tshirege and pre-Otowi
paleodrainages is important for regional characterization of the subsurface units.

» Evaluation of the geometry and distribution of geologic units below the canyons, especially near
the axes of the paleodrainages and near the flow limits of the discontinuous volcanic flows, if
present, such as between the Tschicoma Formation and Cerros del Rio basalts that overlie the
regional aquifer is important to assess potential contaminant migration pathways.

3.4 Environmental Setting of Sandia Canyon
3.4.1 Surface Sediments
3.4.1.1 Natural Background Conditions

Sediments in Sandia Canyon are derived primarily from erosion of the Bandelier Tuff and soils that have
developed in the watershed; the latter include components of wind-blown sediment and fallout pumice.
The natural background chemistry of the sediments reflects both the source materials and particle size
distribution of resultant deposits. No background data are available from sediments in Sandia Canyon,
but background data have been obtained from geologically similar settings in Ancho Canyon and Indio
Canyon (Reneau et al. 1998, 63497), which are also similar to background data collected from upper
Guaje Canyon, Los Alamos Canyon, and Pueblo Canyon by the canyons investigation team in 1996 (Ryti
et al. 1998, 59730). Because background sediment data obtained from other places on the Pajarito
Plateau are similar in provenance to sediments in Sandia Canyon, these background data are used in
Sections 3.4.1.3 and 3.5.1.3 to provide the basis for evaluating the nature of contaminants in the canyon
sediments. Background values (BVs) reported for sediment, soil, and Bandelier Tuff units equate to the
95% upper tolerance limit (UTL) value for each analyte reported. The UTL value represents the upper
range of the background concentrations (Ryti et al. 1998, 59730, p. 1).

3.4.1.2 Historic Channel Changes

Changes are known to have occurred in the Sandia Canyon channel since the beginning of Laboratory
operations on the Pajarito Plateau. The most significant channel changes have been the result of road
building in Sandia Canyon. Major channel changes were imposed with the construction of East Jemez
Road in the middle canyon. The channel was straightened for a distance of about 1000 ft (300 m) along
the south side of the road where the road was constructed over portions of the former channel. Channel
changes also occurred in upper Sandia Canyon adjacent to TA-3 where a 40-ft (12-m) high rubble/debris
pile of fill was placed across the canyon south of the county landfill for a planned roadway. The stream is
channeled through the fill via a culvert. Expansion of the wetland area from 1958 to 1991 has been
documented by comparing aerial photographs obtained over time (LANL 1998, 62340). The chronology of
the wetlands expansion is presented in Figure 2.3.1-1. Although these and other channel changes have
been only partially defined, they potentially affect the horizontal and vertical distribution of possible
contaminants in the alluvium. Other channel changes include both aggradation that has locally raised the
level of the streambed and degradation that has locally caused incision of streambeds. For example, part
of Sandia Canyon south of TA-53 has incised 13 ft (4 m) since 1935, while a downstream area west of
TA-72 is currently aggrading (Reneau and McDonald 1996, 55538, p. 39).
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3.4.1.3 Contaminants in Sandia Canyon Sediments
3.4.1.3.1 Routine Environmental Surveillance of Active Channel Sediments

Since 1978 the Laboratory has collected surficial sediment samples annually from various locations along
the active channel of Sandia Canyon. The sediment sampling locations in Sandia Canyon are listed in
Table 3.4.1-1 and shown in Figure A-1. At present, the active channel is sampled annually at one location
on Laboratory property (Sandia Canyon at SR-4). Surface sediment samples are collected at two
locations on San lldefonso Pueblo land (Sandia at Rio Grande and Rio Grande at Sandia). In addition,
samples have been collected periodically from three sites in lower Sandia Canyon on San lldefonso land
(Sandia Canyon Stations 1, 2, and 3). These sediment samples typically are analyzed for radioactive
constituents and are periodically analyzed for trace metals. Results are reported in the annual
surveillance reports (e.g., Environmental Surveillance and Compliance Programs 1997, 56684). A
summary of the analytical results for radionuclides is shown in Figure 3.4.1-1; a summary of the metals
results is shown in Figure 3.4.1-2.

Table 3.4.1-1
Environmental Surveillance Sediment Sampling Locations in Sandia Canyon

Location ‘ Comment

Sandia Canyon on Laboratory Property*

Sandia Canyon at SR-4 ‘ Active channel sediment site at state road NM4 1973 to 1997
Sandia Canyon on San lidefonso Land
SS-1 Sandia Canyon Station 1, 1992 to 1994
SS-2 Sandia Canyon Station 2, 1992, 1994
SS-3 Sandia Canyon Station 3, 1993, 1994
SS-4 Sandia Canyon Station 4, 1993
Sandia at Rio Grande Sandia Canyon just upstream from the Rio Grande, 1977 to 1995
Rio Grande at Sandia Rio Grande upstream of confluence with Sandia Canyon, 1979 to 1994

Source: Environmental surveillance reports 1973-1997.
*See Figure A-1 in Appendix A of this work plan for locations.

3.4.1.3.1.1 Sandia Canyon at State Road NM4

Since 1978 active channel sediment samples have been collected from Sandia Canyon near the eastern
Laboratory boundary at site Sandia at SR-4. These samples were analyzed for radionuclide activity
including americium-241; cesium-137; plutonium-238; plutonium-239,240; strontium-90; and total uranium
(e.g., Environmental Surveillance and Compliance Programs 1998, 59904). Figure 3.4.1-1 summarizes
the results of the analyses. The activities for most radionuclides have been below BVs for canyon
sediments (Ryti et al. 1998, 59730). However, samples collected in 1990 and 1991 contained plutonium-
238 activity of 2.3 times BV and in 1990 the plutonium-239,240 activity was slightly above BV.
Additionally, uranium concentrations (using SW-846 method 3050 [nitric acid digestion]) have exceeded
BV 5 different years with the maximum concentration measured (4.1 mg/kg uranium) about 2 times BV. In
1981 the activity of tritium in moisture distilled from the sediment samples was 4900 pCi/L, but since 1990
the observed tritium activity has been in the range of 100 pCi/L to 500 pCi/L, near the detection limit for
tritium using liquid scintillation techniques. Elevated tritium in the sediment moisture may be from the
proximity of the linear accelerator at TA-53.
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Source: Environmental surveillance reports; BVs from Ryti et al. (1998, 59730).

Figure 3.4.1-1. Summary of radiological data from environmental surveillance sediment sampling.
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Figure 3.4.1-2.
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The sediment samples were analyzed for trace metals in 1990, 1992 to 1994, and 1996. A summary of
the results is shown in Figure 3.4.1-2. The concentrations of the trace metals are generally below BV but
a few samples have contained concentrations in excess of BV. Two samples collected in 1993 contained
silver in a concentration of 5.1 mg/kg, about 5 times BV. One sample collected in 1990 contained 4.0
mg/kg cadmium, 10 times BV and 20 mg/kg lead, slightly above BV. The sample collected in 1992
contained 69 mg/kg zinc, slightly above BV. The mean values measured for each trace metal have been
below BVs.

3.4.1.3.1.2 Sandia Canyon on San lldefonso Pueblo Land

Since 1977 active channel sediment samples have been collected most years from lower Sandia Canyon
above the confluence with the Rio Grande. The samples have been analyzed for radionuclide activity. A
summary of the results of the sampling is shown in Figure 3.4.1-3. The activities of most radionuclides
have been measured below BV with the exception of plutonium-238, which was measured at 0.007 pCi/g
in 1993 and 0.013 pCi/g in 1995, which is about 2 times BV. Two samples also contained uranium
concentrations slightly above BV (2.22 mg/kg), once in 1980 (2.5 mg/kg) and another in 1994 (2.4 mg/kg).
Tritium activity in the moisture distilled from the sediment samples has been measured as high as 1900
pCi/L in 1992.

The samples collected in Sandia Canyon above the confluence with the Rio Grande were analyzed for
trace metals from 1991 to 1995 and in 1997. Figure 3.4.1-2 summarizes the results of the analyses. Most
results are below BV; however metals and trace metals observed above BV include silver, barium,
cadmium, cobalt, chromium, iron, vanadium, and zinc. Trace metals with maximum observed
concentrations at least 2 times BV are silver, barium, cadmium, and vanadium. The trace metals
associated with these samples likely are derived from rock units exposed in White Rock Canyon. The
Laboratory BVs for sediments may not be applicable for metals comparison at this site because
sediments derived from units (for example basalt) exposed in White Rock Canyon typically contain higher
trace metal contents than sediments derived from the Bandelier Tuff.

From 1979 to 1994, sediment samples were collected from the Rio Grande near the confluence with
Sandia Canyon. The samples were routinely analyzed for radionuclide activity. Figure 3.4.1-1
summarizes the results of the sampling. The activities of most radionuclides have been measured below
BV with the exception of plutonium-238, which was measured at 0.007 pCi/g in 1993 and 0.013 pCi/g in
1995, which is about 2 times BV. Two samples also contained uranium concentrations slightly above BV
(2.22 mg/kg), once in 1980 (2.5 mg/kg) and another in 1994 (2.4 mg/kg). Tritium activity associated with
the moisture distilled from the sediment samples at this site have been measured as high as 700 pCi/L,
which is near the detection limit using liquid scintillation techniques.

The samples collected from the Rio Grande at Sandia Canyon were analyzed for trace metals from 1991
through 1994. Figure 3.4.1-2 summarizes the results of the analyses. Trace metals observed above BV
include barium, cadmium, cobalt, chromium, nickel, selenium, and vanadium. Trace metals measured at
concentrations greater than 2 times BV include barium, cadmium, chromium, nickel, and selenium. The
trace metals associated with these samples likely are derived from rock units exposed in White Rock
Canyon or upstream in the Rio Grande. The Laboratory BVs for sediments may not be applicable for
metals comparison at this site because sediments derived from units (for example, basalt) exposed in
White Rock Canyon typically contain higher trace metal contents than sediments derived from the
Bandelier Tuff.
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Figure 3.4.1-3. Summary of sediment sampling at SS-1, SS-2, and SS-3, 1992-1994.
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In 1992, 1993, and 1994, sediment samples were collected from two of three new sites established in
lower Sandia Canyon on San lldefonso Pueblo land, sites SSI-1, SSI-2, and SSI-3. These sites also are
referred to as Sandia Canyon Stations 1, 2, and 3 (Environmental Protection Group 1994, 45363, p. IV-91;
Environmental Protection Group 1995, 50285, p. IV-28). The samples were analyzed for trace metals and
radionuclides and the results were reported in the annual environmental surveillance reports for 1992,
1993, and 1994. The results of the sampling are shown in Figure 3.4.1-3. Radionuclide activities were
measured below BV at each site except that one sample from site SS-2 contained 2.4 mg/kg uranium,
slightly above BV (2.22 mg/kg). The tritium activity of moisture distilled from the sediment samples has
been measured as high as 1900 pCi/L. The trace metals at site SS-1 were measured below BV. However,
at site SS-2 cadmium, selenium, and thallium were measured above respective BVs. At site SS-3 silver,
arsenic, and selenium were measured above BV. The trace metals associated with these samples may be
derived from rock units exposed in lower Sandia Canyon, such as the Cerro Toledo interval. The
Laboratory BVs for sediments may not be applicable for metals comparison at these sites because
sediments derived from units (for example, boulders of Tschicoma Formation dacite) exposed in White
Rock Canyon typically contain higher trace metal contents than sediments derived from the Bandelier Tuff.

3.4.1.3.1.3 Other Environmental Surveillance Sediment Sampling in Sandia Canyon

In 1978, 1979, and 1980 sediment samples were collected from the active channel in Sandia Canyon at
site SCS-2, which normally is a surface water collection site. The samples were analyzed for
radionuclides. The summary of the results of the sampling is shown in Figure 3.4.1-4. For the
radionuclides analyzed, all activities were below BVs except uranium, which was measured in
concentrations of 2.2 and 3.1 mg/kg, which is 1 to 1.4 times BV (ESG 1979, 5819; ESG 1980, 5961; ESG
1981, 6055).

3.4.1.3.2 RFI Sediment and Soil Sampling and Analysis in Sandia Canyon

This section describes the results of RFI soil and sediment sampling that has been conducted at PRSs in
the Sandia Canyon watershed. The description of the history of RFI sampling in Sandia Canyon is in
Section 2.3.1. RFI activities in Sandia Canyon began circa 1993 and some activities are scheduled to
continue into the late 1990s. The current and former sources of contaminants to Sandia Canyon are also
discussed in Section 2.3.1. RFI sampling activities in and adjacent to Sandia Canyon at TA-3 and TA-60
were described in the “RFI Work Plan for Operable Unit 1114” (LANL 1993, 51977) and the addendum to
the work plan (LANL 1995, 51981). The results of the RFI activities at TA-3 and TA-60 have been
reported in the “RFI Report for 53 Potential Release Sites in TA-3, TA-59, TA-60, TA-61" (LANL 1996,
54467) and the “RFI Report for TA-3 for Potential Release Sites 3-004(c,d), 3-007, 3-014(k,l,0), 3-021,
3-049(a), 3-052(b), 3-056(k), and C-3-014" (LANL 1997, 56660).

The RFI sampling activities in and adjacent to Sandia Canyon at TA-53, former TA-20, and TA-72 were
described in the “RFI Work Plan for Operable Unit 1100” (LANL 1994, 34756). The NMED issued a notice
of deficiency (NOD) for the work plan; the NOD and the Laboratory’s response are presented in the
“Response to EPA’s NOD for OU 1100 Work Plan” (LANL 1994, 43889). The results of the RFI activities
at TA-53, former TA-20, and TA-72 have been reported in the “RFI Report for Potential Release Sites in
TA-20, TA-53, and TA-72" (LANL 1996, 54124).

Most RFI samples have been collected from surface soil and subsurface bedrock sediments and are not
samples of active channel sediments as discussed in the previous sections. However, a summary of the
results obtained for surface soil samples, which often include sediments in catchment areas associated
with PRSs, is provided in the following discussion to indicate which contaminants are present on the
mesas surrounding Sandia Canyon.
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Source: Environmental surveillance reports (ESG 1979, 5819; ESG 1980, 5961; ESG 1981, 6055).

