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INVESTIGATION WORK PLAN

Dear Mr. Bearzi:

Enclosed are two hard copies with CDs containing electronic copies of the “Pueblo
Canyon Aggregate Area Investigation Work Plan.” This investigation work plan fuffills the
requirement in Section V.H of the Consent Order to submit the Pueblo Canyon Aggregate
Area Work Plan to the department for review and written approval. This work plan includes
the investigation requirements for Solid Waste Management Unit (SWMU) 73-002 as
required by Section VI. L. of the Consent Order. The work plan was prepared in
accordance with the investigation work plan format stipulated in the Consent Order.

If you have any questions, please contact Terry Rust at (505) 665-8843 or
trust@lanl.gov or Bob Enz at (505) 667-7640 or renz@doeal.gov.
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(__; ?
David Mclnroy, Deputy Prggram Director David Gregory, Fe | Project Director
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Disclaimer

This document contains data on radioactive materials, including source, special nuclear, and by-product
material. The management of these materials is regulated under the Atomic Energy Act and is
specifically excluded from regulation under the Resource Conservation and Recovery Act and the New
Mexico Hazardous Waste Act. Information on radioactive materials and radionuclides, including the
results of sampling and analysis of radioactive constituents, is voluntarily provided to the New Mexico
Environment Department in accordance with U.S. Department of Energy policy.

Prepared by
Environmental Stewardship Division—
Environmental Remediation and Surveillance Program

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the
University of California for the United States Department of Energy under contract W-7405-ENG-36.

This report was prepared as an account of work sponsored by an agency of the United States Government.
Neither the Regents of the University of California, the United States Government nor any agency thereof,
nor any of their employees make any warranty, express or implied, or assume any legal liability or
responsibility for the use of any apparatus, product, or process disclosed, or represent that its use would
not infringe privately owned rights. Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government, or any agency thereof or its
contractors or subcontractors.

Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish; as
an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its
technical correctness. By acceptance of this article, the publisher recognizes that the U.S. Government
retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that
the publisher identify this article as work performed under the auspices of the U.S. Department of Energy.
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EXECUTIVE SUMMARY

This investigation work plan presents the proposed investigation activities required to complete the
Resource Conservation and Recovery Act facility investigation (RFI) for solid waste management units
(SWMUs) and areas of concern (AOCs) (also referred to as sites) located within Pueblo Canyon
aggregate area at Los Alamos National Laboratory (the Laboratory). The Pueblo Canyon aggregate area
is located in the Los Alamos townsite and within the Pueblo Canyon watershed. The 45 SWMUs and
AQCs (also called “sites”) in the Pueblo Canyon watershed are collectively referred to as the Pueblo
Canyon aggregate area.

The Pueblo Canyon aggregate area includes wastewater treatment plants, septic systems, landfills, and
underground storage tanks. These sites are located on former Laboratory property that is now part of the
Los Alamos townsite or that is located within Pueblo Canyon. Property transfer of these sites occurred
historically either to Los Alamos County or to private landholders.

The objectives of the proposed investigations are to determine whether a release of hazardous chemicals
and/or radionuclides has occurred and, if so, to establish the nature and extent of the release(s) to the
environment. Historical information generated during previous RFls was evaluated in accordance with
these objectives. Eleven SWMUs and AOCs in the Pueblo Canyon aggregate area are not proposed for
additional data collection under this work plan because they are currently being investigated and/or
remediated by the Department of Energy Los Alamos Site Office. Ten SWMUs and AOCs are excluded
from additional data collection because of their regulatory status of either being administratively complete
or requiring no further action. Four SWMUs and AOCs are currently being remediated under a separate
work plan.

Additional data are needed to define the extent of potential contamination for the 20 sites proposed for
investigation in this work plan.

The primary goals of the proposed investigations are to

« supplement historical data defining the nature and extent of chemicals of potential concern
(COPCs) on the mesa top and their potential migration into soil and subsurface bedrock in the
vicinity of each site, and

e characterize the nature and extent of COPC migration from mesa-top outfalls to the toe of the
hillslope colluvium in Pueblo Canyon or its tributaries.

The primary activities associated with these investigations are (1) geodetic and geophysical surveys to
locate SWMUs/AOCs and associated subsurface structures, historical sampling locations, and new
sampling locations; (2) radiological surveying of surface radiation (beta/gamma); (3) surface and near-
surface soil sampling; (4) drilling boreholes and sampling soil/tuff, and (5) confirmation sampling of
soil/tuff following the possible removal of two septic tank structures and associated lines

[AOCs 00-030(eN) and 00-030(f)] and the excavation of contaminated materials (as necessary).
Removing structures at these AOCs is contingent upon the approval of respective property owners and
the conditions-of-access agreement between the Department of Energy, the University of California, and
the property owners. Proposed sampling locations at the outfalls and on the hillslopes downgradient of
the outfalls may be relocated pending the results of both the geodetic and radiological surveys. Additional
samples will be collected in any areas with elevated radiological activity. Based upon the conceptual site
model developed after existing data were reviewed, no activities are proposed for installing vapor or
groundwater monitoring wells at this time. However, if the proposed additional data collection reveals the
need for vapor and/or groundwater monitoring wells, a supplement to this work plan will be developed.
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1.0 INTRODUCTION

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by
the U.S. Department of Energy (DOE) and managed by the University of California. The Laboratory is
located in north-central New Mexico, approximately 60 mi northeast of Albuquerque and 30 mi northwest
of Santa Fe. The Laboratory covers 40 mi’ of the Pajarito Plateau, which consists of a series of finger-like
mesas separated by deep canyons containing perennial and intermittent streams running from west to
east. Mesa tops range in elevation between 6200 and 7800 ft above mean sea level (msl).

The Laboratory's Environmental Stewardship Division-Environmental Remediation and Surveillance
(ENV-ERS) Program is participating in a national effort by DOE to clean up sites and facilities formerly
involved in weapons research and development. The goal of the ENV-ERS Program is to ensure that past
operations under DOE do not threaten human or environmental health and safety in and around

Los Alamos County, New Mexico. To achieve this goal, the ENV-ERS Program is currently investigating
sites potentially contaminated by past Laboratory operations. The sites under investigation are
designated as either solid waste management units (SWMUs) or areas of concern (AOCs).

The SWMUs and AOCs addressed in this investigation work plan are potentially contaminated with both
hazardous and radioactive components. The New Mexico Environment Department (NMED) has authority
under the New Mexico Hazardous Waste Act (NMHWA) over cleanup of hazardous wastes and
hazardous constituents. DOE has authority over cleanup of radioactive contamination. Radionuclides are
regulated under DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” and

DOE Order 435.1, “Radioactive Waste Management.”

Corrective actions at the Laboratory are subject to the Compliance Order on Consent (hereafter, the
Consent Order) entered into on March 1, 2005, by NMED, DOE, the Regents of the University of
California, and the State of New Mexico Attorney General (NMED 2005, 88027). The Consent Order was
issued pursuant to the New Mexico Hazardous Waste Act (HWA), New Mexico Statutes Annotated
(NMSA) 1978, § 74-4-10, and the New Mexico Solid Waste Act (SWA), NMSA 1978, § 74-9-36(D). This
work plan describes proposed work activities to be completed in accordance with the Consent Order
(NMED 2005, 88027).

11 General Site Information

The Pueblo Canyon aggregate area (LANL 2005, 88027 consists of 45 SWMUs and AOCs (also referred
to as “sites”) that are located within the Pueblo Canyon watershed or that discharged directly to the
Pueblo Canyon watershed from the mesa top (Figures 1.1-1 and 1.1-2 and Table 1.1-1). The sites include
wastewater treatment plants (WWTPs), septic systems, landfills, and underground storage tanks (USTs).
These sites are located on former Laboratory property that is now part of the Los Alamos townsite or in
Pueblo Canyon (Figures 1.1-3 through 1.1-24). Property transfer of these sites occurred historically either
to Los Alamos County or to private landholders.

This work plan proposes investigating 20 SWMUS/AOCs for data that are needed to define the extent of
potential contamination at the townsite and/or Pueblo Canyon. Site descriptions and historical information
on each of these sites are provided in Section 2 and Appendix B of this work plan (Table 1.1-2).

Ten SWMUs and one AOC, listed in Table 1.1-3, are also described in Section 2 and Appendix B but are
not proposed for additional investigation in this work plan. Future investigations of these 11
SWMUSs/AQCs, located at the Los Alamos County Airport, will be conducted by DOE and reported on
separately.
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Fourteen of the 45 SWMUs/AOCs in the Pueblo Canyon aggregate area are not included in this work
plan (shaded cells in Table 1.1-1).The current regulatory status of these sites is as follows:

« Two SWMUs [00-028(a) and 00-028(b)] were removed from the Laboratory’s Hazardous Waste
Facility Permit, and no further action (NFA) has been approved by the NMED (NMED 2003,
79282).

= Four AOCs [00-030(c), 00-030(q), 00-040, and C-31-001] have NFA approval by the
U.S. Environmental Protection Agency (EPA) (EPA 2005, 88464).

« Two AOCs [00-030(k) and 00-034(a)] have NFA approval by DOE (DOE 1998, 59694)

e Two SWMUs [00-019 (NMED 2002, 73204) and 00-030(g) (NMED 2003, 76018)] have pending
NMED approval of the NFAs; the approvals are contingent upon NMED approval of the
Los Alamos and Pueblo Canyons' investigation report (LANL 2004, 87390). NMED previously
approved the voluntary corrective action (VCA) completion report for SWMU 00-019 and the
Resource Conservation and Recovery Act (RCRA) field investigation (RFI) report for
SWMU 00-030(g).

e Three SWMUs (19-001, 19-002, and 19-003) and one AOC (C-19-001) are included in the
Technical Area 19 (TA-19)/Eastgate Laboratory accelerated corrective action work Plan
(LANL 2004, 85521), which was approved with modifications by NMED (NMED 2004, 87285).

1.2 Investigation Objectives

The objectives of this investigation are (1) to determine the nature and extent of contamination at the sites
included in this work plan, (2) to provide general site characterization information for evaluating remedial
alternatives, and (3) to conduct confirmatory sampling after selected septic tank structures are removed.

To help achieve these objectives, this investigation work plan

+ |dentifies additional characterization data requirements based upon a review of SWMU/AQOC
historical data

e Establishes the rationale for site characterization, data collection, and data analysis

+ |dentifies appropriate methods and protocols for collecting and analyzing samples to finalize the
characterization of each SWMU/AOC

e Describes protocols for removing SWMU/AOC septic tank structures and lines during the
investigation and subsequent confirmatory sampling

Because of several reorganizations within the ENV-ERS Program, numerous procedures have not been
revised to reflect the current name of the program or the group, ENV-Environmental Characterization and
Remediation (ENV-ECR). Therefore, all standard operating procedures (SOPs) and quality procedures
(QPs) referred to in this work plan are identified as “ENV-ECR-SOP" or "ENV-ECR-QP." Appendix A
includes a list of acronyms, a glossary, and metric conversion and data qualifier definition tables.
Appendix B contains site descriptions, operational histories, and a summary of historical investigations of
the 11 SWMUs/AOCs. A complete historical analytical data compilation is provided on CD in Appendix C.
Appendix D contains the historical published data tables for Consolidated Units 73-001(a)-99 and
73-001(b)-89. A preliminary screening risk assessment for SWMU 73-002 is provided in Appendix E. The
investigation-derived waste (IDW) management plan is provided in Appendix F.
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2.0 BACKGROUND

This section presents a brief site description and operational history for each SWMU/AOC within the
Pueblo Canyon aggregate area requiring additional investigation. This background section also describes
the conceptual site model (CSM) and interprets historical data for each site, including the nature and
extent of potential contamination. The interpretation of historical data for each site is provided below and
includes tables and figures of all inorganic chemicals detected above background values (BVs),
radionuclides detected above BV or fallout values (FV), and organic chemicals detected. BV comparisons
for inorganic chemicals are based on Laboratory BVs (LANL 1998, 59730). BV or FV comparisons for
radionuclides are also based on Laboratory BVs/FVs (LANL 1998, 59730). The summary tables also
contain screening-level value comparisons for informational only.

The soil screening-level (SSL) comparisons are based primarily on the NMED SSLs (NMED 2004, 85615)
for a residential scenario. If an NMED SSL is not available, then an EPA Region 6 SSL is used for a
particular chemical (EPA 2004, 87478). For a few chemicals, an EPA Region 9 SSL is used when there is
no corresponding Region 6 SSL (EPA 2004, 87478). Screening action levels (SAL) comparisons for
radionuclides are based on RESRAD, Version 6.21 (LANL 2002, 73705).

Appendix C provides all of the analytical results for samples presented in the remainder of Section 2. The
analytical results presented in Section C-1.0 are from samples that were sent to an off-site analytical
laboratory. The analytical results of Section C-2.0 are from samples that were analyzed by either an
on-site analytical laboratory or a mobile laboratory. These samples are considered screening-level data.

21 SWMU 00-018(a), Pueblo Canyon Wastewater Treatment Plant
21.1  Site Description and Operational History

SWMU 00-018(a) is the decommissioned Pueblo Canyon WWTP, located at the end of Olive Street in
Pueblo Canyon (Figures 1.1-2 and 1.1-3) on Los Alamos County property (LANL 1997, 56614, p. 28).
The plant, which was built between 1946 and 1948, began operating in 1951, primarily receiving waste
from residential and business properties, including the Los Alamos Medical Center (LANL 1997, 56614,
p. 28). This WWTP also received laboratory-scale (e.g., less than 10 L per month) waste from the Health
Research Laboratory (HRL) at TA-43 from 1953 to 1983, the only known laboratory contributor to the
waste stream at the plant (LANL 1997, 56614, p. 29). From 1983 to 1991, the plant received only sanitary
waste from Los Alamos businesses and residences (LANL 1997, 56614, p. 29; LANL 1992, 07667,

p. 5-61). Originally, the Zia Company operated the plant for the Atomic Energy Commission (LANL 1997,
56614, p. 28). In the early 1960s, Los Alamos County assumed control of the plant (LANL 1997, 56614,
p. 28). Los Alamos County decommissioned the Pueblo Canyon WWTP during 1991 and 1992

(LANL 1997, 56614, p. 29). After decontamination and decommissioning (D&D), sludge was transferred
from the plant's digester to the sludge beds that were sampled during the 1996 RFI (LANL 1997, 56614,
p. 29). The plant structures still exist and remain connected to the main county sewer system, although
wastewater bypasses the plant structures and pipelines.

21.2  Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for SWMU 00-018(a) includes both surface and subsurface sources of potential
exposure.
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2.1.21 Source of Contamination

Contamination at SWMU 00-018(a) resulting from historical Laboratory operations would have originated
from the oldest sludge drying beds at the site as water-soluble components infiltrated the underlying filter
media or when dried sludge for fill material was used at the site. The 1996 RFI focused on the oldest
sludge beds and the sludge fill area to the east-southeast of the sludge beds, because these areas may
have been contaminated when the plant was still receiving Laboratory wastes; more recent sludges
generated between 1983 and 1991 were subject to permit restrictions and analysis and are not expected
to have contributed to contamination at SWMU 00-018(a) (LANL 1992, 07667, p. 5-65). The typical depth
of the fill was 6 in. to 12 in., although it was observed to be as deep as 2 ft in some places (LANL 1997,
56614, p. 31). No accidental spills or releases have been documented for SWMU 00-018(a) (LANL 1992,
07667, p. 5-54).

21.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

¢ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

e Airborne transport of contaminated surface soil

e« Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil

¢ Biotic perturbation and translocation of contaminants in subsurface soil

2.1.2.3 Potential Receptors and Exposure Pathways

Discounting current site conditions, the following human receptors could reasonably be expected to be
present (current and potential future exposure scenarios) at SWMU 00-018(a):

¢ Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at SWMU 00-018(a). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to a
chemical of potential concern (COPC) in tuff. Because the rate of weathering is slow, exposure to COPCs
in tuff is negligible.
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Exposure to groundwater at SWMU 00-018(a) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 900 ft below ground surface
(bgs) (see Section 3.2.3). Although precipitation events may result in the short-term intermittent presence
of surface water, exposure to surface water at SWMU 00-018(a) is an incomplete pathway for both
human and ecological receptors because no perennial surface water bodies exist at the site.

2.1.3  Historical Data Quality Interpretation
2.1.3.1  Data Quality

A total of 26 surface and subsurface samples from the oldest sludge beds and sludge fill area were
collected during the SWMU 00-018(a) RFI (conducted from September 1996 through March 1997) and
were submitted to an off-site analytical laboratory for analysis. These samples were analyzed for at least
one of the following analytical suites: metals, gamma spectroscopy analytes, tritium, isotopic uranium,
strontium-90, polychlorinated biphenyls (PCBs), pesticides, semivolatile organic compounds (SVOCs),
and volatile organic compounds (VOCs) (Table 2.1-1).

Although hard-copy data packages are not readily available, the data validation performed for these
samples is presented in Section 4.1 and Table B-1 of the RFI report for Potential Release Sites

(PRSs) 0-018(a,b) (LANL 1997, 56614). One sample, 0100-97-0211, did not have data validation
information in the RFI report; this sample was analyzed for gamma spectroscopy, isotopic strontium, and
isotopic uranium.

The historical RF| data presented in this section were evaluated using current guidance and available
electronic data from the Environmental Restoration Database (ERDB). The original sample result is
always used, even when a field duplicate was collected. In addition, the electronic data currently available
in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation process.

Inorganic Chemical Resuits

Several inorganic chemicals were qualified as estimated (J), because the results were between the
estimated quantitation limit (EQL) and the method detection limit (MDL). Three results of manganese

were estimated and potentially biased low (J-), and three results of antimony were reported as not
detected with an estimated detection limit and potentially biased low (UJ), because the recovery of the
associated spike sample was between 30% and the lower acceptance level.

Radionuclide Results

All radionuclide analytical results that were qualified as not detected (U) were because either the
associated sample activity was less than the minimum detectable activity (MDA) or less than three times

the total propagated uncertainty.

Organic Chemical Results

Organic chemical analytical suites included PCBs (as Aroclors), pesticides, SVOCs, and VOCs. Some of
the VOC results for three samples were estimated (J) by the analytical laboratory. Four samples had
some VOCs reported as not detected with an estimated detection limit (UJ) because internal standards
associated with the sample failed. Two samples had VOC results that were estimated and potentially
biased high (J+) because the associated internal standard counts were greater than 200% of the previous
continuing calibration standard.
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No analytical results for SWMU 0-018(a) were rejected.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.1.3.2 Nature and Extent of Contamination

Some time during the operational history of the Pueblo Canyon WWTP, dried sludge from the older
sludge beds was used as fill material in an area to the east/southeast of the sludge drying beds. Samples
of this fill material were collected down to, but excluding, the underlying tuff during the 1996 RFI

(Figure 2.1-1). When the Pueblo Canyon WWTP was decommissioned in 1991 and 1992, sludge
remaining in the digestion tank was transferred to the eastern sludge drying bed (LANL 1997, 56614,

p. 29). During RFI activities in 1996, Los Alamos County personnel removed the sludge material in the
eastern sludge bed down to the level of the filter material (LANL 1997, 56614, p. 29); the sludge was
taken to the Los Alamos County landfill where it was mixed with wood chips and used as mulch. Samples
were collected from the sand filter material and underlying tuff in the eastern sludge beds, the oldest beds
at the site and the only beds that may have been impacted by historical laboratory operations.

Analytical samples collected from the sludge fill area and the filter beds are summarized in Table 2.1-1
and shown in Figure 2.1-1, including the samples removed from the sludge bed. Analytical results of
samples from the removed sludge material are summarized in the RFI report (LANL 1997, 56614). The
analytical results of the detected chemicals are presented in Tables 2.1-2, 2.1-3, and 2.1-4 for metals,
radionuclides, and organic chemicals, respectively. Soil data were used in the comparison of the sludge
samples’ data to BVs.

Sludge Fill Area

Nine samples at six locations within the sludge fill area were collected during the 1996 RFI at depth
intervals ranging from 0.5 ft to 2 ft (Table 2.1-1).

The following metals were detected above BVs: barium, cadmium, chromium (total), copper, lead,
mercury, selenium, silver, thorium, and zinc (Table 2.1-2, Figure 2.1-2). Five of the six locations (except
00-04975) had detections of one or more metals above BVs. Of the samples at these five locations,
surface samples from three locations (at locations 00-04976, 00-04977, and 00-04979) had metals
detected above BVs, and subsurface samples from two locations (00-04980 and 00-04978) had metals
detected above BVs.

In the sludge fill samples, no radionuclides were detected above their respective BVs or FVs (for samples
collected at depths less than 6 in.), and no radionuclides were detected where BVs or FVs did not apply
(Table 2.1-3 and Figure 2.1-3).

One or more organic chemicals (Aroclor-1254, Aroclor-1260, benz(a)pyrene, benzo(b)fluoranthrene,
bis(2-ethylhexylphthalate), alpha-chlordane, gamma-chlordane, 4-chloroanaline, chrysene,

4 4'-dichlorodiphenyldichloroethylene (4,4'-DDE), dieldrin, endosulfan sulfate, endrin aldehyde,
fluoranthene, indeno(1,2,3-cd)pyrene, and pyrene) were detected in samples from three locations
(00-04976, 00-04977, and 00-04980) (Table 2.1-4 and Figure 2.1-4). Of the samples at these three
locations, two were surface samples with detected organic chemicals (locations 00-04976 and 00-04977)
and one had organic chemicals detected in the subsurface (location 00-04980).
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Sludge Beds

Four samples from two locations at depths ranging from 0.5 ft to 11 ft were collected from the sand filter
material left in the older sludge drying beds (Table 2.1-1).

The following metals were detected above BVs in one or more samples: cadmium, copper, lead, mercury,
silver, thallium, and zinc (Table 2.1-2 and Figure 2.1-2).

No radionuclides were detected in any of the four samples from the sand filter material (Table 2.1-3 and
Figure 2.1-3).

Four organic chemicals were detected in one sample from the sand filter material: Aroclor-1254,
4-chloroaniline, chrysene, and 4,4'-DDE (Table 2.1-5 and Figure 2.1-4).

Three samples from two locations were also collected from the tuff below the sand filter material in the
older sludge drying beds (Table 2.1-1). Two metals were detected above BVs in these samples: copper
and mercury (Table 2.1-2 and Figure 2.1-2). Two metals, antimony and silver, had reporting limits above
BVs. One radionuclide, tritium, was detected in the deepest tuff sample (5.5 ft to 6.5 ft bgs) at location
00-04971 (Table 2.1-3 and Figure 2.1-3). No organic chemicals were detected in any of the samples from
the tuff below the sand filter material (Table 2.1-4 and Figure 2.1-4). Within the sludge beds, a clear trend
of decreasing concentrations with depth is evident. However, extent has not been defined at other
locations within the SWMU and beyond the SWMU boundaries; Section 4 provides details of the sampling
proposed to address this data need.

22 AOC 00-018(b), Bayo Canyon Wastewater Treatment Plant (Active)
2.21  Site Description and Operational History

AOC 00-018(b), the active Bayo Canyon WWTP, located at the intersection of Pueblo and

Bayo Canyons, owned and operated by Los Alamos County (Figures 1.1-2 and 1.1-4). It began operating
in 1963 and was upgraded in 1966 to handle wastes from the decommissioned Central WWTP,

SWMU 00-019, which treated sanitary waste from TA-01 (LANL 1997, 56614, p. 5); the Bayo Canyon
WWTP probably did not receive wastes from TA-01 because TA-01 was decommissioned at
approximately the same time that operations began at the Bayo Canyon WWTP (LANL 1997, 56614,

p. §). The Bayo Canyon WWTP received sanitary wastes from eastern Los Alamos businesses and
residences until 1991, and in 1992 it began to receive sanitary waste from northern and western

Los Alamos residential areas after the Pueblo Canyon WWTP was decommissioned (LANL 1997, 56614,
p. 5). This plant has been the primary supplier of effluent for seasonal irrigation at the Los Alamos golf
course and recreational ball fields since 1992 (LANL 1997, 56614, p. 51). The plant operates under
National Pollutant Discharge Elimination System permit number NM0020141 (LANL 1997, 56614, p. 51).

2.2.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-018(b) includes both surface and subsurface sources of potential
exposure.
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2.2.21 Source of Contamination

Contamination at AOC 00-018(b) resulting from historical Laboratory operations would have originated
from the oldest sludge drying beds at the site as water-soluble components infiltrated the underlying filter
media. The 1996 RFI focused on the older sludge beds, because the sludge beds may have received
Laboratory wastes; recent sludges have been subject to permit restrictions and analysis and are not
expected to have contributed to contamination at AOC 00-018(b) (LANL 1992, 07667, p. 5-65). No
sludge-fill area exists outside of the sludge drying beds at AOC 00-018(b) (LANL 1997, 56614, p. 52).
Effluent from the WWTP is also a potentially affected media, although the RFI determined that surface
water runoff and channel sediment pathways do not exist at AOC 00-018(b) (LANL 1997, 56614, p. 52).
No accidental spills or releases have been documented for AOC 00-018(b) (LANL 1992, 07667, p. 5-54).

2.2.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:
¢ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events
e Airborne transport of contaminated surface soil

e Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.2.2.3 Potential Receptors

The following human receptors could reasonably be expected to be present (current and future) at
AOC 00-018(b):

* Industrial workers (current exposure scenario)

e Occasional site visitors (current and potential future exposure scenarios)

e Recreational (current and potential future exposure scenarios)

Potentially complete exposure pathways by which current or future human receptors could be exposed to
chemicals and/or radionuclides from AOC 00-018(b) include

+ Ingestion, dermal, and inhalation exposure to chemicals and/or radionuclides in surface soil
transported off-site (current/future)

 Ingestion, dermal, and inhalation exposure to chemicals and/or radionuclides in subsurface soil
that has been excavated and deposited on the surface (future)

¢ Ingestion, dermal, and inhalation exposure to chemicals and/or radionuclides in surface water
affected by plant effluent

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).
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Terrestrial ecological receptors are expected to be present at AOC 00-018(b). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because of the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-018(b) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 700 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-018(b) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.2.3 Historical Data Quality Interpretation

2.2.3.1  Data Quality

Five samples were collected from beneath the oldest sludge beds in October 1996 for the AOC 00-018(b)
RFI and submitted to an off-site analytical laboratory. All samples were analyzed for metals, gamma
spectroscopy analytes, tritium, PCBs (as Aroclors), pesticides, SVOCs, and VOCs.

Although hard-copy data packages are not readily available, electronic versions of the data packages are
available as well as the data validation performed for these samples (LANL 1997, 56614, Section 4.1 and

Table B-1).

The RFI data presented in this section were evaluated using current guidance and available electronic
data from the ERDB. The original sample result is always used, even when a field duplicate was
collected. In addition, the electronic data currently available in the ERDB are presented with the final
qualifiers, assigned as part of the data evaluation process.

Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Five results for manganese were estimated and
potentially biased low (J-), and five antimony results were estimated and not detected (UJ) because the
analyte was recovered below the lower acceptance level but greater than 30% in the associated spike
sample.

Radionuclide Results

All samples were analyzed for radionuclides, and the results for all but one radionuclide in one sample
were qualified as not detected (U) because either the associated sample activity was less than the MDA
or less than three times the total propagated uncertainty.
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Organic Chemical Results

All samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. Some of the pesticide and PCB
results were reported as not detected with an estimated detection limit (UJ) because the associated
surrogate was below the lower acceptance level but greater than ten percent of the recovery.

No analytical results for AOC 00-018(b) were rejected.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.2.3.2 Nature and Extent of Contamination

The RFI at AOC 00-018(b) focused on the oldest sludge beds at the site, because these locations were
most likely to have contamination from historical operations at the Laboratory. Because it was determined
that no sludge-fill areas existed at the site, areas outside the oldest sludge beds were not investigated.
Angled boreholes at two locations (Figure 2.2-1) were used to investigate material within and beneath the
old sludge drying beds to avoid damaging liners of newer overlying beds (LANL 1997, 56614, p. 63). The
first borehole, Bayo-1 (location 00-04973), was located approximately 11.5 ft southwest of the southwest
corner of sludge bed 1 and was drilled at an approximate N22E azimuth at an angle of 45 degrees from

vertical (LANL 1997, 56614, p. 53). The second borehole, Bayo-2 (location 00-04974), was located 20 ft
west of sludge bed 2 at an approximate N55E azimuth at an angle of 30 degrees from vertical

(LANL 1997, 56614, p. 55). The borehole profiles are summarized in Table 2.2-1. The approximate
vertical depths of the borehole samples (originally recorded as linear feet from the borehole initiation
points) are presented in Table 2.2-1. The samples collected from each of these boreholes are
summarized in

Table 2.2-2.

No metals were detected above BVs in the two samples collected from the Bayo-1 borehole and the three
samples collected from the Bayo-2 borehole. However, the reporting limits (RLs) for antimony, cadmium,
mercury, and silver were above BV in all samples (Table 2.2-3). One radionuclide, europium-152, was
detected in the shallow sample (approximately 33 ft to 35 ft bgs, as shown in Table 2.2-1) from Bayo-1
(Table 2.2-4 and Figure 2.2-2), but no radionuclides were detected in any of the samples collected from
Bayo-2. A single organic chemical, acetone, was detected in three of the five samples from the two
boreholes (Table 2.2-5 and Figure 2.2-3).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.3  AOC 00-030(d), Septic Tank
2.3.1  Site Description and Operational History

AOC 00-030(d) is a septic tank system (sometimes referred to as structure 2) located on Los Alamos
County property at the Pine Street cul-de-sac (Figures 1.1-2 and 1.1-5). It was installed in 1943 or 1944
and served the McKee houses, apartments, and dormitories west of Canyon Road. Structure 2 may have
served only residences (LANL 1996, 53799, p.1) and remained in use until the central WWTP was
completed in 1947 (LANL 1992, 07667, p. 5-94; LANL 1996, 53799, p. 1). During the VCA in 1996, 170 ft
of 8-in.-diameter steel outfall pipe associated with the septic tank system were excavated and removed
(LANL 1997, 62542, p. 28). The tank itself, or remnants of it, is still in place.
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2.3.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(d) includes both surface and subsurface sources of potential
contamination.

2.3.21 Source of Contamination

Contamination at AOC 00-030(d) may have resulted from any waste passing through the septic tank
system and may be present in any remaining residual materials because of leaks in the tank or
associated piping or because of effluent discharging into Graduation Canyon.

2.3.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill

* Airborne transport of contaminated surface soil before the placement of clean fill

« Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.3.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(d):

e Residents

e Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(d). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.
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Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(d) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(d) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.3.3 Historical Data Quality Interpretation
2.3.3.1 Data Quality

A total of 11 surface and subsurface samples in and around the septic tank system were collected and
submitted to an off-site analytical laboratory. These samples were analyzed for metals (including
uranium), gamma spectroscopy analytes, isotopic plutonium, PCBs, pesticides, SVOCs, and VOCs.

Although hard-copy data packages are not readily available, electronic versions of the data packages are
available as well as the data validation performed for these samples, in Appendix A of the VCA report for
PRSs 00-030(d,k) and C-00-043 (LANL 1997, 62542).

Although a VCA was performed at AOC 0-030(d), the data presented in this section were evaluated using
current guidance and available electronic data from the ERDB. The original sample result is always used,
even when a field duplicate was collected. In addition, the electronic data currently available in the ERDB
is presented with the final qualifiers, assigned as part of the data evaluation process.

Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Eight results for arsenic and selenium were estimated
and potentially biased low (J-) because the analyte was recovered below the lower acceptance level but
greater than 30% in the associated spike sample. Several inorganic chemical results were estimated (J)
because the results were between the EQLs and the MDLs.

All samples were analyzed for uranium. The data packages for request numbers 2745 and 2767 indicate
that all samples were analyzed for uranium by inductively coupled plasma mass spectrometry (ICPMS)
after a partial digestion.

Radionuclide Results

All radionuclide analytical results were qualified as not detected (U), because either the associated
sample activities were less than the MDA or less than three times the total propagated uncertainty.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs and VOCs. Some of the VOC results were reported
as not detected with an estimated detection limit (UJ) because the associated internal standard area
counts were less than 50% but greater than 10% recovery when compared to area counts in the
applicable continuing calibration standard. Several results for SVOCs, VOCs, PCBs, and pesticides were
reported as estimated (J) by the analytical laboratory.

No results for AOC 00-030(d) were rejected.
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The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.3.3.2 Nature and Extent of Contamination

During the VCA, samples were collected from three areas (Figure 2.3.-1) associated with this septic tank
system: (1) the outfall (2 samples), (2) the junction between vitrified clay pipe (VCP) and steel outfall pipe
(1 sample), and (3) inside the septic tank (8 samples). A summary of samples collected is presented in
Table 2.3-1.