Figure 3.4.1-4. Summary of radiological data from site SCS-2.

A special canyon-like investigation of upper Sandia Canyon was initiated in 1998 based on the ecological
sensitivity of the wetlands and the presence of polychlorinated biphenyl (PCB) contaminants at numerous
PRSs within the upper portion of the watershed, specifically at PRS 3-056(c) (see Section 2.3.1). The
planned activities are described in the “Sampling and Analysis Plan for Upper Sandia Canyon” (LANL
1998, 62340). Preliminary sampling of sediments in the wetland and sediments transported in surface
water upstream from the wetland indicated detectable quantities of PCBs. The presence and distribution
of contaminants other than PCBs is unknown, which prompted the need for the canyon-like investigation
for upper Sandia Canyon (LANL 1998, 62340, p. 1).

3.4.1.3.2.1 Summary of RFI Sediment and Soil Sampling in Upper Sandia Canyon

The Laboratory ER Project has conducted field investigations and sampling activities at PRSs within the
upper Sandia Canyon watershed. Results of the investigations are summarized below.

3.4.1.3.2.1.1 Summary of Soil and Sediment Sampling at TA-3

Figure 3.4.1-5 summarizes the maximum results of inorganic constituents and radionuclides detected in
surface sediment samples collected from 14 PRSs at TA-3 that are in the upper Sandia Canyon
watershed. The figure also shows, for the data that have been reported, the maximum measured values
for inorganic constituents obtained from the RFI at TA-3. The BVs for sediments are also shown for
comparison. The results of the RFI sampling show that most inorganic constituents have been measured
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in concentrations below BV. However a few constituents have been measured above BV, including silver,
barium, cadmium, chromium, lead, antimony, selenium, and thallium. Figure 3.4.1-5 also summarizes the
maximum detects of radionuclide activities observed at 14 PRSs at TA-3. This figure shows the minimum,
maximum, and mean values of the maximum observations at the different PRSs and the BVs for each
radionuclide. Maximum activities measured for americium-241, tritium, plutonium-238, plutonium-239,240,
uranium-234, uranium-235, and uranium-236 are above BVs for sediment. Maximum activities measured

for cesium-137, potassium-40, and strontium-90 are below BVs.

Summary of maximum detects of inorganics in surface sediments at PRSs at TA-3
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Source: LANL 1996, 54467; LANL 1995, 46198; LANL 1997, 56660, BVs from Ryti et al. 1998, 59730.

Figure 3.4.1-5.
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Organic compounds detected in sediment samples at TA-3 above detection limits include the following
compounds:

Acenaphthene; acenaphthylene; acetone; anthracene; Aroclor-1016; Aroclor-1242; Aroclor-1254;
Aroclor-1260; benz(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene;
benzo(k)fluoranthene; benzoic acid; bis(2-ethylhexyl)phthalate; butylbenzylphthalate; carbazole;
chrysene; dibenz(a,h)anthracene; dibenzofuran; dibromofluoromethane; dibutyl; Chlordane; 1,4-
dichlorobenzene; fluoranthene; fluorene, 2-fluorobiphenyl; 2-fluorophenol; indeno(1,2,3-
c,d)pyrene; Mecoprop; methylene chloride; naphthalene; total petroleum hydrocarbons (TPH)
(diesel range); phenanthrene; pyrene; tetrachloroethene; and toluene.

3.4.1.3.2.1.2 Summary of Soil Sampling at TA-60

Soil samples were collected at PRSs during the RFI conducted on the mesa top at TA-60 in 1994. The
sampling was performed according to the sampling and analysis plan (SAP) in “RFI Work Plan for
Operable Unit 1114” (LANL 1993, 51977) and the addendum to the work plan (LANL 1995, 51981). Most
TA-60 PRSs were recommended for NFA in the work plan and in the addendum to the work plan. PRSs
60-004(b, d, e, and f), and 60-007(a and b) were investigated and subsequently recommended for NFA in
the “RFI Report for 53 Potential Release Sites in TA-3, TA-59, TA-60, TA-61" (LANL 1996, 54467). Most
constituents analyzed during the RFI at TA-60 were found to be below BVs for soil; inorganic constituents
that were measured in concentrations slightly above BV include cadmium, mercury, and zinc. Organic
compounds that were detected in the samples included Aroclor-1254, Aroclor-1260, bis(2-
ethylhexyl)phthalate, butylbenzylphthalate, 2,4-dimethylphenol, and phenol (LANL 1996, 54467).

3.4.1.3.2.1.3 Summary of Soil Sampling at TA-61

PRSs located within the Sandia Canyon watershed at TA-61 have been addressed in the “RFI Work Plan
for Operable Unit 1114” (LANL 1993, 51977) and the addendum to the work plan (LANL 1995, 51981).
Most TA-61 PRSs were recommended for NFA in the work plan and in the addendum to the work plan.
PRS 61-002 was the subject of and RFI. Surface soil samples were collected at this site and PCBs were
retained as a chemical of potential concern (COPC) by the screening assessment process for PRS 61-
002. PCBs were detected at concentrations of 1.4 mg/kg and 1.6 mg/kg, which exceeds the screening
action level (SAL) value of 1 mg/kg. As a result of the Phase | investigation, a Phase Il investigation was
proposed to determine the extent of contamination. The Phase Il field investigation was conducted in
1997 and the results of the investigation are planned to be presented in a future RFI report. The
discussion of the Phase | investigation and the Phase Il SAP are presented in the “RFI Report for 53
Potential Release Sites in TA-3, TA-59, TA-60, TA-61" (LANL 1996, 54467, pp. 200 through 211). The
results of the Phase | RFI indicated that all inorganic constituents were below BVs for soil except zinc.
Zinc was measured at a maximum concentration of 59.9 mg/kg, above the soil BV (48.8 mg/kg).
Preliminary results of the Phase Il sampling indicated that of 25 samples with detected organic
compounds, one sample was above the SAL value of 1 mg/kg and the mean value of all samples
collected was about 0.1 mg/kg.

3.4.1.3.2.1.4 Risk Assessment Based on PRSs in the Upper Sandia Canyon Watershed

A summary of the RFI activity that has occurred in upper Sandia Canyon at TA-3, TA-60, and TA-61 was
presented in the “Sampling and Analysis Plan for Upper Sandia Canyon” (LANL 1998, 62340). Using data
from 14 source PRSs, a relative toxicity ranking for human health and ecological risk assessment was
performed. The analysis suggests that PCBs and carcinogenic polyaromatic hydrocarbons (PAHS)
represent the risk drivers for potential human health effects, and that chromium (if hexavalent), arsenic,
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and PCBs represent the ecological risk drivers. Because of the known effects of pesticides on birds,
pesticides are included on the list of potential ecological risk drivers. Thus, investigations and sampling
upper Sandia Canyon will determine if PCBs, pesticides, PAHs, and metals are present as part of the
overall nature and extent characteristics (LANL 1998, 62340, p. 12).

The “Sampling and Analysis Plan for Upper Sandia Canyon” calls for investigating a portion of upper
Sandia Canyon in two primary reaches (LANL 1998, 62340). Each reach has a distinct physiographic and
geomorphic setting consisting of an active channel and buried channel deposits, as well as active and
abandoned floodplain surfaces and deposits. The investigation planned in the upper Sandia Canyon SAP
focuses on sediments that were deposited after Laboratory operations began, including sampling base-
flow surface water and stormwater runoff. Based on the preliminary results of the upper Sandia Canyon
investigation, the necessity for a subsurface and/or groundwater investigation in upper Sandia Canyon
will be evaluated as part of the SAP in Chapter 7 of this document (LANL 1998, 62340, p. 30 through 31).

The initial phase of field implementation of the upper Sandia Canyon SAP (LANL 1998, 62340) was
conducted during the spring and summer of 1998 and the investigation is continuing into the summer of
1999. A preliminary report of the results of the investigation is pending.

3.4.1.3.2.2 Summary of Soil Sampling at TA-53

PRSs located in the Sandia Canyon watershed area at TA-53 have been addressed in the “RFI Work
Plan for Operable Unit 1100” (LANL 1994, 34756). Most PRSs at TA-53 were recommended for NFA in
the work plan. PRSs 53-001(a, b, e, and g) and 53-012(e) were investigated and subsequently
recommended for NFA in the “RFI Report for Potential Release Sites in TA-20, TA-53, and TA-72" (LANL
1996, 54124). The RFI at some PRSs are in progress. The analytical results of surface soil samples
collected at PRSs at TA-53 are shown in Figure 3.4.1-6. Inorganic constituents detected in the samples
above the BV for soil include silver, arsenic, barium, beryllium, cadmium, cobalt, chromium, copper,
mercury, nickel, lead, antimony, selenium, thallium, vanadium, and zinc.

3.4.1.3.2.3 Former TA-20

In May 1995 an RFI was performed at PRSs at former TA-20 in middle Sandia Canyon. Surface soil and
sediment samples were collected at a total of nine PRSs. Shallow boreholes were drilled to a depth of
about 3 ft (0.9 m), and several trenches were excavated to a depth of 11 ft (3.3 m). The trenches were
located at PRSs 20-001(a) and 20-001(b) and samples were collected in the trenches at the following
depths: 0-12 in, 30—-36 in, 54—60 in, and 108-132 in. The RFI sediment samples were analyzed for
organic, inorganic, and radionuclide constituents according the SAP in the “RFI Work Plan for Operable
Unit 1100” (LANL 1994, 34756). The results of the sampling and analyses were reported in the “RFI
Report for Potential Release Sites in TA-20, TA-53, and TA-72" (LANL 1996, 54124). Figure 3.4.1-7
summarizes the maximum values detected for inorganic and radionuclide constituents and shows BVs for
sediments. Inorganic constituents detected in concentrations significantly above BV for sediments include
barium, beryllium, cobalt, chromium, copper, mercury, manganese, lead, selenium, thallium, and uranium.
Radionuclides detected in activities significantly higher than BV include americium-241, strontium-90,
uranium-234, uranium-235, and uranium-238. Most samples that contained elevated uranium isotopes
were from PRS 20-002(d), a firing site, which was proposed for voluntary corrective action (VCA) to
address COPCs present above SAL values. A schedule for the VCA has not been established.
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Summary of RFI surface soil sampling for inorganic constituents at TA-53
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Source: LANL 1996, 54124, BVs from Ryti et al. 1998, 59730.

Figure 3.4.1-6.
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Comparison of maximum detected values of inorganics in subsurface at TA-20
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Summary of RFl sampling at former TA-20 in middle Sandia Canyon.

Figure 3.4.1-7.
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On March 22, 1996, soil and sediment samples were collected in Sandia Canyon adjacent to TA-53. The
samples were collected from four sample locations at the following depth intervals: 0-6 in. and 6-12 in.,
for a total of eight samples. The sample sites were SA-0002, SA-0003, SA-0004, and SA-0005 (see
Figure A-1). The samples were analyzed for PCBs. Analytical results showed that the sample that was
collected out of the stream channel (SA-0002) did not contain PCBs. However, the samples that were
collected from within the active stream channel in Sandia Canyon contained identifiable amounts of
Aroclor-1260 at estimated concentrations below the detection limit. Table 3.4.1-2 shows the preliminary
results of the sampling.

Table 3.4.1-2
PCBs Detected in Soil and Sediment Samples Collected in Sandia Canyon in 1996
Location Depth %

Sample ID ID (in.) Analyte Moisture Value Units Qual* Matrix
04SA-96-0003 | SA-0003 0-6 Aroclor-1260 2.39 .027 mg/kg J Soil
04SA-96-0008 | SA-0005 6-12 Aroclor-1260 7.92 .017 mg/kg J Soil
04SA-96-0009 | SA-0005 0-6 Aroclor-1260 5.77 .019 mg/kg J Soil
04SA-96-0005 | SA-0004 0-6 Aroclor-1260 14.83 .015 mg/kg J Soil
04SA-96-0006 | SA-0004 6-12 Aroclor-1260 16.47 .014 mg/kg J Soil
04SA-96-0007 | SA-0005 0-6 Aroclor-1260 6.24 .022 mg/kg J Soil

*“J" qualifier means the data value is estimated, qualitatively correct, but quantitatively suspect.

3.4.1.3.2.4 Technical Area 72

In May 1995 an RFI was performed at PRS 72-001 at TA-72 in middle Sandia Canyon according to the
“RFI Work Plan for Operable Unit 1110” (LANL 1994, 34756). PRS 72-001 is located in lower Sandia
Canyon at TA-72 and is associated with the small-arms firing range for the Laboratory’s security force.
The site includes a 175-ft by 250-ft (53-m by 75-m) firing range surrounded by earth berms, an adjacent
skeet shooting range, and some administration buildings. Lead is known to be present in the soil at the
firing range; bullets are scattered around the bases of the berms and cliffs and lead shot from skeet
shooting is present on the ground surface. Surface soil/sediment sampling was conducted at seven sites
that included sediment catchment areas in the drainage downgradient from the site to determine if
migration of lead or other possible contaminants has occurred. The samples were analyzed for inorganic
constituents including metals and trace metals. A summary of the results of the analyses is shown in
Figure 3.4.1-8. All inorganic constituents were measured below BV except selenium. However the results
for selenium were at or near the detection limit for selenium (1 mg/kg), which was higher than BV

(0.3 mg/kg). The results indicated that no COPCs were present, suggesting that contaminants at the firing
range have not migrated from the site. Based on the sampling results and because the firing site is
currently active, PRS 72-001 was recommended for a deferred action until the site is decommissioned
(LANL 1996, 54124, p. 5-39).
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Source: LANL 1996, 54124, p. 5-39; BVs from Ryti et al. 1998, 59730.

Figure 3.4.1-8. Results of sediment sampling at PRS 72-001 in Sandia Canyon.

3.4.1.3.3 Summary of Surface Sediment Data in Sandia Canyon and Data-Collection Activities

Needed to Understand Surface Sediments and Associated Contaminants

Significant information about surface sediments provided in Section 3.4.1.3 is summarized below.

Surface soil and sediment samples collected from PRSs at TA-3 in the upper Sandia Canyon
watershed contain silver, barium, cadmium, chromium, lead, antimony, selenium, and thallium
above BV. Additionally, americium-241, plutonium-238, plutonium-239,240, uranium-234,
uranium-235, and uranium-236 have been measured in concentrations above BV. Numerous
organic compounds have been detected in the surface soil and sediment at TA-3 PRSs.

A wetland area is present in upper Sandia Canyon. Sampling of sediments in the wetland and
sediments transported in surface water upstream from the wetland indicated detectable quantities
of PCBs. The presence and distribution of contaminants other than PCBs is unknown. A special
canyon-like investigation of upper Sandia Canyon in the vicinity of the wetland was initiated in
1998.

Using data from 14 source PRSs in upper Sandia Canyon, a relative toxicity ranking for human
health and ecological risk assessment suggests that PCBs and carcinogenic PAHSs represent the
risk drivers for potential human health effects, and that chromium (if hexavalent), arsenic, and
PCBs represent the ecological risk drivers. The canyon-like investigation conducted in upper
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Sandia Canyon focused on sediments that were deposited after Laboratory operations began.
Surface base-flow and stormwater runoff samples also will be collected. Based on the preliminary
results of the upper Sandia Canyon investigation, the necessity of a subsurface and/or
groundwater investigation will be evaluated prior to implementing the SAP in Chapter 7 of this
document.

» Little historical information is known about contaminants in the middle Sandia Canyon stream
channel sediments upstream from the eastern Laboratory boundary. Routine environmental
surveillance sampling for stream sediments in the active channel has occurred at the eastern
boundary of the Laboratory and downstream.

» Sediment samples collected from the active channel in Sandia Canyon at site SCS-2 contained
uranium in concentrations up to 1.4 times BV.

» Several sediment samples collected from the active stream channel in middle Sandia Canyon
contained trace amounts of PCBs at estimated concentrations below the detection limit.

» Sediment sampling at the eastern Laboratory boundary shows concentrations of uranium and
plutonium isotopes above BV. Samples collected in 1990 and 1991 contained plutonium-238
activity 2.3 times BV and in 1990 the plutonium-239,240 activity was slightly above BV. Uranium
concentrations (using SW-846 method 3050 [nitric acid digestion]) have exceeded the BV in five
different years with the maximum concentration measured about 2 times BV.

» Sediment sampling at the eastern Laboratory boundary shows some trace metal concentrations
above BV. Two samples collected in 1993 contained silver about 5 times BV. One sample
collected in 1990 contained a cadmium concentration 10 times BV and lead slightly above BV.
The sample collected in 1992 contained zinc slightly above BV.

* In 1993 sediment sampling east of the Laboratory boundary on San lldefonso Pueblo land
showed that plutonium-238 present about 2 times BV. Samples also contained uranium
concentrations slightly above BV in 1980 and in 1994.

* The stream channel in middle Sandia Canyon has been highly disturbed by straightening the
stream channel during road construction. Impacts to sediment transport and possible contaminant
transport and redistribution are not well understood.

The following additional data-collection activities are needed to evaluate contaminants within the
sediments of the Sandia Canyon system.

* The full suite of contaminants that are present within the sediments at or above BV need to be
determined.

» The locations of significant contaminant sources need to be determined.

» The potential presence of contaminants in sediments in the middle and lower parts of Sandia
Canyon has not been determined. Investigations of the sediments in the middle and lower
sections are needed to understand the distribution of contaminants in Sandia Canyon.

* The average concentrations, the range of concentrations, and approximate inventories of
contaminants contained with different geomorphic units and different sediment facies need to be
investigated, particularly for those contaminants that may be shown to be risk drivers.
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» The horizontal and vertical distribution of contaminated sediments that have been deposited by
flood events, including the nature and effects of historic channel changes needs to be
understood. For example, channel bed aggradation and/or degradation, lateral migration and
diversion of the active channel, and abandonment of inactive channels needs to be investigated
at key locations within Sandia Canyon.

See Section 7.2 of this work plan for a complete description of the sediment SAP.

3.4.2 Previous Subsurface Sediment and Bedrock Investigations

This section summarizes the results of previous borehole drilling in and adjacent to Sandia Canyon. The
locations of boreholes are shown in Figure A-1. Information about the boreholes is summarized in
Appendix C, and additional information is shown in Figure A-2.

Historic Boreholes in Sandia Canyon

In February 1965 water supply well PM-1 was drilled to a depth of 2501 ft (762 m) in lower Sandia
Canyon near the eastern Laboratory boundary at state road NM4 (see Figure A-1). The well was drilled
into the regional zone of saturation in the Puye Formation and Santa Fe Group sediments. Basalt in the
Puye Formation was encountered beneath the Bandelier Tuff at a depth of 432 ft (132 m). The Santa Fe
Group was encountered at 1410 ft (430 m). The well was completed in the regional aquifer as a municipal
and industrial supply well. The screened interval is from 945 ft to 2479 ft (288 m to 756 m) (Purtymun
1995, 45344, p. 275). Additional information about this well can be found in Section 3.4.4.6 and in

Figure A-2.

In November 1966 water supply well PM-3 was drilled to a depth of 2552 ft (778 m) in middle-lower
Sandia Canyon (see Figure A-1). This well also was drilled into the regional aquifer and was completed
as a municipal water supply well. Basalt in the Puye Formation was encountered at a depth of 540 ft
(165 m). The Santa Fe Group was encountered at 805 ft (245 m). The screened interval is from 956 ft to
2532 ft (291 m to 772 m) (Purtymun 1995, 45344, p. 276). Additional information about this well can be
found in Section 3.4.4.6 and Figure A-2.

The first alluvial boreholes drilled in lower Sandia Canyon were observation wells drilled in 1966 by the
Environmental Surveillance Group (now ESH-18). Observation wells SCO-1 and SCO-2 were drilled in
lower Sandia Canyon to determine the presence of water in the alluvium near supply wells PM-3 and
PM-1, respectively (Purtymun 1995, 45344, p. 67). For a time these wells were called SCO-3 and SCO-4,
probably with the expectation that at least two additional wells would be drilled upstream in Sandia
Canyon (e.g., Purtymun 1973, 4971, p. 3; Purtymun 1975, 11787, p. 117). Appendix C summarizes the
information obtained from these holes; Figure A-1 shows their locations. The stratigraphic information
obtained from these holes is shown graphically in Figure A-2. These original observation wells in Sandia
Canyon were both drilled to a depth of 20 ft (6 m) and did not encounter water in the alluvium at the time
they were drilled. After a significant stormwater runoff event in September 1969, SCO-4 (SCO-2)
contained some water. However SCO-3 (SCO-1) was never observed to contain water (Purtymun 1975,
11787, p. 117). These two wells subsequently were damaged and were plugged and abandoned
(Purtymun 1995, 45344, p. 67). The well information associated with the original wells in Sandia Canyon
is provided in Appendix C as SCO-1-old and SCO-2-old.

Replacement wells SCO-1 and SCO-2 were drilled in 1989 adjacent to the locations of the former wells
SCO-1 and SCO-2. SCO-1 was drilled to a depth of 79 ft (24 m); alluvium was encountered from surface to
a depth of 18 ft (5.5 m) and the well was drilled into the Otowi Member of the Bandelier Tuff. SCO-1 was
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completed to a depth of 20 ft (6 m) with a perforated screen interval from 9.3 ft to 19.3 ft (2.8 mto 5.9 m)
(Purtymun 1995, 45344, p. 142). SCO-2 was drilled to a depth of 29 ft (9.1 m) in the Otowi Member. The
alluvium was encountered to a depth of 15 ft (4.6 m) and the well was completed with a screen interval
from 8.4 ft to 18.4 ft (2.6 m to 5.6 m). Water has never been observed in wells SCO-1 and SCO-2.

Borehole SHB-2 was drilled as a seismic hazards test at TA-3 in the winter of 1991-1992. This borehole is
located on the mesa-top within the upper reach of the Sandia Canyon watershed. This borehole was
drilled to a depth of 200 ft (60 m) into the densely welded Unit 2 of the Tshirege Member of the Bandelier
Tuff. Samples were not collected for analyses, but core samples are archived at the Laboratory Sample
Management Office (Gardner et al. 1993, 12582, p. 9).

In 1991 a total of eight boreholes were drilled adjacent to the three surface impoundments at TA-53 to
characterize subsurface conditions beneath the surface impoundments. Four boreholes (boreholes 53-1
through 53-4) were drilled to a depth of 50 ft (15 m) adjacent to the impoundments to determine if
subsurface saturation is present and to determine if the release of contaminants from the impoundments
has occurred. An additional 50-ft (15-m) borehole (borehole B) was drilled 450 ft (135 m) west of the
impoundments to determine baseline moisture conditions and tritium levels. Grab samples of cuttings
were collected every 5 ft (1.5 m) from each borehole. The boreholes were completed as neutron-moisture
access holes (Purtymun 1995, 45344, p. 327; LANL 1998, 58841, p. 2-25).

Borehole 53-5 was drilled to a depth of 100 ft (30 m) between the three impoundments to further evaluate
leakage from the impoundments. Grab samples of cuttings were collected every 5 ft (1.5 m) for the first
50 ft (15 m), and every 10 ft (3 m) thereafter. These samples also were analyzed for tritium and
gravimetric moisture content. This borehole was completed with a pore-gas monitoring system (LANL
1998, 58841, p. 2-25).

Borehole 53-6 was drilled between the northwestern and northeastern impoundments and was completed
at a total depth of 150 ft (45 m). Samples were collected at 5-ft (1.5-m) intervals for the first 30 ft (9 m)
and at 10-ft (3-m) intervals thereafter. The core samples were analyzed for tritium and gravimetric
moisture at each sampling depth. Volatile organic compounds (VOCs) and semivolatile organic
compounds (VOCs) analyses were performed on the 5-ft (1.5-m) through 30-ft (9-m) samples and on the
50-ft (15-m), 80-ft (24-m), 100-ft (30-m), 110-ft (33-m), 140-ft (42-m), and 150-ft (45-m) samples. Total
metals analysis was performed on the 20-ft (6-m) and 100-ft (30-m) samples (LANL 1998, 58841,

p. 2-25).

Borehole 53-7 was drilled near the head of a small canyon directly adjacent to and southwest of the
impoundments to identify impacts from the impoundments at greater depths than boreholes 53-2 through
53-6 and 53-B. Samples were collected at 5-ft (1.5-m) intervals for the first 35 ft (10.5 m), and at 10-ft
(3-m) intervals thereafter, to a depth of 80 ft (24 m). These samples were analyzed for tritium and
gravimetric moisture content. Samples collected at 5 ft (1.5 m), 20 ft (6 m), and 80 ft (24 m) were
analyzed for VOCs and SVOCs. This borehole was completed as a neutron-moisture access well (LANL
1998, 58841, p. 2-25).

Samples from boreholes 53-6 and 53-7 were used to determine the hydraulic properties of the Bandelier
Tuff that immediately underlies the surface impoundments. Cores were collected from the Tshirege
Member in borehole 53-6 and from the Otowi Member in borehole 53-7. The samples were measured for
gravimetric and volumetric moisture content, density, and moisture retention characteristics. Porosity and
saturated hydraulic conductivity of the samples were also determined (LANL 1998, 58841, p. 2-25).

Saturation was not observed in any of the six boreholes around the surface impoundments (LANL 1998,
58841, p. 2-25). Boreholes drilled adjacent to the impoundments showed only tritium at depth. The
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highest concentration of tritium was seen in borehole 53-5 located immediately south of the middle of the
two northern impoundments, in the area of the former unlined drainage ditch. The highest concentration
detected was 100 nCi/L at 100 ft (30 m) (the bottom of the borehole), which is approximately 100-1000
times greater than tritium concentrations detected at baseline borehole B. The other five boreholes, drilled
within approximately 50 ft (15 m) of the impoundment dikes, all had tritium 30 ft (9 m) from the
impoundment, while vertical tritium migration is at least 100 ft (30 m) in this location (LANL 1998, 58841,
p. 2-27).

Borehole SCOI-3 was drilled in May 1996 as part of the “Task/Site Work Plan for Operable Unit 1049: Los
Alamos Canyon and Pueblo Canyon” (LANL 1995, 50290). SCOI-3 was completed to a depth of 132.5 ft
(40 m) before operations were temporarily suspended because of a lack of funds to complete the hole.
SCOI-3 was planned to be completed as an intermediate-depth well. Originally it was to be used in
sampling perched groundwater identified at a depth of 450 ft (37 m) in the Cerros del Rio basalt within the
Puye Formation; this water was encountered during drilling of water supply well PM-1 in 1964 (Cooper

et al. 1965, 8582, p. 40). The purpose of SCOI-3 was reevaluated during development of the Laboratory’s
hydrogeologic work plan (LANL 1996, 55430), and it was decided that a single well designed to
characterize perched zones and the regional aquifer was needed at this location. This new well was
named R-12, to be consistent with the nomenclature used to designate regional aquifer characterization
wells described in the hydrogeologic work plan and the core document (LANL 1997, 55622). Instead of
deepening SCOI-3, R-12 was drilled as a new well so that larger casing sizes could be used to ensure
that a well of adequate diameter could be installed into the regional aquifer (LANL 1998, 59665, p. 2). The
core samples from SCOI-3 core are archived at the ER Field Support Facility (FSF).

In 1998 characterization well R-12 was drilled to a total depth of 847 ft (258 m) in lower Sandia Canyon
near the eastern boundary of the Laboratory. This well is located adjacent to abandoned borehole SCOI-3
and about 350 ft (100 m) west of supply well PM-1. R-12 was located to provide information about
hydrologic and geologic data for the vadose zone, perched zones, and the regional aquifer and to provide
an early warning for contaminants approaching water supply well PM-1. This borehole provided
information about subsurface geologic units including the alluvium, tephras and volcaniclastic sediments
of the Cerro Toledo interval, Otowi Member of the Bandelier Tuff, basaltic rocks of the Cerros del Rio
volcanic field, old alluvium, Puye Formation, and basaltic rocks of the Santa Fe Group (LANL 1998,
59665, p. 1).