Outfall

Metals detected above BVs in the two outfall samples include lead, uranium, and zinc (Table 2.3-2 and
Figure 2.3-2). Two metals, antimony and thallium, were not detected in either sample, but as shown in
Table 2.3-2, the analytical detection limits were greater than BVs. As shown in Table 2.3-3 and

Figure 2.3-3, the only radionuclide detected above FV was plutonium-239. Detected organic chemicals in
the two outfall samples include pesticides and one VOC. The sample collected immediately below the
outfall (at location 00-04885) contained alpha and gamma-chlordane, and toluene (Table 2.3-4 and
Figure 2.3-4). Outfall sample number two (location 00-04886), collected about 15 ft downgradient of the
outfall pipe, had detected concentrations of 4,4'-dichlorodiphenyldichloroethane (4,4'-DDD), 4,4'-DDE,
and toluene. Both outfall samples were collected at a depth of 0.42 ft bgs and are assumed to be from
alluvial sediments.

Pipe Junction

Four metals were detected above BVs in the sample collected (location 00-04887, Table 2.3-1 and

Figure 2.3-1) at the junction of the VCP and steel outfall pipe: antimony, iron, uranium, and selenium
(Table 2.3-2 and Figure 2.3-2). The iron concentration above BV may be the result of the localized
presence of rust from the steel pipe. Plutonium-239 was the only radionuclide detected in the sample
above FVs (Table 2.3-3 and Figure 2.3-3). Toluene was the only organic chemical detected in this sample
(Table 2.3-4 and Figure 2.3-4).

Inside Septic Tank

Eight samples, two from each of four locations within the identified boundaries of the septic tank, were
collected (Figure 2.3-1 and Table 2.3-1). The VCA report describes the septic tank contents as “moist,
brown, clay-rich soil with tuff cobbles, wood, rebar, and concrete pieces” (LANL 1997, 62542. p. 13). Four
samples were collected at depths between 2.5 and 4.5 ft bgs, and four samples were collected between
6.5 ft and 8.0 ft bgs. Seven metals were detected above BVs (Table 2.3-2 and Figure 2.3-2) in these eight
samples: calcium (2 detects above BVs of 8 samples collected), copper (1 of 8), lead (1 of 8), mercury

(5 of 8), silver (1 of 8), uranium (8 of 8), and zinc (4 of 8). The only radionuclide detected above BVs/FVs
was plutonium-239 (Table 2.3-3 and Figure 2.3-3). Plutonium-239 was present above FVs only in the four
deepest soil samples (at locations 00-04888, 00-04889, 00-04890, 00-04891) from the septic tank. The
primary organic chemicals detected inside the boundaries of the septic tank were polyaromatic
hydrocarbons (PAHs) and pesticides (Table 2.3-4 and Figure 2.3-4). The VCA report concluded that the
PAHs were probably the result of runoff from the adjacent asphalt cul-de-sac and, therefore, were not
related to the subject septic tank. The pesticides detected included aldrin (detected in 2 of 8 samples),
carbazole (1 of 8), 4,4'-dichlorodiphenyltrichloroethane (4,4'-DDT) (7 of 8), dieldrin (2 of 8), endosulfan

ER2005-0119 13 May 2005



Pueblo Canyon Aggregate Area Investigation Work Plan

sulfate (2 of 8), and endrin ketone (1 of 8). In addition, two daughter products of DDT decomposition were
also detected: 4,4'-DDD (5 of 8) and 4,4'-DDE (8 of 8).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

24 AOC 00-030(eN), Septic Tank
241  Site Description and Operational History

AOC 00-030(eN), referred to as septic tank No. 4, consists of two parallel septic tanks set 5 ft apart. Each
septic tank is 25 ft long x 10 ft wide x 8 ft deep. The tanks are located on private property north of Canyon
Road at the former Boy Scout Lodge (LANL 1992, 07667, p. 5-94; LANL 1996, 56432, p. 1)

(Figures 1.1-2 and 1.1-6), The septic tanks probably received waste from the apartments, dormitories,
and some original Ranch School buildings now located on private property and from the outfall from
septic tank AOC-00-030(q) (Francis and Sullivan 1995, 56099.105). The ground surface at

AOC 00-030(eN) is approximately 7276 ft above sea level (asl). With the septic tank inlet buried
approximately 5 ft bgs (elevation of 7271 ft asl), it is not likely that the septic tank received waste from a
gravity-feed system originating in TA-01 (mean elevation of 7263 ft asl) downgradient of

AOC 00-030(eN). The tanks ceased operating when the central WWTP became operational in 1947
(LANL 1992, 07667, p. 5-94; LANL 1996, 56432, p. 1). The tanks and associated drainlines are still in
place (Francis and Sullivan 1995, 56099.105).

2.4.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(eN) includes both surface and subsurface sources of potential
contamination.

2.4.21 Source of Contamination

Contamination at AOC 00-030(eN) may have resulted from any waste passing through the septic tank
and may be present in any remaining materials or from any tank effluent emptying into Acid Canyon.
Because the outfall for this tank was not located, the outfall as a contamination source cannot be verified.

24.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

» Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill

e Airborne transport of contaminated surface soil before the placement of clean fill

« Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

» Biotic perturbation and translocation of contaminants in subsurface soil
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2.4.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(eN):

e Residents

e Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(eN). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(eN) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(eN) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.4.3 Historical Data Quality Interpretation
2.4.3.1 Data Quality

Four investigative samples were collected from AOC 00-030(eN) and submitted to off-site analytical
laboratories. Two of the samples (AAB0181 and AAB0182) were collected from the southern end (inlet
side) of the easternmost tank. Sample AAB0184 was collected from the southern end of the western tank.
A fourth sample, AAA8459, was collected from between the two tanks (LANL 1996, 56432, pp. 25-28).
These samples were analyzed for uranium, isotopic plutonium, PCBs, pesticides, SVOCs, and VOCs. Of
these four samples, three were also analyzed for the gamma spectroscopy analytes americium-241 and
cesium-137; the fourth sample was also analyzed for americium-241, isotopic uranium, and metals. Three
of the samples (AAB0181, AAB0182, and AAB0184) were sent to an on-site analytical laboratory for
metals analysis; the results are screening-level data.

Although an RFI report has been written for AOC 0-030(eN), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation
process.
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Inorganic Chemical Results

Samples were analyzed for inorganic chemicals. One inorganic chemical result for uranium was
estimated (J) by the analytical laboratory. According to the RFI report (LANL 1996, 56432, p. 19, 34), all
of the samples analyzed for uranium were run as total uranium by kinetic phosphorescence analysis
(KPA). This analytical method was also reported in the data package by the laboratory. The uranium
samples were run by KPA after a total digestion.

Radionuclide Results

Samples AAB0181, AAB0182, and AAB0184 were analyzed for isotopic plutonium, americium-241, and
cesium-137 (gamma spectrometry analytical suite). Sample AAA8459 was analyzed for americium-241,
isotopic plutonium, and isotopic uranium. Four results for plutonium-238 and plutonium-239 were qualified
as not detected (U) because the associated sample activities were less than three times the total
propagated uncertainty.

Three results each for americium-241 and cesium-137 for AOC 00-030(eN) were rejected (R) because
the MDA documentation is missing, and validation could not be completed.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. Two results for 4,4'-DDT were reported
as estimated (J) values by the analytical laboratory.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment. The data for samples analyzed by an on-site laboratory may be used as screening-
level data.

2.4.3.2 Nature and Extent of Contamination
Septic Tank Area

Seven shallow hand-augered boreholes were made in the fill overlying the septic tank. Six of the seven
boreholes encountered auger refusal at depths of 2.5 ft to 3 ft, which was interpreted in the RFI report as
concrete or tuff (LANL 1996, 56432, p. 27). The RFI report interpreted the concrete was to be the
“bottom” of the septic tanks and assumed the tanks had been partially removed (LANL 1996, 56432,

p. 28). Another information source indicates that the tanks are still in place (Francis and Sullivan 1995,
56099.105). It is very probable that during sampling, the RFI characterized only the fill above the septic
tanks. The one borehole augered to approximately 5 ft bgs encountered tuff but probably augered
between the two tanks.

Samples were collected from all of the boreholes and four were submitted for analysis as summarized in
Table 2.4-1. The four borehole samples submitted are shown on Figure 2.4-1. The outfall for this tank
could not be located; therefore, only samples from the area of the septic tank itself were collected
(LANL 1996, 56432, p. 4).

Mercury was detected above the BV in the only sample submitted for metals analysis at an off-site
analytical laboratory (Table 2.4-2 and Figure 2.4-2). The mercury concentration in the three samples
analyzed on-site was less than the BV. Thallium was not detected in the one sample (from location
00-03826) submitted to an off-site analytical laboratory, but the analytical detection limit was greater than
the BV. Americium-241 was detected above FV in sample AAA8459 (Table 2.4-3 and Figure 2.4-3). The
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pesticide 4,4'-DDT and its metabolites (4,4'-DDD, and 4,4'-DDE) were detected in three of four samples
(at locations 00-01518, 00-01519, and 00-01521; Table 2.4-4 and Figure 2.4-4). Endosulfan | was
detected in one of four samples (at location 00-03826).

Acid Canyon

Although the outfall pipe was not located, the engineering drawings indicate that it would have discharged
into Acid Canyon. The nature and extent of contamination from the AOC 00-030(eN) outfall is not known.
Additional information on the nature and extent of contamination in Acid Canyon is provided in

Section 2.15 (Consolidated Unit 45-001-00) of this work plan.

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.5 AOC 00-030(eS), Septic Tank
251  Site Description and Operational History

AOC 00-030(eS), a septic tank (structure 4A), located on private property south of Canyon Road (Figures
1.1-2 and 1.1-7) at the Chapel Apartments, was installed sometime between 1943 and 1947 (LANL 1996,
56432, p. 4-5). Structure 4A served residences and may have been connected to TA-01 (LANL 1992,
07667, p. 5-94; LANL 1996, 56432, p. 1). The mean elevation of the former TA-01 area is 7263 ft asl. The
ground surface at AOC 00-030(eS) is approximately 7279 ft asl. With the septic tank inlet buried
approximately 5 ft bgs (elevation of 7274 ft asl), it is not likely that the septic tank received waste from a
gravity-feed system originating in TA-01 downgradient of AOC 00-030(eS). The tank ceased operating
when the central WWTP became operational in 1947 (LANL 1996, 56432, p. 1). The tank was removed
when the Chapel Apartments were built in 1949 (LANL 1996, 56432, p. 28, 32). The site is currently a
paved parking lot. The outlet pipe was located in Pueblo Canyon and is still in place

2.5.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(eS) includes both surface and subsurface sources of potential

contamination.
2.5.21 Source of Contamination

Contamination at AOC 00-030(eS) would have originated from effluent discharged at the outfall from the
septic tank. The tank may have been removed when the Chapel Apartments were built (LANL 1996,
56432, p. 28). Samples were not collected from the likely former tank location. It is not known whether
potential residual contamination from the tank itself represents a contamination source.

2.5.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

e Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill

« Airborne transport of contaminated surface soil before the placement of clean fill
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¢ Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

¢ Biotic perturbation and translocation of contaminants in subsurface soil

2.5.2.3 Potential Receptors and Exposure Pathways

The following human receptors could be reasonably expected to be present (current and potential future)
at AOC 00-030(eS):

» Residents

e Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(eS). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. This exposure is unlikely because
the site is currently under pavement. Pathways from subsurface releases may be complete for plants and
burrowing animals, including the uptake of contaminants by plant roots and the exposure of burrowing
animals through dermal contact, inhalation of vapors or dust, incidental ingestion of soil, and food web
transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(eS) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(eS) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.5.3 Historical Data Quality Interpretation
2.5.3.1 Data Quality

Four surface samples were collected in the vicinity of the outfall and submitted to off-site analytical
laboratories for analysis of metals. Two of these samples were analyzed for uranium, isotopic plutonium,
gamma spectroscopy analytes, PCBs, pesticides, SVOCs, and VOCs, and one was analyzed for cyanide.

The four samples associated with AOC 0-030(eS) do not have hard-copy data packages readily available.
However, electronic versions of the data packages are available as well as the data validation performed
for these samples in Section 4 and Appendix B of the RFI report for PRSs 0-030(eN, eS, f) (LANL 1996,
56432). Data validation for samples AAA8447 and AAB8453 are not included in the RFI report.

Although an RFI report has been written for AOC 0-030(eS), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
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is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers and assigned as part of the data evaluation
process.

Inorganic Chemical Results

Four samples were analyzed for inorganic chemicals. Three of these samples were analyzed for uranium,
and one sample was analyzed for cyanide. According to the data package for the inorganic analyses, all
of the samples analyzed for uranium were run as total uranium by KPA after a total digestion. This
analytical method was also reported by the laboratory in the data package. The analytical results were
either detected concentrations with no qualifiers or nondetected concentrations (U) that were qualified by
the analytical laboratory.

Sample AAA8447 had an original result for lead reported at 1010 mg/kg. A memorandum from the
analytical laboratory, dated May 25, 1995 (RUST Geotech 1995, 88469) indicates that the sample
duplicate and spike sample for this analysis were quite variable. The analytical laboratory crushed and
blended this sample, and analyzed it a second time for lead. The result of the second analysis was

210 mg/kg of lead and was reported by the laboratory as the more representative result for this sample.
The result from the reanalyzed sample is reported in Table 2.5-2 of this work plan.

Radionuclide Results

Two samples were analyzed for isotopic plutonium and gamma spectroscopy analytes (americium-241
and cesium-137). The results for the plutonium-238 analyses were qualified as not detected (U), because
the associated sample activities were less than three times the total propagated uncertainty.

The two results for americium-241 and for cesium-137 for AOC 0-030(eS) were rejected (R) because the
MDA documentation is missing and the validation could not be completed.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. Four pesticide results were reported as
estimated (J) by the analytical laboratory. The other analytical results were nondetected concentrations,
as qualified by the analytical laboratory.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.5.3.2 Nature and Extent of Contamination

A review of historical documents, in conjunction with information collected from hand-augered and drilled
boreholes in the vicinity of the AOC 00-030(eS) septic tank location during the RFI, confirmed that the
tank had been removed during construction of the Chapel Apartments (LANL 1996, 56432, p. 30-32). No
samples were collected from the area of the former tank location. The outfall was located in Acid Canyon
near the confluence with Pueblo Canyon, and four surface samples were collected from the outfall area
(Table 2.5-1 and Figure 2.5-1).

Five metals were detected above the BVs in the four surface soil samples from the outfall area
(Table 2.5-2 and Figure 2.5-2): cadmium, copper, lead, mercury, and zinc. Lead was reported above the
BV in all four samples. One of the four samples was collected in a sediment trap approximately 33 ft
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downstream of the outfall (location 00-03740). Another sample (location 00-03741) was collected
approximately 33 ft downstream of this first sample. The lead concentration reported for this second
sample was 615 mg/kg. It was noted in the RFI (LANL 1996, 56432, p. 30) that pieces of tin cans were
present in the vicinity of the sample collection location. Because of the high lead concentration found at
location 00-03741, the other two surface soil samples were collected 6 in. upstream (location 00-03824)
and 6 in. downstream (location 00-03825) of location 00-03741. No radionuclides above BVs/FVs were
detected in these four samples. As shown in Table 2.5-3 and Figure 2.5-3, the pesticides alpha-
chlordane, gamma-chlordane, 4,4'-DDT, and dieldrin were detected in the sample collected from the
sediment trap (location 00-03740) but not in the sample collected downstream of this first sample,
adjacent to the stream channel (location 00-03741).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.6 AOC 00-030(f), Septic Tank
2.6.1  Site Description and Operational History

AOC 00-030(f) is a septic tank (structure 5) consisting of two septic tanks located on private property
south of Canyon Road and north of Rose Street (Figures 1.1-2 and 1.1-8), slightly northeast of the United
Church school building (LANL 1992, 07667, p. 5-94). A 1943 engineering drawing labels the tanks
“Septic Tank No. 2" (LANL 1996, 56432, p. 43—44). The tanks connected with sewer lines in the
“Apartment Area” and handled sanitary waste from a school, a post exchange, and some of the original
Ranch School buildings, but it did not receive waste from TA-01 operations (LANL 1996, 56432, p. 5).
The tank ceased operating when the central WWTP became operational in 1947 (LANL 1992, 07667,

p. 5-94; LANL 1996, 56432, p. 1). The tanks are still in place and located beneath existing sidewalks in a
heavily developed area.

2.6.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(f) includes both surface and subsurface sources of potential
contamination.

2.6.21 Source of Contamination

Potential contamination at AOC 00-030(f) would have originated from effluent at the outfall from the septic
tank. The RFI report does not discuss the outfall or the attempts made to locate it, although the RFI work
plan indicates that the outfall would have drained to Acid Canyon reach ACS (LANL 1992, 07667,

Figure 5-43). Therefore, it cannot be determined if potential contamination in the effluent represents a
contamination source. Samples were collected from the septic tank location based upon the 1943
drawings, and they may be considered representative of possible potential contamination.
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2.6.2.2 Transport Mechanisms
w The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and/or particulate transport of surface contaminants during rainfall and snow meit
runoff events before the placement of clean fill

e Airborne transport of contaminated surface soil before the placement of clean fill

+ Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.6.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(f):

¢ Residents

o Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(f). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. Exposure is not likely because the
site is under pavement. Pathways from subsurface releases may be complete for plants and burrowing
animals, including the uptake of contaminants by plant roots and the exposure of burrowing animals
through dermal contact, inhalation of vapors or dust, incidental ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(f) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(f) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.6.3  Historical Data Quality Interpretation
2.6.3.1 Data Quality

Seven subsurface samples were collected in and around the septic tank system from five locations and
submitted to off-site analytical laboratories. These seven samples were analyzed for uranium, isotopic
plutonium, PCBs, and pesticides. Five of these samples were analyzed for gamma spectroscopy

ER2005-0119 21 May 2005



Pueblo Canyon Aggregate Area Investigation Work Plan

analytes; two of these samples were analyzed for metals, americium-241, SVOCs, and VOCs; one
sample was analyzed for isotopic uranium.

The seven samples associated with AOC 00-030(f) were analyzed by off-site analytical laboratories.
Although hard-copy data packages are not readily available, electronic versions of the data packages are
available as well as the data validation performed for these samples in Section 4 and Appendix B of the
RFI report for PRSs 0-030(eN, eS, f) (LANL 1996, 56432).

An additional five samples were collected and analyzed by an on-site analytical laboratory. These five
samples were analyzed for metals, PCBs, and SVOCs. Four of the samples were also analyzed for
VOCs. The results of these five samples are screening-level data.

Although an RFI report has been written for AOC 00-030(f), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation
process.

Inorganic Chemical Results

Two samples were analyzed for inorganic chemicals and seven samples were analyzed for uranium. No
inorganic chemical results or uranium results were qualified. According to the RFI report (LANL 1996,
56432, p. 19, 51), all the samples analyzed for uranium were run as total uranium by KPA after a total
digestion. This analytical method was also reported by the laboratory in the data package.

Radionuclide Results

Several samples were analyzed for radionuclides, and the results were qualified as not detected (U)
because the associated sample activities were less than three times the total propagated uncertainty for
both the off-site analytical data and the screening data.

The five results (from the off-site analytical data) for americium-241 for AOC 0-030(f) were rejected (R)
because the MDA documentation was missing; therefore, validation could not be completed.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs and VOCs. One 4,4'-DDD result from the off-site
analytical data, and four results (three acetone and one 1,1,2-tricholor-1,2,2-trifluoroethane result) from
the screening data were reported as estimated (J) values by the analytical laboratory.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.6.3.2 Nature and Extent of Contamination

This septic tank system, which comprises AOC 00-030(f), consisted of two parallel tanks of unequal
size (Figure 2.6-1). The tanks were located next to a church school, under a concrete sidewalk.
Consequently, excavation was not possible, and the tank investigation was conducted by a combination
of mechanical borehole drilling and hand-augering. No details about the outlet pipe or outfall for this
system are presented in the RFI report (LANL 1996, 56432).
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Five samples from three boreholes inside the approximate tank boundaries were evaluated (samples
AAB0272, AAB0270, AAB0263, and AAB0262 from boreholes 00-01485 and 00-01488 in the western
tank, and one sample, AAB0271, from borehole location 00-01486 in the eastern tank). Two samples
were also collected from soil in areas immediately outside the approximate tank locations (locations
00-03827 and 00-03828). Borehole and sampling locations are shown in Figure 2.6-1, and the samples
collected are summarized in Table 2.6-1.

Inside Septic Tank

All the metals analyses for the inside tank samples of the fill were performed by on-site analytical
laboratory. Cadmium was detected above the BV in all four samples collected from the western tank
(Tables 2.6-2a and 2.6-2b and Figure 2.6-2). Lead was detected above the BV in one of the four samples
collected from inside the western tank. No metals were detected above the BVs in the sample collected
from the eastern tank. No radionuclides were detected above FVs in any of the five samples collected
from inside the tank boundaries (Figure 2.6-3). The pesticide 4,4'-DDT and its metabolites were detected
in the deepest of the five samples (western tank, location 00-01485), collected from inside the tank
boundaries (Table 2.6-4b and Figure 2.6-4). Analysis of VOCs and SVOCs was performed by an on-site
analytical laboratory. Acetone was detected in the four samples collected from inside the boundaries of
the western tank, but it was not detected in the sample collected from the eastern tank (Table 2.6-4a).
Another organic chemical, CFC-113, which was used as a solvent, was detected in one sample from the
western tank.

Outside Septic Tank

All the analyses of the two samples collected from soil outside the tank boundaries were performed by an
off-site analytical laboratory. Mercury was the only metal detected in either of the two samples collected
outside the estimated tank boundaries (Table 2.6-2a and Figure 2.6-2). Only one radionuclide,
americium-241, was detected in one sample (location 00-03827) at 14.5 ft to14.5 ft bgs (Table 2.6-3 and
Figure 2.6-3). Pesticides were detected in both samples collected outside the septic tanks. The DDT
metabolite 4,4'-DDE was detected in the sample (location 00-03827) collected between the tanks

(Table 2.6-4b). Five pesticides or pesticide metabolites were detected in the sample collected
immediately outside the northwest corner (Figure 2.6-4) of the western tank: 4 4'-DDT; 4,4'-DDD,;

4 4'-DDE,; dieldrin; and endosulfan Il. No other organic chemicals were detected in these two samples.

Acid Canyon

Although the outfall was not located for AOC 00-030(f), it would have discharged into the vicinity of Acid
Canyon reach ACS. Additional information on the nature and extent of contamination in Acid Canyon is
provided in Section 2.15 (Consolidated Unit 45-001-00) of this work plan.

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.7  AOC 00-030(h), Septic Tank
2.71  Site Description and Operational History

AOQOC 00-030(h) is a septic tank (structure 7), located on private property north of Canyon Road
(Figures 1.1-2 and 1.1-9), beneath the asphalt-paved west parking lot at the new Catholic Church,
3600 Canyon Road (LANL 1992, 07667, p. 5-96; LANL 1996, 53799, p. 1). Constructed of reinforced
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concrete, structure 7 was 30 ft long x 20 ft wide and 12 ft deep (LANL 1996, 53799, p. 7). It consisted of
two chambers, a concrete baffle between the chambers, and a 6-ft x 2-ft splash box at the inlet line (LANL
1996, 53799, p. 7). Structure 7, which was bounded on the west by the Los Alamos High School sports
field and parking lot access road, probably served the areas between Canyon Road and Trinity Drive
(LANL 1996, 53799, p. 1; LANL 1996, 62416, p. 1). The outlet pipe and outfall for the tank were not
located during the RFI (LANL 1996, 62416, p. 14). Based upon the location and orientation of the tank,
the outlet probably discharged to Acid Canyon (LANL 1996, 62416, Figure 2.2.3-1). Buildings within this
area were associated with the special engineering detachment, which included the Fort Leonard Wood
housing units, dormitories, military barracks, west mess hall, supply room, gymnasium, post office, and
recreational buildings (LANL 1996, 53799, p. 1). The mean elevation of the former TA-01 area is

7263 ft asl. The ground surface at AOC 00-030(h) is approximately 7268 ft asl. A topographic rise occurs
between TA-01 and AOC-00-030(h). With the septic tank inlet buried approximately 5 ft bgs (elevation of
7263 ft asl), the septic tank probably did not receive waste from a gravity-feed system originating in
TA-01, downgradient of AOC 00-030(h). The tank was used from 1945 to 1947, when the central WWTP
became operational (LANL 1996, 53799, p. 1). The tank was removed in 1996 during VCA activities
(LANL 1996, 62416, p. 13-14).

2.7.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(h) includes both surface and subsurface sources of potential
exposure.

2.7.21 Source of Contamination

Contamination at AOC 00-030(h) would have originated from effluent discharged at the outfall from the
septic tank. Samples were collected from the septic tank location and “probable” outfall locations, which
are representative of possible potential contamination.

2.7.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

e Dissolution and/or particulate transport of surface contaminants during rainfall and snow meit
runoff events before the placement of clean fill

e Airborne transport of contaminated surface soil before the placement of clean fill

« Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil
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2.7.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(h):

e Residents

e Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(h). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. Exposure is not likely because the
site is under pavement. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, incidental ingestion of soil, uptake by plants,
and food web transport). Pathways from subsurface releases may be complete for plants and burrowing
animals, including the uptake of contaminants by plant roots and the exposure of burrowing animals
through dermal contact, inhalation of vapors or dust, incidental ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering expected is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(h) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1000 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(h) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.7.3  Historical Data Quality Interpretation
2.7.31 Data Quality

Eighteen surface and subsurface samples in and around the septic tank system and presumed outfall
location were collected and submitted to off-site analytical laboratories. These samples were analyzed for
metals, including uranium, gamma spectroscopy analytes, isotopic plutonium, PCBs, pesticides, SVOCs,
and VOCs. Although hard-copy data packages are not readily available, electronic versions of the data
packages are available as well as the data validation performed for these samples in Appendix A,

Section 1, of the VCA completion report for PRSs 0-030(h,i,n,0,p) (LANL 1996, 62416). Four samples
(0100-96-0421, 0100-0424, 0100-0425, 0100-0426) were not discussed in the data validation section of
the VCA report; however, data validation was performed for these samples based on the available data
packages, and final qualifiers were assigned to the results as part of the data-evaluation process.

Although a VCA report has been written for AOC 00-030(h), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB sre presented with the final qualifiers, assigned as part of the data evaluation
process.
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Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Several results for inorganic chemicals were
estimated (J), because the results were between the EQL and the MDL. Other results for inorganic
chemicals were estimated and potentially biased low (J- or UJ) because the analyte was recovered below
the lower acceptance level but greater than 30% in the associated spike sample. Some barium and silver
results were estimated and potentially biased high (J+) because either the associated spike sample
recovery was above 150% or above the upper acceptance limit.

According to the VCA report (LANL 1996, 62416, p. 17 and Appendix A), all of the samples analyzed for
uranium were run as total uranium. The data packages for request numbers 2234, 2239, and 2512
indicate that analysis of the uranium samples was run by ICPMS after a total digestion.

Two results for antimony and thallium for AOC 0-030(h) were rejected (R), because the recovery of the
associated spike sample was less than 30%.

Radionuclide Results

Several samples were analyzed for radionuclides, and the results were reported as nondetected
concentrations (U) because either the associated sample activities were less than the MDA or less than
three times the total propagated uncertainty.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. One sample had seven VOC results
reported as estimated (J) because the associated internal standard area counts are less than 50% or
greater than 200% of the previous continuing calibration standard. One result was reported as estimated
(J) because the associated internal standard area count was less than 50% but greater than 10% of the
previous continuing calibration standard. Several results for SVOCs, VOCs, PCBs, and pesticides were
reported as estimated (J) by the analytical laboratory. Some of the VOC results were reported as not
detected with an estimated detection limit (UJ) because either the associated internal standard area
counts were less than 50%, but greater than 10%, of the previous continuing calibration standard, or the
associated sample surrogate recovery was less than the lower acceptance limit but greater than or equal
to 10%. Some VOCs were estimated and potentially biased high (J+) because sample surrogate
recoveries were greater than the upper acceptance levels. Two sample results for acetone and methylene
chloride were estimated and potentially biased low (J-) because the surrogate sample recoveries were
less than the lower acceptance levels and greater than 10%.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.7.3.2 Nature and Extent of Contamination

During the VCA, the tank, associated inlet, and outfall locations were located. The tank was divided into
two compartments, east and west, which were separated by a concrete baffle. An inlet was connected to
a small splash box that, in turn, connected to the east and west compartments of the septic tank

(LANL 1996, 62416, p. 6-7). The tank was found to have had its top removed and had been backfilled
(LANL 1996, 62416, p. 6~7). Investigation of the west chamber revealed the presence of two distinct soil
horizons: the upper 0 ft to11 ft consisted of moist backfill material (silty/sandy/clayish soil and tuff
boulders) and the bottom 11 ft to 12 ft was a saturated, black sludge. The east chamber consisted of

May 2005 26 ER2005-0119




Pueblo Canyon Aggregate Area Investigation Work Plan

backfill material (silty/sandy/clayish soil and tuff boulders) from 0 ft to12 ft (LANL 1996, 62416, p. 7). The
tank dimensions were 30 ft long x 20 ft wide x 12 ft deep.

Soil samples were collected during VCA post-excavation: four samples from various locations outside the
tank boundary; eight samples of fill from the inside of the eastern half of the septic tank (subsequently
reused as fill); four confirmation samples from the bottom of the excavated tank area (00-04813,
00-04814, 00-04815, and 00-04816), after the floor of the septic tank was removed but before it was
backfilled; and two surface samples from the outfall area. These samples are listed in Table 2.7-1 and
shown on Figure 2.7-1.

West Septic Tank Chamber

During the VCA, samples of fill material from the west chamber revealed concentrations of plutonium-238
above screening action levels (SALs) (LANL 1996, 62416, p. 13). The fill material from the west chamber
was removed and disposed of at TA-54, Area G (approximately 225 yd®). Fill material from the east
chamber was stockpiled on-site and used as fill after the septic tank was removed. The north, south, and
east walls, as well as the bottom of the septic tank, were broken up and disposed of at the Los Alamos
County landfill. The west wall of the tank was left in place to prevent disturbing the overlying high school
access road. After the tank was removed, the east chamber material and an additional 250 yda‘of new
clean fill were used to backfill the excavation. Because all contaminated material was removed during the
VCA, no contaminated material is currently present in the west chamber, and the sampling results from
the VCA are not applicable to current site conditions.

East Septic Tank Chamber

As summarized in Table 2.7-2 and shown in Figure 2.7-2, eight metals were detected above BVs in the
eight samples collected from the east septic tank chamber. Metals and the number of detections above
BVs are as follows: beryllium (1 detection), calcium (2 detections), cobalt (1 detection), copper (1
detection), lead (4 detections), manganese (1 detection), mercury (6 detections), and zinc (5 detections).
For antimony, all sample results were nondetect: however, all detection limits exceeded the BV. For
cadmium, all sample results were nondetect; however, two sample detection limits exceeded the BV.

Two radionuclides (Table 2.7-3 and Figure 2.7-3) were detected above FVs in the eight east-chamber soil
samples: plutonium-238 (1 detect) and plutonium-239 (8 detects).

Sixteen PAHs were detected in the eight samples (Table 2.7-4 and Figure 2.7-4). The pesticide 4,4'-DDT
and its metabolites were reported in all eight samples. Detected VOCs consist of chlorobenzene

(2 detections); cis-1,2-dichloroethene (1 detection); ethylbenzene (1 detection); toluene (3 detections);
trichloroethene (TCE) (7 detections); trichlorofluoromethane (2 detections), 1,2,4-trimethylbenzene

(1 detection), and total xylene (4 detections).

Outside Septic Tank

Five metals were detected above BVs in the four samples (00-04800, 00-04801, 00-04802, and
00-04803) collected outside the septic tank (Table 2.7-2 and Figure 2.7-2). Cobalt, lead, and manganese
were detected above BVs in the sample from beneath the inlet pipe (location 00-04800). Cobalt,
manganese, and zinc were detected above BVs in the sample (at location 00-04801) collected north of
the east chamber wall (Figure 2.7-2). No metals were detected above BVs in the sample (location
00-04802) collected just outside the tank wall by the outlet pipe (Figure 2.7-2). Calcium and zinc were the
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only metals detected above BVs in the sample collected just north of the west chamber
(location 00-04803).

Plutonium-239 was detected above FV in eight samples from four sample locations collected from outside
the septic tank. (Table 2.7-3 and Figure 2.7-3).

PAHs, pesticides, and VOCs were detected in the four samples collected outside the septic tank

(Table 2.7-4 and Figure 2.7-4). PAHs were primarily present in the two samples (locations 00-04802 and
00-04803) collected closest to the high school access road at a depth of 7 ft to 8 ft bgs. Concentrations of
PAHs in the sample closest to the road (00-04803) were generally higher than the sample collected
further away (00-04802). PAHs were sporadically detected in the other two samples (locations 00-04800
and 00-04801).