Core was collected in R-12 to provide undisturbed samples for geological, contaminant, and hydrological
characterization. In addition, core was used to identify perching layers beneath perched groundwater and
to provide information for placing casing seals. Core was not collected from the land surface to a depth of
132.5 ft (40 m) because this interval was continuously cored during drilling of SCOI-3. In R-12, A total of
91.6 ft (28 m), or 10.8% of the 847 ft (258 m) depth was cored. Fourteen samples of core and cuttings
were collected from R-12 and analyzed for metals and radionuclides. Ten samples of cuttings were
collected from nine depth intervals: 25-25.5 ft (7.6—7.8 m), 31.5-32.5 ft (9.6-9.9 m), 122-125 ft
(37.2-38.1 m), 135-136 ft (41.2-41.5 m), 455-456.5 ft (138.7-139.2 m), 555-559 ft (169.2—-170.4 m),
791-792.5 ft (241.2—241.6 m), 800-805 ft (243.9-245.4 m), 812-814.6 ft (247.6-248.4 m), and
812-814.6 ft (247.6— 248.4 m) (duplicate). Four core samples were collected from four intervals: 431-438
ft (131.4-133.5 m), 520-521.9 ft (158.5-159.1 m), 555-559 ft (169.2—-170.4 m) (duplicate), and 567-569
ft (172.9-173.5 m).

The results of the analyses show that activities of isotopic uranium in the samples suggest that little if any
Laboratory contaminants are present in these samples. Activities of americium-241; cesium-137;
plutonium-238; plutonium-239,240; and strontium-90 generally are less than detection in the samples of
core and cuttings, indicating that no Laboratory-derived contamination from these isotopes is detectable

September 1999 3-36 ER19990013



Sandia Canyon and Cafada del Buey Work Plan

in most of these core samples. Possible exceptions include detectable plutonium-239,240 within cuttings
collected in the 31.5- to 32.5-ft (9.6- to 9.9-m) interval and in the 431- to 438-ft (131.4- to 133.5-m)
interval. The 31.5- to 32.5-ft interval is within the uppermost part of the Otowi Member. The 431- to 438-ft
interval is just above the saturated zone encountered at a depth of 443 ft (135.1 m). Further comparisons
with background data will be made when ongoing background studies for basalts are completed. Core
and cuttings samples were analyzed for metals including aluminum, antimony, arsenic, barium, beryllium,
cadmium, calcium, cobalt, copper, iron, lead, manganese, molybdenum, nickel, potassium, selenium,
silver, sodium, thallium, uranium, vanadium, and zinc. However, these metals are not contaminants of
concern in Sandia Canyon. Transition metals, including cobalt, copper, manganese, nickel, and iron,
occur naturally within the basalt flows (concentrated within oxide and silicate minerals) at concentrations
above those for the Bandelier Tuff. Background distributions of metals within basalt are being assessed
and will be added to the Laboratory background data set (LANL 1998, 59665, p. 19).

3.4.3 Surface Water Hydrology

The water that flows through Sandia Canyon is used by wildlife and plants and potentially by humans;
therefore, it constitutes a transport pathway to potential receptors. The results of past investigations of
surface water (described in this section) and groundwater (described in Section 3.4.4) provide the
background of known conditions needed to assess the importance of these transport pathways and to
improve the understanding of surface water transport and possible transport through the unsaturated and
saturated zones within the canyon system.

Surface water flow provides one of the primary mechanisms for redistributing and transporting
contaminants that may be present in the Sandia Canyon system.

Relevant aspects of surface water hydrology include the following:

e areas, pathways, and rates of surface water runoff, wastewater discharges, and sediment
deposition;

» rates of contaminant dissolution and desorption, transport, and sedimentation;

» relationships between infiltration, runoff, evaporation and transpiration, and wastewater
discharges;

» presence and effectiveness of adsorptive media in the sediments in retarding infiltration of
waterborne contaminants; and

» where contaminants are present, fate of surface water that infiltrates into the alluvium.

The general hydrology of the canyon systems is discussed in Section 2.4.2 of the IWP (LANL 1996,
55574) and Section 3.5 of the core document (LANL 1997, 55622). The discussion in this section
elaborates on surface water as a potential contaminant transport pathway in the Sandia Canyon system.

3.4.3.1 Sandia Canyon Stream Channel System and Streamflow

The geomorphology of the stream channel characteristics of Sandia Canyon and its tributaries are
described in Section 3.1.

Sandia Canyon has a relatively small drainage area that heads at TA-3 on Laboratory property. The
canyon receives discharged water from the cooling tower at the TA-3 power plant and treated effluent
from the TA-3 and TA-46 sanitary treatment plants. The canyon also receives stormwater runoff from
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parking lots and streets at TA-3. The discharged effluents support a continuous flow in a short reach of
the upper canyon. During summer thundershowers streamflow reaches the Laboratory boundary at state
road NM4, and only during periods of heavy thunderstorms or snowmelt does streamflow from Sandia
Canyon extend beyond the Laboratory boundary or reach the Rio Grande (Environmental Surveillance
and Compliance Programs 1998, 59904, p. 127) .

The Sandia Canyon drainage basin area from the headwaters at TA-3 to the eastern Laboratory
boundary is approximately 2.65 mi?® (6.9 km?) (McLin 1992, 12014, p. 19). Streamflow in the upper reach
of the canyon system is fed by Laboratory discharges and is continuous for a distance downstream of
TA-3 to approximately the middle section of the Canyon. Figure A-1 shows the approximate reach of the
stream that contains continuous streamflow in Sandia Canyon. The remaining portions of the canyon
contain an ephemeral stream.

A total of five stream gages have been installed in Sandia Canyon to measure streamflow and runoff. The
first stream gage (E125) was installed near the eastern Laboratory boundary in 1993 and the other four
stream gages were installed in 1999 in upper and middle Sandia Canyon. Gaging station E121 was
installed on an upstream tributary to Sandia Canyon (South Fork) at TA-3 below the Laboratory power
plant. Gaging station E122 was installed in upper Sandia Canyon at TA-3 near the roads and grounds
maintenance building and upstream from the tributary where gaging station E121 was installed. Gaging
station E123 was installed in upper Sandia Canyon near TA-3 and below the wetlands area. Gaging
station E124 was installed in central Sandia Canyon at the truck route (East Jemez Road) and south of
TA-53 (LANL 1999, 62920, p. 8-9). This station is located downstream from the normal eastern extend of
the continuous flow from Laboratory discharges in upper Sandia Canyon. Figure A-1 shows the
approximate location of the new stream gages in Sandia Canyon. No records of stream flow are yet
available from these four new gaging stations in upper and middle Sandia Canyon.

Table 2.2.1-2 of this document lists the NPDES-permitted outfalls into Sandia Canyon and summarizes
the current status and source of each outfall and its discharge point. Figure A-1 shows the locations of
NPDES-permitted outfalls in the Sandia Canyon watershed and shows the location of the wetlands in
Sandia Canyon. In 1972 the estimated combined release of effluents from the sewage treatment plant
and power plant at TA-3 into Sandia Canyon was estimated to be about 61.4 million gallons (2.3 x 10° m?)
of effluent (Purtymun 1975, 11787, p. 113) or about 168,200 gpd. The monthly effluent flows to Sandia
Canyon from the TA-3 sanitary treatment plant for the 10-year period from January 1987 through
December 1996 are shown on Figure 3.4.3-1. During this period the sanitary outfalls discharged an
average of about 5.77 million gallons monthly or approximately 192,000 gpd to the Sandia Canyon
watershed, at an average rate of 133 gpm. During the past few years, most NPDES oultfalls in the
watershed have been deleted from the NPDES permit and rerouted to the TA-46 SWSC plant. Sanitary
waste volumes discharged to Sandia Canyon have decreased in recent years and in 1996 the average
monthly discharge was 4.79 million gallons or approximately 160,000 gpd.

The largest volume of discharge to Sandia Canyon is effluent discharges from the SWSC plant at TA-46
that began operations August 1992 (e.g., Environmental Protection Group 1996, 54769, p. 144). This
primary Laboratory sewage treatment plant is located in the TA-46 fork of Cafiada del Buey and could
potentially discharge treated sanitary effluent to Cafiada del Buey. However because portions of the
Canada del Buey channel near TA-54 and MDA G are on San lldefonso Pueblo land, Cafiada del Buey
does not offer an adequate length of stream channel on Laboratory property to ensure that surface water
effluent flow would remain entirely on Laboratory property. Therefore the effluent from the SWSC plant at
TA-46 is pumped to TA-3, reused in cooling towers, and discharged from the cooling towers or from the
TA-3 sanitary treatment plant outfall into upper Sandia Canyon (e.g., Environmental Surveillance and
Compliance Programs 1998, 59904, p. 28). In 1998 the location of the TA-3 sanitary outfall in upper
Sandia Canyon was relocated down-canyon.
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Figure 3.4.3-1. Monthly sanitary effluent discharges to Sandia Canyon from TA-3.

A wetland area is present in upper Sandia Canyon downstream from NPDES outfalls at TA-3. The
National Wetlands Inventory conducted by the FWS shows three types of wetlands or water systems in
Sandia Canyon. The uppermost wetland area is located adjacent to TA-3 and is described as a
“persistent, artificially flooded, palustrine wetland” (Bennett and Biggs 1996, 57541, p. 5). Downstream
from the primary wetland area in upper Sandia Canyon the water system designation changes to
“temporarily flooded, palustrine wetland,” and in the middle canyon south of TA-53 the water system
designation is “intermittent, temporarily flooded, riverine streambed” (Bennett and Biggs 1996, 57541,
p. 5).

In lower Sandia Canyon ephemeral streamflow is supported primarily by local runoff and possibly by
occasional streamflow from up-canyon. Periodic storm events and snowmelt runoff occasionally may
create continuous flow throughout the canyon to the Rio Grande.

The first stream gaging station was constructed in lower Sandia Canyon in 1993 to measure streamflow
volumes near the eastern Laboratory boundary. Stream gaging station E125 (08313125) is located in
lower Sandia Canyon at an elevation of 6495 ft (1980 m) approximately 1500 ft (460 m) upstream of the
stream crossing at state road NM4. The location of the stream gage is shown on Figure A-1. The
drainage area at this gage is 2.52 mi* (6.5 km?) and the period of record is from October 1, 1994, through
September 30, 1998 (Shaull et al. 1996, 56019, p. 20; Shaull et al. 1996, 56020, p. 20; Shaull et al. 1998,
57581, p. 20; Shaull et al. 1999, 63505, p. 20). The stream gage is dry except during flow associated with
precipitation events and snowmelt runoff. Since installation of the Sandia Canyon stream gage near the
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eastern Laboratory boundary in October 1993, flow has been recorded at the eastern Laboratory
boundary from zero to four times each year.

During the 1995 water year, stream gaging station E125 recorded flow on a total of five days, two days
each in November and August, and one day in September. During the 1996 water year the gage recorded
flow one day in December, and during the 1997 water year the gage recorded flow on three days in
August. No flow was recorded at this station in the 1998 water year. Figure 3.4.3-2 shows the annual
summary of flow recorded at the stream gage in lower Sandia Canyon.

O No. days with flow
B Maximum flow (cfs)
O Total flow (ac-ft)

Flow (cfs or acre-feet)
w

1995 1996 1997 1998

Year

Source: Shaull et al. 1996, 56019; Shaull et al. 1996, 56020; Shaull et al. 1998, 57581; Shaull et al. 1999, 63505.

Figure 3.4.3-2.  Summary of annual streamflow measurements in lower Sandia Canyon at
gage E125.

The small amount of streamflow recorded at gage E125 suggests that flow at this site is primarily locally
derived runoff as the result of periodic precipitation events. If accumulated runoff from the entire
watershed passed through gage E125, measured flow volumes likely would be significantly larger. The
effluent-based streamflow in upper Sandia Canyon does not extend beyond the middle canyon where
virtually all of the streamflow from the upper canyon infiltrates into the alluvium.

ESH-18 personnel collect surface water and runoff samples from Sandia Canyon for environmental
monitoring. Runoff samples have occasionally been collected at one station in lower Sandia Canyon (at
state road NM4), and surface water is collected at three locations. Historical surface water sampling
stations SCS-1, SCS-2, and SCS-3 are located in upper and middle Sandia Canyon where continuous
streamflow is maintained by effluent discharges at TA-3 (see Figure A-1). These surface water sample
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sites were established in 1969 and surface water samples have been collected annually. The results of
the sampling and analyses are discussed in Section 3.4.3.1.5.1.

3.4.3.1.1 Springs in Sandia Canyon

One spring is known to exist in Sandia Canyon. Sandia Spring is located in lower Sandia Canyon about
3000 ft (915 m) upstream of the confluence with the Rio Grande (see Figure A-1). Sandia Spring was
listed in an early inventory of springs on the Pajarito Plateau as a seep flowing from the Tesuque
Formation at an elevation of 5640 ft (1720 m). Flow from the seep was estimated to be 0.25 gpm (John
et al. 1966, 8796, p. 122). Sandia Spring was later reported to flow from the Totavi Lentil at the base of
the Puye Formation at an elevation of 5700 ft (1738 m) with a temperature of 72° F (22° C). Flow is not
sufficient from the spring to reach the Rio Grande and is depleted by infiltration and evaporation
(Purtymun et al. 1980, 6048, p. 6; Purtymun 1995, 45344, p. 284).

NMED Oversight Bureau personnel collected samples from Sandia Spring in 1994 and 1995 and
measured a flow of 3-5 gpm and a temperature of 16.8° C (62.2° F) (Dale et al. 1996, 57014, pp. 11 and
24). Based on the similarity of the temperature with other springs in White Rock Canyon and with the
regional aquifer water temperature in deep wells on the Pajarito Plateau, Oversight Bureau personnel
concluded that the water from Sandia Spring may be discharged from the regional aquifer (Dale et al.
1996, 57014, p. 15). However, elevated concentrations of cations and anions at Sandia Spring possibly
suggest a different source of water either within the regional aquifer or possibly from alluvial sources in
Sandia Canyon or Mortandad Canyon (Dale et al. 1996, 57014, p. 13). Additional information about the
chemistry of Sandia Spring is presented in Section 3.4.4.6.

3.4.3.1.2 Surface Water Runoff in Sandia Canyon
3.4.3.1.2.1 Normal Seasonal Runoff

Surface water runoff into the canyon system varies with the amount of seasonal precipitation in the
watershed. Snowmelt and stormwater runoff from the upper canyon at TA-3 have not historically been
monitored but in early 1999 four new gaging stations were installed in upper and middle Sandia Canyon.

Gaging station E125 measures runoff at the eastern Laboratory boundary. Records at this gage begin on
October 1, 1994, and show that flow has occurred at the eastern Laboratory boundary from zero to three
times each year since monitoring began.

3.4.3.1.2.2 Stormwater and Snowmelt Runoff Investigations

Personnel from ESH-18 periodically monitor runoff from stormwater and snowmelt. Runoff samples were
collected in Sandia Canyon at state road NM4 during three runoff events in 1978 and once in 1994.
These results were reported in the annual environmental surveillance reports (ESG 1979, 5819, p. 24;
Environmental Protection Group 1996, 54769, p. 151). These data are further discussed in Section
3.4.3.15.1.2.

In 1993 a stream gage was installed in lower Sandia Canyon at state road NM4. The records of

streamflow are provided annually in surface water data reports (e.g., Shaull et al. 1996, 56020). The
records of stormwater runoff in Sandia Canyon are discussed above in Section 3.4.3.1.
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3.4.3.1.3 Flooding Potential

Flow and floodplain estimates for the Los Alamos region were developed by McLin (1992, 12014) using
computer-based models (HEC 1 and 2) developed by the US Army Corps of Engineers Hydrologic
Engineering Center. The models project the effects of severe thunderstorms on all the watersheds in the
Los Alamos area. This modeling effort predicts the effects of storm runoff on flood elevations within the
canyons and on different Laboratory areas and structures. Precipitation totals and floodplain elevations
were projected for 2-, 5-, 10-, 25-, 50-, and 100-year storms (LANL 1995, 50124).

The theoretically estimated 24-hour runoff for a probability of 0.02 (“2-year recurrence interval”) 6-hour
storm for Sandia Canyon at the Laboratory boundary at state road NM4 is less than 1 acre-foot (McLin
1992, 12014, p. 20). The estimated 24-hour runoff for a 50-year recurrence, 6-hour storm for Sandia
Canyon at this location is 32 acre-feet. This 50-year event corresponds to a calculated 6-hour
precipitation total of 2.07 in. (over the entire watershed area), creating a peak flow of 54 cfs at the eastern
Laboratory boundary (McLin 1992, 12014, pp. 13 and 19).

In Sandia Canyon the 100-year floodplain occupies an area along the canyon floor more or less centered
on the stream channel (McLin 1992, 12014, p. 4). Therefore, PRSs near or adjacent to the stream
channel at former TA-20 may be within the 100-year floodplain. Most of the structures and PRSs at
TA-72, the East Entry Site and the small arms firing range, are above the 100-year floodplain.

Since installation of the stream gage in Sandia Canyon at the Laboratory boundary in 1994, the peak

5 minute flow recorded at has been 1.4 cfs at E125 (Shaull et al. 1996, 56019; Shaull et al. 1996, 56020;
Shaull et al. 1998, 57581). The maximum flow recorded at the Laboratory boundary for the period of
record is approximately 2.6% of the calculated 50-year, 6-hour precipitation event; however, the period of
record is not sufficient to represent a 50-year event.

The highest five 24-hour precipitation events recorded at Los Alamos are shown in Table 3.4.3-1 (Bowen
1990, 6899, Table 1.1). Because of the nature of thunderstorms on the Pajarito Plateau and the extreme
variation in elevation differences in the Sandia Canyon watershed area, it is unlikely that the entire Sandia
Canyon watershed has received the maximum amounts of precipitation that have been recorded during
any specific event. Since 1911 the average annual maximum precipitation in a 24-hour period at Los
Alamos is approximately 1.5 in. (Bowen et al. 1990, 6899). The location of the "official" meteorological
station has changed over the years; however all locations are within 30 m (100 ft) of each other in
elevation and 5 km (3 mi) in distance. The composite record from the official stations was used to obtain
the data shown in Table 3.4.3-1, which are from an elevation of approximately 2250 m (7400 ft) above
sea level.

Table 3.4.3-1
Highest 24-Hour Precipitation Events Recorded at Los Alamos

24-Hour Precipitation

Rank (in.) Date
1 3.48 October 5, 1911
2 251 June 10, 1913
3 2.47 July 31, 1968
4 2.45 January 27, 1916
5 2.26 August 1, 1951
Maximum Annual Average 15 1911 to 1996

Source: Bowen 1990, 6899.
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3.4.3.1.4 Infiltration in Sandia Canyon

Surface water enters Sandia Canyon from runoff and discharges from NPDES outfalls at TA-3. Most of
the surface water normally infiltrates into the alluvium and likely recharges a body of perched alluvial
groundwater in the middle and lower sections of the canyon on Laboratory property. As the groundwater
moves through the alluvium, some is lost to ET, and the remainder seeps into the underlying tuff, the
Cerro Toledo interval, or the basalt, as the water in the alluvium continues to move downgradient.

The extent of seepage into suballuvial units in Sandia Canyon is not known. In the past boreholes such
as PM-1, PM-3, and SCO-1, which were drilled into the suballuvial units in lower Sandia Canyon,
encountered dry rock beneath the alluvium (Purtymun 1995, 45344, pp. 142, 260 through 276). However,
during drilling of PM-1 indications of the presence of water in the basalt at a 450-ft (137-m) depth suggest
the presence of some intermediate perched groundwater.

Records of discharge volumes from the TA-3 sanitary treatment plant, the SWSC plant at TA-46, and
cooling towers at TA-3 suggest that about 200,000 gpd of water flow into Sandia Canyon. Nearly all of
this water infiltrates into the alluvium in the upper and middle parts of Sandia Canyon. Streamflow at the
eastern Laboratory boundary in Sandia Canyon is recorded only during precipitation events and normally
includes mostly runoff from the vicinity of the stream gage.

A portion of the streamflow in Sandia Canyon probably recharges a shallow alluvial groundwater body in
the middle canyon, and the remainder is lost through infiltration into subsurface units and through ET
(e.g., Baltz et al. 1963, 8402, p. 82; Purtymun 1974, 5476, p. 4; Purtymun et al. 1983, 6407, p. 3). No
monitor wells have been installed in the middle part of Sandia Canyon to detect and monitor potential
alluvial groundwater, but investigations planned as part of the SAP in Chapter 7 of this work plan include
installation of observation wells for this purpose. Two alluvial monitor wells are located in the lower
canyon on Laboratory property, but water is not usually present in these wells.

An intermediate perched groundwater system was encountered in R-12 from depths of 443 ft to 519 ft
(135 m to 158 m) in the lower part of the Cerros del Rio basalt and in underlying old alluvium in the Puye
Formation. The saturated thickness of this groundwater body is approximately 75 ft. Solute chemical data
show the presence of possible elevated concentrations of some anions (chloride, nitrate, and sulfate)
within groundwater samples collected during the drilling of R-12. These solutes may be derived from
alluvial groundwater in middle Sandia Canyon. Nitrate concentrations observed in R-12 groundwater at
depths of 443 and 495 ft (4.9 and 5.5 mg/L, respectively) are above background values, which are
typically less than 0.5 ppm nitrate as nitrogen. In addition, nitrogen isotopic data for these two samples is
consistent with derivation of nitrate from a sewage source, possibly the TA-3 outfall (LANL 1998, 59665,
pp. 33-34). These data suggest a possible infiltration pathway of surface water and alluvial groundwater
to deeper intermediate perched zones beneath Sandia Canyon.

Infiltration through mesa tops is very slow. At the surface of the mesa tops, ET consumes approximately
90% of precipitation, which leaves little water for runoff or infiltration. The mean annual calculated
percolation of water beneath the surface on mesa tops is approximately 0.04 in. (1 mm) per year.
Infiltration beneath canyon floors is higher and has been calculated to be approximately 0.18 in. (4.4 mm)
per year beneath Cafiada del Buey and between 0.8 and 4 in. (20 and 100 mm) per year beneath Pajarito
Canyon (LANL 1998, 57576, p. 54).

3.4.3.1.5 Surface Water Quality and Contaminant Data in Sandia Canyon
3.4.3.1.5.1 Results of Environmental Surveillance Sampling of Surface Waters

ESH-18 personnel annually collect surface water samples from the Sandia Canyon stream at three
sampling stations, SCS-1, SCS-2, and SCS-3, which are located in upper and middle Sandia Canyon.
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The locations of the sampling stations are shown on Figure A-1. Since 1969 a total of 58 surface water
samples have been collected at SCS-1 and SCS-2, and since sampling began at site SCS-3 in 1976, 29
samples have been collected. Fewer samples have been collected at SCS-3 in part because surface
water has not always extended downstream to this site when sampling was conducted. During the early
1970s four to six samples were collected each year, and from 1976 to 1988 one to two samples were
collected each year. Since 1988, samples have been collected annually at each site. The samples are
routinely analyzed for radionuclide activity, and about 75% of the samples have been analyzed for
general inorganic water quality constituents. Since 1990 the samples have also been analyzed for trace
metal constituents; before 1990 analysis for trace metals was performed periodically. Trace metal
analyses are available for about 30% of the samples.

Additionally, stormwater runoff samples have been collected periodically from the stream channel at state
road NM4 after significant runoff events. Runoff sampling was performed three times in 1978 and once in
1994. The following discussion of the results of environmental surveillance sampling is based on data
presented annually in the environmental surveillance reports (e.g., Environmental Surveillance and
Compliance Programs 1997, 56684).

3.4.3.15.1.1 Surface Water Quality in Sandia Canyon
General Water Quality

Figure 3.4.3-3 summarizes the results of surface water sampling in Sandia Canyon for general inorganic
water quality parameters at each collection site. The stream in Sandia Canyon is fed primarily by effluent
discharges from outfalls at TA-3. Since 1992 the SWSC plant at TA-46 has also discharged to Sandia
Canyon. Figure 3.4.3-3 shows the minimum, maximum, and mean concentrations of analytes sampled.
Most cations and anions vary approximately an order of magnitude at the SCS-1 site, with slightly less
variation observed at the downstream sites. The amount of variation observed in analytes reflects both
sampling techniques and seasonal variations in water quality parameters, likely caused by dilution of the
effluent discharges by variable runoff volumes. No significant trends in the annual or historical variation of
surface water quality data at the SCS sites are obvious, due in part to the annual sampling being
conducted at different times of the year and sampling techniques that were used (for some analytes,
samples were not filtered before analysis).

Nitrate (as N) was measured above 10 mg/L at each collection site in July 1994, when the highest value
observed was 14 mg/L at site SCS-1. One other sample collected from site SCS-1 in 1987 contained 11
mg/L nitrate (as N), but in general most results have been below 10 mg/L, with a mean value of 5 mg/L at
site SCS-1. Ammonium (NH,-N) has also been detected at site SCS-1 in concentrations as high as 7.46
mg/L during the early 1980s. Ammonium concentration observed at SCS-2 and SCS-3 have generally
been below 1.4 mg/L. In 1972 a maximum fluoride concentration of 179 mg/L was observed at SCS-1 and
9 mg/L was observed at SCS-2, but fluoride concentrations are generally less than 2 mg/L.

A comparison of the mean surface water quality data at each collection site in Sandia Canyon is shown in
Figure 3.4.3-4. The mean concentrations of most analytes including calcium, specific conductance,
fluoride, potassium, lithium, magnesium, sodium, ammonia, nitrate (as nitrogen), phosphorous,
phosphate, sulfate, and total dissolved solids (TDS) are highest at the SCS-1 site, which is located
downstream of the effluent outfalls at TA-3. The mean concentration of bicarbonate appears to increase
slightly in the downstream sample sites. This increase possibly is related to a slight increase in the pH of
the surface water observed in the downstream sample sites. Water quality in the stream in Sandia
Canyon is generally poorer quality than other streams on the Pajarito Plateau because, except for
periodic times of stormwater runoff and snowmelt, the stream in Sandia Canyon is entirely from effluent
discharges (e.g., Schiager and Apt, 1974, 5467, p. 41).
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Figure 3.4.3-3.  Summary of environmental surveillance sampling in Sandia Canyon for general
water quality parameters.
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Figure 3.4.3-4. Comparison of mean surface water quality in Sandia Canyon.

Metals

The summary of results of surface water sampling for metal constituents at the sampling sites in Sandia
Canyon is shown in Figure 3.4.3-5. Before 1993 the analyses for metals were performed on samples that
were acidified at the time of sampling and later filtered in the laboratory before analysis (AF samples). From
1993 through 1996 the analyses for metals were performed on unfiltered samples (UF samples), which
represent the total concentration of the analytes in the samples. In 1997 the samples were filtered at the
time of collection and before being acidified (F samples); these results represent the concentrations of the
dissolved analytes. A review of the results of the sample analyses indicate that over the years the range of
the results observed for the AF and the UF samples for most analytes are virtually indistinguishable.
Therefore the AF and UF sample results were combined for the following summary discussion.

Figure 3.4.3-5 shows the minimum, maximum, and mean total concentrations for each analyte through
1996. In 1997 the surface water data represent dissolved concentrations of the metals and therefore
these data are not included with the total concentration summary data and are shown separately on the
figure. For most analytes the dissolved (filtered) data obtained in 1997 are below detection limits
(concentrations are not shown on the figure) or are observed in concentrations less than the mean
concentrations obtained for the total metals (unfiltered) samples.
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Figure 3.4.3-5.