Pesticides detected in the samples collected outside the tank boundaries were 4,4'-DDT and its
metabolites. Both 4,4'-DDT and 4,4'-DDE were detected in all four samples, but 4,4'-DDD was detected
only in the one sample with the highest 4,4'-DDT and 4,4'-DDE concentrations.

Detected VOCs consisted of dichloroethene, TCE, toluene, and total xylene. TCE was detected at very
low concentrations in all four locations. Toluene and total xylene were detected in the samples (00-04801,
00-04802, 00-04803) collected from the three locations closest to the road. No VOCs were detected in
the sample by the outlet pipe (00-04800)

Outfall

The following 11 metals were detected above BVs in the 2 surface samples (at locations 00-04811 and
00-04812) collected from the “probable” outfall area at a depth of less than 1 ft bgs (Table 2.7-2 and
Figure 2.7-2): arsenic, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium, and
zinc. Only mercury and zinc were detected above BVs in both samples. The other metals were detected
above BVs only in the sample closest to the outlet pipe (location 00-04811). Concentrations of mercury
and zinc were higher in the sample collected closer to the outlet pipe.

Cesium-137 and plutonium-239 were detected in both outfall samples (Table 2.7-3 and Figure 2.7-3);
however, only plutonium-239 was above the FV. As with the metals, the sample collected closest to the
outlet pipe had the higher concentrations.

Organic chemicals (PAHs, pesticides, and VOCs) were detected in the two outfall surface samples
(Table 2.7-4 and Figure 2.7-4). Generally, the sample collected closest to the high school access road
had higher PAH concentrations. The pesticides 4,4'-DDT and its metabolites, and alpha- and gamma-
chlordane were detected in the sample closest to the outlet pipe (at location 00-04811). The pesticide

4 4'-DDT and its metabolite 4,4'-DDD were detected in the second outfall sample (at location 00-04812).
Seven VOCs were detected in these samples: ethylbenzene (sample 00-04812); toluene (00-04811 and
00-04812); TCE (00-04811 and 00-04812); 1,2,4-trimethylbenzene (00-04812); 1,3 5-trimethylbenzene
(00-04812); and total xylene (00-04812).

Post-Removal Confirmation Sampling

After the tank was removed as part of the VCA, four confirmation samples (locations 00-04813, 00-04814,
00-04815, and 00-04816), one from each quadrant (northeast, northwest, southeast, and southwest),
were collected from soil beneath the former tank location at a depth of 13.5 ft bgs. Five metals were
detected above BVs in these four samples (Table 2.7-2 and Figure 2.7-2): calcium (2 detections), lead
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(2 detections), mercury (1 detection), thallium (2 detections), and zinc (2 detections). No more than two
metals were present above BVs in any one quadrant.

Plutonium-239 was detected in three (00-04813, 00-04814, and 00-04816) of the four samples
(Table 2.7-3 and Figure 2.7-3).

Three PAH compounds (Table 2.7-4 and Figure 2.7-4) were detected at two sample locations (00-04815
and 00-04816) along the north wall of the septic tank. The pesticide 4,4'-DDT and its metabolite 4,4'-DDE
were detected in all four samples (Table 2.7-4 and Figure 2.7-4). This area is adjacent to, and receives
runoff from, the Los Alamos High School practice sports field. The field is treated with pesticides and
herbicides and is heavily watered. Because the outfall area receives runoff from the field, it is likely that
the elevated levels of pesticides in this area are the result of this runoff (LANL, 1996, 62416, p. 31). For
VVOCs, acetone was detected in four locations, and methylene chloride was detected in two locations
(00-04813 and 00-04814).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

28  AOC 00-030(j), Septic Tank
2.8.1  Site Description and Operational History

Based upon Zia Company's drawings from 1947, AOC 00-030(j) is a septic tank located approximately
600 ft north of East Road, east of the eastern segment of Manhattan Loop (Figures 1.1-2 and 1.1-10)
(LANL 1996, 53799, p. 2, Figure 5) next to the Sombrillo nursing center. The tank is reported to have
served the Fort Leonard Wood housing units. Information on the tank dimensions is not available
(LANL 1992, 07667, p. 5-96). A geophysical investigation conducted in 1996 failed to locate either the
tanks or outfall-pipe (Geophex 1996, 88036).

2.8.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(j) includes both surface and subsurface sources of potential
contamination.

2.8.2.1  Source of Contamination

Contamination at AOC 00-030(j) would have originated from sludge in the septic tank (from chemicals
present in the sewage flow to the septic tank) and the effluent in outfall from the septic tank.

2.8.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

+ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill

« Airborne transport of contaminated surface soil before the placement of clean fill
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e Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.8.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(j):

e Residents

* Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(j). For ecological receptors,

pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then

be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(j) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1200 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(j) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.8.3 Historical Data Quality Interpretation
2.8.3.1 Data Quality

No RFI intrusive sampling has been conducted at AOC 00-030(j) because the property owner refused
permission to use more intrusive investigative techniques.

2.8.3.2 Nature and Extent of Contamination

A geophysical investigation conducted in 1996 failed to find evidence of a septic tank at the surveyed
location (Geophex 1996, 88036). Figure 2.8-1 shows the area of the electromagnetic survey conducted in
1996 for the purpose of locating the septic tank. No further investigations have been conducted because
the property owner had refused permission to use more intrusive investigative techniques.
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Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.9 AOC 00-030(n), Septic Tank
2.91  Site Description and Operational History

AOC 00-030(n) was a septic tank (LANL 1992, 07667, p. 5-96; LANL 1996, 62416, p. 2) located on

Los Alamos County property west of 15" Street between Canyon Road and Pueblo Canyon

(Figures 1.1-2 and 1.1-11). The septic tank was 6.5 ft long x 5.5 ft wide x 4.7 ft deep. The inlet drainline
was a 6-in.-diameter VCP that entered the center of the south end of the tank. The outlet drainline was a
6-in.-diameter steel pipe that exited the center of the north end of the tank. Because of its small size and
location, the septic tank could have only served residences (LANL 1996, 62416, p. 3). The mean
elevation of the former TA-01 area is 7263 ft asl. The ground surface at AOC 00-030(n) is approximately
7288 ft asl. With the septic tank inlet buried approximately 5 ft bgs (elevation of 7283 ft asl), it is unlikely
that the septic tank received waste from a gravity-feed system originating in TA-01 downgradient of
AOC 00-030(n). The tank was used until 1947, when the Central WWTP began operating (LANL 1992,
07667, p. 5-95; LANL 1996, 53799, p. 1). Both the tank and the outlet pipe were removed during the VCA
(LANL 1996, 62416, p. 64).

2.9.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(n) includes both surface and subsurface sources of potential
contamination,

29.21 Source of Contamination

Contamination at AOC 00-030(n) may have originated from sludge in the septic tank (from chemicals
present in the sewage flow to the septic tank) and the effluent discharged at the outfall from the septic
tank. Samples were collected from the septic tank and outfall locations and are representative of potential
contamination.

29.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill
e Airborne transport of contaminated surface soil before the placement of clean fill

+ Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

* Biotic perturbation and translocation of contaminants in subsurface soil
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2.9.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(n):

e Residents

e Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(n). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(n) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(n) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

29.3 Historical Data Quality Interpretation
2.9.3.1 Data Quality

Ten surface and subsurface samples in and around the former septic tank and outfall were collected from
eight locations at AOC 00-030(n) and submitted to off-site analytical laboratories (Table 2.9-1 and

Figure 2.9-1). All ten samples were analyzed for PCBs, pesticides, and SVOCs. Eight of the samples
were analyzed for metals and five of the samples were analyzed for total uranium, gamma spectroscopy
analytes, VOCs, and isotopic plutonium. Although hard-copy data packages are not readily available,
electronic versions of the data packages are available as well as the data validation performed for these
samples in Appendix A (Section 1) of the VCA completion report for PRSs 0-030 (h,i,n,0,p) (LANL 1996,
62416).

Although a VCA report has been written for AOC 00-030(n), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB is presented with the final qualifiers, assigned as part of the data evaluation
process.
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Inorganic Chemical Results

Eight samples were analyzed for inorganic chemicals. Four results for mercury were qualified as
undetected (U) because the results were less than five times the amount in the preparation blank. Several
inorganic chemical results were estimated (J) because the results were between the EQL and the MDL.
Four results for lead were estimated and potentially biased low (J-) because the recovery of the
associated spike sample was between 30% and the lower acceptance level.

According to the VCA report (LANL 1996, 62416, pp. 65, 80, A-11), the five samples analyzed for
uranium were run as total uranium. The data packages for request numbers 1951, 1952, and 2547 verify
that the samples were analyzed by ICPMS after a total digestion.

Radionuclide Results

Several samples were analyzed for radionuclides, and the results were qualified as not detected (U)
because either the associated sample activities were less than the MDA or less than three times the total
propagated uncertainty.

Organic Chemical Results

Samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. Several results for SVOCs and two
results for VOCs were reported as estimated (J) by the analytical laboratory. SVOCs from three samples
were estimated (J). Four SVOCs from one sample were estimated and not detected (UJ), because the
associated internal standard area counts showed less than 50% recovery or greater than 200% recovery
when compared to area counts in the applicable continuing calibration standard. One result for
benzo(b)fluoranthene was estimated (J), and several SVOCs were estimated and not detected (UJ),
because the associated internal standard area counts were less than 50% but greater than 10% recovery
when compared to area counts in the applicable continuing calibration standard.

No results for AOC 00-030(n) were rejected.

The data for samples that were submitted to off-site analytical laboratories are of good quality and
sufficient to use in a data assessment.

2.9.3.2 Nature and Extent of Contamination

AOC 00-030(n) was a septic tank located at the end of 15" Street, between Canyon Road and Pueblo
Canyon, approximately 25 ft from the edge of the canyon (Figures 1.1-2 and 1.1-11). The septic tank was
6.5 ft long, 5.5 ft wide, and 4.7 ft deep (LANL 1992, 07667, p. 5-96; LANL 1996, 62416, p. 2), giving it an
approximate volume of 1250 gal. Based upon this capacity, the tank would have been capable of serving
two or three residences having a total occupancy of six to ten people. It is not likely that such a small tank
would be connected to TA-01 or other laboratory facilities. A 6-in.-diameter VCP inlet pipe served the
tank, and a 6-in.-diameter steel outlet pipe ran approximately 25 ft north to the edge of Pueblo Canyon
(LANL 1996, 62416, p. 2).

During the VCA, the tank was uncovered. It was found to have had the top removed and had been
backfilled. The tank contents consisted of two distinct horizons. The top 0 in. to 34 in. was moist, medium-
to-coarse grained sandy silt and the bottom 34 in. to 56 in. (to tank bottom) was moist-to-saturated silty
clay with traces of sand (LANL 1996, 62416, p. 62). Both the tank and the outlet pipe were removed
during the VCA activities (LANL 1996, 62416, p. 64).
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Ten soil samples were collected during the VCA: two samples of tank contents from each horizon at two
interior locations (adjacent to inlet and outlet pipes), two exterior locations (outside the tank beneath inlet
and outlet pipes), two outfall locations, and two confirmation samples collected from beneath the north
and south halves of the excavation after the tank had been removed (Figure 2.9-1), but before backfilling.
Samples collected from interior tank locations are included because the content of the tank was used to
backfill the excavation after it had been removed. These samples are listed in Table 2.9-1.

Tank Contents

No metals were detected above BVs in any of the four samples collected from inside the tank

(Table 2.9-2 and Figure 2.9-2). Plutonium-239 was the only radionuclide detected above the FV

(location 00-04774, adjacent to outlet drainline) (Table 2.9-3 and Figure 2.9-3). Eight PAH compounds
were detected in the four samples collected. The following pesticides were also detected (Table 2.9-4 and
Figure 2.9-4): aldrin; dieldrin (both a distinct pesticide and a metabolite of aldrin); delta-BHC; chlordane
(alpha and gamma); 4,4-DDT and its metabolites (4,4'-DDD and 4,4'-DDE); endosulfan sulfate (a
metabolite of endosulfan | and Il); heptachlor epoxide; and pentachlorophenol (a wood preservative).

Exterior Inlet and Outlet Pipes

The following samples were collected: one sample from beneath the inlet pipe to the septic tank (location
00-04782) at 1.25 ft to1.67 ft and one sample beneath the outlet from the septic tank (location 00-04775)
at 2.83 ft to 3.08 ft. For the inlet sample, three metals (lead, sodium, and zinc) were detected above BVs
(Table 2.9-2 and Figure 2.9-2). Antimony was not detected in the inlet sample; however, its detection limit
exceeds the BV. Lead and zinc were detected above the BVs in the outlet sample. Antimony and
cadmium were not detected in this sample, but the analytical detection limits were greater than BVs.

Americium-241 was detected in the sample collected from the inlet (Table 2.9-3 and Figure 2.9-3). No
radionuclides were detected in the outlet sample.

Five PAHs were detected in the outlet sample. Pesticides were detected in both inlet and outlet pipe
samples (Table 2.9-4 and Figure 2.9-4), including aldrin (but not the metabolite dieldrin); chlordane (alpha
and gamma); and 4,4'-DDT and its metabolites (4,4'-DDD and 4,4'-DDE). Benzoic acid was detected in
the outlet sample, and methylene chloride was detected in the inlet sample.

Outfall Area

Two surface samples were collected in the outfall area of the outlet pipe: one sample at location
00-04776 was collected directly below the outlet pipe and one sample at location 00-04777 was collected
approximately 10 ft downstream of location 00-04776 (Figure 2.9-1). Three metals (copper, iron, and
lead) were detected above BVs (Table 2.9-2 and Figure 2.9-2) in the sample directly below the outlet
pipe; two metals (lead and zinc) were detected above BVs in the second sample. Two metals (antimony
and cadmium) were not detected in either sample; however, the analytical detection limits were above
BVs for both samples.

No radionuclides were detected above FVs in either of the two outfall surface samples (Table 2.9-3 and
Figure 2.9-3).

Both PAHs and pesticides were detected in the outfall samples. Five PAHs were detected in the sample
collected immediately beneath the outlet pipe. One PAH was detected in the downstream sample
(Table 2.9-4 and Figure 2.9-4). The pesticides aldrin; dieldrin; chlordane (alpha and gamma); 4,4'-DDT
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and its metabolites (4,4'-DDD and 4,4'-DDE); and heptachlor epoxide were detected in both outfall
samples. The second sample contained endosulfan sulfate. Concentrations of 4, 4'-DDT and its
metabolites (4,4'-DDD and 4,4'-DDE) were higher in the outfall samples than those collected from inside
the septic tank.

Confirmation Samples

Two confirmation samples (from the northern area, location 00-04783, and southern portions,

location 00-04784, of the former tank location) were collected from soil beneath the tank at depths of 0 in.
to 3 in. after its removal. No metals were present above BVs (Table 2.9-2). Thallium was not detected
above the BV, but the detection limit was above the BV.

No radionuclides were detected in either confirmation sample (Table 2.9-3).

The pesticide 4,4'-DDT and its metabolite (4,4'-DDE) were the only organic chemicals detected in the two
confirmation samples (Table 2.9-4).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

210 AOC 00-030(0), Septic Tank
2.10.1 Site Description and Operational History

AOC 00-030(o) is an inactive septic tank located partially beneath a private residence between Canyon
Road and Pueblo Canyon (Figures 1.1-2 and 1.1-12) (LANL 1992, 07667, p. 5-96; LANL 1996, 53799,
p. 2). The estimated dimensions are 30 ft x 12 ft x 8 ft (LANL 1996, 62416, p. 85). This septic tank
serviced the Sundt Apartments, McKee Housing, a dormitory, a laundry located in the area that is now
Sage Loop, Oakwood Loop, and the area east of 15" Street. The mean elevation of the former TA-01
area is 7263 ft asl. The ground surface at AOC 00-030(o) is approximately 7282 ft asl. With the septic
tank inlet buried approximately 5 ft bgs (elevation of 7277 ft asl), it is unlikely that the septic tank received
waste from a gravity-feed system originating in former TA-01, downgradient of AOC 00-030(0). The tank
was used until 1947, when the central WWTP became operational (LANL 1992, 07667, p. 5-95;

LANL 1996, 53799, p. 1). The septic tank was not removed; the southern portion of the tank is beneath
the house foundation and is inaccessible, and the homeowner did not want to risk property damage
during tank removal (LANL 1996, 62416, p. 97). The tank outlet outfall could not be located.

2.10.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(o) includes both surface and subsurface sources of potential
contamination.

2.10.2.1 Source of Contamination

Contamination at AOC 00-030(o) may have originated from sludge in the septic tank if it leaked or
discharged (from chemicals present in the sewage flow to the septic tank) and the effluent discharged at
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the outfall from the septic tank. Samples collected from the septic tank and outfall locations are
representative of potential contamination.

2.10.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

+ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

e Airborne transport of contaminated surface soil
« Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil

¢ Biotic perturbation and translocation of contaminants in subsurface soil

2.10.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(0):

* Residents

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(0). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(0) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(o) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.10.3 Historical Data Quality Interpretation
2.10.3.1 Data Quality

Thirteen surface and subsurface samples in and around the septic tank and outfall were collected from
eight locations at AOC 00-030(0) and submitted to off-site analytical laboratories. All 13 samples were
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analyzed for metals, total uranium, gamma spectroscopy analytes, isotopic plutonium, PCBs, pesticides,
SVOCs, and VOCs. Although hard-copy data packages are not readily available, electronic versions of
the data packages are available. Data validation performed for these samples may be found in
Appendix A (Section 1) of the VCA completion report for PRSs 0-030(h,i,n,0,p) (LANL 1996, 62416).

Although a VCA report has been written for AOC 00-030(o), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation
process.

Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Several inorganic chemical results were estimated (J)
because the result was between the EQL and the MDL. Four manganese results were estimated and
potentially biased high (J+) because the analyte was recovered above the upper acceptance level but
less than 150% of the associated sample spike. Four antimony results were estimated and not detected
(UJ) because the recovery of the associated spike sample was between 30% and the lower acceptance
level.

According to the VCA report (LANL 1996, 62416, p. 89 and Table A-4), the thirteen samples analyzed for
uranium were run as total uranium. The data packages for request numbers 2192 and 2330 verify that the
samples were analyzed by ICPMS after a total digestion.

Radionuclide Results

Several samples were analyzed for radionuclides, and the results were qualified as not detected (U)
because either the associated sample activity was less than the MDA or less than three times the total
propagated uncertainty.

Organic Chemical Results

All samples were analyzed for PCBs, pesticides, SVOCs and VOCs. Three pesticide and three acetone
results were reported as estimated (J) by the analytical laboratory. One result for bromobenzene was
estimated (J), and several VOCs for two samples were estimated and not detected (UJ) because the
associated internal standard area counts were less than 50% but greater than 10% recovery when
compared to area counts in the applicable continuing calibration standard. Three VOC results were
estimated with a potential positive bias (J+) because the sample surrogate recovery was greater than the
upper acceptance level. Thirteen SVOCs from one sample were estimated and not detected (UJ)
because the associated internal standard area counts were less than 50% but greater than 10% recovery
when compared to area counts in the applicable continuing calibration standard.

No results for AOC 00-030(o) were rejected.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.
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2.10.3.2 Nature and Extent of Contamination

This septic tank was located during VCA activities in 1996. A portion of the tank was found to be partially
beneath a house. Further investigation indicated that the top of the tank had been removed, and the tank
appears to have been backfilled with soil. The eastern and western walls, near the house, could not be
located under the foundation of the house (LANL 1996, 53799, p. 84—-85). Based upon geophysical and
subsurface investigation, the dimensions of the tank were estimated to be 30 ft long x and 12 ft wide x 8 ft
deep (approximately 21,500 gal.). During the survey, the outlet pipe was located, but the inlet pipe was
not because it was probably beneath the house. The size of the tank is consistent with service to the
Sundt Apartments, McKee Housing, a dormitory, a laundry, and the area east of 15" Street (LANL 1996,
62416, p. 3). Remedial activities were not performed at this location because the southern third of the
septic tank lies under a house.

Thirteen samples were collected in three areas. Ten soil samples were collected from inside the tank.
One sample was collected beneath the outlet pipe, outside of the tank, and two samples were collected in
the suspected area of the former outfall. Sampling locations are shown in Figure 2.10-1.

Tank Interior

Boreholes inside the tank indicate that its contents were fairly uniform from top to bottom. The tank
contents consisted of fine-grained, dry, silty soil from top to bottom with a hardpack zone at 12 in. to 18 in.
bgs and a cobble zone at approximately 7 ft bgs. The tank bottom is at 8 ft bgs. The samples inside the
tank were collected at two depths (approximately 4.5 ft to 5.5 ft and 6.5 ft to 8 ft) from five boreholes.
Table 2.10-1 summarizes the samples collected.

As shown in Table 2.10-2 and in Figure 2.10-2, six metals (cadmium, calcium, chromium, mercury,
thallium, and zinc) were detected above BVs. Antimony was not detected in any sample, but the
analytical detection limit was above the BV in six of the ten samples.

Plutonium-239 was detected in the four deepest samples (Table 2.10-3 and Figure 2.10-3) collected from
locations 00-04825, 00-04826, 00-04828, and 00-04829 at depths between 7 and 8 ft.

Detected organic chemicals (Table 2.10-4 and Figure 2.10-4) consist of pesticides and VOCs. The
pesticide 4,4'-DDT and its metabolites (4,4'-DDE and 4,4'-DDD) were detected in the majority of samples.
Six VOCs (acetone, bromobenzene, isopropyl toluene, methylene chloride, toluene, and total xylene)
were also detected.

Tank Exterior at Outlet Pipe

One sample was collected from soil beneath the outlet pipe (at location 00-04830). No metals or
radionuclides were detected above BVs or FVs, respectively; however, the analytical detection limit for
antimony was above the BV (Table 2.10-2). Two organic chemicals were detected in this sample:

4 4'-DDT and its metabolite (4,4'-DDE) (Table 2.10-4 and Figure 2.10-4).

Suspected Outfall

Two samples were collected from the suspected outfall area (locations 00-04831 and 00-04832). The
sample at location 00-04832 was collected from the subsurface soil (1.5 ft to 2 ft bgs), approximately 30 ft
from the suspected outfall. The second sample at location 00-04831 was collected from the near-surface
soil (3 in. to 5 in. bgs), approximately 15 ft from the suspected outfall (Figure 2.10-1).
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No metals were detected in the subsurface sample (Table 2.10-2 and Figure 2.10-2). Lead and zinc were
detected above BVs in the near-surface sample. Antimony was not detected in either sample, but the
analytical detection limit was elevated above the BVs in both samples.

Plutonium-239 was detected above the FV in the near-surface sample but not the subsurface sample
(Table 2.10-3 and Figure 2.10-3).

Detected organic chemicals include pesticides and one SVOC. The pesticide 4,4-DDT was detected in
both the near-surface and subsurface samples (Table 2.10-4 and Figure 2.10-4) In addition, 4,4'-DDT and
its metabolites (4,4'-DDD and 4,4'-DDE) were detected in the near-surface soil sample but not in the
subsurface sample. One SVOC was detected in the near-surface sample, bis(2-ethylhexylphthalate).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

211 AOC 00-030(p), Septic Tank
2.11.1 Site Description and Operational History

AOC 00-030(p) was a septic tank located on private property at the eastern end of the Rim Road cul-de-
sac, behind a private residence (Figures 1.1-2 and 1.1-13) (LANL 1992, 07667, p. 5-96; LANL 1996,
53799, p. 2) Evidence indicates that the tank serviced only residential connections (LANL 1992, 07667,
p. 5-96; LANL 1996, 53799, p. 2). The tank was put into service in 1946 and removed from service
sometime during 1947 and 1948, when the Central WWTP became operational (LANL 1992, 07667,

p. 5-96; LANL 1996, 53799, p. 2). The septic tank could not be located, but the outfall pipe was found
(LANL 1996, 62416, p. 98). Based on discussions with Los Alamos County utility personnel, it was
concluded that the septic tank had been removed when the gas main was put into use in 1950

(LANL 1996, 62416, p. 101).

2.11.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC 00-030(p) includes both surface and subsurface sources of potential

contamination.

2.11.2.1 Source of Contamination

Contamination at AOC 00-030(p) may have originated from sludge in the septic tank if it leaked or
discharged (from chemicals present in the sewage flow to the septic tank) and the effluent discharged at
the outfall from the septic tank. Samples were collected from the septic tank and outfall locations, and
these are representative of potential contamination.
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2.11.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

¢ Airborne transport of contaminated surface soil
e Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil

¢ Biotic perturbation and translocation of contaminants in subsurface soil

2.11.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-030(p):

» Residents

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to

potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release

(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at AOC 00-030(p). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at AOC 00-030(p) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site of approximately 1200 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at AOC 00-030(p) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.11.3 Historical Data Quality Interpretation

2.11.3.1 Data Quality

Six surface and subsurface samples at the former tank location and outfall were collected at

AOC 00-030(p) and submitted to off-site analytical laborateries. All six samples were analyzed for metals,
total uranium, gamma spectroscopy analytes, isotopic plutonium, PCBs, pesticides, SVOCs, and VOCs.
Although hard-copy data packages are not readily available, electronic versions of the data packages are
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available. Data validation performed for these samples may be found in Appendix A (Section 1) of the
VCA completion report for PRSs 0-030(h,i,n,0,p) (LANL 1996, 62416).

Although a VCA report has been written for AOC 00-030(p), the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation
process.

Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Five inorganic chemicals had results that were
estimated (J) because the results were between the EQL and the MDL.

According to the VCA report (LANL 1996, 62416, p. 104, A-17, and Table A-5), all six samples analyzed
for uranium were run as total uranium. The data package for request number 2400 verifies that the
samples were analyzed by ICPMS after a total digestion.

Radionuclide Results

Several samples were analyzed for radionuclides, and the results were qualified as not detected (U)
because either the associated sample activities were less than the MDA or less than three times the total
propagated uncertainty.

Organic Chemical Results

All samples were analyzed for PCBs, pesticides, SVOCs, and VOCs. Two results for acetone and
4-isopropyltoluene were estimated with a potential positive bias (J+) because the sample surrogate
recovery was greater than the upper acceptance level. SVOC results were estimated and not detected
(UJ) in two samples because the associated internal standard area counts were less than 50% but
greater than 10% recovery when compared to area counts in the applicable continuing calibration
standard. Several SVOC results were not detected (U) by the analytical laboratory.

No results for AOC 00-030(p) were rejected.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.11.3.2 Nature and Extent of Contamination

This tank, located on private property on the eastern end of Rim Road, appears to have been removed
when a new gas main was installed; however, a 6-in.-diameter steel outlet pipe extending approximately
30 ft from the former tank location to the canyon rim was located (LANL 1996, 62416, p. 98).
Consequently, during VCA activities, two trenches were dug in an effort to locate the former septic tank.
These trenches encountered a backfilled excavation in tuff that was probably the location of the former
septic tank. A total of six samples were collected: two from the bottom of the excavation inside the
suspected tank boundaries, two from beneath an outlet pipe where it probably connected to the former
septic tank, and two from the pipe outlet outfall area (Table 2.11-1 and Figure 2.11-1). A 30-ft-long
6-in.-diameter steel outlet drainline was located and removed.
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Suspected Tank Location

Two samples were collected from fill in the bottom of the suspected tank location (10 ft to10.5 ft bgs): one
sample was collected from the northwest corner at location 00-04865, and one sample was collected from
the northeast corner at location 00-04866 (Figure 2.11-1). Two metals were detected above the BVs in
these two samples: calcium in the sample from the northeast corner and manganese from the northwest
corner sample (Table 2.11-2 and Figure 2.11-2). Antimony and cadmium were not detected in either
sample, but the analytical detection limit for these metals were above BVs. No radionuclides were
detected in either sample (Table 2.11-3 and Figure 2.11-3). Detected organic chemicals consisted of six
PAH compounds in the sample collected from the northwest corner (Table 2.11-4 and Figure 2.11-4).

Outlet Pipe/Tank Connection

Two samples were collected at the site where the outlet pipe appeared to have been connected to the
septic tank (Table 2.11-1 and Figure 2.11-1). One sample at location 00-04867 was collected at 3 ft to
3.5 ft bgs, directly beneath the connection; and one sample at location 00-04868 was collected at the
bottom of the suspected tank location (10 ft to 10.5 ft bgs), directly beneath the outlet pipe connection.
No metals were detected in either sample above BVs; however, antimony and cadmium had analytical
detection limits above BVs (Table 2.11-2). One radionuclide, plutonium-239, was detected in the

shallower of the two samples (sample 0100-96-1403, location 00-04867) (Table 2.11-3 and
Figure 2.11-3). No organic chemicals were detected in either sample (Table 2.11-4 and Figure 2.11-4).

Qutfall

Two surface samples were collected from soil in the outfall area (Table 2.11-1 and Figure 2.11-1): one
sample at location 00-04869 was collected from the surface (0 ft to 0.42 ft bgs) immediately below the
outlet pipe, and one sample at location 00-04870 was collected approximately 10 ft downslope at 0.25 ft
to 0.75 ft bgs. The only metal detected above BVs in either sample was lead, collected from immediately
below the outlet pipe (Table 2.11-2 and Figure 2.11-2). Antimony and cadmium were not detected above
BVs in either sample, but the analytical detection limit for these metals were above their applicable BVs in
both samples. Cesium-137 was detected above FV in the surface sample collected from immediately
below the outlet pipe (Table 2.11-3 and Figure 2.11-3). Both cesium-137 and plutonium-239 were
detected in the downslope sample. Acetone and 4-isopropyltoluene were the only organic chemicals
detected in these two outfall samples (Table 2.11-4 and Figure 2.11-4). They were detected in the sample
collected from immediately below the outlet pipe but not the downslope sample.

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.12 SWMU 00-039, Underground Tanks
2.12.1 Site Description and Operational History

SWMU 00-039, the site of two former 700-gal. USTs and their connecting pipes, was used for dry
cleaning businesses in the area known locally as the Community Center (Figures 1.1-2 and 1.1-14). The
tanks were used to store a hydrocarbon-based dry-cleaning solvent known as Stoddard™ solvent

(LANL 1994, 42791, p. 1; LANL 1996, 52932, p. 1). The site is on private property (bounded by 15"
Street, 19" Street, Myrtle Street, and Central Avenue) in the Los Alamos townsite but was federally
owned from 1945 until 1968 (LANL 1996, 52932, p. 1). The USTs were installed sometime before 1958.
Documentation of the early history of the dry-cleaning operations at the site is incomplete, but a summary
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of existing information is provided in Appendix B. The dry-cleaner business discontinued using the USTs
sometime before 1969, at which time the tanks were emptied and left in place. Both USTs were removed
in 1993. All the pipelines were left in place, and some were filled with concrete during the 1993 tank
removal activities. In addition, three USTs at the Community Center containing petroleum hydrocarbons
were also removed in 1993 and were subsequently approved for closure by the NMED UST Bureau
(LANL 1994, 42791, p. 1). Tetrachloroethylene (PCE) was used in coin-operated machines in the 1980s.

2.12.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for SWMU 00-039 includes both surface and subsurface sources of potential
contamination.

2.12.2.1 Source of Contamination

Contamination at SWMU 00-039 would have originated from the leaks in the USTs and associated
pipelines as well as incidental spills.

212.2.2 Transport Mechanisms

The site is currently a shopping center and is completely covered by buildings and concrete sidewalks as
well as an asphalt parking lot. The following transport mechanisms may lead to the exposure of human
and/or ecological receptors:

¢ Continued dissolution and advective/dispersive transport of chemicals in subsurface soil

e Subsurface transport of VOC vapors

212.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at SWMU 00-039:

« Commercial workers, e.g., retailers in businesses near SWMU 00-039

* Occasional site visitors, e.g., patrons of businesses near SWMU 00-039

The primary contaminant exposure pathway at the site is inhalation of VOCs through transport from
subsurface soil into subsurface utility corridors and subsequently buildings. Other pathways from
subsurface contamination to potential human receptors would be complete only if contaminated soil or tuff
were excavated and brought to the surface (dermal contact, inhalation of fugitive dust, and incidental soil
ingestion).

Terrestrial ecological receptors are not expected to be exposed to contaminants at SWMU 00-039
because the site is developed (paved or covered with buildings), and contamination is limited to
subsurface soil (generally deeper than 5 ft bgs).

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.
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Exposure to groundwater at SWMU 00-039 is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1100 ft bgs (see Section 3.2.3).
No perennial surface water bodies exist at the site. Although precipitation events may result in the short-
term intermittent presence of surface water, under present site conditions no contact occurs between the
surface water and the subsurface soil. Therefore, the surface water exposure pathway is incomplete for
human or ecological receptors.

2.12.3 Historical Data Quality Interpretation

2.12.3.1 Data Quality

Ninety-three surface and subsurface soil and tuff samples were collected from 9 boreholes, and 80
surface and subsurface soil and tuff samples were collected from 19 hand auger borings at

SWMU 00-039 (Table 2.12-1 and Figure 2.12-1). The depth of the borehole samples ranged from 0.5 ft to
60 ft bgs, and the depth of the hand-auger samples ranged from 1.0 ft to 25 ft bgs. All the samples were
field-screened using headspace analyses and submitted to the Laboratory’s mobile chemical analytical
laboratory (MCAL). The borehole samples were collected to investigate potential releases from the USTs;
the samples were analyzed for total petroleum hydrocarbons (TPH) and VOCs (both primary constituents
of Stoddard™ solvent). The hand-auger sampling was conducted to investigate potential releases from
the adjoining pipelines; samples collected from the hand-auger borings were analyzed for TPH, VOCs,
1-methylnaphthalene, and 2-methylnaphthalene. All samples were analyzed using modified EPA SW-846
Method or the equivalent (LANL 1996, 52932, p. 9). The results for all 173 samples are considered
screening data.

These data are not currently available in the ERDB, nor are any data packages from MCAL readily
available. The data validation performed for these samples is detailed in the RFI report (LANL 1996,

52932, pp.13-22).

Organic Chemical Results

Samples were analyzed for TPH, VOCs, 1-methylnaphthalene, and 2-methylnaphthalene. All qualified
results were reported by MCAL (LANL 52932, 1996, p. 13). The results presented in this document reflect
the qualification by MCAL, and the results may be used as screening-level data.

2.12.3.2 Nature and Extent of Contamination

All samples were analyzed for TPH and VOCs by MCAL. The samples collected from the hand-augered
holes were also analyzed for 1- and 2-methylnaphthalene (Table 2.12-1). Sample locations and depths
are presented in Figure 2.12-1,, and the detections of organic chemicals are presented in Table 2.12-2
and shown in Figure 2.12-2.

The following aromatic hydrocarbons were detected:

» 1,2 4-trimethylbenzene: one borehole sample (14.5 ft to 15.0 ft bgs), six hand-auger samples
from three locations (1.7 ft to 15.0 ft bgs); at all locations, 1,2,4-trimethylbenzene was not
detected in deeper samples.

e 1,3 5-trimethylbenzene: three hand-auger samples from two locations (1.7 ft to 9.0 ft bgs); at all
locations, 1,3,5-trimethylbenzene was not detected in deeper samples.
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« Ethylbenzene: one borehole sample (14.5 ft to 15.0 ft bgs); ethylbenzene was not detected in the
deeper samples collected at this location.

* p-lsopropylbenzene: one hand-auger sample (6.7 ft to 7.0 ft bgs); p-isopropylbenzene was not
detected in the deeper samples collected at this location.

s p-Isopropyltoluene: two hand-auger samples from one location (3.7 ft to 6.0 ft bgs);
p-isopropyltoluene was not detected in the deeper samples collected at this location

e Tertbutylbenzene: three hand-auger samples from two locations (1.7 ft to 7.0 ft bgs);
tertbutylbenzene was not detected in the deeper samples collected at this location.

e Total xylene: one borehole sample (14.5 to 15.0 ft bgs); total xylene were not detected in the
deeper samples collected at this location.

TPHs were detected in four borehole samples from one location at concentrations from 2 to 767 mg/kg at
depths between 14.5 ft and 15.0 ft bgs; TPHs were not detected in deeper samples collected at this
location. TPHs were also detected in twelve hand-auger samples from five locations at concentrations
from 2 to 6062 mg/kg collected at depths between 1.7 ft and 14.0 ft bgs; TPHs were not detected in
deeper samples collected at all locations.

Two halogenated hydrocarbons were detected. TCE was detected in one borehole sample collected at a
depth interval of 4.5 ft to 5.0 ft bgs; TCE was not detected in the deeper samples collected at this
location. PCE was detected in 12 borehole samples from eight locations and 55 hand-auger samples
from 14 locations. The borehole samples with PCE detections had concentrations from 0.01 to

0.11 mg/kg at depths between 4.5 and 50 ft bgs; at all borehole locations with PCE detections, PCE was
not detected in the deeper samples. The hand-auger samples where PCE was detected had
concentrations from 0.01 to 190 mg/kg at depths between 0.7 ft and 25 ft bgs; at 11 of the 14 hand-auger
locations where PCE was detected, only the deepest sample had a detection of PCE. The 11 locations
are clustered in the area between the eastern portions of the two buildings at the site. PCE in this area
was detected in samples collected from depths ranging between 4 ft to 25 ft bgs.

The extent of the PCE plume has not been defined at this SWMU; Section 4 provides details of the
sampling proposed to address this data need.

213 AOC C-00-043, Manhole (Removed)
2.13.1 Site Description and Operational History

AOC C-00-043 was an inactive brick-and-mortar manhole located approximately 50 ft south of the
Immaculate Heart of Mary Catholic Church in a landscaped part of the church's parking lot (LANL 1997,
55103, p. 1) (Figures 1.1-2 and 1.1-15). The manhole was bell-shaped, 2 ft in diameter at the surface, 5 ft
to 6 ft in diameter at the base, and 5 ft to 5.5 ft deep (LANL 1997, 62542, p. 42, Figure 4.2-2). The base
of the manhole consisted of 8-ft-diameter x 6- to-8-in.-thick concrete (LANL 1997, 62542, p. 42,

Figure 4.2-2). The manhole was removed in 1996 during field activities (LANL 1997, 62542, p. 40). The
manhole may have been connected to sanitary sewer lines serving residential areas for the former
Central WWTP (LANL 1997, 62542, p. 40-42). The plant operated from the mid-1940s until it was
decommissioned in the early 1960s (LANL 1997, 62542, p. 40).

ER2005-0119 45 May 2005



Pueblo Canyon Aggregate Area Investigation Work Plan

2.13.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for AOC C-00-043 includes both surface and subsurface sources of potential
contamination.

2.13.2.1 Source of Contamination

Contamination at AOC 00-043 may have originated from sewage flowing through the manhole if it leaked,
ruptured, or overflowed. Samples collected from the sediment at the bottom of the manhole before it was
removed and confirmation samples taken after are representative of possible potential contamination.

2.13.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and advective/dispersive transport of residual chemicals in subsurface soil

2.13.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at AOC 00-043:

e Residents

The potential pathways for human exposure to surface soil and tuff are dermal contact and incidental soil
ingestion. Pathways from subsurface contamination to potential human receptors would be complete only
if contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact and incidental soil ingestion).

2.13.3 Historical Data Quality Interpretation
2.13.3.1 Data Quality

Four investigative samples were collected at AOC 00-043 and submitted to off-site analytical laboratories
(Figure 2.13-1). These samples were analyzed for metals (including uranium), gamma spectroscopy
analytes, isotopic plutonium, PCBs, pesticides, SVOCs, and VOCs. Although hard-copy data packages
are not readily available, electronic versions of the data packages are available. Data validation
performed for these samples may be found in Appendix A of the VCA report for PRSs 00-030(d,k) and
C-0-043 (LANL 1997, 62542).

Although a VCA report has been written for AOC 00-043, the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB are presented with the final qualifiers, assigned as part of the data evaluation
process.
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Inorganic Chemical Results

All samples were analyzed for inorganic chemicals. Six inorganic chemicals had estimated (J) because
the results were between the EQL and the MDL. Five results for antimony, manganese, and lead were
estimated and potentially biased low (J-); one result of antimony was estimated and not detected (UJ)
because the analyte was recovered below the lower acceptance level but greater than 30% in the
associated spike sample.

Four samples were analyzed for uranium. The data packages for request numbers 2550 and 2851
indicate that all samples were analyzed for uranium by ICPMS after a partial digestion.

Radionuclide Results

Four samples were analyzed for radionuclides, and several results were qualified as not detected (U)
because either the associated sample activities were less than the MDA or less than three times the total
propagated uncertainty.

Organic Chemical Results

All samples were analyzed for PCBs, pesticides, SVOCs and VOCs. One sample had results for 4,4'-DDE
and 4,4'-DDT reported as estimated and potentially biased high (J+) because the associated surrogate
was recovered above the upper acceptance level. One sample had results for 4,4'-DDE and 4,4'-DDT
reported as estimated and potentially biased low (J-); several pesticides and PCBs were reported as
estimated, and not detected (UJ) because the associated surrogate was recovered below the lower
acceptance level but greater than or equal to 10% of the recovery. Several results for SVOCs and VOCs
were reported as estimated (J) by the analytical laboratory.

No results for AOC 00-043 were rejected.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.13.3.2 Nature and Extent of Contamination

This AOC was an inactive brick-and-mortar manhole that may have been connected to sanitary sewer
lines serving residential areas for the former central WWTP (LANL 1997, 62542, p. 40-42). The structure
was removed during VCA activities in 1996. The brick, mortar, and concrete (approximately 10 yd®) were
disposed of as construction debris at the Los Alamos County landfill. The 20 ft* of sediment material
discovered in the bottom of the manhole may have been reused to backfill the excavation after removal
activities were complete, but the VCA report does not explicitly account for this sediment material.
Excavated soil and additional clean fill material was needed to backfill the final excavation.

Two samples at location 00-04905 and 00-04906 were collected from the sediment at the bottom of the
manhole before it was removed (Table 2.13-1 and Figure 2.13-1). Two confirmation samples at locations
00-05901 and 00-05902 were collected from soil at the bottom of the excavation site after the manhole
was removed (Table 2.13-1 and Figure 2.13-1).

Manhole Sediment Material

Nine metals were detected above the BVs in at least one of the two sludge samples (Table 2.13-2 and
Figure 2.13-2): antimony, calcium, cobalt, copper, lead, manganese, thallium, uranium, and zinc.
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Both samples contained cesium-137 and plutonium-239 (Table 2.13-3 and Figure 2.13-3). The
following organic chemicals were detected in at least one of the two samples (Table 2.13-4 and
Figure 2.13-4): acetone; bis (2-ethylhexyl) phthalate; 2-butanone; chloroform; 4,4’-DDT and its
metabolites (4,4'-DD and 4,4'-DDE); 2-hexanone; 4-methyl-2-pentanone; phenanthrene; pyrene; and
1,3-xylene.

Confirmation Samples

Uranium was the only metal detected above the BVs in the two confirmation samples (Table 2.13-2 and
Figure 2.13-2). The metals antimony and cadmium were not detected in either sample, but the analytical
detection limit for both metals in both samples was elevated above the applicable BVs. Plutonium-239
was detected in only one of the two samples (Table 2.13-3 and Figure 2.13-3). TCE (locations 00-05901
and 00-05902) and 4,4'-DDT (location 00-05901) were the only organic chemicals detected in the
confirmation samples (Table 2.13-4 and Figure 2.13-4).

Extent has not been defined at this AOC; Section 4 provides details of the sampling proposed to address
this data need.

2.14 SWMU 31-001, Septic System
2141 Site Description and Operational History

SWMU 31-001 is a former septic system located at TA-31. This system consisted of a septic tank
(structure 00-7), two sanitary sewer manholes (structures 00-41 and 00-42), associated waste lines, and
an outfall (LANL 1992, 07668, p. 3-46). TA-31 served as the receiving area for all truck shipments to the
Laboratory from 1945 until 1954 (LANL 1995, 58085, p. 1; LANL 1996, 54320, p. 32), and SWMU 31-001
served former Building 31-7. The septic tank (structure 00-7), constructed of reinforced concrete,
measured 4 ft x 3 ft, was several feet high (LANL 1992, 07668, p. 3-48). This septic tank was located
aboveground on a small bench above the rim of Pueblo Canyon, north of Building 31-7 (LANL 1992,
07668, p. 3-48). TA-31 was located in what is now the eastern residential area of Los Alamos,
immediately west of the Los Alamos County Airport (LANL 1995, 58085, p. 1; LANL 1996, 54320, p. 32)
(Figures 1.1-2 and 1.1-16). The septic tank was constructed in 1949, operated until 1954, and was
removed in 1988 (LANL 1992, 07668, p. 3-47). The waste line was not encountered when the septic tank
was removed in 1988 (LANL 1995, 58085, p. 4). The outfall discharged to Pueblo Canyon, approximately
0.9 km upstream of Pueblo Canyon investigative reach P-2W and 1.6 km below Pueblo Canyon
investigative reach P-1E. The contents of the septic tank were sampled when the tank was removed and
found to contain no hazardous materials (LANL 1995, 58085, p. 4).

2.14.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for SWMU 31-001 includes both surface and subsurface sources of potential
contamination.

2.14.2.1 Source of Contamination

Contamination at SWMU 31-001 would have originated from sludge in the septic tank if it leaked or
discharged (from chemicals present in the sewage flow to the septic tank) and the effluent discharged at
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the outfall from the septic tank. Samples were collected from the former septic tank location and outfall
locations, and these are representative of potential contamination.

2.14.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

« Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

e Airborne transport of contaminated surface soil
e Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.14.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at SWMU 31-001:

o Residents

o Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at SWMU 31-001. For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at SWMU 31-001 is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1200 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at SWMU 31-001 is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.
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2.14.3 Historical Data Quality Interpretation
2.14.31 Data Quality

Thirteen surface and subsurface samples from the septic tank system, including the drainline and outfall,
were collected from SWMU 31-001 and submitted to an on-site analytical laboratory (Table 2.14-1).
Thirteen of the samples were analyzed for metals. Eight were also analyzed for PCBs, and six were
analyzed for SVOCs. Two additional samples (referred to as confirmation samples) were collected and
shipped directly from the field to an off-site analytical laboratory for analyses of metals and PCBs. The
results for all fifteen of these samples are considered screening-level data because they were either
analyzed on-site or were part of the pilot project to ship samples directly from the field.

Hard-copy data packages are not readily available for these data. A summary of quality assurance
(QA)/quality control (QC) for the samples collected during the RFI may be found in the RFI report for
SWMU 31-001 (LANL 1995, 58085, p. 8). A QA/QC summary is not available for the confirmation
samples shipped directly from the field.

Although RFI (LANL 1995, 58085) and VCA reports (LANL 1996, 54320) have been written for

SWMU 31-001, the data presented in this section were evaluated using current guidance and available
electronic data from the ERDB. The original sample result is always used, even when a field duplicate
was collected. In addition, the electronic data currently available in the ERDB are presented with the final
qualifiers, assigned as part of the data evaluation process.

Inorganic Chemical Results

All samples were analyzed for inorganic chemicals, and no results were qualified.

Radionuclide Results

The samples were not analyzed for radionuclides.

Organic Chemical Results

Ten samples were analyzed for PCBs, and six samples were analyzed for SVOCs. All results were
reported as not detected (U) by the analytical laboratory.

No results from SWMU 31-001 were rejected.

The data for samples analyzed by an on-site laboratory or shipped to an off-site laboratory directly from
the field may be used as screening-level data.

2.14.3.2 Nature and Extent of Contamination

The septic tank for this system was removed in 1988 (LANL 1992, 07668, p. 3-47), but the outlet pipe
was not located at that time. In 1995, RFI samples were collected from the septic tank area

(Figure 2.14-1). The location was based on survey information from the 1988 removal. During this
investigation, the outfall pipe was located (LANL 1995, 58085, p. 23) Three samples were

collected from the septic tank area (Table 2.14-1): location 31-01001 (0.5 ft to 0.75 ft bgs);

location 31-01002 (1.0 ft to 1.25 ft bgs); and location 31-01003 (0.75 ft to 1.0 ft bgs).

In an effort to locate the inlet pipe, two trenches were dug during the RFI (Figure 2.14-1).
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Trench 1 was excavated approximately 60 ft upslope from the septic tank in a southeast to northwest
direction. It was 31 ft long x 4 ft deep (LANL 1995, 58085, p. 5). Three samples were collected from this
trench (Table 2.14-1): one sample at location 31-01004 was collected at 3.8 ft bgs from the northwest
end; one sample at location 31-01005 was collected at 4.0 ft bgs from the center of the trench, at the
approximate location of the outlet pipe; and one sample at location 31-01006 was collected at 3.4 ft bgs
from the southeast end of the trench (Figure 2.14-1).

Trench 2 was dug approximately 50 ft upslope of trench 1 and approximately 110 ft upsiope of the former
septic tank location in a southeast to northwest direction. This trench was approximately 25 ft long and
had a maximum depth of 8.5 ft bgs (LANL 1995, 58085, p. 5, 23). Three samples were also collected
from this trench (Table 2.14-1): one sample at location 31-01007 was collected at 6.5 ft bgs from the
southeast end; one sample at location 31-01008 was collected at 6.6 ft bgs from the center of the

trench, at the approximate location of the inlet pipe; and one sample at location 31-01009 was collected
at 6.8 ft bgs from the northwest end of the trench (Figure 2.14-1).

Five samples were collected from the top 6 in. of soil in the outfall area (Figure 2.14-1). However, one
sample (at location 31-01010) was collected from the volume of soil removed during the VCA activities
and therefore is not included in the current discussion because the results for this sample are not
representative of current site conditions. The remaining four samples at locations 31-01011, 31-01012,
31-01013, and 31-01014 were collected from areas not affected by the VCA removal activities; therefore,
those results are representative of current site conditions (Table 2.14-1).

During the VCA, approximately 10 to18 ft* of topsoil were removed to expose the underlying tuff in an
area extending from 2 ft above to 4 ft below the outlet pipe, and 2 ft around it (LANL 1995, 51499, p. 12;
LANL 1996, 54320, Figure 7). Two confirmation samples (VCXX-95-005 and VCXX-95-0056) were
collected from the top 6 in. of the underlying tuff, exposed after the topsoil was removed (Table 2.14-1,
Figure 2.14-1).

Septic Tank

The only metals detected above the BVs in the three septic tank soil samples (Table 2.14-2) were lead
(locations 31-01002 and 31-01003) and mercury (location 31-01003). Antimony and thallium were not
detected in these three samples, but the analytical detection limits for these two metals were elevated
above their applicable BVs. No organic chemicals were detected in any of the three samples from the
septic tank area.

Trench 1

Metals were detected above BVs in the sample collected from the southeast and central portions of the
trench but not in the sample collected from the northwest portion (Table 2.14-2 and Figure 2.14-2).
Cadmium, calcium, lead, and zinc were detected at location 31-01006, and lead was detected at location
31-01005. Analytical detection limits for antimony and thallium were elevated above BVs for all three
samples. No organic chemicals were detected in these three samples.

Trench 2

Two metals were detected above BVs in the three samples collected from trench 2 (Table 2.14-2

and Figure 2.14-2). Cadmium was detected in the sample from the southeast end of the trench

(at location 31-01007), and lead was detected in the sample from the center of the trench (at

location 31-01008). No metals were detected above BVs in the sample collected from the northwest end
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of trench 2. Both antimony and thallium were not detected in any of these samples, but the analytical
detection limits were elevated above BVs in all three samples collected from trench 2. No organic
chemicals were detected in the three samples collected at trench 2.

Qutfall

As shown in Table 2.14-2 and Figure 2.14-2, the following metals were detected above BVs in one or
more of the four samples collected from surface soil in the outfall area: cadmium (two locations), calcium
(one location), lead (three locations), and zinc (two locations). Antimony and thallium were not detected in
any of these samples, but the analytical detection limits for both metals in all four samples were elevated
above their respective BVs. The PAHs benzo(b)fluoranthene, fluoranthene, and pyrene were detected in
the sample collected closest to the end of the outlet pipe at location 31-01011 (Table 2.14-3 and

Figure 2.14-3).

Confirmation Samples

Strontium was the only metal detected in the two confirmation samples (Table 2.14-2 and Figure 2.14-2).
Analytical detection limits for antimony, cadmium, silver, and thallium were elevated above BVs in both
samples. No organic chemicals were detected in either sample.

Extent has not been defined at this SWMU; Section 4 provides details of the sampling proposed to
address this data need.

215 Consolidated Unit 45-001-00, Wastewater Treatment Plant - TA-45
2.15.1 Site Description and Operational History

This unit, which consists of Consolidated Unit 01-002(b)-00, SWMUs 45-001, 45-002, 45-003, and
45-004, and AOC C-45-001, is located adjacent to Acid Canyon (Figures 1.1-2 and 1.1-17) These
SWMUs and AOC were associated with past wastewater treatment and disposal activities at TA-45,
which was used as an industrial waste discharge area and later served as the Laboratory's first
radioactive liquid waste (RLW) treatment facility (LANL 1892, 07668, p. 3-69; LANL 1995, 48856, p. 1).
D&D of TA-45 began in October 1966 and included excavating and removing industrial waste and
contaminated soil and tuff and removing all buildings and structures in the area, with the exception of the
sewage lift station. The site was released without restriction to Los Alamos County on July 1, 1967 (LANL
1992, 07668, p. 3-71; LANL 1995, 48856, p. 1).

As investigation of TA-45 was conducted in the late 1970s under DOE'’s Formerly Utilized Sites Remedial
Action Program (FUSRAP) to determine the nature and extent of radioactive contamination at the site.
The FUSRAP study consisted of sampling soil and sediment, analyzing airborne radioactivity through the
Laboratory’'s Environmental Surveillance Program, and measuring and analyzing external penetrating
radiation (LANL 1992, 07668, p. 3-80).

2.15.1.1 Consolidated Unit 01-002(b)-00

Consolidated Unit 01-002(b)-00 consists of a former TA-01 industrial waste line outfall and its drainage
area into Acid Canyon. The outfall was located within the boundaries of TA-45, at the head of a small
branch of Acid Canyon known as the south fork of Acid Canyon (Figures 1.1-2 , 1.1-17, and 2.15-1). This
outfall was used to discharge untreated RLW generated in laboratories and research facilities in TA-01
during 1943 and 1944 through 1951 (LANL 1992, 07668, p. 3-80; LANL 1995, 48856, p. 39). The D&D of
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TA-45 included removing the outlet pipe, an associated weir box, and tuff around the outfall and on the
canyon wall below the outfall (LANL 1992, 07668, pp. 3-70-3-71).

An interim action (IA) was conducted in the South Fork of Acid Canyon in 2001, downstream of the
Consolidated Unit 01-002(b)-00 outfall, for the purpose of reducing potential radiation doses to
recreational users of the south fork of Acid Canyon. Approximately 483 yd® of sediment were removed
during the IA to meet the cleanup goal of 280 pCi/g of plutonium-239,-240 (LANL 2002, 73660, p. 17).

2.15.1.2 SWMU 45-001

SWMU 45-001 consists of a former RLW treatment plant and associated outfalls (Figures 1.1-2 and
1.1-17). The treatment plant began operating in 1951 and operated until 1964. The plant initially received
RLW only from TA-01. As Laboratory operations expanded, RLW from TA-03, -43, and -48 was also sent
to SWMU 45-001 (LANL 1992, 07668, p. 3-86). D&D of SWMU 45-001 included the demolition and
removal of treatment-plant equipment, facilities, and waste lines and the excavation of contaminated soil
(LANL 1992, 07668, p. 3-71-3-73; LANL 1995, 48856, p. 46). Portions of the walls of Acid Canyon below
the outfalls were also decontaminated (LANL 1992, 07668, pp. 3-72-3-73).

2.151.3 SWMU 45-002

SWMU 45-002 consists of a former vehicle decontamination facility (former Building 45-1) that was used
to decontaminate vehicles and large equipment, including filters from the Sigma Building, trash
dumpsters, and wing tanks from airplanes (Figures 1.1-2 and 1.1-17) (LANL 1992, 07668, p. 3-90,

LANL 1995, 48856, p. 53). SWMU 45-002 was located approximately 40 ft south of the TA-45 RLW
treatment plant, former SWMU 45-001 (LANL 1992, 07668, Figure 3.4-3.10). The decontamination facility
began operation in 1952. Vehicles and other equipment were decontaminated by steam-cleaning

(LANL 1992, 07668, p. 3-90). This facility operated infrequently, approximately once per month

(LANL 1992, 07668, p. 3-90; LANL 1995, 48856, p. 53). SWMU 45-002 was decommissioned in 1966,
along with the other facilities in former TA-45.

2.15.1.4 SWMU 45-003

SWMU 45-003 consists of the former buried industrial waste line and associated manhole
(structure 45-8), located within the boundaries of TA-45 (Figures 1.1-2 and 1.1-17). This waste line was

used to convey RLW to the TA-45 treatment plant, SWMU 45-001 (LANL 1992, 07668, pp. 3-85-3-87;
LANL 1995, 48856, p. 60).

215.1.5 SWMU 45-004

SWMU 45-004 consists of a sanitary sewer outfall (Figures 1.1-2 and 1.1-17). This outfall was associated
with the sanitary sewer system constructed in 1947 to serve the Los Alamos townsite (LANL 1995,
48856, p. 68). This sewer system included a sanitary sewer lift station (structure 45-3) and sanitary sewer
manholes (structures 45-5 and 45-6).

2.151.6 AOC C-45-001

AOC C-45-001 is the site of an accidental release of plutonium-contaminated sludge that occurred in the
parking lot south of Building 45-2 (SWMU 45-001) in January 1957 (LANL 1995, 48856, p. 46)

(Figures 1.1-2 and 1.1-17). The parking lot was removed as part of the TA-45 D&D activities (LANL 1995,
48856, p. 46).
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2.15.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media

through which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for Consolidated Unit 45-001-00 includes both surface and subsurface sources of
potential contamination.

2.15.2.1 Source of Contamination

RLW was treated at the TA-45 site. No known wastes remain after D&D activities in 1966. Potential
residual contamination may include metals, radionuclides, and organic chemicals in surface or subsurface
soil or tuff.

2.15.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

¢ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

 Airborne transport of contaminated surface soil

¢ Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil
or tuff

¢ Biotic perturbation and translocation of contaminants in subsurface soil

2.15.2.3 Potential Receptors and Exposure Pathways
The following human receptors could reasonably be expected to be present at Consolidated Unit 45-001-00:

e Residents (potential future exposure scenario)

« Recreational users (current and potential future exposure scenario)

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at Consolidated Unit 45-001-00. For ecological
receptors, pathways from subsurface contamination to potential surface-dwelling animals would be
complete only if contaminated soil or tuff were excavated and brought to the surface. The potential
pathways would then be similar to those of a surface soil release (i.e., dermal contact, inhalation of
vapors or fugitive dust, incidental ingestion of soil, uptake by plants, and food web transport). Pathways
from subsurface releases may be complete for plants and burrowing animals, including the uptake of
contaminants by plant roots and the exposure of burrowing animals through dermal contact, inhalation of
vapors or dust, incidental ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.
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Exposure to groundwater at Consolidated Unit 45-001-00 is an incomplete pathway for both human and
ecological receptors because the depth to groundwater at the site is approximately 1100 ft bgs for the
mesa-top portion of the site (see Section 3.2.3). Although precipitation events may result in the short-term
intermittent presence of surface water, exposure to surface water at Consolidated Unit 45-001-00 is an
incomplete pathway for both human and ecological receptors because no perennial surface water bodies
exist at the site.

2.15.3 Historical Data Quality Interpretation

2.15.3.1 Data Quality

Sixty-nine surface and subsurface samples were collected from SWMU 01-002(b)-99 following the |IA
(reaches ACS and AC-3) and were analyzed by off-site analytical laboratories (Table 2.15-1a). Samples
collected as part of the IA were analyzed for one or more of the following: gamma spectroscopy, tritium,
uranium, amercium-241, strontium-90, isotopic plutonium, isotopic thorium, isotopic uranium, metals,
cyanide, methyl mercury, PCBs, pesticides, SVOCs, and VOCs. Analytical data packages are available
for these samples.

Eighty-eight surface and subsurface samples from the remaining SWMUs/AOC comprising Consolidated
Unit 45-001-00 were collected and submitted to off-site analytical laboratories (Table 2.15-1b). These
samples were analyzed for one or more of the following: metals, phosphorus, americium-241, gamma
spectroscopy analytes, tritium, isotopic plutonium, isotopic uranium, strontium-90, SVOCs, and VOCs.
The eight samples from SWMU 45-002 were also analyzed for high explosives (HE) by an off-site
analytical laboratory. Hard-copy data packages are not readily available. Data validation performed for
these samples is presented in Section 4.1 of the RFI report for PRSs 1-002, 45-001, 45-002, 45-003,
45-004, and C-45-001 in TA-45 (LANL 1995, 48856).

An additional 56 surface and subsurface samples collected from SWMUs 45-001 and 45-002 were
analyzed by an on-site analytical laboratory (Table 2.15-1c) for metals, cyanide, SVOCs, and VOCs and
are screening-level data. These data from the on-site analytical laboratory are summarized in the data
tables and shown inn the data figures but are not discussed in detail in this section because the data
were not used to determine the nature and extent of contamination at the site.

Because of the remedial activities conducted at TA-45, samples from three locations (locations 45-01009,
45-01010, and 45-01011), collected as part of the RFI of SWMU 01-002, and samples from

location 45-1043, collected as part of the RFI of SWMU 45-001, have been excluded from the current
data set. The soil at these sample locations was removed during the IA of the South Fork of Acid Canyon
(LANL 2002, 73660); therefore, the IA soil confirmation data collected after the soil removal represent
current site conditions in Acid Canyon and Pueblo Canyon (Table 2.15-1a). Although an RFI report has
been written for the SWMUs in Consolidated Unit 45-001-00, the data presented in this section were
evaluated using current guidance and available electronic data from the ERDB. The original sample result
is always used, even when a field duplicate was collected. In addition, the electronic data currently
available in the ERDB is presented with the final qualifiers, assigned as part of the data-evaluation
process. The data for the samples collected for Consolidated Unit 01-002(b)-00 in reaches ACS and AC-3
are presented in the “Los Alamos and Pueblo Canyons Investigation Report” (LAPCIR) (LANL 2004,
87390). The data set is described in Section 6 of the LAPCIR (LANL 2004, 87390, p. 6-1 to 6-4), and the
qualified data are presented in Appendix C (LANL 2004, 87390, pp. C-1 to C-2 and Tables C-1.0-1,
C-1.0-2, and C-1.0-3).
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Inorganic Chemical Results

Samples from Consolidated Unit 45-001-00 were analyzed for inorganic chemicals and phosphorus at
off-site analytical laboratories. The samples were analyzed for metals and cyanide at on-site analytical
laboratories for Consolidated Unit 45-001-00. No inorganic chemical results were qualified. All results
were reported as nondetected (U) by the analytical laboratory.

Radionuclide Results

Samples were analyzed for radionuclides at off-site laboratories for Consolidated Unit 45-001-00. Some
results were qualified as not detected (U) because the associated sample activities were less than three
times the total propagated uncertainty.

Several results for cesium-137 (several samples), tritium (2 samples), plutonium-238 (7 samples),
strontium-90 (8 samples), and uranium-235 (5 samples) were rejected (R) because the MDA
documentation is missing and validation could not be completed.

Organic Chemical Results

Samples were analyzed for SVOCs and VOCs at both off-site and on-site analytical laboratories for
Consolidated Unit 45-001-00. Eight samples were also analyzed for HE at an off-site analytical laboratory.
No organic chemical results were qualified. All results reported as nondetected (U) were reported by the

analytical laboratory.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment. The data for samples analyzed by an on-site laboratory may be used as screening-
level data.

2.15.3.2 Nature and Extent of Contamination

The discussion of the nature and extent of contamination in Consolidated Unit 45-001-00 has been broken
down into SWMUs 45-001, 45-002, 45-003, 45-004, AOC C-45-001, and Consolidated Unit 01-002(b)-00.
In the following discussions, only results from off-site analytical laboratories are considered.

Consolidated Unit 01-002(b)-00

The samples reviewed for this section were subdivided into Acid Canyon reaches ACS and AC-3. Reach
ACS is upstream of AC-3 and nearest to TA-45 (see Appendix B, Figure B-2, and Figure 2.15-1).
Although some results were part of the SWMU 01-002(b) investigation, most of these results were
presented in the LAPCIR (LANL 2004, 87390, pp. 7-13 to 7-14; 7-17 to 7-18). The nature and extent of
contamination based on these combined results is presented below.

Reach ACS

Forty-seven sediment samples were collected from 37 locations within this reach (Table 2.15-1a and
Figure 2.15-1; Appendix B, Figure B-2). Eighteen of these samples were analyzed for metals. Cadmium,
chromium, cobalt, copper, lead, mercury, nickel, selenium, silver, and zinc were detected above BVs in at
least one sample (Table 2.15-2a and Figure 2.15-2). The analytical detection limit for selenium was above
BVs in two of these samples. No trends in the concentration distribution of these metals could be
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discerned from the data, except for lead, which appears to show an increase in concentration from the
upper to the lower end of reach ACS (Table 2.15-2a).

Nine radionuclides were detected above BVs/FVs in the sediment samples collected from this reach
(Table 2.15-3a and Figure 2.15-3). Plutonium-238 and plutonium-239 were the most widely distributed
radionuclides in the canyon sediment (Figure 2.15-3). Americium-241, cesium-137, and uranium-234
were also widely distributed in the canyon sediments, although they were detected above the BVs/FVs
less frequently. Strontum-90, tritium, uranium-235, and uranium-238 were detected above the BVs/FVs in
three, one, five, and four samples, respectively.

Organic chemicals detected in canyon sediments included PAHs, PCBs, Pesticides, VOCs, and SVOCs
(Table 2.15-4a and Figure 2.15-4).