ER19990013

Summary of environmental surveillance sampling of Sandia Canyon surface
water for metal constituents.
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Chromium concentrations have been observed as high as 5380 ug/L in 1978 at SCS-1 and 760 ug/L at
SCS-2in 1994. In addition, hexavalent chromium was used in the treatment of water at the power plant at
TA-3 before 1972. This resulted in the presence of hexavalent chromium in the surface water as high as
11.2 mg/L at SCS-1 and as high as 7.3 mg/L at SCS-2 in 1971. The use of hexavalent chromium was
discontinued in April 1972 (Purtymun 1975, 11787, p. 115). In 1974 the concentration of hexavalent
chromium was 1 pug/L at SCS-2. Other trace metals including cadmium and nickel have been detected in
the unfiltered surface water samples, the highest concentrations are observed at SCS-1.

Comparison of the mean metals concentrations at the three collection sites is shown in Figure 3.4.3-6.
The mean concentrations of most metals are highest at SCS-1, the upstream site, and decrease
downstream. Those metals with concentrations highest at site SCS-2 include aluminum, barium, cobalt,
copper, iron, manganese, antimony, selenium, strontium, thallium, and vanadium. Only beryllium, nickel,
and tin appear to increase in concentration downstream. Metals with significantly higher mean
concentrations at site SCS-1 below the effluent outfalls are silver and chromium, which may be
associated with discharges from the cooling water towers. Although the surface water in Sandia Canyon
is not a source of drinking water, the EPA drinking water standard values are also shown on Figure
3.4.3-6 for comparison. All mean metals concentration are below the drinking water standard except for
aluminum, arsenic, cadmium, chromium, iron, and manganese.
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Source: Environmental surveillance reports 1970-1997.

Figure 3.4.3-6. Comparison of mean metals concentrations in surface water in Sandia Canyon.

September 1999 3-48 ER19990013



Sandia Canyon and Cafada del Buey Work Plan

Radionuclides

The summary of the results of surface water sampling for radionuclides is shown in Figure 3.4.3-7, and
the comparisons of the average values obtained at each surface water site are shown in Figure 3.4.3-8.
In general, the highest observed activities of tritium (41100 pCi/L at SCS-1) were collected at each site in
Sandia Canyon in 1981. Since that time tritium activities have generally been less than 1000 pCi/L (the
Environmental Protection Agency [EPA] drinking water standard is 20,000 pCi/L).

The highest activity of plutonium-238 was 0.28 pCi/L in 1984 and the average value observed at SCS-1 is
0.0343 pCi/L. The highest observed activity of plutonium-239,240 was 0.12 pCi/L in 1971 and the
average value observed at SCS-1 is 0.0225 pCi/L. No historical trend in plutonium isotope activity in
Sandia Canyon is apparent. The highest average activities of americium-241 are observed at the SCS-3
site, which is the result of one sample that contained an activity of 1 pCi/L (+/-0.5 pCi/L) in 1976. The
radioactive liquid waste is treated at TA-50 and discharged into Mortandad Canyon so little radioactive
constituents are present in the effluent entering Sandia Canyon.

In 1997 surface water samples were also analyzed for organic constituents. Several organic compounds
such as bis(2-ethylhexyl)phthalate, bromoform, bromodichloromethane, chloroform, and acetone were
detected in the samples but the results for all samples were either below the quantitation limits or the
organic compounds were also detected in the laboratory blank.

Other Sampling of Surface Waters

In 1996 and 1997 ER Project personnel and representatives from ESH-19 collected a total of seven
surface water base-flow samples at several locations in upper Sandia Canyon. The samples were
analyzed for PCBs in 1996 and for selected metals and PCBs in 1997. The analytical data were
summarized in the “Sampling and Analysis Plan for Upper Sandia Canyon” (LANL 1998, 62340, p. 19
et seq.). Metals, PCBs, gross alpha, gross beta, and radium were detected in the surface water and
stormwater runoff samples. The organic compounds methylene chloride and bis(2-ethylhexylphthalate)
were also detected in some of the samples, but these compounds may be attributable to Laboratory
contamination (LANL 1998, 62340, p. 19).

3.4.3.1.5.1.2 Stormwater Runoff Water Quality in Sandia Canyon

Stormwater runoff is sampled periodically by the Laboratory and the NMED Oversight Bureau. Analytical
results are discussed below.

Environmental Surveillance Runoff Sampling

ESH-18 personnel periodically collect runoff samples from Sandia Canyon at state road NM4. Samples
were collected after three runoff events in 1978 and one in 1994. The runoff samples were filtered and
analyzed for selected general inorganic constituents and selected radionuclides. The results of the runoff
sampling are provided in annual environmental surveillance reports (ESG 1979, 5819, p. 24;
Environmental Protection Group 1996, 54769, p. 151). The runoff event collected on August 10, 1978,
contained 10,500 pCi/L tritium and 2.8 pg/L uranium. However observed tritium activity of the runoff event
in 1994 was 100 pCi/L. Plutonium-238 activity measured in the suspended sediment fraction of the runoff
event in 1994 was 0.007 pCi/g, slightly above the sediment BV (0.0006 pCi/g). The highest plutonium-
239,240 activity measured in the dissolved fraction was 0.002 pCi/L and the highest activity in the
suspended sediment was 0.13 pCi/g, also in 1978.
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Source: Environmental surveillance reports; Purtymun 1975, 11787.

Figure 3.4.3-7. Summary of environmental surveillance results for radionuclides in surface water
in Sandia Canyon.
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Figure 3.4.3-8. Comparison of mean radionuclide activities in surface water in Sandia Canyon.

DOE NMED Oversight Bureau Sampling

In 1992 and 1993 personnel from the NMED DOE Oversight Bureau collected snowmelt runoff samples
at one site in Sandia Canyon, station SA-6.1, which corresponds to the location of SCS-3. The samples
were analyzed for general inorganic constituents, radionuclides, VOCs, and total and dissolved metals.

The results of the sampling are reported by Monahan et al. (1996, 63507) and are similar to the results

obtained by the environmental surveillance sampling.

In 1996 a series of stormwater runoff samples were collected at site SA-3.48, which corresponds to ESR
site Sandia at SR-4. During a runoff event on October 4, 1996, a series of four runoff samples were
collected at five-minute intervals. The samples were analyzed for suspended solids, uranium, and PCBs.
The suspended solid content decreased in each consecutive sample from a high of 12,200 mg/L to 3230
mg/L (Yanicak 1998, 57583, Table 7). PCBs were not detected in the water above the detection limit of
1.0 pg/L (Yanicak 1998, 57583, Table 12). The uranium concentration in the filtered water samples varied
with the mass of suspended solids and varied from 1.03 pg/L to 28.9 pg/L (Yanicak 1998, 57583,

Table 9).

On June 29, 1996, a surface water sample was collected at site SA-8.7, which corresponds to the

wetland area in upper Sandia Canyon. The sample was analyzed for PCBs. The water did not contain
PCBs in concentrations above the detection limit, which was 0.5 pg/L (Yanicak 1998, 57583, Table 12).

ER19990013 3-51 September 1999



Sandia Canyon and Cafada del Buey Work Plan

On June 3, 1997, a surface water sample was collected from site SCS-3. On August 5, 1997, a surface
water sample was collected from site SA-7.0, which approximately corresponds to site SCS-2 (see Figure
A-1). The sample collected at SCS-3 was analyzed for limited water quality parameters, mercury, and
strontium-90. The sample contained 0.17 mg/L nitrate (as N), 76 mg/L chloride, 150 mg/L bicarbonate,
and 59 mg/L sulfate (Yanicak 1998, 57583, Table 7). Mercury and strontium-90 were not detected above
detection limits. The sample collected from site SA-7.0 was analyzed for PCBs, which were not detected
above the detection limit of 1 mg/L (Yanicak 1998, 57583, Table 12).

On July 1, 1998, another runoff sample supported by continuous flow was collected at site SA-7.0, which
corresponds to site SCS-2. The sample was analyzed for selected general water quality parameters,
metals (dissolved except for mercury and selenium, which were totals), and uranium (dissolved). The
samples were also analyzed for organochlorines, pesticides, and PCBs in the unfiltered water and in the
suspended sediment fraction and for metals in the suspended sediment fraction (Yanicak 1999, 63495).
The results of the analyses showed the water contained 1200 mg/L total suspended sediment that
contained PCBs at a concentration of 210 pg/kg (Aroclor 1260) and chromium, lead, and zinc in
concentrations above BVs for sediment. Metals concentrations in the filtered runoff (dissolved) were
below the detection limit except for aluminum, iron, molybdenum, and silica. Mercury was detected in the
unfiltered water at a concentration of 0.0009 mg/L; selenium was not measured above detection limits.
Uranium (dissolved) was measured at a concentration of 0.30 pg/L (Yanicak 1999, 63495).

3.4.3.1.6 Summary of Surface Water Hydrology Issues and Data-Collection Activities Needed to
Understand the Surface Water Hydrology of Sandia Canyon

The surface water hydrology of Sandia Canyon is summarized below.

» Natural streamflow in Sandia Canyon is ephemeral. A short reach of continuous flow from
NPDES outfalls at TA-3 extends from TA-3 for a distance in upper part of Sandia Canyon. The
continuous flow combined with stormwater runoff does not usually extend beyond the middle
canyon.

* NPDES sanitary outfalls at TA-3 discharge approximately 160,000 gpd to Sandia Canyon. The
continuous flow infiltrates into the alluvium in the upper and middle parts of the canyon.

* Awetland area is present in upper Sandia Canyon downstream from NPDES outfalls at TA-3.
The uppermost wetland area is located adjacent to TA-3 and is described as a persistent,
artificially flooded, palustrine wetland. Downstream from the primary wetland area in upper
Sandia Canyon the water system designation is a temporarily flooded, palustrine wetland, and in
the middle canyon south of TA-53 the water system designation is intermittent, temporarily
flooded, riverine streambed.

»  Chromium concentrations have been observed as high as 5380 pg/L in 1978 at SCS-1 and 760
pg/L in 1994 at SCS-2. In addition, hexavalent chromium was used in the treatment of water at
the power plant at TA-3 before 1972. This resulted in the presence of hexavalent chromium in the
surface water as high as 11.2 mg/L at SCS-1 and as high as 7.3 mg/L at SCS-2 in 1971. The use
of hexavalent chromium was discontinued in April 1972.

» Surface flow across the eastern Laboratory boundary at state road NM4 is ephemeral. Flow
reaches the Rio Grande occasionally as the result of high snowmelt runoff or periodic storm events.

» One short perennial reach occurs in lower off-site Sandia Canyon below Sandia Spring. This
short perennial reach does not extend to the Rio Grande.
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The following additional data-collection activities are needed to understand the surface water hydrology of
Sandia Canyon.

*  Monitor streamflow volumes in upper Sandia Canyon to determine the amount of stream loss in
this area.

» Determine quarterly surface water quality parameters.

3.4.4 Hydrogeology

This section presents a summary of prior investigations of the hydrogeology of Sandia Canyon and
discusses the hydrogeology of the known saturated zones located in the alluvium, intermediate zones,
and in the regional aquifer. Intermediate perched zones have been identified in the Sandia Canyon area
and may be present in the Cafiada del Buey area.

Groundwater pathways beneath the Canyons are important because of the possibility of contaminant
transport laterally or downward to zones of saturation that may be capable of contaminant transport off-
site. Understanding the unsaturated zones at the upper portion of the alluvium and, most importantly, in
the underlying tuff and deeper zones, is an important aspect of understanding potential transport
pathways.

Special low-detection-limit (0.67 pCi/L) measurements of tritium have confirmed the presence of recent
recharge (less than 50 years old) to intermediate zones and the regional aquifer at characterization well
R-12 and at several locations in other deep wells including TW-8 in Mortandad Canyon. The source or
recharge to these zones is apparently from alluvial sources (Blake et al. 1995, 49931, p. 33; Rogers et al.
1996, 54714, Table 2; LANL 1998, 59665, p. 2).

3441 Shallow Unsaturated Alluvial Zone

The shallow unsaturated alluvium is that portion of the alluvium from the surface downward to the top of
the alluvial saturated zone. Sandia Canyon receives inflow from stormwater runoff, snowmelt, and several
NPDES-permitted discharges, including the TA-46 SWSC plant effluent outfall at TA-3. In the upper
canyon, near TA-3 flow from the effluent discharges is maintained for a distance downstream in the
channel. Where continuous flow occurs, the thin alluvium probably is saturated. Alluvium in floodplains 3
ftto 4 ft (0.91 m to 1.2 m) above the stream channel through these reaches are not saturated but
probably contribute to storage.

In middle Sandia Canyon the surface flow normally infiltrates into the alluvium, and the stream channel is
dry except during periods of heavy precipitation and snowmelt runoff. Shallow alluvial groundwater is
likely present in middle Sandia Canyon; however water levels in the alluvium in Sandia Canyon are not
known.

During periods of precipitation and increased streamflow, the surface water front advances downstream.
The surface water infiltrates into the alluvial sediments, and the alluvium becomes saturated. The
unsaturated zone in the alluvium may be dissected down the center of the canyon by the infiltration of
surface water.

3.4.4.2  Alluvial Groundwater in Sandia Canyon

This section describes the wells that have been installed in Sandia Canyon and summarizes the
information that is known about the alluvial groundwater. An understanding of the bedrock stratigraphy,
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alluvial stratigraphy, and the relationship between water in the alluvium and water in suballuvial
intermediate perched zones, if present, is needed to understand the hydrogeology of Sandia Canyon.

An alluvial groundwater body of limited extent is probably present in the upper and middle portions of
Sandia Canyon. Two observation wells installed in the alluvium in lower Sandia Canyon do not contain
water, indicating that an alluvial groundwater system does not extend to the lower reaches of the canyon
(Purtymun and Stoker 1990, 7508, p. 6). The two wells, SCO-1 and SCO-2, were installed near existing
water supply wells PM-1 and PM-3 as required by conditions of the HSWA permit (EPA 1990, 1585, p. 7;
LANL 1998, 58841, p. 2-10).