Reach AC-3

Twenty-two sediment samples were collected from 14 locations in reach AC-3 (Table 2.15-1a). Metals
detected above BVs included cadmium, calcium, chromium, cobalt, copper, lead, manganese, mercury,
nickel, selenium, silver, titanium, uranium, and zinc (Table 2.15-2a and Figure 2.15-2). Analytical
detection limits for selenium were elevated above BVs in two samples.

Plutonium-238 and plutonium-239 were the most widely distributed radionuclides in the canyon sediment
(Table 2.15-3a and Figure 2.15-3). Americium-241, cesium-137, and strontium-80 were detected above
FVs less frequently. Tritium and uranium-234 were detected above FVs in one location. Uranium-235 was
also detected above BVs in one location.

Organic chemicals detected in canyon sediments included PAHs, PCBs, pesticides, and SVOCs
(Table 2.15-4a and Figure 2.15-4).

SWMU 45-001 and AOC C-45-001

AOC C-45-001 is the site of a plutonium sludge spill that occurred in the parking lot south of Building 45-2
in 1957. This AOC was investigated during the RFI in conjunction with the investigation of SWMU 45-001.
Consequently, the nature and extent of contamination for this SWMU and AOC are discussed below.

South Waste Line

Four samples were collected from each of five boreholes (locations 45-01024, 45-01025, 45-01026,
45-01027, and 45-10028) along the South Waste Line at depths ranging from 2 ft to 38 ft bgs

(Figure 2.15-5). Table 2.15-1b (off-site laboratory) and Table 2.15-1c (on-site laboratory) summarize the
samples collected.

The results of the metals analyses are presented in Table 2.15-2b (off-site laboratory) and Table 2.15-2¢
(on-site laboratory) and are shown in Figure 2.15-6. No metals were analyzed by an off-site laboratory.

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory); no
radiochemical analyses were performed by the on-site laboratory. Americium-241 and plutonium-239
were detected above FVs at all five locations (Figure 2.15-7). No other radionuclides were detected in
samples collected along the South Waste Line. The deepest samples collected at each location did not
report any detected radionuclides above BVs, nor were any detections of radionuclides associated with
fallout in the deepest samples.
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The results of the organic chemical analyses are presented in Tables 2.15-4b (off-site laboratory) and
2.15-4c (on-site laboratory) and are shown in Figure 2.15-8. No organic chemicals were analyzed by an
off-site laboratory.

South Waste Line Qutfall

Twelve surface samples were collected from seven locations (45-01036, 45-01037, 45-01038, 45-01039,
45-01040, 45-01041, and 45-01042) in the South Waste Line Outfall at a distance between 25 ft and 55 ft
from the end of the former outlet pipe and at depths ranging from 0 ft to 0.5 ft bgs (Figure 2.15-5).

Tables 2.15-1b (off-site laboratory) and 2.15-1c (on-site laboratory) summarize the samples collected.

The results of the metals analyses are summarized in Tables 2.15-2b (off-site laboratory) and 2.15-2¢
(on-site laboratory) and shown in Figure 2.15-6. The following metals were detected above BVs at one
location within the South Waste Line Outfall: barium, cadmium, cobalt, iron, mercury, and vanadium.
Additionally, strontium and total phosphorus were detected in all seven locations, and molybdenum was
detected in four locations. Analytical detection limits were above BVs for the following metals: antimony
(all locations), cadmium (six locations), mercury (two locations), selenium (all locations), and silver (all
locations).

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7; no radiochemical analyses were performed by the on-site laboratory. Cesium-137 (two
locations), plutonium-239 (three locations), strontium-90 (two locations), and tritium (five locations) were
detected above FVs.

No organic chemicals were analyzed in samples from the South Waste Line Outfall by either the on-site
or off-site laboratory.

North Waste Line and Outfall

One location (45-01034 at a depth of 35 ft bgs) near the former Northern Waste Line and four locations
(45-01035, 45-01044, 45-01045, and 45-01046) at depths from 0.5 ft to 30 ft bgs within the North Waste
Line Outfall were sampled (Figure 2.15-5). Table 2.15-1b (off-site laboratory) and Table 2.15-1c (on-site
laboratory) summarize the samples collected.

The results of the metals analyses are presented in Table 2.15-2b (off-site laboratory) and Table 2.15-2¢c
(on-site laboratory). Metals (including total phosphorus) were analyzed for by an off-site laboratory at
three locations (Figure 2.15-6); no samples were analyzed by the on-site laboratory for metals. Barium,
cobalt, iron, lead, mercury, selenium, silver, and zinc were detected above BVs in one or more of the
samples. Also, strontium and total phosphorus were detected in all three samples. Finally, analytical
detection limits were above BVs for cadmium, selenium, and silver in one or more of the samples.

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7; no radiochemical analyses were performed by the on-site laboratory. Americium-241 (two
locations), plutonium-239,-240 (two locations), and tritium (two locations) were detected. The deepest
samples within this area did not have detections of radionuclides above BVs, nor were any detection of
radionuclides associated with fallout in the deepest samples.

The results of the organic chemical analyses are presented in Tables 2.15-4b (off-site laboratory) and
2.15-4c (on-site laboratory) and shown in Figure 2.15-8. No organic chemicals were analyzed by an off-
site laboratory.
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Parking Lot

Five locations (45-01029, 45-01030, 45-01031, 45-01032, and 45-01033) were sampled in the parking lot
area of Building 45-2 at four depths each ranging from 5 ft to 23 ft bgs (Figure 2.15-5). Tables 2.15-1b
(off-site laboratory) and 2.15-1c (on-site laboratory) summarize the samples collected. Sampling within
the parking lot was designed to characterize potential contamination from historical operations at
Building 45-2 (SWMU 45-001) and the 1957 plutonium sludge spill (AOC C-45-001).

The results of the metals analyses are presented in Tables 2.15-2b (off-site laboratory) and 2.15-2¢
(on-site laboratory) and shown in Figure 2.15-6. No metals were analyzed by an off-site laboratory.

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7; no radiochemical analyses were performed by the on-site laboratory. Americium-241 (one
location), plutonium-238 (one location), and plutonium-239 (two locations) were detected above BVs/FVs
only in surface samples (0 ft to 5 ft bgs); the deepest samples in this area did not have detections of
radionuclides above BVs, nor were any detection of radionuclides associated with fallout in the deepest
samples.

The results of the organic chemical analyses are presented in Tables 2.15-4b (off-site laboratory) and
2.15-4c (on-site laboratory) and shown in Figure 2.15-8. No organic chemicals were analyzed by an
off-site laboratory.

SWMU 45-002, Vehicle Decontamination Facility

Eight samples were collected from six locations (45-01052, 45-01053, 45-01054, 45-01055, 45-01056,
and 45-01072) at depths ranging from 0.5 ft to 17 ft bgs (Figure 2.15-5). Tables 2.15-1b (off-site
laboratory) and 2.15-1c (on-site laboratory) summarize the samples collected.

The results of the metals analyses are presented in Tables 2.15-2b (off-site laboratory) and 2.15-2¢
(on-site laboratory). Metals were analyzed by an off-site laboratory in one surface sample

(location 45-01072), and strontium and total phosphorus were detected in this sample (Figure 2.15-6).
Additionally, analytical detection limits were above BVs for antimony, cadmium, selenium, and silver.

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7; no radiochemical analyses were performed by the on-site laboratory. Americium-241 (one
location), plutonium-238 (two locations), plutonium-239 (four locations), strontium-90 (one location),
uranium-234 (one location), uranium-235 (one location), and uranium-238 (two locations) were detected
above BVs/FVs. The deepest sampling intervals at 45-01053, 45-01054, and 45-01055 have detections
of radionuclides above BVs or detections of fallout radionuclides.

The results of the organic chemical analyses are presented in Table 2.15-4b (off-site laboratory) and
Table 2.15-4c (on-site laboratory) and shown in Figure 2.15-8. No organic chemical analyses were
performed by the on-site laboratory. Six organic chemicals were detected in three locations (45-01055,
45-01056, and 45-01072). The chemical bis(2-ethylhexylphthalate) was detected at location 45-01055.
Fluoranthene, phenanthrene pyrene, and acetone were detected at location 45-01056. Methylene
chloride was detected at location 45-01072. The detections of organic chemicals are limited to the three
western-most locations within the vehicle decontamination facility (45-01055, 45-01056, and 45-01072).
Moreover, the vertical extent appears to be defined by borehole 45-01056, where PAHs were detected in
the O ft to 12 ft bgs sampling interval, but only acetone was detected in the deepest interval. At location
45-01055, bis(2-ethylhexylphthalate) was detected in the only interval sampled. At surface sample
location 45-01072, methylene chloride was detected at a trace concentration of 0.007 mg/kg.
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SWMU 45-003, Untreated Waste Line

Six samples from four locations (45-01059, 45-01060, 45-01061, and 45-01062) were collected at depths
ranging from 2.4 ft to 4.4 ft bgs (Figure 2.15-5). Table 2.15-1b summarizes the samples collected and
analyzed by an off-site laboratory; no samples were analyzed by the on-site laboratory.

The results of the metals analyses are presented in Table 2.15-2b and shown in Figure 2.15-6. Lead (one
location), mercury (two locations), and zinc (one location) were detected above BVs. Molybdenum (three
locations) and strontium (all locations) were detected in samples from this SWMU. Additionally, analytical
detection limits for antimony, cadmium, selenium, and silver were above BVs in all samples from the
untreated waste line.

The results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7. Tritium was detected in all samples, and plutonium-239 was detected at two locations
(2 ftto 2.5 ft bgs) closest to the parking lot and Building 45-2.

The results of the organic chemical analyses are presented in Table 2,15-4b (off-site laboratory) and
shown in Figure 2.15-8. PAHs were the only organic chemicals detected at the untreated waste line (the
number of locations where detections were measured is given in parentheses): anthracene (1);
benz(a)anthracene (3); benzo(a)pyrene (4); benzo(b)flucranthene (4); benzo(k)fluoranthene (1);
chrysene (3); fluoranthene (4); indeno(1,2,3-cd)pyrene (1); phenanthrene (4); and pyrene (4).

SWMU 45-004, Sanitary Sewer Emergency Bypass

Four samples at four locations (45-01064, 45-01065, 45-01066, and 45-01068) were collected from the
outfall area of the sanitary sewer emergency bypass line at surface depths ranging from 0.5 ft to 1.5 ft
bgs (Figure 2.15-5). Table 2.15-1b (off-site laboratory) summarizes the samples collected and analyzed
by an off-site laboratory; no samples were analyzed by the on-site laboratory.

The results of the metals analyses are presented in Table 2.15-2b and shown in Figure 2.15-6. Lead (two
locations), mercury (two locations), silver (two locations), and zinc (two locations) were detected above
BVs; strontium (two locations) and total phosphorus (three locations) were detected in the samples
closest to the outfall. The sample farthest from the outlet pipe contained no metals detected above BVs.
Additionally, analytical detection limits were above BVs for cadmium, selenium, and silver in most
samples. No metals were detected at location 45-01068, downslope from the other three locations

(see Figure 2.15-6).

Results of radiochemical analyses are presented in Table 2.15-3b (off-site laboratory) and shown in
Figure 2.15-7. Tritium was detected above the FV at the two locations closest to the outfall (45-01064 and
45-01065) but not at the two other downslope locations.

The results of the organic chemical analyses are presented in Table 2.15-4b (off-site laboratory) and
shown in Figure 2.15-8. A number of PAHs and one VOC (acetone) were detected at location 45-01066.
Only acetone was detected at location 45-01068, the sample located farthest downslope in this area.
Organic chemicals were not detected at the other two sampling locations, locations 45-01064 and
45-01065 (Figure 2.15-7).

The extent of contamination has not been defined at this consolidated unit; Section 4 provides details of
the sampling proposed to address this data need.
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2.16 Consolidated Unit 73-001(a)-99, Former Landfill
2.16.1 Site Description and Operational History

Consolidated Unit 73-001(a)-99 (Figures 1.1-2, 1.1-18, and 1.1-19) consists of SWMUs 73-001(a) and
73-004(d). The SWMUs are associated with disposal activities near the TA-73 airport landfill.

SWMU 73-004(d) (Figure 1.1-18) was physically incorporated into, and is indistinguishable from,

SWMU 73-001(a) and is not discussed separately in ENV-ERS Program documents after the two areas
were consolidated into one unit: 73-001(a)-99. The area encompassing Consolidated Unit 73-001(a)-99 is
currently part of the Los Alamos County Airport (LANL 1992, 07667, p. 5-170).

2.16.1.1 SWMU 73-001(a)

SWMU 73-001(a), the inactive main landfill (LANL 1998, 63070, p. 2-5) situated north of the airport
runway, has a surface area of about 12 acres (Figure 1.1-19). Laboratory and townsite use of the area as
a landfill probably began in 1943. The Laboratory deposited sanitary wastes in the landfill. A hot-mix
asphalt batch plant operated in this area from about the mid-1940s until 1954 (LANL 1992, 07667,

p. 5-173). The plant was located east of the airport terminal building along the canyon rim in an area that
subsequently was assimilated into the main landfill (LANL 1992, 07667, Figure 5-78). Los Alamos County
operated the landfill from 1965 until its closure in 1973 (LANL 1998, 63070, p. 2-16). From 1984 to 1986,
the western portion of the landfill was excavated and moved to the debris disposal pit [SWMU 73-001(d),
now part of Consolidated Unit 73-001(b)-99] to allow the construction of existing hangars and tie-down
areas (LANL 2002, 74007, p. 6). Clean fill was used to replace the excavated area.

2.16.1.2 SWMU 73-004(d)

SWMU 73-004(d) is a former septic system that served the landfill office (LANL 1992, 07667, p. 5-173)
(Figure 1.1-19). It was located east of the present airport terminal building and within the footprint of
SWMU 73-001(a). The building and septic tank were removed during D&D in the early 1970s (LANL
1997, 59367, p. 17).

2.16.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for Consolidated Unit 73-001(a)-99 includes both surface and subsurface sources
of potential contamination. The CSM, as described in the following sections, is summarized from the RFI
report (LANL, 1998, 63070, Figure 2.3.3-1).

2.16.2.1 Source of Contamination

Contamination at Consolidated Unit 73-001(a)-89 may have originated from municipal solid wastes
disposed of at the landfill and any effluent from the septic system.
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2.16.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

e Water entrainment of landfill contaminants and transport to the underlying soil and tuff, as well as
in runoff to channel sediments

e Leaching and dispersion to underlying soil and tuff, as well as in runoff to channel sediments
» Volatilization of landfill contaminants to the atmosphere

» Air entrainment of landfill contaminants, as well as air entrainment of exposed contaminated soil
and tuff

2.16.2.3 Potential Receptors and Exposure Pathways

The following human receptors could be reasonably expected to be present (current and potential future)
at Consolidated Unit 73-001(a)-99:

o Off-site residents
e Site visitors

e On-site workers

The potential pathways for human exposure to surface soil, tuff, and channel sediments are dermal
contact, inhalation of vapors and particulates, and incidental soil ingestion. Pathways from subsurface
contamination to potential human receptors would be complete only if contaminated soil or tuff were
excavated and brought to the surface. The potential pathways would then be similar to those of a surface
soil release (i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at Consolidated Unit 73-001(a)-99. For
ecological receptors, the potential pathways are surface soil release (i.e., dermal contact, inhalation of
vapors or fugitive dust, incidental ingestion of soil, uptake by plants, and food web transport). The
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Exposure to groundwater at Consolidated Unit 73-001(a)-99 is an incomplete pathway for both human
and ecological receptors because the depth to regional groundwater at the site is approximately

1200 ft bgs (see Section 3.2.3). Although precipitation events may result in the short-term intermittent
presence of surface water, exposure to surface water at Consolidated Unit 73-001(a)-99 is an incomplete
pathway for both human and ecological receptors because no perennial surface water bodies exist at the
site.

2.16.3 Historical Data Quality Interpretation
2.16.3.1 Data Quality

The data presented in this work plan are provided in the previously published RFI (LANL 1998, 63070)
and interim measure (IM) (DOE 2004, 87078) reports; therefore, the data quality of samples analyzed for
this SWMU is not presented in this work plan.
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2.16.3.2 Nature and Extent of Contamination

Consolidated Unit 73-001(a)-99 consists of the former Los Alamos landfill [SWMU 73-001(a)] and a septic
system that served the old landfill office [SWMU 73-004(d)]. As the landfill expanded, SWMU 73-004(d)
was physically incorporated into the mass of the landfill. Discussion of samples results, and the nature
and extent of the contamination addresses the Consolidated Unit 73-001(a)-99 as a whole rather than as
individual SWMUs.

During the RFI conducted between 1994 and 1997 (LANL 1998, 63070), surface, subsurface, pore water,
and soil gas samples were collected within the boundaries of the landfill on the mesa top. Surface
samples were collected from landfill drainages into Pueblo Canyon during the RFI and again as part of
the IM activities in 2003 (DOE 2004, 87078). The following subsections summarize the data from the
previously published RFI (LANL 1998, 63070) and IM (DOE 2004, 87078) reports. The data tables from
these reports are presented in Appendix D.

Landfill - Surface

Twenty-five samples were collected and analyzed for inorganic chemicals (Appendix D, Table 2.3.4.2-2).
Metals were detected above BVs in the surface samples collected from the landfill: cadmium, chromium,
copper, iron, lead, mercury, nickel, silver, sodium, and zinc (Plates 2.16-1 and 2.16-2; Appendix D,
Table 2.3.4.3-2). No radionuclides were detected in any of the surface samples (Figure 2.16-3). The
following groups of organic chemicals were detected in the surface samples collected: PAHs, PCBs,
pesticides, VOCs, and SVOCs (Figure 2.16-4; Appendix D, Table 2.3.4.3-17); PAHs (anthracene,
benz(a)anthracene, benz(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, and pyrene); two PCBs (Aroclor-1254 and Aroclor-
1260); and one pesticide (4,4'-DDT). Other organic chemicals detected included bis(2-
ethylhexyl)phthalate; 1,1-dichloroethane; tetrachloroethene; toluene; trichloroethene; and methoxychlor.

Landfill - Subsurface

One-hundred and seven samples were collected from the landfill subsurface (Appendix D,

Table 2.3.4.2-5). The following metals were detected above BVs in subsurface samples collected
between 5 ft and 157.5 ft bgs: aluminum, arsenic, barium, beryllium, calcium, chromium, copper, iron,
lead, magnesium, mercury, nickel, potassium, sodium, vanadium, and zinc (Figure 2.16-5; Appendix D,
Table 2.3.4.3-5). One radionuclide, strontium-90, was detected in three subsurface samples

(Figure 2.16-6; Appendix D, Tables 2.3.4.3-11 and 2.3.4.3-14). The following organic chemicals were
detected in the subsurface samples: benz(a)anthracene; benz(a)pyrene; benzo(b)fiuoranthene; chrysene;
phenanthrene; pyrene; acetone; 2-butanone; 1,4-dichlorobenzene; cis-dichloroethene; ethylbenzene;
4-methyl-2-pentanone; benzene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; total xylene;
trichloroethene; methylene chloride; bis(2-ethylehexyl)phthalate; alpha-chlordane; and gamma-chlordane
(Figure 2.16-7; Appendix D, Table 2.3.4.3-20).

Landfill - Pore Water

Twenty-two pore water samples, collected from lysimeters at the landfill during sampling periods in 1995,
1996, and 1997, were analyzed for inorganic and organic chemicals (Appendix D, Table 2.3.4.3-6).
Twenty-one inorganic chemicals were detected (Figure 2.16-8 and Appendix D, Table 2.3.4.3-8). The
following organic chemicals were detected: acetone; carbon disulfide; toluene; benzene; ethylbenzene;,
total xylene; isopropyl toluene; tertiary-butylbenzene, 1,2 4-trimethylbenzene, cis-dichloroethene;
iodomethane; 1,2-dichloroethane; chloromethane; tetrachloroethene; 1,3-dichlorobenzene;
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1,4-dichlorobenzene, 2-hexanone; 2-butanone; and 4-methyl-2-pentanone (Figure 2.16-9 and
Appendix D, Table 2.3.4.3-23).

Landfill - Soil Gas

The detailed soil gas results (Figure 2.16-10) are provided in the RFI report (LANL 1998, 63070,

Table 2.3.4.3-26) and are too numerous to summarize here. However, based upon comparisons to soil gas
sample results from landfills in California, the soil gas sample results for Consolidated Unit 73-001(a)-99
appear to be consistent with other landfills (LANL 1998, 63070, p. 2-179).

Drainages

During the RFI, surface samples were collected from drainages D1, D2, D3, and D4 (LANL 1998, 63070,
Figure 2.3.4.2-7). The following metals were detected above BVs (drainage in which metal was detected
given in parentheses): beryllium (D3), cadmium (D4), lead (D4), uranium (D4), and zinc (D2, D3, D4)
(LANL 1998, 63070, Figure 2.3.4.3-1). Two radionuclides, plutonium-239,240 and cesium-137, were
detected in these four drainages. Plutonium-239,-240 was detected in drainages D1, D2, and D4 (LANL
1998, 63070, Figure 2.3.4.3-6). Cesium-137 was detected in drainages D2 and D4 (LANL 1998, 63070,
Figure 2.3.4.3-6). The following groups of organic chemicals are detected in the drainage surface
samples: PAH pesticides, PCBs, and SVOCs (LANL 1998, 63070, Figure 2.3.4.3-8). Organic chemicals
were primarily detected in drainages D2 and D4. Detected PAHSs included (drainage given in
parentheses) acenaphthene (D2, D4); anthracene (D2, D4); benz(a)anthracene D2, D4);
benzo(a)fluoranthene (D4); benzo(a)pyrene (D2, D4); benzo(a)fluoranthene (D4); benzo(b)fluoranthene
(D2, D4); benzo(g,h,i)perylene (D2, D4); benzo(k)fluoranthene (D2, D4); chrysene (D2, D4);
dibenz(a,h)anthracene (D2, D4); fluoranthene (D2, D4); indeno(1,2,3-cd); pyrene (D2, D4);
methylnaphthalene (D4), naphthalene (D4); phenanthrene (D2, D4); and pyrene (D2, D4). The

detected pesticides were alpha-chlordane (D4); gamma-chlordane (D4); and 4,4'-DDT (D2, D4) and its
metabolite 4,4'-DDE (D4). Two PCBs, Aroclor-1254 (D4) and Aroclor-1260 (D1, D4), were also detected.
Two plasticizers (SVOCs), bis(2-ethylhexyl)phthalate (D3, D4) and di-n-butylphthalate (D4), were
detected in the drainage surface samples.

As part of the IM in 2003, surface samples were collected from drainages A, B, C, and D2 (Plate 2.16-1;
Appendix D, Tables 6 and 7). The following metals were detected above BVs (drainage in which metal was
detected given in parentheses) (Plate 2.16-2): antimony (A, D2), arsenic (A), cadmium (A, B, D2), calcium
(A), cobalt (A), copper (A, D2), iron (A, B), lead (A, B, C, D2), mercury (A, D2), nickel (A), selenium (A, B,
C, D2), vanadium (B, D2), and zinc (A, B, C, D2) (DOE 2004, 87078, Table 15). Two radionuclides,
plutonium-239,-240 and cesium-137, were detected in these four drainages (DOE 2004, 87078, Table 16).
Plutonium-239,-240 was detected in drainages A, B, C, and D2. Cesium-137 was detected in drainages A,
B, and C. The following groups of organic chemicals were detected (DOE 2004, 87078, Table 18) in the
drainage surface samples (Plate 2.16-2): PAHs pesticides, PCBs, petroleum hydrocarbons, and SVOCs
(Appendix D, Table 12). Detected PAHs included acenaphthene (D2); anthracene (A, D2);
benz(a)anthracene (B, D2); benzo(a)pyrene (B, D2); benzo(b)fluoranthene (B, D2); benzo(g,h,i)perylene
(D2); benzo(k)fluoranthene (B, D2); chrysene (B, C, D2); dibenz(a,h)anthracene (D2); fluorene (D2);
indeno(1,2,3-cd)pyrene (B, D2); methylnaphthalene (D2); naphthalene (D2), phenanthrene (B, C, D2), and
pyrene (A, B, C, D2). Two PCBs, Aroclor-1254 (A, D2) and Aroclor-1260 (B, D2), were detected. The
detected pesticides were alpha-chlordane (D2); gamma-chlordane (D2); 4,4'-DDT (B, C, D2) and its
metabolites 4,4'-DDD (D2) and 4,4'-DDE (A, B, C, D2); dieldrin (B); and endrin ketone (A, C, D2). Two
plasticizers (SVOCs), butyl-benzylphthalate (C, D2) and di-n-butylphthalate (C), were detected in the
drainage surface samples. TPHs as diesel (A, B, C) and as motor oil (A, B, C, D2) were detected in the IM
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surface samples. Dibenzofuran (D2), Carbazole (D2), and phenol (C) were also detected in the drainage
surface samples collected as part of the IM.

217 Consolidated Unit 73-001(b)-99, Former Landfill
217.1 Site Description and Operational History

Consolidated Unit 73-001(b)-99 (Figures 1.1-2, 1.1-18, and 1.1-19) consists of SWMUs 73-001(b),
73-001(c), and 73-001(d) (Figure 1.1-18), former structures at the Los Alamos County airport.
SWMUs 73-001(b) and 73-001(c) were destroyed by trench excavation for SWMU 73-001(d) and lie
within the boundaries of SWMU 73-001(d) (LANL 1998, 63070, pp. 2-16-2-18).

21711 SWMU 73-001(b)

SWMU 73-001(b) was a pit to dispose of waste oil (LANL 1998, 63070, p. 2-18) (Figure 1.1-19).
Operation dates for the pit are estimated to be from 1947 to 1974 (LANL 1992, 07667, p. 5-170;

LANL 1998, 63070, p. 2-18). Clean sand was reportedly placed in the pit by the Zia Company to solidify
its contents (LANL 1992, 07667, p. 5-170). At the time of the RFI work plan, there was no visible
indication of the waste oil pit at the estimated location (LANL 1998, 63070, p. 2-18).

217.1.2 SWMU 73-001(c)

SWMU 73-001(c) consists of four former bunkers used to store HE (LANL 1998, 63070, p. 2-18)

(Figure 1.1-19). Built in 1947, the concrete bunkers measured 46 ft 8 in.2, were built on four pads, and
were covered with earth. The Zia Company acquired three of the bunkers in 1948, and the Laboratory's
protective force used one of them from 1948 to 1964, at which time it was transferred back to the Zia
Company (LANL 1998, 63070, p. 2-18). In 1974, the bunkers were demolished. RFI results indicated that
the disposal pits adjacent to the bunker sites were incorporated into SWMU 73-001(d) when the disposal
trenches were excavated (LANL 1998, 63070.1, p. 2-18).

2.17.1.3 SWMU 73-001(d)

SWMU 73-001(d) is a former landfill debris disposal area that operated from 1984 to 1986 (LANL 1998,
63070, p. 2-16) (Figure 1.1-19). The disposal area consisted of two roughly parallel unlined trenches, dug
to a depth of 35 ft. The site was used in 1984 to bury debris excavated from the western portion of
SWMU 73-001(a) [now part of Consolidated Unit 73-001(a)-99] and from SWMUs 73-001(b) and
73-001(c) (LANL 1992, 07667, p. 5-170). The trenches are estimated to contain 126,000 yd® of debris
(LANL 1998, 63070, p. 2-5; LANL 2001, 71258, p. 3). The debris disposal area was covered with soil in
1986 and reseeded (LANL 1992, 07667, p. 5-170; LANL 1998, 63070, p. 2-16). SWMU 73-001(d) was
investigated as part of the airport landfill areas RFI (LANL 1998, 63070).

2.17.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for Consolidated unit 73-001(b)-99 includes both surface and subsurface sources
of potential contamination. The CSM described in the following sections is summarized from the CSM
presented in the RFI (LANL, 1998, 63070, Figure 2.3.3-1).
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2.17.2.1 Source of Contamination

Contamination at Consolidated Unit 73-001(b)-99 would have originated from municipal solid wastes,
waste oils, and HE disposed of at the landfill.

2.17.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

e Water entrainment of landfill contaminants and transport to the underlying soil and tuff as well as
in runoff to channel sediments

e Leaching and dispersion to underlying soil and tuff as well as in runoff to channel sediments
+ Volatilization of landfill contaminants to the atmosphere

e Air entrainment of landfill contaminants as well as air entrainment of exposed contaminated soil
and tuff

217.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at Consolidated Unit 73-001(b)-99:

e Off-site residents
e Site visitors

* On-site workers

The potential pathways for human exposure to surface soil, tuff, and channel sediments are dermal
contact, inhalation of vapors and particulates, and incidental soil ingestion. Pathways from subsurface
contamination to potential human receptors would be complete only if contaminated soil or tuff were
excavated and brought to the surface. The potential pathways would then be similar to those of a surface
soil release (i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at Consolidated Unit 73-001(b)-99. For
ecological receptors, the potential pathways are surface soil release (i.e., dermal contact, inhalation of
vapors or fugitive dust, incidental ingestion of soil, uptake by plants, and food web transport). The
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Exposure to groundwater at Consolidated Unit 73-001(b)-99 is an incomplete pathway for both human
and ecological receptors because the depth to groundwater at the site is approximately 1200 ft bgs

(see Section 3.2.3). Although precipitation events may result in the short-term intermittent presence of
surface water, exposure to surface water at Consolidated Unit 73-001(b)-99 is an incomplete pathway for
both human and ecological receptors because no perennial surface water bodies exist at the site.
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2.17.3 Historical Data Quality Interpretation
2.17.3.1 Data Quality

The data presented in this work plan are provided in the previously published RFI report (LANL 1998,
63070) report. Because future work at this site will be performed by the DOE and reported separately, this
work plan does not discuss the data quality of samples analyzed for this SWMU.

2.17.3.2 Nature and Extent of Contamination

During the RFI conducted between 1994 and 1997 (LANL 1998, 63070), surface (Figure 2.17-1;
Appendix D, Tables 2.3.4.2-2), subsurface (Appendix D, Table 2.3.4.2-5), and soil gas samples
(LANL 1998, 63070, p. 2-232) were collected within the boundaries of the landfill debris area on the

mesa top.

Landfill - Surface

Samples collected from the surface were analyzed only for metals. Only calcium was detected above BVs
(Figure 2.17-2; Appendix D, Table 2.3.4.3-2).

Landfill - Subsurface

The following metals were detected above BVs in subsurface samples collected between 3 ft and

55.5 ft bgs: aluminum, barium, calcium, chromium, copper, iron, lead, magnesium, nickel, potassium,
selenium, thallium, vanadium, and zinc (Figure 2.17-3; Appendix D, Table 2.3.4.3-5). Subsurface samples
collected from Consolidated Unit 73-001(b)-89 were not analyzed for radionuclides. The following organic
chemicals were detected in the subsurface samples: acetone; 2-butanone; n-butylbenzene;

carbon disulfide; isopropyltoluene; 1,2 4-trimethylbenzene; chloromethane; methylene chloride;
4-methyl-2-pentanone; and bis(2-ethylhexyl)phthalate (Figure 2.17-4; Appendix D, Table 2.3.4.3-20).

Landfill - Soil Gas

The soil gas sampling locations are shown in Figure 2.17-5. The summarized results are provided in the
RFI report (LANL 1998, 63070, Table 2.3.4.3-26) and are too numerous to summarize here. However,
based upon comparisons to soil gas sample results from landfills in California, the soil gas sample results
for Consolidated Unit 73-001(b)-99 appear to be consistent with other landfills (LANL 1998, 63070,

p. 2-179).

2.18 Consolidated Unit 73-002-99, Miscellaneous Airport Structures
2.18.1 Site Description and Operational History

Consolidated Unit 73-002-99 (Figures 1.1-2 and 1.1-20) consists of SWMU 73-002 (Figure 1.1-21),

AOC 73-003 (Figure 1.1-22), SWMU 73-004(a) (Figure 1.1-23), SWMU 73-004(b) (Figure 1.1-20), and
SWMU 73-006 (Figure 1.1-20). The SWMUs and AOC are associated with former structures and activities
for the airport landfill [Consolidated Unit 73-001(a)-99] (LANL 1992, 07667).
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21811 SWMU 73-002

SWMU 73-002 is an incinerator/surface disposal area located slightly west and north of the Los Alamos
Airport terminal (Figure 1.1-21). The incinerator began operations in 1947 but operations ceased in 1948
(LANL 1992, 07667, p. 5-189; LANL 1996, 59374, p. 1). From 1947 to 1948, the incinerator was used to
destroy classified laboratory documents, after which it was used to burn municipal trash (LANL 1992,
07667, p. 5-189; LANL 1996, 54916, p. 1). The incinerator equipment and stack were removed; no
information on the removal operation is available (LANL 1996, 54916, p. 1). Associated with the
incinerator is an ash-disposal area located north of the building, immediately below the south rim of
Pueblo Canyon (LANL 1996, 54916, p. 1). A sizeable deposit of noncombustible materials, primarily
composed of rusted tin cans, is located on a ledge below the top of the canyon. From this ledge, the ash
deposit extends approximately 140 ft to the top of the canyon at a slope of approximately 40 degrees.
The width of the ash deposit is narrowest at the top (approximately 65 ft) and fans out, becoming widest
at the ledge (approximately 160 ft). Below the ledge, accumulations of ash and other noncombustible
materials continue downslope in an irregular manner for some distance but terminate at least 700 ft from
the bottom of the canyon (LANL 1996, 54916, p. 1).