The extent of the probable shallow alluvial groundwater body in Sandia Canyon is not known. The
presence of alluvial groundwater is likely in middle Sandia Canyon and particularly at the wetlands in
upper Sandia Canyon; however alluvial groundwater has not been intersected by the observation wells
drilled to date. One well in lower Sandia Canyon, SCO-2-old (for a time also referred to as SCO-4) was
dry when drilled in 1966, and usually is dry. However in September 1969, after a stormwater runoff event
in Sandia Canyon, this well contained enough water to collect an alluvial groundwater sample (Purtymun
1975, 11787, p. 117). The results of the analyses of the alluvial groundwater sample are discussed in
Section 3.4.3.

The only known groundwater discharges in Sandia Canyon are the wetlands in upper Sandia Canyon,
which are fed by surface water, and any losses from ET (e.g., Purtymun and Kennedy 1971, 4798, p. 8).
An unknown volume of alluvial groundwater presumably seeps downward into subsurface units through
the bedrock at the base of the alluvium. The depth to the regional zone of saturation near TA-72 is
approximately 750 ft (230 m). Sandia Spring in lower off-site Sandia Canyon discharges groundwater
from the Puye Formation and is probably not directly connected to the alluvial groundwater.

Figure A-2 is a longitudinal cross section that shows the locations of existing wells in and near Sandia
Canyon. Six tables in Appendix C (Table C-1 through Table C-6) describe the wells and boreholes;
provide location information and current status; provide construction information; provide stratigraphic
information; and provide available water level measurements. Some of the stratigraphic information
provided when some of the boreholes were originally drilled was found to be inconsistent with that from
adjacent boreholes and with current understanding of the stratigraphy of the area. Therefore, Table C-6
contains both the original stratigraphic information, which is largely obtained from Purtymun (1995,
45344), and a revised set of stratigraphic picks based on review of lithologic descriptions and on local and
regional stratigraphic information. Discussion of some of the revised stratigraphy is presented in the
following sections.

3.4.4.2.1 Early Alluvial Groundwater Investigations in Sandia Canyon

The first alluvial boreholes drilled in lower Sandia Canyon were observation wells drilled in 1966 by the
Environmental Surveillance Group (now ESH-18). Observation wells SCO-1 and SCO-2 were drilled in
1966 in lower Sandia Canyon to determine the presence of water in the alluvium near supply wells PM-3
and PM-1, respectively (Purtymun 1995, 45344, p. 67). For a time these wells were called SCO-3 and
SCO-4, probably expecting that at least two additional wells would be drilled upstream in Sandia Canyon
(e.g., Purtymun 1973, 4971, p. 3; Purtymun 1975, 11787, p. 117). A summary of the information obtained
from these holes is in Appendix C, and the locations of these test holes are shown in Figure A-1. The
stratigraphic information obtained from these holes is shown graphically in Figure A-2. These original
observation wells in Sandia Canyon were both drilled to a depth of 20 ft (6 m) and did not encounter
water in the alluvium at the time they were drilled. After a significant stormwater runoff event in
September 1969, SCO-4 (SCO-2) contained some water; however SCO-3 (SCO-1) was never observed
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to contain water (Purtymun 1975, 11787, p. 117). These two wells were subsequently damaged and were
plugged and abandoned (Purtymun 1995, 45344, p. 67). The well information associated with the original
wells in Sandia Canyon is provided in Appendix C as SCO-1-old and SCO-2-old.

Replacement wells SCO-1 and SCO-2 were drilled in 1989 adjacent to the previous locations of the
former wells SCO-1 and SCO-2. SCO-1 was drilled to a depth of 79 ft (24 m), the alluvium was
encountered from surface to a depth of 18 ft (5.5 m), and the well was drilled into the Otowi Member of
the Bandelier Tuff. SCO-1 was completed to a depth of 20 ft (6 m). with a perforated screen interval from
9.3 ftto 19.3 ft (2.8 m to 5.9 m) (Purtymun 1995, 45344, p. 142). SCO-2 was drilled to a depth of 29 ft
(9.1 m) in the Otowi Member. The alluvium was encountered to a depth of 15 ft (4.6 m) and the well was
completed with a screen interval from 8.4 ft to 18.4 ft (2.6 to 5.6 m). Water has never been observed in
wells SCO-1 and SCO-2.

In 1991 a total of eight boreholes were drilled adjacent to the three surface impoundments at TA-53 for
the purpose of characterizing the subsurface conditions beneath the surface impoundments. Seven of the
boreholes were drilled on the mesa at TA-53 but one borehole was drilled on the north flank of Sandia
Canyon. Borehole 53-7 was drilled near the head of a small canyon directly adjacent to and southwest of
the impoundments to identify impacts from the impoundments and to determine the possible presence of
perched groundwater. This borehole drilled to a total depth of 80 ft (24.4 m) and was dry; the borehole
was completed as a neutron-moisture access hole (Purtymun 1995, 45344, p. 329; LANL 1998, 58841,

p. 2-25).

Core samples from borehole 53-7 were used to determine the hydraulic properties of the Bandelier Tuff
that underlies the surface impoundments at TA-53. Core samples were collected from the Otowi Member
in borehole 53-7. The samples were measured for gravimetric and volumetric moisture content, density,
and moisture retention characteristics. Porosity and saturated hydraulic conductivity of the samples were
also determined (LANL 1998, 58841, p. 2-25).

Saturation was not observed in any of the six boreholes around the surface impoundments (LANL 1998,
58841, p. 2-25). Boreholes drilled adjacent to the impoundments showed only tritium at depth. The
highest concentration of tritium was seen in borehole 53-5 located immediately south of the middle of the
two northern impoundments, in the area of the former unlined drainage ditch. The highest concentration
detected was 100 nCi/L at 100 ft (30 m) (the bottom of the borehole), which is approximately 100—-1000
times greater than tritium concentrations detected at baseline borehole 53-B. The other five boreholes,
drilled within approximately 50 ft (15 m) of the impoundment dikes, all had tritium concentrations at
depths that ranged from less than 0.1 nCi/L to approximately 10 nCi/L, considerably less than in borehole
53-5. Metals were detected below background concentrations, and VOCs and SVOCs were not detected.
These measurements indicate that tritium is the only contaminant that has migrated into the vadose zone
below the surface impoundments; the lateral tritium migration is at most 30 ft (9 m) from the
impoundment, while vertical tritium migration is at least 100 ft (30 m) in this location (LANL 1998, 58841,
p. 2-27).

3.4.4.2.2 Recent Groundwater Investigations in Sandia Canyon

Borehole SCOI-3 was drilled in May 1996 as part of the “Task/Site Work Plan for Operable Unit 1049: Los
Alamos Canyon and Pueblo Canyon” (LANL 1995, 50290). SCOI-3 was completed to base of the Guaje
Pumice Bed at a depth of 132.5 ft (40.4 m) before operations were temporarily suspended because of a
lack of funds. SCOI-3 was planned to be an intermediate-depth well, and its original intent was to sample
perched groundwater identified at a depth of 450 ft (137.2 m) in basalt within the Puye Formation that was
encountered during drilling of water supply well PM-1 in 1964 (Cooper et al. 1965, 8582, p. 40). The
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purpose of SCOI-3 was reevaluated during development of the Laboratory’s hydrogeologic work plan
(LANL 1996, 55430), and it was decided that a single well designed to characterize perched zones and
the regional aquifer was needed at this location. This new well was named R-12, to be consistent with the
nomenclature used to designate regional aquifer wells in the work plan and the core document (LANL
1997, 55622). Instead of deepening SCOI-3, R-12 was drilled as a new well so that larger casing sizes
could be used to ensure that a well of adequate diameter could be installed into the regional aquifer
(LANL 1998, 59665, p. 2). SCOI-3 did not encounter water in the alluvium or in units of the Bandelier Tuff.

In 1998 characterization well R-12 was drilled to a total depth of 847 ft (258.2 m) in lower Sandia Canyon
near the eastern boundary of the Laboratory. This well is located adjacent to abandoned borehole SCOI-3
and about 400 ft (122 m) southwest of supply well PM-1. At the level of intermediate perched
groundwater zones and the regional aquifer, R-12 is downgradient of multiple contaminant source areas
that potentially include PRSs in Sandia Canyon, Los Alamos Canyon, and Mortandad Canyon
watersheds. R-12 was also sited to provide early warning for contaminants approaching water supply well
PM-1 and to provide hydrologic and geologic data for understanding the vadose zone and regional
aquifer in this part of the Pajarito Plateau. In descending order, geologic units penetrated in R-12 included
alluvium, tephras and volcaniclastic sediments of the Cerro Toledo interval, Otowi Member of the
Bandelier Tuff, basaltic rocks of the Cerros del Rio volcanic field, old alluvium, Puye Formation, and
basaltic rocks of the Santa Fe Group (LANL 1998, 59665, p. 1). R-12 did not encounter groundwater in
the alluvium.

Hydrologic characteristics of the shallow alluvial groundwater in Sandia Canyon, such as permeability and
transmissivity, have not been determined. However, it is likely that hydrologic characteristics of the
alluvium in Sandia Canyon are similar to those properties obtained from slug tests performed on alluvial
observation wells in Los Alamos Canyon. The mean hydraulic conductivity obtained from five slug tests of
alluvial wells in Los Alamos Canyon was 3.2 E-04 ft/sec (9.6 E-05 m/sec). Using a gradient of 0.027,
which is equivalent to the slope of the steam channel, and an assumed porosity of 0.3, the average rate
of groundwater movement in the alluvium in Los Alamos Canyon was estimated to be approximately

900 ft (270 m) per year (Gallaher 1995, 49679). A summary of the general hydraulic properties of
alluvium is provided in Table 3-2 of the core document (LANL 1997, 55622, p. 3-30).

Figure A-2 shows transverse cross sections of the alluvium-filled channel at several locations along the
canyon, including locations of wells where information about the shape of the channel is approximately
known. The character of the alluvial groundwater is probably similar to other adjacent canyons and is
probably restricted to the lower portion of the alluvium within the V-shaped channel in the middle canyon.
The alluvial saturated zone is probably widest south of TA-53, where the canyon floor is widest.

There are no documented observations of water level fluctuations in the alluvial groundwater in Sandia
Canyon. However, the water levels likely fluctuate seasonally, much like the fluctuations observed in
Mortandad Canyon (LANL 1997, 56835, p. 3-93), which shows that saturated conditions in the alluvium
are transient. Also, the probable nature of deposition of the alluvial sediments (shifting streambed and
overbank flood deposits [e.g., Reneau and McDonald 1996, 55538, p. 47]) indicates that a high degree of
heterogeneity in the physical characteristics of the alluvial groundwater body is likely. Groundwater flow in
the alluvium is probably controlled by highly conductive zones such as buried stream channels, braided
deposits, and point-bar deposits. The flow may be limited in portions of the alluvium by finer-grained
deposits such as floodplain and overbank deposits.

Currently, two alluvial groundwater wells are checked as part of the Laboratory’s routine monitoring
program. These include SCO-1 and SCO-2, which are both completed to a depth of 20 ft (6 m). These
wells have been dry when checked since these wells were reinstalled in 1989.
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3.4.4.2.3 Relationship Between Alluvium and Bedrock Stratigraphic Units in Sandia Canyon

Figure A-2 shows the bedrock stratigraphic units identified during borehole drilling for the test holes and
the alluvial monitoring wells in Sandia Canyon (Purtymun 1995, 45344, pp. 141 and 142). The cross
section shows the location and depth of the wells and the available gamma log traces adjacent to the
boreholes. The figure also shows the approximate base of the alluvium at the deepest part of the canyon
(generally near the center of the canyon). Regionally, the Tsankawi Pumice Bed and the Cerro Toledo
interval are present at the base of the Tshirege Member. However, none of the deep boreholes drilled in
Sandia Canyon identified the presence of these units because when the deep wells were drilled in Sandia
Canyon the presence of these units in the subsurface was not well documented.

The Tsankawi Pumice Bed and Cerro Toledo interval sediments including boulder gravel beds outcrop in
lower Sandia Canyon near wells SCO-2, R-12, and PM-1. Large boulders of Tschicoma Formation dacite
present on the south wall of the canyon have been assigned to the Cerro Toledo interval (Reneau and
McDonald 1996, 55538, p. 38). The presence of the Cerro Toledo interval beneath upper and middle
Sandia Canyon has not been identified in previous drill holes, but recent boreholes drilled in Mortandad
Canyon and elsewhere have encountered sediments of the Cerro Toledo interval.

The cross section shows the projected position of the stratigraphic contact between the base of the
Tshirege Member and the Tsankawi Pumice Bed/Cerro Toledo interval in the Sandia Canyon area. Based
on this projection, the base of the alluvium intersects the Tsankawi Pumice Bed/Cerro Toledo interval in
lower Sandia Canyon west of well SCO-1 in the vicinity of TA-72. Boreholes drilled west of SCO-1 and
south of TA-53 will probably encounter a thin, weathered section of the Tshirege Qbt 1g unit, which may
be too thin to recognize in auger cuttings, and will then penetrate into the Cerro Toledo interval. The
upper part of the Cerro Toledo interval consists of well-stratified tuffaceous sandstones, siltstones, and
primary ash-fall and pumice-fall deposits as described in Section 3.3.1.4. In auger cuttings these deposits
may be difficult to distinguish from the alluvial sediments. In the lower canyon east of SCO-1, boreholes
will encounter the Otowi Member of the Bandelier Tuff beneath the alluvium.

In the middle canyon, the intersection of the alluvium and the Cerro Toledo interval demarks potentially
differing hydrogeologic units to the west and to the east. West of this intersection the Cerro Toledo
interval may be present as a separate hydrogeologic unit and may form an intermediate perched zone of
saturation. However, east of the intersection the alluvial hydrogeologic unit may merge with the Cerro
Toledo interval to form a single hydrogeologic unit. If these hydrogeologic units merge, lateral flows of
groundwater in this combined hydrogeologic unit may be controlled by the geometry and orientation of
paleochannels in the Cerro Toledo interval. Efforts to characterize the fate of flow and contaminants in the
alluvium will consider the probability that paleochannels within the Cerro Toledo interval do not coincide
with the orientation of Sandia Canyon, thus creating potential pathways for groundwater flow laterally
away from the canyon.

3.4.4.3 Geochemistry of Alluvial Groundwater in Sandia Canyon

The purpose of this section is to discuss the geochemistry of alluvial groundwater in Sandia Canyon.
Normally the alluvial observation wells in Sandia Canyon are dry. However, in September 1969, after a
stormwater runoff event in Sandia Canyon, one sample of alluvial groundwater was obtained from
SCO-2-old, which for a time was also referred to as SCO-4 (Purtymun 1975, 11787, p. 117).

Since the two observation wells were drilled in lower Sandia Canyon in 1966, ESH-18 personnel have
checked for the presence of alluvial groundwater the SCO wells. The wells have been dry except after a
runoff event in September 1969 when water was sampled from the original SCO-2 well, which at the time
was referred to as SCO-4. The results of the analyses were reported by Purtymun (1975, 11787, p. 117).
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The sample collected from the alluvial groundwater in Sandia Canyon was analyzed for general inorganic
constituents and radionuclides. The sample contained 320 mg/L TDS, including 80 mg/L sodium, 15 mg/L
chloride, 0.18 mg/L chromate, and 1.3 mg/L nitrate (as N). The conductance was reported to be 350
puS/cm. The alluvial groundwater contained 0.4 ug/L total uranium and less than 0.05 pCi/L plutonium-238
and plutonium-239, and less than 4 nCi/L tritium (Purtymun 1975, 11787, p. 117). The results of the
analyses indicate that the alluvial groundwater was likely the result of infiltration of stormwater runoff and
probably not associated with sanitary waste discharges from TA-3 at the head of Sandia Canyon.

3.4.4.4 Summary of the Alluvial Groundwater System in Sandia Canyon and Data-Collection
Activities Needed to Understand the Alluvial Groundwater System

Known information about the alluvial groundwater in Sandia Canyon is summarized below.

» The character and extent of the shallow alluvial groundwater body in Sandia Canyon is not
known.

» Surface water infiltration from streamflow is likely to be the major source of recharge to the
alluvial groundwater.

* There are no known alluvial groundwater discharge points in Sandia Canyon. Losses from
evapotranspiration and infiltration into deeper bedrock units are the likely sources of loss of
alluvial groundwater. An unknown volume of alluvial groundwater is hypothesized to seep
downward into subsurface units through the base of the alluvium.

*  Two alluvial groundwater monitoring wells were drilled in lower Sandia Canyon in 1966; these
wells were redrilled and replaced in 1989. These wells were installed for environmental
surveillance purposes and have historically been dry. No alluvial groundwater wells have been
installed in the middle canyon where the presence of alluvial groundwater is likely.

»  One sample of alluvial groundwater was collected from SCO-2 in 1969 after a large runoff event.
The results of the analyses of the sample indicated that the alluvial groundwater was likely the
result of infiltration of stormwater runoff and probably not associated with sanitary waste
discharges from TA-3 at the head of Sandia Canyon.

» The Bandelier Tuff underlies the alluvium throughout most of the upper and middle canyon.
However, in lower Sandia Canyon near TA-72 and west of SCO-1, the Cerro Toledo interval is
likely to be present beneath the alluvium. This unit may provide an enhanced infiltration pathway
and lateral groundwater flowpaths for movement of alluvial groundwater into the subsurface.

The following additional data-collection activities are needed to understand the alluvial groundwater in
Sandia Canyon.

* To characterize and understand the movement of alluvial groundwater in Sandia Canyon,
additional alluvial groundwater monitor wells need to be installed at key locations. Intact core
samples of alluvial material will need to be collected during drilling of the well boreholes and
analyzed for hydrologic properties (saturated hydraulic conductivity, effective porosity, and
specific yield) to provide data necessary for the understanding of the groundwater flow model of
the alluvial groundwater. Transducers may be installed in selected wells to continuously monitor
water level fluctuations.

» Alluvial groundwater samples need to be collected from the alluvial groundwater monitoring wells
and analyzed to determine water quality and seasonal water quality changes.
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» To understand and model solid/solution phase interactions, both filtered and unfiltered
groundwater samples need to be collected from wells and analyzed for major cations and anions,
trace elements, radionuclides, dissolved organic carbon, stable isotopes, and anthropogenic
organic compounds.

»  Geochemical modeling simulations of surface water and groundwater chemistry need to be
performed to quantify speciation, mineral stability, adsorption reactions, and mixing reactions
between different media.

»  Groundwater flow modeling simulations of the alluvial groundwater need to be conducted to
quantify water-balance components for the alluvial system and estimate infiltration losses from
the alluvium into deeper subsurface units.

3.4.45 Deep Unsaturated Zones and Possible Intermediate Perched Zones

Understanding the hydrogeologic properties of the unsaturated zone of the Bandelier Tuff and other units
present beneath Sandia Canyon is important because the unsaturated zone may serve as either a barrier
or a conduit to the vertical and horizontal movement of alluvial groundwater or to potential transient
perched intermediate groundwater zones beneath the canyons.

The following features of the unsaturated tuff control the rates of vertical contaminant transport (Kearl
et al. 1986, 8414):

» physical properties (density, porosity, and specific gravity);

» hydraulic properties (saturated and unsaturated permeabilities, conductivities, and moisture
characteristic curves);

» properties of fractures and joints (frequency, orientation, degree of interconnectedness, and filling
materials);

» properties of unit contacts or paleosurfaces (flow paths or barriers);

» geochemical properties (specific surface area, ion exchange capacity, retardation factors, and
mineralogy); and

» depth to groundwater.

Intermediate Perched Zones in Sandia Canyon

There is evidence that intermediate perched zones of saturation are present beneath lower Sandia
Canyon. Intermediate perched zones have not been identified beneath upper and middle Sandia Canyon.
However the presence of an intermediate perched zone beneath TA-53 has been inferred (LANL 1998,
58841, p. 2-10). Perched groundwater was encountered at a depth of about 450 ft (137 m) in water
supply well PM-1 when the well was drilled in 1964 and 1965 (Cooper et al. 1965, 8582, p. 40). This
perched zone was located in the Cerros del Rio basalts and is separated from the top of the regional
water table by approximately 298 ft (91 m) of basalt and conglomerate. Supply well Otowi-4, located in
middle Los Alamos Canyon north of TA-53, also encountered perched intermediate groundwater when
the well was drilled in 1990. Intermediate perched groundwater was encountered at a depth of
approximately 253 ft (77 m), where water cascaded into the hole from a layer of coarse gravel in the
upper fanglomerate section of the Puyé Formation above the Cerros del Rio basalts (Stoker et al. 1992,
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12017). This intermediate saturated zone is separated from the top of the regional water table by about
527 ft (161 m) of conglomerate and basalt. The lateral extent of these perched groundwater bodies is not
known nor is it known if the perched groundwater at PM-1 is connected to the perched groundwater at
Otowi-4. It is also not known if these intermediate-depth groundwater bodies are hydraulically
interconnected with the regional water table (e.g., LANL 1998, 58841, p. 2-10).

In 1998 a perched groundwater system was encountered in regional aquifer well R-12, from depths of
443 ft to 519 ft (135 m to 158 m) in the lower part of the Cerros del Rio basalt and in underlying old
alluvium in the Puye Formation. The level of the groundwater in this zone rose in the borehole, indicating
that the groundwater was confined. The water level stabilized at a depth of 424 ft (129 m) after the top of
the zone was penetrated. The confining layer at the top of this zone is apparently massive basalt, and the
lower perching layer is a clay-rich lacustrine deposit. The saturated thickness of this groundwater body is
approximately 75 ft (23 m), making it the thickest intermediate-depth perched groundwater body identified
on the eastern part of the Pajarito Plateau.

Groundwater samples were collected from the perched zone in R-12 at depths of 443 ft (135 m), 464 ft
(141 m), and 495 ft (151 m). These samples were chemically characterized with respect to major ions,
trace elements, dissolved organic carbon (DOC), stable isotopes, tritium, and other radionuclides.
Analytical methods recommended by both the EPA and the Laboratory were followed for groundwater
(filtered and nonfiltered) samples. Groundwater compositions are similar for the samples collected at
depths of 443 ft (135 m) and 495 ft (151 m), but the groundwater sampled at 464 ft (141 m) has a
distinctive chemistry (LANL 1998, 59665, p. 1).

Groundwater from the perched zone is dominantly a calcium-sodium-bicarbonate-chloride type as
represented by the samples collected at depths of 443 ft (135 m) and 495 ft (151 m). There is also a
sodium-calcium-chloride-sulfate-bicarbonate groundwater at a depth of 464 ft (141 m). Groundwater from
the depths of 443 ft and 495 ft was found to contain 249.3 pCi/L to 254.7 pCi/L tritium (analysis by low-
level electrolytic enrichment), 31.5 parts per million (ppm) to 33.4 ppm chloride, <0.02 to 0.26 ppm
ammonium, 4.9 ppm to 5.5 ppm nitrate, and 2.46 parts per billion (ppb) to 2.51 ppb uranium.
Groundwater from the depth of 464 ft was found to contain 208.1 pCi/L tritium, 200 ppm chloride,

13.5 ppm ammonium, 0.21 ppm nitrate, and 2.04 ppb uranium (LANL 1998, 59665, p. 1).

3.4.4.6 Regional Aquifer

The regional aquifer beneath the Laboratory has been partially delineated by information provided from
the boreholes for 8 deep test wells and 14 water supply wells within the Laboratory boundaries (e.g.,
Environmental Surveillance and Compliance Programs, 59904, p. 135). The regional zone of saturation
occurs in the Puye Formation and the Santa Fe Group at depths below Sandia Canyon and Cafiada del
Buey ranging from approximately 1200 ft (365 m) at the head of the canyons to approximately 750 ft
(230 m) near the eastern Laboratory boundary. Beneath Cafiada del Buey the regional zone of saturation
is separated from the perched water in the alluvium/Tshirege Member at CDBO-6 and CDBO-7 by more
than 800 ft (244 m) of tuff and volcanic sediments at PM-4 near TA-51 (e.g., McLin et al. 1997, 57754).
Continuously recorded water level data collected at test wells since the fall of 1992 indicate that
throughout the Pajarito Plateau the regional aquifer responds to barometric and earth-tide effects in a
manner typical of confined to partially confined aquifers (McLin 1996, 56025).

In 1965 when water supply well PM-1 was drilled, the static water level of the regional aquifer was initially
encountered at a depth of 722.1 ft (220 m) (elevation 5798 ft [1768 m]). Recent non-pumping water levels
in PM-1 have been measured at a depth of about 761 ft (232 m) (elevation 5758 ft [1755 m]), for a lowering
of the regional aquifer level of about 40 ft (12 m) in the past 31 years (McLin et al. 1998, 63506, p. 43).
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In 1968 when water supply well PM-3 was drilled, the static water level of the regional aquifer was initially
encountered at a depth of 740 ft (226 m) (elevation 5900 ft [1799 m]). Recent nonpumping water levels in
PM-3 have been measured at a depth of about 779 ft (238 m) (elevation 5867 ft [1789 m]), for a lowering
of the regional aquifer level of about 39 ft (12 m) in the past 31 years (McLin et al. 1998, 63506, p. 45).

Beneath lower Sandia Canyon the regional water table in R-12 was encountered at a depth of 805 ft

(245 m) (elevation 5696 ft [1737 m]) in fractured basalt of the Santa Fe Group. Groundwater at the top of
the regional aquifer in this area appears to be unconfined, and the static water level occurs at the same
elevation at R-12 as that encountered in well R-9 (elevation 5696 ft [L737 m]). However, the elevation at
the top of the regional water table in R-12 is about 62 ft (19 m) lower than the nonpumping water level in
adjacent well PM-1, which is at an elevation of 5758 ft (1755 m). Figure A-2 shows the recent water levels
observed in the wells in lower Sandia Canyon.

The higher static water levels observed in nearby water supply well PM-1 are probably due to the long
screen lengths in the water supply wells that intersect multiple deeper zones, which may contribute to a
higher-level composite hydraulic head. For example, PM-1 is screened over a 1554-ft (474-m)-interval
(Cooper et al. 1965, 8582, p. 48), the top of which is 86 ft (26 m) below the total depth of R-12. The higher
static water levels in the supply wells indicate that higher-head zones occur in the regional aquifer at
depths greater than those penetrated by R-12 and R-9. The regional aquifer may have upward hydraulic
gradients in some saturated zones in this part of the Pajarito Plateau (LANL 1998, 59665, p. 17).

Figure A-2 shows the general construction information for PM-1 and PM-3 and the stratigraphy
encountered in these wells. At PM-1 a surface casing was installed to a depth of 474 ft (144 m) using
24-in. (61-cm)-diameter steel pipe. The production casing was installed from the surface to a depth of
2499 ft (662 m) using a 12-in. (30-cm)-diameter steel casing, which was slotted from 945 ft to 2479 ft
(288 m to 756 m) (Purtymun 1995, 45344, p. 275). The well was equipped with a down-hole turbine pump
powered from the surface with a steel shaft drive. A pumping test of the well was conducted in February
1965 after the well was completed. At that time the optimum yield of the well was about 700 gpm and the
specific capacity of the well was approximately 15 gpm/ft of drawdown. The transmissibility of the aquifer
was calculated from drawdown measurements to be approximately 55,000 gpd/ft (Cooper et al. 1965,
8582, pp. 48-53). In 1974 PM-1 was cleaned out after an accumulation of 500 ft (152 m) of sediment in
the casing occurred after 7.5 years of service, indicating a potential problem with the construction of the
well (Cushman and Purtymun 1975, 5479, p. 12). Since 1976 the specific capacity of PM-1 has been
about 26 gpm/ft of drawdown at an average pump rate of 585 gpm (McLin et al. 1997, 57754, p. 35).

At PM-3 a surface casing was installed to a depth of 552 ft (168 m) using 26-in. (66-cm)-diameter steel
pipe. The production casing was installed from the surface to a depth of 2552 ft (778 m) using a 14-in.
(36-cm)-diameter steel casing, which was slotted from 956 to 2532 ft (291 to 772 m) (Purtymun 1995