2.181.2 AOC 73-003

AOC 73-003 was a steam-cleaning facility for garbage trucks, cans, and dumpsters used to collect
municipal waste from the Los Alamos townsite (Figure 1.1-22). The facility was made of concrete block on
a concrete slab and had overall dimensions of 50 ft x 30 ft. It consisted of a drive-through bay for cleaning
garbage trucks, a fully enclosed and automated system for cleaning garbage cans, a patio area for
unloading garbage cans to be cleaned, a heater room, and an office (LANL 1998, 62522, p. 7,

Figure 2.2.3-1). Wash water entered one of three 14-in.-diameter floor drains that connected to the septic
tank, SWMU 73-004(b), and was discharged through a 6-in.-diameter VCP to Pueblo Canyon (LANL
1996, 54916, p. 1; LANL 1998, 62522, p. 7). The facility was used from 1949 to 1970 and was
demolished in 1971. The site is now overlain by the asphalt parking lot for the Los Alamos County Airport
(LANL 1992, 07667, p. 5-191).

2.18.1.3 SWMU 73-004(a)

SWMU 73-004(a) was a concrete septic tank that received sanitary waste from toilets and showers in the
adjacent incinerator building (Building 73-2) (Figure 1.1-23). The tank was located about 90-ft northwest
of the steam-cleaning facility (AOC 73-003), but it was removed in August 1996 during a VCA

(LANL 1996, 59374, p. 9).

2.18.1.4 SWMU 73-004(b)

SWMU 73-004(b) was a concrete septic tank located approximately 90 ft northwest of the steam-cleaning
facility (AOC 73-003) and received wash water from the steam-cleaning plant (LANL 1998, 62522, p. 7)
(Figure 1.1-20). During RFI activities in July and August 1996, the septic tank was exposed and found to
be intact (LANL 1998, 62522, p. 7). The tank was subsequently removed during VCA activities in

August 1996 (LANL 1996, 59374, p. 27).

2.181.5 SWMU 73-006

SWMU 73-006 consists of the two drainlines that discharged to Pueblo Canyon from the incinerator
building (Building 73-2) (Figure 1.1-21). The west drain line, constructed of 5-in. diameter cast iron pipe,
originates at two floor drains, now plugged with concrete, one on the west side of the charging floor and
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the other on the west side of the stoking floor (LANL 1998, 62522, p. 27). The east drain line, also
constructed of 5-in.-diameter cast iron pipe, originates at similar concrete-plugged drains located on the
east side of the charging and stoking floors. The drains are presumed to have handled wash water and to
have operated concurrently with the incinerator (LANL 1998, 62522, p. 27).

2.18.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for Consolidated Unit 73-002-99 includes both surface and subsurface sources of
potential contamination.

2.18.2.1 Source of Contamination

Contamination at Consolidated Unit 73-002-99 may have originated from sewage flow from the various
septic systems [SWMUs 73-004(a) and 73-004(b)], the ash pile downslope of the incinerator building
(SWMU 73-002), and water from the drains in the wash area (AOC 73-003) and incinerator building
(SWMU 73-006).

2.18.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

e Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events

s Airborne transport of contaminated surface soils and/or ash pile
¢ Continued dissolution and advective/dispersive transport of chemicals in surface/subsurface soil

e Biotic perturbation and translocation of contaminants in subsurface soil

2.18.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at Consolidated Unit 73-002-99:

» Off-site residents
e On-site workers

¢ Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at Consolidated Unit 73-002-99. For ecological
receptors, pathways from subsurface contamination to potential surface-dwelling animals would be
complete only if contaminated soil or tuff were excavated and brought to the surface. The potential
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pathways would then be similar to those of a surface soil release (i.e., dermal contact, inhalation of
vapors or fugitive dust, incidental ingestion of soil, uptake by plants, and food web transport). Pathways
from subsurface releases may be complete for plants and burrowing animals, including the uptake of
contaminants by plant roots and the exposure of burrowing animals through dermal contact, inhalation of
vapors or dust, incidental ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at Consolidated Unit 73-002-99 is an incomplete pathway for both human and
ecological receptors because the depth to groundwater at the site is approximately 1200 ft bgs (see
Section 3.2.3). Although precipitation events may result in the short-term intermittent presence of surface
water, exposure to surface water at Consolidated Unit 73-002-99 is an incomplete pathway for both
human and ecological receptors because no perennial surface water bodies exist at the site.

2.18.3 Historical Data Quality and Interpretation
2.18.3.1 Data Quality

One hundred and seven surface and subsurface samples from Consolidated Unit 73-002-99 were

collected and submitted to off-site analytical laboratories (Table 2.18-1; Figures 2.18-1 through 2.18-4
These samples were analyzed for at least one of the following suites: metals, dioxins and furans, gamma

spectroscopy analytes, tritium, isotopic plutonium, isotopic uranium, pesticides, PCBs, SVOCs, and
VOCs. Hard-copy data packages are not readily available, but electronic versions of the data packages
are available. Data validation performed for these samples, and the assigned qualifiers are presented in
the data tables and discussed below.

A 1998 sampling and analysis plan (SAP) (LANL 1998, 62522) was written for the SWMU's in the
Consolidated Unit 73-002-99, and the existing data were presented in the SAP. Data from samples
collected in 1999 were unpublished but have been incorporated into the data presented in this work plan.
The data presented in this section were evaluated using current guidance and available electronic data
from the ERDB. The original sample result is always used, even when a field duplicate was collected. In
addition, the electronic data currently available in the ERDB are presented with the final qualifiers,
assigned as part of the data evaluation process.

Inorganic Chemical Results

Samples were analyzed for inorganic chemicals at off-site analytical laboratories. Multiple results were
estimated (J) because the results were between the EQL and the MDL. Some inorganic results were
considered estimated and potentially biased low (J-) because the analyte was recovered below the lower
acceptance level but greater than 30% in the associated sample spike. Two results for iron were
estimated and biased high (J+) because the associated laboratory control sample was recovered above
the upper warning limit. Other inorganic chemical results were estimated and potentially biased high (J+)
because the analytes were recovered above the upper acceptance levels but greater than 30% in the
associated sample spikes. Results for copper for seven samples were qualified as undetected (U)
because the results were less than five times the amount in the preparation blank. Other inorganic results
not detected (U) were reported by the analytical laboratory.

The results for lead (1 sample), antimony (15 samples), and manganese (6 samples) were rejected (R)
because the associated sample spikes had recoveries of less than 30%.
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Radionuclide Results

Several samples were analyzed for radionuclides at off-site laboratories. Some results were qualified as
not detected (U) because the associated sample activities were either less than the MDA or less than
three times the total propagated uncertainty.

Organic Chemical Results

Samples were analyzed at off-site analytical laboratories for at least one of the following suites:
pesticides, PCBs, dioxins, furans, SVOCs, and VOCs. Several VOC sample results were estimated (J)
because the associated internal standard area counts were less than 50% but greater than 10% of the
previous continuing calibration standard. One result of acetone was considered estimated and potentially
biased low (J-) because the sample surrogate recovery was less than 10%. Several samples were
estimated and potentially biased low (J-) because the associated surrogate was between the lower
acceptance limit and 10% recovery. One result for 4,4'-DDT was also estimated and potentially biased
low (J-) because the surrogate recovery was below 10%. Two VOC results in one sample and five
pesticide results in another sample were estimated and potentially biased high (J+) because the
associated surrogate recovery was greater than the upper acceptance limit. Several results were
nondetected (U) either by the analytical laboratory or because the sample concentrations were less than
five times the amount in the method blank.

One Qbt3 sample had several pesticide results rejected (R) because the associated surrogate had less
than 10% recovery. One sample had results for nine VOCs rejected (R) because the sample surrogate
recovery was less than 10%.

The data for samples submitted to off-site analytical laboratories are of good quality and sufficient to use
in a data assessment.

2.18.3.2 Nature and Extent of Contamination
SWMU 73-002, Ash Pile

Eleven samples from eight locations were collected from depths of 0 ft to 4.5 ft from the ash pile
downslope of the incinerator building and analyzed for inorganic chemicals, radionuclides, and organic
chemicals. An additional 24 surface samples were collected and analyzed only for radionuclides

(Table 2.18-1 and Plate 2.18-1). The following metals were detected but have no BVs for comparison
because the samples were collected from ash: aluminum, arsenic, antimony, barium, cadmium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium,
sodium, vanadium, and zinc (Table 2.18-2 and Plate 2.18-2). The radionuclides plutonium 239,-240,
uranium-234, uranium-235, and uranium-238 were detected in the surface soil samples (Table 2.18-3 and
Plate 2.18-3). Numerous organic chemicals were detected in the ash samples (Table 2.18-4), including
pesticides, PAHs, PCBs, phthalates, aromatic hydrocarbons, and chlorinated dioxins and furans. The
chlorinated dioxins and furans were detected only in subsurface samples collected from the ash pile
(Table 2.18-4 and Plate 2.18-4).

SWMU 73-002, Debris Field — Debris

The following metals were detected in the five samples collected from the debris field below the ash pile
at depths of O ft to 7.5 ft: arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, lead,
manganese, mercury, nickel, silver and zinc (Table 2.18-2 and Plate 2.18-2). As summarized in
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Table 2.18-3 and shown in Plate 2.18-3, the radionuclides uranium-234, uranium-235, and uranium-238
were detected in one sample at location 73-02468. Detected organic chemicals included PCBs,
pesticides, halogenated hydrocarbons, and chlorinated dioxins/furans (Table 2.18-4 and Plate 2.18-4).
Aroclor-1254 was detected in one surface sample (location 73-02270). The pesticide 4,4'-DDT and its
metabolite (4,4'-DDE) were also detected in the same sample. Chlorinated dioxins and furans (Table
2.18-4) were detected in the two subsurface debris samples (locations 73-02464 and 73-02465), but not
in the three surface samples (locations 73-02262, 73-02270, and 73-02468). PCE was detected in two of
the three surface debris samples (locations 73-02262 and 73-02270).

SWMU 73-002, Debris Field — Soil

Four surface soil samples were collected beneath the debris (Table 2.18-1, Plate 2.18-1, and

Figure 2.18-1). Four metals were detected in these samples (Table 2.18-2 and Plate 2.18-2): cadmium
(location 73-02454), cobalt (location 73-02457), lead (locations 73-02454 and 73-02457), and manganese
(location 73-02457). No radionuclides were detected in any of the surface soil samples collected beneath
the debris. Benzoic acid was detected in sample 0173-97-0321 of the debris field soil samples

(Table 2.18-4 and Plate 2.18-4). Chlorinated dioxins and furans (see Table 2.18-4) were detected in one
of the soil samples collected (location 73-02457).

SWMU 73-002, Drainage Areas

Fourteen samples were collected from nine locations at depths of O ft or 4.8 ft in the drainage areas below
the ash pile (Table 2.18-1, Plate 2.18-1, and Figure 2.18-1). Eleven of these samples were collected from
soil and three from the underlying tuff (Table 2.18-1). Thallium was the only metal detected above BV in
the two soil samples at location 73-02452 (Table 2.18-2 and Plate 2.18-2). The detection limit for
antimony was elevated above the BV in one of the tuff samples (location 73-02463). As summarized in
Table 2.18-3 and shown in Plate 2.18-3, the only radionuclide detected above FVs in soil was tritium
(73-02255). No organic chemicals were detected in any of the tuff samples, but organic chemicals were
detected in the soil samples. A complete list of the organic chemicals detected is provided in Table 2.18-4
and shown in Plate 2.18-4 and included pesticides, halogenated hydrocarbons, aromatic hydrocarbons,
and chlorinated dioxins and furans.

SWMU 73-002, Adjacent to Ash Pile

As shown in Plate 2.18-1 and Figure 2.18-1, two surface samples each were collected to the east and
west of the ash pile (Table 2.18-1). Metals detected above BVs included barium, cadmium, copper, lead,
mercury, silver, and thallium (Table 2.18-2 and Plate 2.18-2). No radionuclides were detected above
BVs/FVs in any of the samples. Detected organic chemicals included PAHs, benzoic acid, phthalates,
naphthalene, and chlorinated dioxins and furans (Table 2.18-4 and Plate 2.18-4). The chlorinated dioxins
and furans were detected only in one sample on each side of the ash pile.

AOC 73-003, Steam-Cleaning Area

Eight samples from four locations from 2.8 ft to 8.5 ft bgs were collected in the vicinity of the former
steam-cleaning area (Table 2.18-1 and Plate 2.18-1). The six shallowest samples were collected from soil
or fill (locations 73-10104, 73-10105, 73-10106, and 73-10107), and the two deepest samples were
collected from the underlying tuff (locations 73-10106 and 73-10107). The metals cobalt, lead, and zinc
were detected above BVs in the fill and soil samples. The following metals were detected above
background levels in one of the two tuff samples (RE73-99-0103): aluminum, arsenic, barium, calcium,
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chromium, copper, iron, magnesium, nickel, selenium, and vanadium (Table 2.18-2 and Plate 2.18-2). No
radionuclides were detected in any of the samples collected. Detected organic chemicals included
4.4'-DDT and its metabolites (4,4'-DDD and 4,4'-DDE) and PAHs (Table 2.18-4 and Plate 2.18-4). The
PAHSs, fluoranthene and pyrene, were detected in one soil sample (RE73-99-0100). The pesticide

4 4'-DDT and its metabolites (4,4'-DDD and 4,4'-DDE) were detected in two fill samples (RE73-99-0102
and RE73-99-0104); 4,4'-DDT was also detected in one of the tuff samples (RE73-99-0105).

SWMU 73-004(a), Septic System

Seven samples from four locations were collected at depths between 3 ft and 10 ft bgs (Table 2.18-1 and
Figure 2.18-2). Three of these samples were from soil (at locations 73-02207, 73-10085, and 73-10121),
one from fill (location 73-02328), and three from tuff (locations 73-02207, 73-10095, and 73-10121).
Metals detected above BVs (Table 2.18-2 and Plate 2.18-2) in these samples included arsenic (tuff only),
barium (tuff and soil), calcium (tuff only), copper (soil only), lead (soil only), silver (soil only), zinc (soil
only). In addition, analytical detection limits were elevated above background levels for antimony,
cadmium, mercury, silver, and thallium (Table 2.18-2). No radionuclides were detected above FVs/BVs in
any of the samples collected. Organic chemicals were detected in the soil and tuff but not the fill samples
(Table 2.18-4 and Plate 2.18-4). The pesticides alpha and gamma chlordane (sample RE73-99-0134),
and 4,4'-DDT and its metabolites (4,4'-DDD and 4,4'-DDE) were detected in the soil samples (at

location 73-02207, samples 0173-96-0231 and RE73-99-0094, and location 73-10095). In addition,
2-methylnapthalene, naphthalene, phenanthrene, and trichlorofluoromethane (CFC-12) were also
detected in one soil sample (location 73-02207). Only 4,4'-DDT and toluene were detected in any of the
tuff samples (location 73-02207).

The outfall from this septic system was in the area of the ash pile (SWMU 73-002). Consequently, it is not
possible to evaluate impacts of the septic system outfall separately from the ash pile.

SWMU 73-004(b), Septic System

Twenty samples were collected from 13 locations in tuff, soil, fill and at the end of the outlet pipe

(Table 2.18-1 and Figure 2.18-3). Two of these samples (73-02326 and 73-02327) were collected from
soil at the bottom of the excavated tank location at a depth of 14 ft to 15 ft bgs (LANL, 1996, 59374,
Table 3.3.2-1). Depth of the tuff, soil, and fill samples ranged from 0.25 ft to 15 ft bgs. The following
metals were detected above BVs in the tuff samples: aluminum, antimony, arsenic, barium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, mercury, nickel, thallium, vanadium, and zinc

(Table 2.18-2 and Plate 2.18-2). The following metals had analytical detection limits above the BVs in the
soil samples: antimony, arsenic, cadmium, chromium, copper, lead, manganese, mercury, silver, and zinc
(Table 2.18-2). The following metals were detected above background levels in the samples collected
from fill: aluminum, beryllium, calcium, chromium, iron, magnesium, mercury, and zinc (Table 2.18-2 and
Plate 2.18-2). Metals detected above background levels in the outlet pipe included antimony, arsenic,
cadmium, chromium, lead, mercury, vanadium, and zinc (Table 2.18-2 and Plate 2.18-2). In addition, the
following metals had analytical detection limits above BVs in at least one sample: antimony, cadmium,
mercury, silver, and thallium (Table 2-18-2). The radionuclide tritium was detected in one tuff sample
(location 73-02211) and one soil sample above BV (location 73-02213) (Table 2.18-3 and Plate 2.18-3).
Organic chemicals were detected in these samples (Table 2.18-4 and Plate 2.18-4). The PCB, Aroclor-
1254, was detected in five soil samples but not in the fill, tuff, or outlet pipe samples. The pesticides 4,4'-
DDT and its metabolites (4,4'-DDD and 4,4'-DDE), alpha and/or gamma chlordane were detected in soil,
fill, and outlet pipe samples. Table 2.18-4 summarizes the remaining organic chemicals detected in these
samples. The detections are shown in Plate 2.18-4.
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SWMU 73-006, Drainlines

Ten samples from five locations were collected between 2.8 ft and 8 ft bgs from the fill and tuff (Table
2.18-1 and Figure 2.18-4). Metals detected above BVs in the fill samples included antimony, cadmium,
calcium, cobalt, copper, lead, mercury, nickel, silver, and zinc (Table 2.18-2 and Plate 2.18-2). The
following metals were detected above BVs in the tuff samples: barium, calcium, copper, lead, mercury,
and selenium. In one tuff sample (location 73-02442), the analytical detection limit for mercury was
elevated above the BV. The radionuclide plutonium-239,-240 was detected in one tuff sample (location
73-02443) (Table 2.18-3 and Plate 2.18-3). Numerous organic chemicals, including pesticides and PAHs,
were detected in these tuff samples at these five locations (Table 2.18-4 and Plate 2.18-4).

2.19 SWMU 73-004(c), Septic Tank
2.19.1 Site Description and Operational History

SWMU 73-004(c) is a septic system that served the old Los Alamos County Airport terminal building
(LANL 1992, 07667, p. 5-193, Figure 5-90; LANL 1997, 59367, p. 14) (Figures 1.1-2 and 1.1-23). In 1964,
the terminal building was connected to a gravity-flow sewer main leading to the Bayo Canyon WWTP
[SWMU 00-018(b)], and the septic system was left in place but no longer used (LANL 1997, 59367, p.
14). The tank and associated outlet pipe were not located during RFI activities in 1996 (LANL 1997,
59367, p. 16). The tank was probably removed during construction activities at the old terminal building
(LANL 1997, 59367, p. 16).

2.19.2 Conceptual Site Model

The CSM is based on the existing knowledge about the site and describes potential contaminants,
environmental media to which potential human or ecological receptors may be exposed, media through
which chemicals may be transported to potential receptors, and any relevant off-site transport
mechanisms. The CSM for SWMU 73-004(c) includes both surface and subsurface sources of potential
contamination.

2.19.2.1 Source of Contamination

Contamination at SWMU 73-004(c) would have originated from sludge in the septic tank if it leaked or
discharged (from chemicals present in the sewage flow to the septic tank) and the effluent in outfall from
the septic tank.

219.2.2 Transport Mechanisms
The following transport mechanisms may lead to the exposure of human and/or ecological receptors:

+ Dissolution and/or particulate transport of surface contaminants during rainfall and snow melt
runoff events before the placement of clean fill

+ Airborne transport of contaminated surface soil before the placement of clean fill

+ Continued dissolution and advective/dispersive transport of chemical and radiological
contaminants contained in surface/subsurface soil

« Biotic perturbation and translocation of contaminants in subsurface soil
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2.19.2.3 Potential Receptors and Exposure Pathways

The following human receptors could reasonably be expected to be present (current and potential future)
at SWMU 73-004(c):

o Off-site residents
e On-site workers

o Recreational users

The potential pathways for human exposure to surface soil and tuff are dermal contact, inhalation of
vapors and particulates, and incidental soil ingestion. Pathways from subsurface contamination to
potential human receptors would be complete only if contaminated soil or tuff were excavated and
brought to the surface. The potential pathways would then be similar to those of a surface soil release
(i.e., dermal contact, inhalation of vapors or fugitive dust, and incidental soil ingestion).

Terrestrial ecological receptors are expected to be present at SWMU 73-004(c). For ecological receptors,
pathways from subsurface contamination to potential surface-dwelling animals would be complete only if
contaminated soil or tuff were excavated and brought to the surface. The potential pathways would then
be similar to those of a surface soil release (i.e., dermal contact, inhalation of vapors or fugitive dust,
incidental ingestion of soil, uptake by plants, and food web transport). Pathways from subsurface releases
may be complete for plants and burrowing animals, including the uptake of contaminants by plant roots
and the exposure of burrowing animals through dermal contact, inhalation of vapors or dust, incidental
ingestion of soil, and food web transport.

Weathering of tuff is the only viable natural process that may result in the exposure of receptors to
COPCs in tuff. Because the rate of weathering is slow, exposure to COPCs in tuff is negligible.

Exposure to groundwater at SWMU 73-004(c) is an incomplete pathway for both human and ecological
receptors because the depth to groundwater at the site is approximately 1200 ft bgs (see Section 3.2.3).
Although precipitation events may result in the short-term intermittent presence of surface water,
exposure to surface water at SWMU 73-004(c) is an incomplete pathway for both human and ecological
receptors because no perennial surface water bodies exist at the site.

2.19.3 Historical Data Quality Interpretation
2.19.3.1 Data Quality

No RFI sampling has been previously conducted at SWMU 73-004(c) because the septic system has not
been located.

2.19.3.2 Nature and Extent of Contamination

The tank was not located during the 1995 RFI. It was probably removed between 1970 and 1984, during
one of many construction projects at the old terminal building and the landfill (LANL, 1997, 59367, p. 16).
No further information is available.

3.0 SITE CONDITIONS

This section describes the current surface features and the existing subsurface geologic characteristics of
the Pueblo Canyon aggregate area. Most of the SWMUs/AOCs are located on mesa-top settings, and the
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known surface and subsurface characteristics of this kind of setting and their potential effects on the
occurrence and concentration of contaminants include

e a semiarid climate with low precipitation and a high evapotranspiration rate that limits the extent
of subsurface moisture percolation and, therefore, limits the amount of moisture available to leach
radionuclides or hazardous waste constituents; and

e generally, a thick, relatively dry unsaturated (vadose) zone that greatly restricts or prevents
downward migration of contaminants in the liquid phase through the vadose zone to the regional
aquifer.

These and other elements of the environmental setting in the Pueblo Canyon aggregate area are
considered when evaluating the mesa-top site investigation data with respect to the fate and transport of
contamination from historical site activities.

3.1 Surface Conditions

The elevations of SWMUs/AQOCs in the Pueblo Canyon aggregate area range from about 6520 ft to
7300 ft above msl. The canyon bottom ranges in elevation from about 6400 ft above msl in the bottom of
Pueblo Canyon to about 7200 ft above msl in Acid Canyon.

The surface conditions of the SWMUs/AOCs in the Pueblo Canyon aggregate area vary, but these sites
are generally vegetated. Some of the SWMUs/AQCs exist partially or fully under pavement or structures.
Most of these SWMUs/AOCs have an outfall leading to the hillside colluvium. A component of
Consolidated Unit 45-001-00 leads directly into canyon sediments (canyon investigation reaches ACS
and AC-3). Surface slopes vary from gradients of less than 5% to nearly vertical relief. Most of the
SWMUs/AOCs in the Pueblo Canyon aggregate area are located in the Bandelier Tuff, which breaks into
a series of benches and steep slopes that grade into Acid and Pueblo Canyons. Two sites

[SWMU 00-018(a) and AOC 00-018(b)] are located in the bottom of Pueblo Canyon on alluvial material.

311 Surface Water

Mesas of the Pajarito Plateau are generally dry, both on the surface and within the bedrock forming the
mesa. Canyons range from wet to relatively dry; the wettest portions of Pueblo Canyon contain persistent
alluvial groundwater saturation with persistent, but discontinuous, surface water. The Pueblo Canyon
aggregate area includes Acid Canyon that drains into Pueblo Canyon, which subsequently drains into
Los Alamos Canyon.

The surface water and alluvial groundwater hydrology of the Pueblo Canyon watershed is related to
several primary factors, including the location and discharge volume of natural and anthropogenic water
sources, seasonal events (e.g., snowmelt runoff and storm-water runoff), and general regional climatic
conditions (LANL 2004, 87390, p. 7-19). Surface water flow in Acid and upper Pueblo Canyons, upstream
from the Bayo Canyon WWTP [AOC 00-018(b)], is generally ephemeral and occurs primarily as short-
duration storm water runoff (LANL 2004, 87390, p. 7-21). Locally persistent surface water flow has been
observed in bedrock pools or where alluvial groundwater discharges. Intermittent flow also occurs during
snowmelt runoff or alluvial groundwater discharges (LANL 2004, 87390, p. 7-21).

One of the sites included in the Pueblo Canyon aggregate area is SWMU 45-001-00, which includes the
ephemeral stream channel and associated inactive channel and floodplain areas in Acid Canyon. The
specific parts of Acid Canyon that overlap with Consolidated Unit 45-001-00 include two canyon
investigation reaches: ACS and AC-3. None of the other SWMUs/AOCs are directly associated with
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stream channels. Generally, surface water flow is associated with storm water and snowmelt runoff from
mesa-top sites.

Surface water site assessments have been conducted for Pueblo Canyon aggregate area SWMUs/AOCs
in accordance with ENV-ECR-SOP 02.01, “Surface Water Site Assessments.” The results of the
assessments are presented in Table 3.1-1. The matrix scores for Pueblo Canyon aggregate area
SWMUs/AOCs range form 3.6 to 93.5 (out of a maximum possible score of 100), with a higher score
indicating a greater potential for erosion/sediment transport at the site (LANL 2005, 88428).

31.2 Soil

For most of the SWMUs/AOCs in the Pueblo Canyon aggregate area, the natural or undisturbed surface
soil cover is limited because of activities such as building and road construction. Thus, the surface
material at most sites is fill, which may be crushed tuff, disturbed soil, or other kinds of imported material.
Where undisturbed, soil on the mesa surface is generally thin. Soils tend to be sandy in texture near the
surface and more clay-like at depth. Soil profiles tend to be more poorly developed on the cliff-forming
south-facing slopes than on the north-facing slopes that generally have a higher organic content. A
discussion of soil in the Los Alamos area can be found in the former Environmental Restoration (ER)
Project's installation work plan (LANL 1998, 62060, Section 2.2.1.3, p. 2-21) and in Nyhan et al. (1978,
05702, pp. 24-25).

Surface material at SWMUs/AOCs in the Pueblo Canyon aggregate area also includes sediment and
alluvial material. Sediment refers to young alluvium occurring within or near stream channels, which
would be generally classified as A or C genetic horizons in soil nomenclature (McDonald et al. 2003,
76084, p. 1).

3.2 Subsurface Conditions
3.21  Stratigraphy

The generalized stratigraphy underlying the SWMUs/AQOCs in the Pueblo Canyon aggregate area is
shown in Figure 3.2-1. The mesa top settings consist of Bandelier Tuff (Qbt) overlain by a thin layer of
alluvium and soil. The Bandelier Tuff unit is subdivided into two members, the Otowi and the Tshirege (in
ascending order). The Tshirege Member is a compound cooling unit divided into four distinct cooling
units: 4, 3, 2, and 1v/1g (Broxton et al. 1995, 50121, pp. 33-63). The bedrock directly underlying most of
the SWMUs/AQOCs is cooling unit 3 (Qbt 3) or unit 4 (Qbt4) of the Upper Tshirege, a cliff-forming
nonwelded to partially welded tuff. Under the mesa-top sites, the Otowi and Tshirege Members are
separated at about 340 ft bgs by the Cerro Toledo interval (Qct), a 10- to 40-ft-thick sequence of
volcaniclastic sediments and primary fallout deposits. The basal Guaje Pumice Bed of the Otowi Member
separates the Bandelier Tuff from the underlying clastic fanglomerate sediments of the Puye Formation
(Tp). This feature may be locally absent beneath portions of the Pueblo Canyon aggregate area

(LANL 2004, 87291, p.13).

322 Cliff Retreat and Fractures

No specific studies of cliff retreat and fractures for the Pueblo Canyon watershed are available. Thus, a
study completed for TA-21 is used to describe cliff retreat and fractures (Wohletz 1995, 58845,

pp. 19-31). The article “Geomorphic Studies at DP Mesa and Vicinity" (Reneau 1995, 50143, pp. 65-92)
provides information on the relative importance of cliff retreat for various site settings. SWMUs/AOCs
located in close proximity to the canyon have a greater potential for being impacted by cliff retreat.
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Fracture characteristics of unit 2 of the Tshirege Member, which was the focus of the study, are very
similar to previous fracture studies of unit 3, allowing for extrapolation of results to the rocks below the
mesa top SWMUs/AOCs in the Pueblo Canyon aggregate area.

3.2.3 Hydrogeology
3.2.3.1  Infiltration

Surface and near-surface conditions (topography, precipitation, surface runoff) control water infiltration to
the subsurface and the transport of contaminants into the shallow subsurface. In this respect, the climate
behavior of mesas and canyons forming the plateau differ from one another (LANL 1998, 59599).

Relatively small volumes of water move beneath mesa tops under natural conditions because of low
rainfall, runoff into canyons, high evaporation, and efficient water use by vegetation. Liquid water
generally infiltrates the mesa, and water vapor generally moves upward, undergoing evaporation and
transpiration (or “evapotranspiration”) along the top and sides of the mesa. Air circulates through the
mesa-top units because of the relatively dry pore spaces and the topographic relief. Air circulation may be
driven by temperature variations, barometric pumping, or surface winds. This process promotes
atmospheric evaporation, which may extend deep within the mesa and further inhibit the downward liquid-
water flow.

The hydrogeologic conceptual model for the Pajarito Plateau (Figure 3.2-2) (LANL 1998, 59599, p. 5),
including SWMUs/AQOCs in the Pueblo Canyon aggregate area, predicts water infiltration into the
subsurface and the subsequent transport of water, vapor, and solutes through the upper regions of the
vadose zone. This process is heavily influenced by surface conditions such as topography, surface water
flow, and precipitation. The natural source of moisture in the vadose zone is precipitation, most of which
is removed as runoff, evaporation, and transpiration (LANL 1997, 63131, pp. 2-27). The subsurface
movement of the remaining moisture (often referred to as recharge) is predominantly vertical in direction
and is influenced by properties and conditions of the vadose zone.

Differences in degree of surface disturbance and the geologic properties of the tuff lead to differences in
recharge rates. Mesa-top recharge can be locally significant when vegetation is removed, soil and near-
surface bedrock are disturbed, or water is artificially added to the local hydrologic system by activities
such as effluent disposal. Because all the mesa-top sites in the Pueblo Canyon aggregate area are
inactive, in most cases for decades, no continuing hydrologic driver has promoted infiltration.

Two geologic properties of the Bandelier Tuff that significantly influence recharge rates are the degree of
welding and the devitrification, both effects of the prolonged presence of residual gases and high
temperatures following deposition. Because different tuff units were deposited at different temperatures,
and because individual units were laid out in variable thicknesses over different landscapes, cooling was
not uniform. Consequently, welding varies spatially, both between and within separate depositional
layers. Welded tuffs tend to be more fractured than nonwelded tuffs. Fractures within the tuff do not
enhance the movement of dissolved contaminants unless saturated conditions exist. Under unsaturated
conditions, most of the open fractures beneath the site are expected to be completely dry, and the water
will exist in the tuff matrix only. Only in situations when substantial infiltration occurs from the ground
surface will the fractures become wet and conduct water. However, modeling studies predict when
fractures disappear at contacts between stratigraphic subunits, when fracture fills are encountered, or
when fracture coatings are interrupted and fracture moisture is absorbed into the tuff matrix (Soll and
Birdsell 1998, 70011, pp. 193-202).
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Thus, infiltration from mesa-top sites into groundwater is limited. Assessments of the impacts of Pueblo
Canyon aggregate area SWMUs/AOCs have previously been reported (LANL 2004, 87390, pp. 7-1 to
7-40), and the scope of the investigations for this work plan do not generally overlap with the
assessments of the affected media in the canyons. The only location of overlap is for the Consolidated
Unit 45-001-00, which overlaps with canyon investigation reaches ACS and AC-3. The assessment of
potential impacts of SWMUs/AOCs on affected media in the canyons is also ongoing through monitoring
of intermediate and regional groundwater (e.g., LANL 2003, 82612). Lastly, the impacts of infiltration on
the depth distribution of contaminants from SWMUs/AOCs in the Pueblo Canyon aggregate area are
determined through the analysis of samples collected at these sites at various depths and distances from
the possible contaminant source areas.

3.2.3.2 Perched Groundwater

Perched groundwater includes alluvial and intermediate groundwater. Observations of perched
intermediate groundwater in Laboratory wells are rare on the Pajarito Plateau. Perched waters are
thought to form mainly at horizons where medium properties change dramatically, such as at paleosol
horizons with clay or caliche found in basalt and volcanic sediment sequences. The Cerro Toledo interval,
Guaje Pumice Bed, and Puye Formation are local examples.

Figure 3.2-3 shows a hydrogeologic cross section in Pueblo Canyon. Test well four (TW-4) is located at
the west end of the cross section (Figure 3.2-4) and has encountered Tshirege and Otowi Members of the
Bandelier Tuff, Puye Formation deposits, and dacitic lavas of the Tschicoma Formation. No intermediate
groundwater was observed in TW-4. Regional aquifer well R-2 is located in Pueblo Canyon

(Figure 3.2-4), and the preliminary stratigraphy for R-2 indicates alluvium, the Otowi Member of the
Bandelier Tuff, the Puye Formation, and pumacious deposits (Figure 3.2-3). No intermediate groundwater
was observed in well R-2. Test well TW-2 is located to the east of well R-2, and it encountered alluvium,
the Ototwi Member of the Bandelier Tuff, the Puye Formation, and pumacious deposits (Figure 3.2-3).
Groundwater was observed at a depth of 121 ft bgs in Puye Formation fanglomerates. Regional aquifer
well R-4 is located at the eastern end of Pueblo Canyon (Figure 3.2-4) and encounters alluvium, the
Ototwi Member of the Bandelier Tuff, the Puye Formation, and pumacious deposits (Figure 3.2-3). Wet
zones were noted between 100 and 230 ft bgs in Puye Formation fanglomerates.

The assessments of the nature of intermediate groundwater in Pueblo Canyon and the possible impacts
of SWMUs/AOCs on affected media in the canyons are also ongoing through the monitoring of
intermediate and regional groundwater (e.g., LANL 2003, 82612).

3.23.3 Regional Aquifer

The regional aquifer in the Los Alamos area slopes eastward towards the Rio Grande within the Santa Fe
Group into the Puye Formation beneath the central and western portion of the Pajarito Plateau. The depth
of the regional aquifer decreases from about 1200 ft bgs along the western margin of the plateau to about
600 ft bgs along the eastern margin. The regional aquifer was encountered in deep wells in Pueblo
Canyon at approximately 6070 ft above msl (TW-4), 5870 ft above msl (R-2), 5880 ft above msl (TW-2),
and 5830 ft above msl (well R-4) (Figures 3.2-3 and 3.2-4), resulting in an approximate depth to regional
groundwater for the SWMUs/AOCs in the Pueblo Canyon aggregate area of greater than 1000 ft bgs. The
groundwater in the regional aquifer is separated from alluvial and perched groundwater by 350 to 620 ft of
tuff and volcanic sediments (Purtymun 1995, 45344, p. 29).
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The assessments of the nature of regional groundwater in Pueblo Canyon and the possible impacts of
SWMUs/AOCs on affected media in the canyons is also ongoing through the monitoring of intermediate
and regional groundwater (e.g., LANL 2003, 82612).

4.0 SCOPE OF ACTIVITIES

This section describes the specific activities to be performed during the field investigation of
SWMUs/AOCs in the Pueblo Canyon aggregate area. The primary goals of these investigations are to

« supplement the historical RFI data defining the nature and extent of COPC migration into soil and
subsurface bedrock at, and in the vicinity of, each site, and

e characterize the nature and extent of COPC migration from mesa top outfalls to the toe of the
hillslope colluvium in Pueblo Canyon or its tributaries

The main activities associated with this investigation are (1) conducting geodetic surveys to locate
subsurface SWMUs/AQCs, historical sampling locations, and new sampling locations; (2) performing
radiological surveying of surface radiation (beta/gamma); (3) completing surface and near-surface soil
sampling; and (4) drilling boreholes and sampling soil/tuff. Historical sampling locations proposed for
resampling for additional analytes and/or sampling depths are identified by the assigned “Location ID."
New locations that have never been sampled historically are identified as “New #1,” “New #2," etc., with
associated sample depth intervals. Proposed sample locations at the outfalls and on the hillslopes
downgradient of the outfalls may be relocated, pending the results of both the geodetic and radiological
surveys. Additional samples will be collected in any areas with elevated surface radiological activity. At
this time, no activities are being proposed for installing vapor or groundwater monitoring wells.
Concurrently with the Pueblo Canyon aggregate area sampling and drilling activities, activities such as
the collection of field-screening data for VOCs, collection of survey data, and management of IDW
(Appendix F) will also be conducted.

4.1 Sampling and Analysis for SWMU 00-018(a), Pueblo Canyon Wastewater Treatment Plant

Additional sampling is proposed for SWMU 00-018(a) to delineate further the extent of contamination
from historical operations at the site. In summary, the following data needs have been identified from the
historical data for the site (see Section 2.1.3 for a description of the data).

e A conclusive delineation of potential contamination at depth could not be determined from the
historical data at some locations, although the general trend is of decreasing concentrations with
depth across the site. Specifically, trends of decreasing concentration or activities could not be
determined for inorganic chemicals, organic chemicals, or radionuclides. Additional sampling at
depth is being proposed to address these data needs.

e Potential off-site transport could not be determined from the historical data. Downgradient
sampling on the hillslope adjacent to Pueblo Canyon and in the unnamed drainage channel
tributary to Pueblo Canyon is being proposed to address this data need.

* Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional sampling.

The proposed sample locations at SWMU 00-018(a) are shown in Figure 4.1-1. The purpose of each of
the proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.1-1.

May 2005 80 ER2005-0119




Pueblo Canyon Aggregate Area Investigation Work Plan

In summary, the sampling at SWMU 00-018(a) will include the following:

Sampling of sludge bed at historical sample locations to define the vertical extent of
contamination. Two tuff samples at each of the historical sample locations within the eastern
sludge bed will be collected below the deepest historical sample collection points. Samples from
depths at 8 ft to 8.5 ft bgs and 10.5 ft to 11 ft bgs at location 00-04971 will be analyzed for tritium.
Samples at depths of 12.5 ft to 13 ft bgs and 15 ft to 15.5 ft bgs at location 00-04972 will be
analyzed for target analyte list (TAL) metals. All samples will be analyzed for pH, nitrates,
cyanide, and perchlorate. Samples will be collected using a manual or power hand auger, as
necessary.

Sampling of sludge-fill area at historical sample locations to define the vertical extent of
contamination. Subsurface soil and tuff sampling will be conducted at four of the historical sample
locations for which trends of decreasing concentrations with depth could not be determined for
inorganic or organic chemicals (locations 00-04976, 00-04977, 00-04979, 00-04980). Samples
will be collected at three depths from locations 00-04976, 00-04977, and 00-04979: 1 ftto 1.5 ft
bgs (soil), 1.5 ft to 2 ft into the tuff, and 4 ft to 4.5 ft into the tuff. Samples will be collected at two
depths from location 00-04980 (1.5 ft to 2 ft into the tuff and 4 ft to 4.5 ft into the tuff), because the
1 ft to 1.5 ft depth was sampled during the 1996 RFI. Soil-sampling depth intervals may be
adjusted during sampling if the depth to the tuff is less than 1.5 ft. Laboratory analyses of
samples at each location will be limited to those suites (TAL metals, VOCs, PCBs, or pesticides)
for which the depth of contamination was undefined in the historical RFI. All samples will be
analyzed for pH, nitrates, cyanide, and perchlorate. The samples will be collected from boreholes
using a manual or power hand auger.

Definition of the lateral extent of contamination. Two locations within the SWMU boundaries (one
each to the north and south of the sludge bed, New #1 and New #2) and three locations
downgradient of the SWMU within the unnamed drainage channel tributary to Pueblo Canyon
(New #3 through New #5) will be sampled to determine whether lateral migration has occurred
from the SWMU. The downgradient samples include one from a location near the top of the
drainage (New #3), one from a midslope location (New #4), and one from a location
approximately 10 ft to 20 ft above the confluence of the drainage with Pueblo Canyon (New #5).
Four locations on the hillslope, but outside of the unnamed drainage channel tributary to Pueblo
Canyon, will also be sampled to determine whether lateral migration has occurred downgradient
from the SWMU:

+ Two locations approximately 20 ft from the terrace on which the SWMU is located (one
toward the northern extent [New #6] and one towards the southern extent [New #7])

+ Two additional locations downgradient of the SWMU at the toe of the hillslope (New #8
and New #9)

The drainage and hillslope will be visually inspected before sampling to identify locations of
preferential sediment accumulation for sampling. Samples at all drainage and hillslope locations
will be collected at three depths: O ft to 0.5 ft bgs (soil), 1 ft to 1.5 ft bgs (soil), and 1.5 ft to 2 ft into
the tuff. Soil-sampling depth intervals may be adjusted during sampling if the depth to the tuff is
less than 1.5 ft. Samples will be analyzed for TAL metals, VOCs, SVOCs, PCBs, pesticides, and
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.
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4.2  Sampling and Analysis for AOC 00-018(b), Bayo Canyon Wastewater Treatment Plant
(Active)

Additional sampling is proposed for AOC 00-018(b) to delineate further the extent of contamination from
historical operations at the site. In summary, the following data needs have been identified from the
historical data for the site (see Section 2.2.3 for a detailed description of the data).

+ Potential off-site transport cannot be determined from the historical data. Downgradient sampling
towards Pueblo Canyon is proposed to address this data need.

¢ Analyses for pH, nitrates, cyanide, and perchlorate were not performed for historical samples.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-018(b) are shown in Figure 4.2-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.2-1.

In summary, the sampling at AOC 00-018(b) will include

* Definition of the lateral extent of contamination. Three locations downgradient of the AOC will be
sampled to determine whether lateral migration has occurred into Pueblo Canyon: one at the

edge of the AOC boundary within the drainage feature that runs beneath the oldest sludge beds
at the site (New #1); one within the drainage feature approximately 120 ft downgradient of the

AOC boundary (New #2); and one downgradient of the AOC, approximately halfway between the
AOC boundary and Pueblo Canyon (New #3). The downgradient areas will be visually inspected
before the locations are selected for preferential sediment accumulation for sampling. Samples at
each location will be collected at three depths: 0 ft to 0.5 ft bgs (soil), 1 ft to 1.5 ft bgs (soil), and
1.5 ft to 2 ft into the tuff. Soil-sampling depth intervals may be adjusted during sampling if the
depth to the tuff is less than 1.5 ft. The samples will be analyzed for TAL metals, VOCs, SVOCs,
PCBs, pesticides, and radionuclides using gamma spectroscopy. Additionally, samples will be
analyzed for pH, nitrates, cyanide, and perchlorate. The samples will be collected using a manual
or power hand auger.

4.3  Sampling and Analysis for AOC 00-030(d), Septic System

Additional sampling is proposed for AOC 00-030(d) to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.3.3 for a detailed description of the data).

+ The vertical extent of contamination has not been determined under the former septic tank and
lines. Trends of decreasing concentrations or activities with depth could not be determined for
inorganic chemicals, organic chemicals, and radionuclides. Additional sampling at depth is
proposed to address these data needs.

+ Potential off-site transport could not be determined from the historical data. Downgradient
sampling in Graduation Canyon (a tributary to Pueblo Canyon) is proposed to address this data
need.

e Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.
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The proposed sample locations at AOC 00-030(d) are shown in Figure 4.3-1. The purpose of each of the
proposed samples, the planned sample locations, sample depths, and laboratory analyses for each
sample are summarized in Table 4.3-1.

In summary, sampling at AOC 00-030(d) will include

4.4

Sampling at historical locations to define the vertical extent of contamination. Subsurface
sampling will be conducted at locations beneath the septic tank, drainline, and outfall because
trends of decreasing concentrations or activities could not be determined for inorganic chemicals,
organic chemicals, or radionuclides. Two samples will be collected beneath the concrete septic
tanks (New #1, 10 ft to 10.5 vertical ft bgs and 15 ft to 15.5 vertical ft bgs). Three samples will be
collected from a vertical hole paired with the angled holes to be drilled on the eastern side of the
tank (New #2, 10 ft to 10.5 ft bgs, 15 ft to 15.5 ft bgs, and 20 ft to 20.5 ft bgs). Two subsurface
samples will be collected at the joint between the VCP and the former steel outfall pipe (location
00-04887, 4 ft to 4.5 ft bgs and 6.5 ft to 7 ft bgs). Three samples each (1 ft to 1.5 ft bgs [soil],

1.5 ft to 2 ft bgs [soil], and 4 ft to 4.5 ft into tuff) will be collected at the location of the outfall at the
end of the steel pipe (location 00-04886) and 15 ft downgradient of the outfall (location 00-
04885). Samples will be analyzed for TAL metals, VOCs, SVOCs, PCBs, pesticides, isotopic
plutonium, and other radionuclides using gamma spectroscopy. In addition, samples will be
analyzed for pH, nitrates, cyanide, and perchlorate.

Definition of the lateral extent of contamination. Two locations on the hillslope downgradient of
the mesa-top AOC will be sampled to determine whether lateral migration from the AOC has
occurred: one in Graduation Canyon, approximately 20 ft downgradient of location 00-04885
(New #3) and one in Graduation Canyon, approximately 20 ft upgradient of location 00-04885
(New #4). Samples at each location will be collected at three depths: 0 ft to 0.5 ft bgs (soil),

1 ftto 1.5 ft bgs (soil), and 1.5 ft to 2 ft into tuff. The samples will be analyzed for TAL metals,
VOCs, SVOCs, PCBs, pesticides, isotopic plutonium, and other radionuclides using gamma
spectroscopy. In addition, samples will be analyzed for pH, nitrates, cyanide, and perchlorate.
The samples will be collected using a manual or power hand auger.

Sampling and Analysis for AOC 00-030(eN), Septic System

Additional sampling is proposed for AOC 00-030(eN) to further delineate the extent of contamination from
historical operations at the site. In summary, the following data needs have been identified from the
historical data for the site (see Section 2.4.3 for a description of the data).

No historical data are available from beneath the septic tanks. Additionally, the drainlines and the
outfall into Acid Canyon (tributary to Pueblo Canyon) were not identified during the historical RFI.
Additional sampling locations are proposed to address these data needs.

The septic tanks, drainlines, and contaminated soil will be excavated and removed to facilitate
subsurface sampling and characterization. Removal of the structures, however, is contingent
upon the approval of respective property owners, the conditions of the access agreements, and
an evaluation of any overlying structures that could be negatively impacted by excavation.

Contaminated soil will be excavated after the septic tanks and drainlines are removed. Any areas
of visible staining or elevated radiological or organic vapor field screening will be excavated.
Based on visual inspection or field screening, if contamination is suspected on the sidewalls of
the excavations, step-out samples will be collected at 5-ft intervals laterally until the extent of
contamination is defined. If step-out sampling is conducted, the vertical extent of contamination at
those locations will also be defined.
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« Potential off-site transport from the septic tank outfall could not be determined from the historical
data. Downgradient sampling on the hillslope adjacent to Acid Canyon is proposed to address -
this data need.

¢ Analyses for pH, nitrates, cyanide, and perchlorate were not performed in historical RFI sampling.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(eN) are shown in Figure 4.4-1. The purpose of each of
the proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.4-1.

In summary, the sampling at AOC 00-030(eN) will include

e Sampling at the former septic tank locations following excavation and removal of the two septic
tanks. Boreholes at locations beneath the center location of each former septic tank (New #1 and
New #2) will be sampled at three depths: 10 ft to 10.5 ft bgs, 12 ft to 12.5 ft bgs, and 14 ft to
14.5 ft bgs. Samples will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs,
americium-241, and radionuclides using gamma spectroscopy. Additionally, all samples will be
analyzed for pH, nitrates, cyanide, and perchlorate.

 Sampling beneath the former drainlines. Samples will be collected from beneath the former

drainline locations connecting the two septic tanks (New #3) and below the lines at
8 ftto 8.5 ft bgs, 10 ft to 10.5 ft bgs, and 12 ft to12.5 ft bgs. Samples will be analyzed for TAL

metals, VOCs, SVOCs, pesticides, PCBs, americium-241, and radionuclides using gamma
spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate.

* Definition of the lateral extent of contamination. Four locations in Acid Canyon, downgradient of
the former outfall, will be sampled to determine whether lateral migration has occurred from the
outfall (New #4 through New #7). Sample locations will be visually inspected before sampling to
identify locations with preferential sediment accumulation. Samples at all drainage and hillslope
locations will be collected at three depths: 0 ft to 0.5 ft bgs (soil), 1 ft to 1.5 ft bgs (soil), and 1.5 ft
to 2 ft into the tuff. Soil-sampling depth intervals may be adjusted during sampling if the depth to
the tuff is less than 1.5 ft. Samples will be analyzed for TAL metals, VOCs, SVOCs, pesticides,
PCBs, americium-241, and radionuclides using gamma spectroscopy. Additionally, all samples
will be analyzed for pH, nitrates, cyanide, and perchlorate. The samples will be collected using a
manual or power hand auger.

45 Sampling and Analysis for AOC 00-030(eS), Septic System

Additional sampling is proposed for AOC 00-030(eS) to delineate further the extent of contamination from
historical operations at the site. In summary, the following data needs have been identified from the
historical data for the site (see Section 2.5.3 for a description of the data).

e No historical data are available from beneath the septic tank location or from beneath the septic
tank drainlines. Additional sampling locations are proposed to address these data needs.

¢ The delineation of potential off-site transport of contamination from the septic tank outfall is not
complete. Downgradient sampling on the hillslope adjacent to an unnamed tributary to Pueblo
Canyon is being proposed to address this data need.

« Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.
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The proposed sample locations at AOC 00-030(eS) are shown in Figure 4.5-1. The purpose of each of
the proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.5-1.

In summary, the sampling at AOC 00-030(eS) will include

4.6

Confirmatory sampling at the former septic tank location. A borehole at one location from beneath
the center of the septic tank (New #1) will be sampled at the following depths: 4 ft to 4.5 ft bgs,

8 ftto 8.5 ft bgs, and 12 ft to12.5 ft bgs. Samples will be analyzed for TAL metals, VOCs, SVOCs,
pesticides, PCBs, and radionuclides using gamma spectroscopy. Additionally, all samples will be

analyzed for pH, nitrates, cyanide, and perchlorate.

Sampling beneath the drainlines. Two drainline junctions (New #2 and New #3) will be sampled
beneath the drainlines at depths of 0 ft to 0.5 ft below the lines, 1 ft to 1.5 ft below the lines, and
1.5 ft to 2 ft into the tuff. Samples will be analyzed for TAL metals, VOCs, SVOCs, pesticides,
PCBs, and radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed
for pH, nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power
hand auger.

Definition of the lateral extent of contamination. Three locations (one historical,

location 00-03741, and two new locations, New #2 and New #3) in the unnamed tributary to
Pueblo Canyon, downgradient of the former outfall will be sampled at three depths: 0 ft to

0.5 ft bgs (soail), 1 ft to 1.5 ft bgs (soil), and 1.5 ft to 2 ft into the tuff to determine whether lateral
migration has occurred from the outfall. The sample locations will be visually inspected before
sampling to identify locations with preferential sediment accumulation. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. The samples
will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, and radionuclides using
gamma spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and
perchlorate. The samples will be collected using a manual or power hand auger.

Sampling and Analysis for AOC 00-030(f), Septic System

Additional sampling is proposed for AOC 00-030(f) to delineate further the extent of contamination from
historical operations at the site. In summary, the following data needs have been identified from the
historical data for the site (see Section 2.6.3 for a description of the data).

Only the backfill on top of the septic tanks has been characterized. No historical data are
available from beneath the septic tanks. Additionally, the drainlines and the outfall into Acid
Canyon (a tributary to Pueblo Canyon) were not located during the historical RFI. Additional
sampling locations are proposed to address these data needs.

The septic tanks, drainlines, and contaminated soil will be excavated and removed to facilitate
subsurface sampling and characterization. Removing the structures, however, is contingent upon
the approval of respective property owners, the conditions of the access agreements, and an
evaluation of any overlying structures that could be negatively impacted by excavation.

Contaminated soil will be excavated after the septic tanks and drainlines are removed. Any areas
of visible staining or elevated radiological or organic vapor field screening will be excavated.
Based on visual inspection or field-screening, if contamination is suspected on the sidewalls of
the excavations, step-out samples will be collected at 5-ft intervals laterally until the extent of
contamination is defined. If step-out sampling is conducted, the vertical extent of contamination at
those locations will also be defined.
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¢« The delineation of potential off-site transport from the septic tanks’ outfall is not available.
Downgradient sampling on the hillslope adjacent to Acid Canyon is proposed to address this data '
need.

* Analyses for pH, nitrates, cyanide, and perchlorate were not performed in historical RFI sampling.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(f) are shown in Figure 4.6-1. The purpose of each of the
proposed samples, the planned sample locations, sample depths, and laboratory analyses for each
sample are summarized in Table 4.6-1.

In summary, sampling at AOC 00-030(f) will include

» Sampling at the septic tank locations following excavation and removal. Boreholes at locations
beneath the centers of each former septic tank (New #1 and New #2) will be sampled at three
depths: 12 ft to 12.5 ft bgs, 15 ft to 15.5 ft bgs, and 17 ft to 17.5 ft bgs. The samples will be
analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, americium-241, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate.

e Sampling beneath the drainlines. The location beneath the former drainline connecting the two

septic tanks (New #3) will be sampled following their removal. Samples will be collected at depths
of 0ftto 0.5t 1 ftto 1.5 ft, and 1.5 ft to 2 ft into the tuff below the former drainline locations and
analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, americium-241, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

e Definition of the lateral extent of contamination. Two locations, one at the former outfall (New #4)
and one 100 ft downgradient of the former outfall (New #5), will be sampled at three depths
(0 ftto 0.5 ft bgs [soil], 1 ft to1.5 ft bgs [soil], and 1.5 ft to 2 ft into the tuff) to determine whether
lateral migration has occurred from the outfall. Sample locations will be visually inspected before
sampling to identify locations with preferential sediment accumulation. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. The samples
will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, americium-241, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

4.7  Sampling and Analysis for AOC 00-030(h), Septic System

Additional sampling is proposed for AOC 00-030(h) to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.7.3 for a description of the data).

+ The vertical extent of contamination in the tuff beneath the former septic tank location and
drainlines has not been determined for metals, radionuclides, VOCs, and pesticides. Additional
sampling of the former tank location is proposed to address these data needs.

» Potential off-site transport could not be determined from the historical data. Sampling at three
downgradient locations on the hillslope adjacent to the former outfall in Acid Canyon is proposed
to address this data need. -
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* Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(h) are shown in Figure 4.7-1. The purpose of each of the
proposed samples, planned sample locations, depths, and proposed laboratory analyses for each sample
are summarized in Table 4.7-1.

In summary, the sampling at AOC 00-030(h) will include

e Sampling at historical locations beneath a former septic tank location to define the vertical extent
of contamination. A borehole at historical location 00-04816 will be drilled to a depth of 5 ft below
the tuff/backfill contact (to a total depth of approximately 18.5 ft bgs). Samples will be collected at
9 ftto 9.5 ft bgs (soil), 16 ft to 16.5 ft bgs (tuff), and 18 ft to 18.5 ft bgs (tuff) and analyzed for TAL
metals, VOCs, SVOCs, pesticides, cesium-137, isotopic plutonium, and other radionuclides using
gamma spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and
perchlorate.

e Sampling beneath the drainline. Two trenches will be excavated across the anticipated drainline
location. One location in each trench (New #1 and New #2) will be sampled at depths of
0 ftto 0.5 ft below the line, 1 ft to 1.5 ft below the line, and 1.5 ft to 2 ft into the tuff. Samples will
be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cesium-137, isotopic plutonium,
and other radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for
pH, nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power
hand auger.

+ Definition of the lateral extent of contamination. Two historical sample locations at the estimated
outfall (location 00-04811 and 00-04812) will be sampled at two depths (1 ftto 1.5 ft and 4 ft to
4.5 ft into the tuff) and three locations in Acid Canyon, downgradient of the outfall (New #3
through New #5), will be sampled at three depths (0 ft to 0.5 ft bgs [soil], 1 ft to 1.5 ft bgs [soil],
and 1.5 ft to 2 ft into the tuff) to determine whether lateral migration has occurred from the outfall.
New sample locations will be visually inspected before sampling to identify locations with
preferential sediment accumulation. Soil-sampling depth intervals may be adjusted during
sampling if the depth to the tuff is less than 1.5 ft. The samples will be analyzed for TAL metals,
VOCs, SVOCs, pesticides, PCBs, cesium-137, isotopic plutonium, and other radionuclides using
gamma spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and
perchlorate. The samples will be collected using a manual or power hand auger.

48  Sampling and Analysis for AOC 00-030(j), Septic System

Sampling is proposed for AOC 00-030(j) to determine whether any residual contamination exists at the
former location of the septic tank, first shown in a 1947 Zia Company drawing (see Section 2.8 for
details). No historical sampling has been conducted at the site.

The proposed sampling at AOC 00-030(j) is shown in Figure 4.8-1. The purpose of the proposed
samples, including sample locations, depths, and laboratory analyses, are summarized in Table 4.8-1.

In summary, the sampling at AOC 00-030(j) will include

e Sampling to define the nature and extent of contamination. Sampling in the center of the
assumed septic tank location (New #1) is proposed. Samples will be collected at four depths: 0 ft
to 0.5 ft bgs (soil), 3 ft to 3.5 ft bgs (soil), 5 ft to 5.5 ft bgs (soil), and 1.5 ft to 2 into tuff. Soil-
sampling depth intervals may be adjusted during sampling if the depth to the tuff is less than
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5.5 ft. The samples will be analyzed for TAL metals, VOCs, SVOCs, PCBs, pesticides, and
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

4.9 Sampling and Analysis for AOC 00-030(n), Septic System

Additional sampling is proposed for AOC 00-030(n) to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.9.3.2 for a description of the data).

¢ The vertical extent of contamination beneath the former septic tank has not been defined for
pesticides, nitrates, PCBs, or radionuclides. Additional sampling at this location is proposed to
address this data need.

¢ The vertical extent of contamination has not been determined in the vicinity of the outfall
(locations 00-04776 and 00-04777) for inorganic chemicals, SVOCs, VOCs, pesticides,
americium-241, isotopic plutonium, or other radionuclides.

* Potential off-site transport could not be determined from the historical data. Downgradient
sampling is proposed to address this data need.

 Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(n) are shown in Figure 4.9-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.9-1.

In summary, the sampling at AOC 00-030(n) will include

e Sampling at the historical location at the former septic tank location to complete characterization
of backfill and to define the vertical extent of contamination beneath the former tank location. A
borehole at historical location 00-04784 will be sampled at three depths: 3.5 ft to 4 ft bgs
(backfill), 6 ft to 6.5 ft bgs (tuff) and 9 ft to 9.5 ft bgs (tuff). The samples will be analyzed for TAL
metals, VOCs, SVOCs, pesticides, PCBs, americium-241, isotopic plutonium, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate.

e Sampling in the vicinity of the outfall to define the vertical extent of contamination. Historical
locations 00-04776 and 00-04777 will be sampled at depths of 1 ft to 1.5 ft bgs (soil) and 1.5 ft to
2 ft into the tuff. One new location (New #1) will be sampled at three depths: 0 ft to 0.5 ft bgs
(soil), 1 ftto 1.5 ft bgs (soil), and 1.5 ft to 2 ft into the tuff. Soil-sampling depth intervals may be
adjusted during sampling if the depth to the tuff is less than 1.5 ft. The samples will be analyzed
for TAL metals, VOCs, SVOCs, pesticides, PCBs, americium-241, isotopic plutonium, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

« Definition of the lateral extent of contamination. Four locations in Pueblo Canyon, downgradient
of the former outfall (New #2 through New #5) will be sampled at three depths (0 ft to 0.5 ft bgs
[soil], 1 ftto 1.5 ft bgs [soil], and 1.5 ft to 2 ft into the tuff) to determine whether lateral migration
has occurred from the outfall. Sample locations will be visually inspected before sampling to
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identify locations with preferential sediment accumulation. Soil-sampling depth intervals may be
adjusted during sampling if the depth to the tuff is less than 1.5 ft. Analysis will include TAL
metals, VOCs, SVOCs, pesticides, PCBs, americium-241, isotopic plutonium, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

410 Sampling and Analysis for AOC 00-030(o), Septic System

Additional sampling is proposed for AOC 00-030(0) to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.10.3.2 for a description of the data).

The vertical extent of contamination beneath the septic tank has not been determined. The floor
of the septic tank consists of highly reinforced concrete, precluding normal drilling and sampling
methods; therefore, an angled borehole and a companion vertical borehole are proposed to
collect samples from beneath the septic tank fioor.

Potential off-site transport could not be determined from the historical data. Downgradient
sampling and sampling on the hillslope adjacent to the former outfall in Pueblo Canyon are
proposed to address this data need.

Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(o) are shown in Figure 4.10-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and the proposed laboratory analyses for each
sample are summarized in Table 4.10-1.

In summary, the sampling at AOC 00-030(o) will include

Sampling at the historical location beneath the former septic tank using an angled borehole to
define the vertical extent of contamination. The angled borehole (New #2) will be positioned to
allow sampling beneath the septic tank floor at historical location 00-04825 to a target depth of
13.5 ft bgs. Samples will be collected at 10 ft to 10.5 ft and 13 ft to 13.5 ft bgs (2 and 5 ft below
the septic tank floor, respectively). A companion vertical borehole (New #1) will also be installed
and sampled at three depths (10 ft to 10.5 ft, 13 ft to 13.5 ft, and 20 ft to 20.5 ft). The samples will
be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, isotopic plutonium, and other
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate.

Definition of lateral extent of contamination. Two historical locations in the vicinity of the former
outfall (locations 00-04831 and 00-04832) will be sampled at two depths: 1.5 ft to 2 ft into tuff and
4 ftto 4.5 ft into tuff. Three locations in Pueblo Canyon, downgradient of the former outfall

(New #3 through New #5), will be sampled at three depths: O ft to 0.5 ft bgs (soil), 1 ftto 1.5 ft bgs
[soil, and 1.5 ft to 2 ft into the tuff) to determine whether lateral migration has occurred from the
outfall. The sample locations will be visually inspected before sampling to identify locations with
preferential sediment accumulation. Soil-sampling depth intervals may be adjusted during
sampling if the depth to the tuff is less than 1.5 ft. Samples will be analyzed for TAL metals,
VOCs, SVOCs, pesticides, PCBs, isotopic plutonium, and other radionuclides using gamma
spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate.
Samples will be collected using a manual or power hand auger.
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411 Sampling and Analysis for AOC 00-030(p), Septic System

Additional sampling is proposed for AOC 00-030(p) to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.11.3 for a description of the data).

e The vertical extent of contamination beneath the former septic tank location has not been
determined. Additional sampling beneath the former septic tank location is proposed to address
this data need.

o Potential off-site transport of contamination could not be determined from the historical data.
Downgradient sampling is proposed to address this data need.

e Analyses for pH, nitrates, cyanide, and perchlorate were not performed during the historical RFI.
These analytical suites will be included for all additional samples.

The proposed sample locations at AOC 00-030(p) are shown in Figure 4.11-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are provided in Table 4.11-1.

In summary, the sampling at AOC 00-030(p) will include

e Sampling at the historical location beneath the former septic tank to define the vertical extent of
contamination. A borehole at historical location 00-04868 will be sampled at three depths:
11.5 ftto 12 ft bgs, 13 ft to 13.5 ft bgs, and 15.5 ft to 16 ft bgs (corresponding to 2 ft, 5 ft, and 8 ft
below the former septic tank floor). The samples will be analyzed for TAL metals, VOCs, SVOCs,
PCBs, cesium-137, isotopic plutonium, and radionuclides using gamma spectroscopy.
Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate.

s Definition of the lateral extent of contamination. One historical location (location 00-04869) will be
sampled in the vicinity of the former outfall, and three new locations in Pueblo Canyon,
downgradient of the former outfall (New #1 through New #3) will be sampled at three depths
(0 ft to 0.5 ft bgs [soil], 1 ft to 1.5 ft bgs [soil], and 1.5 ft to 2 ft into the tuff) to determine whether
lateral migration has occurred from the outfall. Sample locations will be visually inspected before
sampling to identify locations with preferential sediment accumulation. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. The samples
will be analyzed for TAL metals, VOCs, SVOCs, PCBs, cesium-137, isotopic plutonium, and
radionuclides using gamma spectroscopy. Additionally, all samples will be analyzed for pH,
nitrates, cyanide, and perchlorate. The samples will be collected using a manual or power hand
auger.

412 Sampling and Analysis for SWMU 00-039, Underground Tanks

Additional sampling is proposed for SWMU 00-039 to delineate further the vertical extent of PCE
contamination at the site (Figure 4.12-1). In summary, the following data need has been identified from
the historical data for the site (see Section 2.12.3 for a description of the data).

e The depth of PCE contamination at the central portion of the plume (beneath location 00-04097)
could not be determined conclusively from the historical data, although the general trend is
decreasing PCE concentrations with depth across the site. Additional sampling at depth is
proposed to address this data need.
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The proposed sampling location at SWMU 00-039 is shown in Figure 4.12-1. A summary of the purpose
of the proposed samples, including sample locations, depths, and laboratory analyses, is provided in
Table 4.12-1.

In summary, the sampling at SWMU 00-0389 will include

e Sampling to define the vertical extent of PCE contamination. The proposed sampling will
delineate the vertical extent of PCE contamination at SWMU 00-039. An angled borehole will be
drilled from a location adjacent to former borehole B7 (location 00-04061). The borehole will be
advanced westward towards the central portion of the PCE plume with a target depth of 50 ft bgs
beneath location 00-04097, which corresponds to a depth that is 25 ft beyond the deepest
historical sample within the center of the PCE plume (25 ft deep at location 00-04097). A paired
vertical borehole will not be required because the depth of PCE contamination in the eastern
portion of the site was adequately defined by the historical data. Samples will be collected at 10-ft
intervals and analyzed for PCE and VOCs.

4.13 Sampling and Analysis for AOC C-00-043, Manhole (Removed)

Additional sampling is proposed for AOC C-00-043 to delineate further the extent of contamination at the
site. In summary, the following data needs have been identified from the historical data for the site (see
Section 2.12.3 for a description of the data).

e The lateral and vertical extent of contamination in the soil and underlying tuff surrounding the
former manhole has not been determined for inorganic chemicals, VOCs, SVOCs, pesticides,
cesium-137, or other radionuclides. Additional sampling is proposed to address this data need.

e Analyses for pH, nitrates, cyanide, and perchlorate were not performed in historical RFI sampling.
These analytical suites will be included in all additional sampling.

The proposed sample locations at AOC C-00-043 are shown in Figure 4.13-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.13-1.

In summary, the sampling at AOC C-00-043 will include:

« Sampling of soil and tuff adjacent to and surrounding the former manhole to define the lateral and
vertical extent of contamination. Four boreholes will be located adjacent to, and surrounding, the
former manhole. Soil and tuff samples will be collected at 8 ft to 8.5 ft bgs, 11 ft to 11.5 ft bgs, and
13 ft to 13.5 ft bgs. Samples will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs,
cesium-137, isotopic plutonium, and radionuclides using gamma spectroscopy. Additionally, all
samples will be analyzed for pH, nitrates, cyanide, and perchlorate.

4.14 Sampling and Analysis for SWMU 31-001, Septic System

Additional sampling is proposed for SWMU 31-001 to further delineate the nature and extent of
contamination at the site. In summary, the following data needs have been identified in the historical data
from the site (see Section 2.14.3. for a description of the data).

+ The vertical extent of contamination beneath the former septic tank location and former drainline
location has not been determined for inorganic chemicals, SVOCs, pesticides, or radionuclides.
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Additional sampling beneath the former septic tank location is proposed to address this data
need.

* Potential off-site transport could not be determined from the historical data. Downgradient
sampling is proposed to address this data need.

e Analyses for pH, nitrates, cyanide, and perchlorate were not performed in historical RFI sampling.
These analytical suites will be included in all additional sampling.

The proposed sample locations at SWMU 31-001 are shown in Figure 4.14-1. The purpose of each of the
proposed samples, the planned sample locations, depths, and proposed laboratory analyses for each
sample are summarized in Table 4.14-1.

In summary, the sampling at SWMU 31-001 will include the following:

o Sampling at the historical location beneath the former septic tank location to define the vertical
extent of contamination. A borehole at historical location 31-01003 will be sampled at three
depths: 0.5 ft to 1 ft bgs (soil), 11.5 ft to 12 ft bgs (tuff), and 13 ft to 13.5 ft bgs (tuff). The samples
will be analyzed for TAL metals, VOCs, SVOCs, pesticides, and radionuclides using gamma
spectroscopy. Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate.

o Sampling at the historical location beneath Trench 1 to define the vertical extent of contamination.
A borehole at historical location 31-01006 will be sampled at three depths: 3 ft to 3.5 ft bgs,
6.5 ftto 7 ft bgs, and 10 ft to 10.5 ft bgs. The samples will be analyzed for TAL metals, VOCs,
SVOCs, pesticides, and radionuclides using gamma spectroscopy. Additionally, all samples will
be analyzed for pH, nitrates, cyanide, and perchlorate.

. Sampling at the historical location beneath Trench 2 to define the vertical extent of contamination.
A borehole at historical location 31-01008 will be sampled at three depths (6.5 ftto 7 ft, 10 ft to
10.5 ft, and 13.5 ft to 14 ft bgs). The samples will be analyzed for TAL metals, VOCs, SVOCs,
pesticides, and radionuclides using gamma spectroscopy. Additionally, all samples will be
analyzed for pH, nitrates, cyanide, and perchlorate.

s Definition of the lateral extent of contamination. Three locations in Pueblo Canyon, downslope of
the former outfall (New #1 through New #3), will be sampled at three depths (0 ft to 0.5 ft [sail],
1 ftto 1.5 ft [soil], and 1.5 ft to 2 ft into the tuff) to determine whether lateral migration has
occurred from the outfall. Sample locations will be visually inspected before sampling to identify
locations with preferential sediment accumulation. Soil-sampling depth intervals may be adjusted
during sampling if the depth to the tuff is less than 1.5 ft. The samples will be analyzed for TAL
metals, VOCs, SVOCs, pesticides, PCBs, and radionuclides using gamma spectroscopy.
Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate. The samples
will be collected using a manual or power hand auger.

4.15 Sampling and Analysis for Consolidated Unit 45-001-00, Wastewater Treatment Plant -
TA-45

Additional sampling is proposed for Consolidated Unit 45-001-00 to delineate further the lateral and
vertical extent of contamination at the site (Figure 4.15-1). In summary, the following data needs have
been identified from the historical data for the site (see Section 2.15.3.2 for a detailed description of the
data).

e  South Waste Line Outfall (SWMU 45-001). The vertical and horizontal extent of inorganic
chemicals, organic chemicals, or radionuclides was not delineated by the historical samples from
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the South Waste Line Outfall. Sampling at two historical locations (locations 45-01028 and
45-01039) and at two new sample locations, each upgradient and downgradient of the center of
the South Waste Line area (New #1 and New #2) is proposed for the South Waste Line Outfall.
Samples at location 45-0128 will be collected at six depths (surface soil: 0 ft to 0.5 ft bgs,

1 ft to 1.5 ft bgs; into the tuff: 1.5 ftto 2 ft, 9.5 ft to 10 ft, 19.5 ft to 20 ft, and 29.5 ft to 30 ft bgs).
Samples at the other three locations will be collected at three depths: 0 ft to 0.5 ft bgs (sail), 1 ft to
1.5 ft bgs (soil), and 1.5 ft to 2 ft bgs into tuff. Soil-sampling depth intervals may be adjusted
during sampling if the depth to the tuff is less than 1.5 ft. The samples will be analyzed for TAL
metals, VOCs, SVOCs, PCBs, pesticides, and radionuclides using gamma spectroscopy (all but
location 45-01028, for which the depth of contamination was defined for radionuclides).
Additionally, all samples will be analyzed for pH, nitrates, cyanide, and perchlorate. The samples
will be collected using a hollow-stem auger drilling rig.

+ North Waste Line and Outfall (SWMU 45-001). The vertical and horizontal extent of organic
chemicals was not delineated by the historical samples from the North Waste Line and Outfall.
The historical analytical results were sufficient to define the vertical and horizontal extent of
inorganic chemical and radionuclide contamination at the North Waste Line and Outfall.
Additional sampling is proposed at two downgradient locations (New #3 and New #4) for defining
both lateral and vertical extent of organic chemicals. Samples will be collected at three depths:

0 ft to 0.5 ft bgs (soil), 1 ft to 1.5 ft bgs (soil), and 1.5 ft to 2 ft into tuff. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. All samples
will be analyzed for VOCs, SVOCs, PCBs, and pesticides. Additionally, all samples will be
analyzed for pH, cyanide, nitrates, and perchlorate. The samples will be collected using a manual
or power hand auger.

e Parking Lot (SWMU 45-001). The vertical and horizontal extent of inorganic chemicals or organic
chemicals was not delineated by the historical samples from the parking lot. The historical
analytical results were sufficient to define the lateral extent and depth of radionuclide
contamination at the parking lot. These data needs will be addressed by sampling at two
historical locations in the northern- and southernmost extent of the parking lot (locations
45-01033 and 45-01029, respectively). Samples will be collected at three depths (0 ft to 0.5 ft bgs
[soil], 1 ftto 1.5 ft bgs [soil], and 1.5 ft to 2 ft into tuff). Soil-sampling depth intervals may be
adjusted during sampling if the depth to the tuff is less than 1.5 ft. All samples will be analyzed for
TAL metals, VOCs, SVOCs, PCBs, and pesticides. Additionally, all samples will be analyzed for
pH, cyanide, nitrates, and perchlorate. The samples will be collected using a manual or power
hand auger.

« Vehicle Decontamination Facility (SWMU 45-002). The vertical and horizontal extent of inorganic
chemicals or radionuclides was not delineated by the historical samples from the vehicle
decontamination facility. Additional sampling is proposed at the historical location that is the
farthest downgradient (location 45-01072) to define both the lateral and vertical extent of potential
contamination of metals and radionuclides within this SWMU. Samples will be collected at three
depths: 0 ft to 0.5 ft bgs (soil), 1 ft to 1.5 ft bgs (soil), and 1.5 ft to 2 ft into tuff. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. All samples
will be analyzed for TAL metals and radionuclides using gamma spectroscopy. Additionally, all
samples will be analyzed for PCBs, pH, cyanide, nitrates, and perchlorate. The samples will be
collected using a manual or power hand auger.

e Untreated Waste Line (SWMU 45-003). The vertical and horizontal extent of inorganic chemicals,
radionuclides, or organic chemicals (specifically PAHs) was not delineated by the historical
samples from the untreated waste line. The historical analytical results indicate that potential
contamination may extend below 4.4 ft bgs. These data needs will be addressed by sampling
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from a single borehole (New #5) at the following depths: O ft to 0.5 ft bgs [soil], 1 ft to 1.5 ft bgs
[soil], and 1.5 ft to 2 ft into tuff, 4.5 ft to 5 ft into tuff, and 9.5 ft to 10 ft into tuff. Soil-sampling depth
intervals may be adjusted during sampling if the depth to the tuff is less than 1.5 ft. All samples
will be analyzed for TAL metals, PAHs, and radionuclides using gamma spectroscopy.
Additionally, all samples will be analyzed for PCBs, pH, cyanide, nitrates, and perchlorate. The
samples will be collected using a manual power hand auger in conjunction with a hollow-stem
auger drilling rig for samples greater than 6 ft bgs.

. Sanitary Sewer Emergency Bypass (SWMU 45-004). The vertical and horizontal extent of
inorganic chemicals, radionuclides, or organic chemicals was not delineated by the historical
samples from the sanitary sewer emergency bypass. Sampling at historical location 45-01068 at
three depths (0 ft to 0.5 ft bgs [soil], 1 ft to 1.5 ft bgs [soil], and 1.5 ft to 2 ft into tuff) is proposed to
address this data need. Soil-sampling depth intervals may be adjusted during sampling if the
depth to the tuff is less than 1.5 ft. All samples will be analyzed for TAL metals, VOCs, SVOCs,
pesticides, PCBs, and radionuclides using gamma spectroscopy. Additionally, all samples will be
analyzed for pH, cyanide, nitrates, and perchlorate. The samples will be collected using a manual
or power hand auger.

416 Sampling and Analysis of Consolidated Unit 73-001(a)-99, Former Landfill

No additional investigation activities are proposed in this work plan for this consolidated unit. All future
investigations at the site will be conducted directly by DOE and reported separately.

4.17 Sampling and Analysis of Consolidated Unit 73-001(b)-99, Former Landfill

No additional investigation activities are proposed in this work plan for this consolidated unit. All future
investigations at the site will be conducted directly by DOE and reported separately.

4.18 Sampling and Analysis of Consolidated Unit 73-002-99, Miscellaneous Airport Structures

No additional investigation activities are proposed in this work plan for this consolidated unit. All future
investigations at the site will be conducted directly by DOE and reported separately.

419 Sampling and Analysis of SWMU 73-004(c), Septic Tank

No additional investigation activities are proposed in this work plan for this SWMU. All future
investigations at the site will be conducted directly by DOE and reported separately.

5.0 INVESTIGATION METHODS

The current versions of the ENV-ECR-SOPs, QPs, and the ENV-ERS Quality Management Plan, which
are available at http://erproject.lanl.gov/documents/ procedures.html, are applicable to the proposed work
activities described in this work plan and are summarized in Table 5.0-1. Additional procedures may be
added as necessary to describe and document quality-affecting activities.

51 Site Surveys
511 Site Reconnaissance

Reconnaissance will be performed at each site with the property owners and will consist of evaluations of
available engineering drawings and site maps and a preliminary site walkover, during which the surface
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conditions and access restrictions will be evaluated, including restrictions specified in the access
agreements. The site walkover will also be used to identify visible portions of structures (e.g., outfall
pipes, manholes, etc.) to maximize the effectiveness of the subsequent radiological and geophysical
surveys.

5.1.2 Radiological Survey

Surface radiological surveys will be conducted at each site in conjunction with the investigation activities
to confirm worker safety according to the health and safety requirements.

5.1.3 Geophysical Survey

Geophysical surveys will be performed at selected sites to verify the location of structures planned for
removal (see Section 4). The surveys will verify locations determined from engineering drawings, site
reconnaissance and geodetic surveys and will refine assessments of the structures to be removed.
Electromagnetic geophysical methods will be used to detect the septic tank structures. Historically,
electromagnetic surveys have successfully detected the steel reinforcing bar inside the concrete
structures. No historical geophysical surveys have been performed at AOC 00-030(eN). Previous
geophysical surveys at AOC 00-030(f) did not locate the drainline (LANL 1996, 56432). Magnetic line
tracing of both drainlines will also be performed to confirm the configuration of the drainline and the
location of the outfall. Line tracing will be performed after trenching has been done at the septic tank
locations and after the drainlines are exposed.

5.2 Exploratory Trenching

If the geophysical surveys do not locate structures planned for removal, exploratory trenching will be
conducted to identify the location, if permitted by the access agreement. Trenching will be conducted with
a backhoe and will progress from the surface to approximately 5 ft below grade. The trenches will be
visually logged for evidence of nonnative materials, disturbed bedding horizons, and areas of visible
staining, or elevated radiological or organic vapor field screening results (see Section 5.5.1). Trenching
will continue in the historically identified area until the structure is located, and the boundary of the
structure has been determined, or until the absence of a structure at that location has been verified. Once
the septic tanks are located, the inlet and outlet drainlines will be exposed.

5.3 Structure Excavation and Removal

The septic tanks will be carefully unearthed and inspected, to the extent possible, for structural flaws or
evidence of releases (e.g., stained soil, cracks in the tank, and elevated field-screening results from the
floor and sidewalls of the excavation, etc.). Areas with structural flaws will be noted for confirmation
sampling once the structure is removed. The inlet lines and drainlines from the septic tanks will be
removed contingent on property-owner approval and access-agreement conditions. In cases where the
lines may not be removed, steel sections of the line will be pressure-grouted with concrete (depending on
successful penetration of the lines in the geophysical line tracing) and abandoned in place. Section of
lines consisting of VCP will be left in place without grouting. If COPCs are detected along the lines during
the investigation activities associated with these sites, the data will be evaluated to determine whether
additional corrective action is required.

During removal, all excavated material will be field-screened for radiological and organic vapor
contamination (see Section 5.5.1). These results will be used to segregate the material into potential
waste streams. Final waste disposition will be dependent on thorough release surveys, waste
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characterizarion sampling, and waste-acceptance crtieria for the disposal facility. The plan for managing
the IDW is described in Appendix F of this work plan.

5.4  Drilling Methods for Boreholes

All boreholes greater than 6 ft deep will be drilled using the hollow-stem auger method because it allows
for collecting undisturbed samples of core and subsurface vapors within the Tshirege Member of the
Bandelier Tuff. In some cases, hand-held power-augering and/or manual hand-augering tools will be used
to collect shallow subsurface soil samples (less than 6 ft). Boreholes greater than 25 ft deep will be
logged with caliper, camera, and neutron and natural gamma tools, according to the current version of
ENV-ECR-SOP-04.04, “Contract Geophysical Logging” (see Table 5.01).

Boreholes greater than 6 ft deep will be drilled using a hollow-stem drilling rig with 10-in.-diameter auger
flights with a split-core barrel sampler to total depth (TD). A hollow-stem auger consists of a hollow steel
shaft with a continuous spiraled steel flight welded onto the exterior site of the stem. The stem is
connected to an auger bit, and it transports cuttings to the surface when it is rotated. The hollow stem of
the auger allows drill rods, split-spoon core barrels, Shelby tubes, and other samplers to be inserted
through the center of the auger to allow the samples to be retrieved during drilling. The hollow stem also
acts to encase the borehole temporarily so that the casing (riser) may be inserted through the center of
the augers once the desired depth is reached, thus minimizing the risk of possible borehole collapse. A
bottom plug or pilot bit may be fastened to the bottom of the augers to keep out most of the soil and/or
water that may clog the bottom of the augers during drilling. Drilling without a center plug is acceptable,
provided that the soil plug formed in the bottom of the auger is removed before sampling or installing well
casings. The soil plug may be removed by washing out the plug using a side-discharge rotary bit or by
augering out the plug with a solid-stem auger bit sized to fit inside the hollow-stem auger.

In cases where waste units (i.e., septic tanks) are still in place and cannot be removed, angled boreholes
will be used to sample beneath the structures. For each angled borehole, a vertical companion borehole
will be drilled to determine the vertical extent of contamination.

Samples will be collected at the target depths specified in Tables 4.1-1 through 4.1-15. Additional depths
may be sampled depending upon field-screening results. In addition, the samples will be visually
inspected and geologically logged. All drilling activities will be performed in accordance with appropriate
ENV-ERS Program procedures to ensure that health and safety requirements are reviewed and
addressed during field operations.

The exact location of each borehole will be determined using global positioning system (GPS) field
surveys of the waste unit locations, utility locations identified as part of the excavation permitting process,
and other access-restrictive surface conditions following the current version of ENV-ECR-SOP-03.11,
“Coordinating and Evaluating Geodetic Surveys” (see Table 5.01). A line location survey will also be
conducted to further define potentially dangerous utility lines in the work area. Each location will be
thoroughly examined to identify potential hazards for subsurface drilling. All boreholes will be field-
verified, surveyed in advance relative to disposal features, and recorded in field notebooks.

Because all SWMUs/AOCs included in this work plan are located on private property or on Los Alamos
County property, the property owners must agree upon all borehole locations in an access agreement.

5.5  Collection of Tuff Samples

All boreholes will be cored continuously to the TD. The cores will be geologically logged to TD following
the current version of ENV-ECR-SOP-12.01, “Field Logging, Handling, and Documentation of Borehole
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Materials.” Subsurface tuff samples will be collected from core retained in a split-spoon core barrel and
placed into sealed sleeves or core-protect bags to preserve core moisture in accordance with the current
version of ENV-ECR-SOP-06.26, “Core-Barrel Sampling for Subsurface Earth Materials.”

The primary field-screening methods to be used include (1) visual examination, (2) radiological screening,
and (3) vapor screening for VOCs. X-ray fluorescence (XRF) field screening will not be performed
because of the low metals concentrations at most sites. Radiological screening will target gross alpha,
beta, and gamma radiation. Field screening for alpha, beta, and gamma radiation will be conducted within 6
in. from the core material. Vapor screening of subsurface core for VOCs will be conducted using a
photoionization detector (PID) equipped with an 11.7 electron volt lamp. The maximum value and the
ambient air temperature will be recorded on the field borehole or test-pit log for each sample. The PID will
be calibrated each day to the manufacturer’s standard for instrument operation, and all daily calibration
results will be documented in the field logbooks. Field-screening for VOCs will be accomplished using
headspace analysis on 5-ft intervals in each borehole in accordance with the current version of
SOP-06.33, "Headspace Vapor Screening with a Photoionization Detector.” All instrument background
checks, background ranges, and calibration procedures will be documented daily in the field logbooks in
accordance with QP-5.7, “Notebook Documentation for Environmental Restoration Technical Activities.”

Tables 4.1-1 through 4.1.15 provide the target depths for each borehole. Based on historical RF| data, most
sites have low (or no) detectable concentrations of VOCs. However, if VOC screening is positive, the
boreholes will be advanced a minimum of 10 ft beyond the last positive detection. If a positive field-
screening result is detected within 10 ft of the target depth, the borehole will be advanced in 5-ft intervals
until no positive field-screening result is detected over a 10-ft interval.

Based on this field screening, additional samples with the highest field-screening results and with the
deepest detected field-screening results will be submitted for laboratory analysis. Samples collected at
specified target depths (e.g., immediately below the base of each waste unit, fracture zones

[if encountered], TD, etc.) will also be submitted for laboratory analysis, regardless of screening results.
All samples submitted to the laboratory will be analyzed for the constituents listed in Tables 4.1-1 through
4.1-15.

QA/QC samples will include (1) field duplicate samples to evaluate the reproducibility of the sampling
technique and (2) rinsate blanks to evaluate decontamination procedures. These samples will be
collected in accordance with the current version of ENV-ECR-SOP-01.05, "Field Quality Control
Samples,” and will comply with a field-duplicate collection frequency of 10% of the total samples

collected.

Field documentation of samples collected from fractures will be completed in accordance with the current
version of ENV-ECR-SOP-12.01 and will include a detailed physical description of the fracture-fill material
and rock-matrix sampled. The volumes of fracture-fill and rock-matrix material included in the sample will
be estimated from field measurements. An additional sample will be collected from the rock-matrix
adjacent to the fracture sample material, thus allowing for comparison.

Field documentation will also include detailed borehole logs for each borehole drilled. The borehole logs
will document the matrix material in detail and will include the results of all field-screening. Fracture and
matrix samples will be assigned unique identifiers. Field documentation will be completed in accordance
with the current version of ENV-ECR-QP-5.7.
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5.5.1 Field-Screening

Section IX.B.2.d of the Consent Order (NMED 2005, 88027) specifies that all core samples be screened
by (1) visual examination, (2) headspace vapor screening for VOCs, and (3) metals screening using XRF.
Additional screening for release-specific characteristics, such as HE, will be conducted where
appropriate.

The Laboratory's proposed field-screening approach will be to (1) visually examine all samples for
evidence of contamination, (2) continuously screen for organic vapors, and (3) continuously screen for
radiological contamination. This approach differs from that specified in the Consent Order because the
field-screening methods for metals are not used to identify the samples for laboratory analysis.

To provide a detailed justification for the Laboratory's proposed approach, the limitations of field-
screening methods for various classes of analytes are discussed below.

VOCs

VOCs will be continuously screened in all boreholes. Screening will be accomplished through headspace
analysis and using a PID capable of measuring quantities as low as 1 part per million. VOC screening will
be used to guide drilling beyond the target depth. Boreholes will be advanced a minimum of 10 ft beyond
the last field-screening detection.

Metals

Because the concentrations of metals detected in the historical samples at most sites are low (near or
below background), the XRF instrument is not a useful guide to planned sample-collection activities
because of the high XRF detection limits for target metals. Therefore, the XRF instrument will not be used
to field screen surface and subsurface soil/rock samples.

Radioactivity

Radiation screening of all samples will be used for health and safety purposes and for identifying samples
for laboratory analysis. All samples will be continuously field-screened for gross alpha and for gross
beta/gamma radiation. There is no real-time field-screening method for tritium.

5.5.2  Field Analytical Screening

No field analytical screening is proposed for the Pueblo Canyon aggregate area investigation. Because of
the limited number of samples and the analytical suites proposed for each site, all selected samples will
be sent for analyses at off-site analytical laboratories.

5.6 Collection of Soil and Sediment Samples

Although surface samples may be collected during drilling activities (collected from the 0- to 0.5-ft interval
of the core barrel), the most common method for collecting surface, near-surface soil, and sediment
samples is the spade-and-scoop method, as described in the current version of ENV-ECR-SOP-06.09,
“Spade and Scoop Method for the Collection of Soil Samples” (see Table 5.01). All soil and sediment
samples will be collected from two sample depths, 0 ftto 0.5 ft and 1.0 ft to 1.5 ft. Stainless-steel shovels,
spades, scoops, and bowls will be used for ease of decontamination. Disposable tools made of
polystyrene or Teflon will also be used, if necessary.
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In some cases, hand-held power augering and/or manual hand-augering tools will be used to collect
shallow subsurface soil samples (less than 6 ft), if geologic material conditions permit. The hand-held
power auger is a conventional gas-powered, 1 HP chainsaw engine, with a friction clutch, Kelly-type
rotary drive to rotate a 12-in.-long by 2-in.-diameter core barrel equipped with diamond cutting teeth. The
power auger is equipped with three 2-ft extension rods to enable drilling to about 6 ft bgs. A core
extraction tool and 6-ft wand can be used to recover the core samples in competent rock.

The spade and scoop tools, and the manual hand auger are described in the current version of
ENV-ECR-SOP-06.10, “Hand Auger and Thin-Wall Tube Sampler” (see Table 5.0-1). If the surface
location is at bedrock, an axe or hammer and chisel will be used to collect samples.

Soil and sediment samples will be field-screened for health and safety purposes for gross alpha and
gross beta/gamma before collection, then placed in zippered bags and/or sample jars as grabs derived
from augers, scoops, or chiseling devices, in accordance with the sampling guidance document and
appropriate ENV-ECR-SOPs (the SOP-01.01 through SOP-01.08 series, Table 5.0-1).

Because all SWMUs/AOCs included in this work plan are located on private property or on Los Alamos
County property, the Laboratory will seek agreement from the property owners for property access and
field activities.

5.7 Collection of Geotechnical Data

All boreholes will be cored continuously to TD and will be geologically logged in accordance with
American Society for Testing and Materials (ASTM) D2487, “Standard Classification of Soils for
Engineering Purposes (Unified Soil Classification System),” and ASTM D2488, “Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure),” which include the lithology, apparent
moisture, structural features, and core recovery compared to interval drilled, and according to the current
version of ENV-ECR-SOP-12.01. No additional geotechnical testing is proposed in this work plan.

5.8  Collection of Pore-Gas Samples for VOC Analyses

Based on historical RF| data for the Pueblo Canyon aggregate area, the installation of vapor-monitoring
wells is not proposed in this work plan.

However, if field-screening data indicate the presence of a subsurface vapor phase at any site,
subsurface vapor samples will be collected from all boreholes in accordance with the current version of
ENV-ECR-SOP-06.31, "Sampling of Sub-Atmospheric Air" (see Table 5.01) after allowing for equilibration
of pore gases at the completion of drilling activities. In each borehole, one sample will be collected at the
depth the vapor phase is first encountered; the second sample will be collected at TD. Pore-gas samples
will be collected using a straddle packer to isolate discrete depths within the borehole. Each interval will
be purged before sampling until the measurements of carbon dioxide and oxygen are stable and are
representative of subsurface conditions. In brief, a purge pump is used to withdraw borehole and
formation vapors through the borehole or constructed sampling port. Concentrations of purge indicator
gases (carbon dioxide and oxygen) are monitored continuously during this presampling cycle. Once the
indicator gas concentrations are stable, proper purge is achieved and formation vapor sampling can
proceed. Subsurface pore-gas samples will be collected in SUMMA canisters and submitted for VOC
analysis using EPA Method TO-15.

QA/QC samples for VOCs in pore gas will consist of an equipment blank and field duplicate. After
sampling and purge decontamination, the equipment blank will be collected by pulling zero gas (99.9%
ultrahigh purity nitrogen) through the packer sampling apparatus. This sample will be used to evaluate
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decontamination procedures. The field duplicate sample will be used to evaluate the reproducibility of the
sampling technique. QA/QC samples will be collected according to the current version of
ENV-ECR-SOP-01.05, “Field Quality Control Samples” (see Table 5.01).

5.9 Collection of Perched Water Samples

The maximum total depth of boreholes proposed in this work plan is 60 ft. It is not anticipated that any
zones of elevated moisture content, localized saturation, and groundwater will be encountered.

However, if saturation is encountered as a borehole advances, drilling will be stopped to determine
whether sufficient water volume is available for analyzing the water quality. Generally, the total water
volume required is approximately 0.5 to 1.0 L. If this minimum volume of groundwater cannot be
collected, the borehole will be advanced to the targeted depth or until saturation is encountered again and
the process is repeated or until the required TD is achieved. A porous cup lysimeter or absorbent
membrane will be installed at the depth of saturation to monitor the zone if the borehole is completed for
pore-gas monitoring. Insufficient water sample volumes from discrete depths will not be composited to
make up the required volume for screening analysis.

If a sufficient volume exists, a groundwater sample will be collected and analyzed for metals, anions,
perchlorate, alkalinity, total organic carbon, total inorganic carbon, and total dissolved solids, on a rapid-

turnaround basis at a Laboratory-certified geochemistry laboratory. Typically, results of groundwater
screening samples are available within 48 hours. During this time, the borehole may be advanced to the

targeted depth, and the perched zone (and any subsequent perched zones encountered during drilling)
will be isolated to prevent downhole migration.

Geophysical logging of the borehole will determine the thickness of the zone of saturation and the
characteristics of the perching horizon. A monitoring well will be designed and submitted to NMED for
approval. Following approval of the design, the well will be installed and a groundwater monitoring plan
will be included in the Pueblo Canyon aggregate area investigation report.

510 Borehole Abandonment

All boreholes will be abandoned by filling the borehole with a bentonite/concrete mixture. The

boreholes will be pressure grouted from the bottom of the borehole to the surface in accordance with the
Section X.D of the Consent Order (NMED 2005, 88027). All cuttings will be managed as IDW as
described in Appendix F of this work plan. All borehole abandonment information will be provided in the
Pueblo Canyon aggregate area investigation report.

5.11 Equipment Decontamination

Following drilling and sampling activities, project personnel will decontaminate all equipment involved in
drilling and sampling activities. Residual material adhering to equipment will be removed using dry
decontamination methods such as the use of wire brushes and scrapers (ENV-ECR-SOP-01.08, “Field
Decontamination of Drilling and Sampling Equipment”). If equipment cannot be decontaminated using dry
decontamination methods, wet decontamination methods will be used. Pressure-washing of equipment
will be performed on a temporary decontamination pad with a high-density polyethylene liner. Cleaning
solutions and wash water will be collected and contained for proper disposal. Decontamination solutions
will be sampled and analyzed to determine the final disposition of the wastewater and the effectiveness of
the decontamination procedures. All parts of the drilling equipment, including the undercarriage, wheels,
tracks, chassis, and cab, will be thoroughly cleaned.
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6.0 ONGOING MONITORING AND SAMPLING PROGRAM

Currently, there is no ongoing groundwater monitoring at any of the SWMUs and AOCs in the Pueblo
Canyon aggregate area. Existing wells in Pueblo Canyon will be sampled quarterly as part of the interim
site-wide monitoring program. If groundwater is encountered and monitoring wells are installed, a formal
groundwater monitoring program will be developed and submitted to NMED for approval. No vapor-
monitoring wells are proposed in this work plan. The results of the investigations will determine if a vapor
monitoring at any SWMU/AOC is warranted; if so, a vapor-monitoring plan will be developed and
submitted to NMED for approval.

7.0 SCHEDULE

The date for submitting the Pueblo Canyon aggregate area investigation work plan to NMED is

May 31, 2005. The notice schedule for NMED comment or approval of the work plan is

September 28, 2005. Administrative activities, including private property access, will begin after the work
plan has been submitted. Field activity preparation will begin after receipt of NMED approval of the work
plan. Implementation of the fieldwork, following the acquisition of private property access, is anticipated to
require approximately 160 days through demobilization from all sites. Sample submittals to the Sample
Management Office should be completed by that time. Receipt of investigation results from analytical
laboratories is anticipated 45 days after final site demobilization. The Pueblo Canyon aggregate area
investigation report will be submitted 30 months after approval of the work plan by NMED.
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Figure 1.1-2  Locations of Pueblo Canyon aggregate area SWMUs and AOCs
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Figure 1.1-3  Location of SWMU 00-018(a), Pueblo Canyon Wastewater Treatment Plant
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