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EXECUTIVE SUMMARY

This remedy completion report presents the results of the accelerated corrective action (ACA) activities at
Solid Waste Management Units (SWMUSs) 32-002(a) and 32-002(b) and Areas of Concern (AOCs) 32-003
and 32-004 at former Technical Area 32 (TA-32) in the Upper Los Alamos Canyon Aggregate Area at

Los Alamos National Laboratory (the Laboratory). The ACA activities were conducted in 2010 in
accordance with the ACA work plan approved by the New Mexico Environment Department in

January 2010.

The objectives of the ACA were to (1) conduct limited soil removal to reduce potential risk at specific
locations where residential soil screening levels were exceeded and (2) collect samples to finalize the
determination of the extent of contamination.

The analytical data presented in this report indicate the nature and extent of contamination are defined at
SWMU 32-002(b) and AOCs 32-003 and 32-004. All three sites have been determined to pose no
potential unacceptable risk or dose to human health or the environment from Laboratory releases under
the residential scenario. No further investigation or remediation activities are warranted at these sites.

Sampling results show that the vertical extent of inorganic chemicals has not been defined for

SWMU 32-002(a). Therefore, human health and ecological risk assessments were not performed.
Additional sampling to determine the extent of contamination at SWMU 32-002(a) will be implemented as
part of the Phase Il investigation of the Upper Los Alamos Canyon Aggregate Area. Additional sampling
has been proposed in the Phase Il investigation work plan for Upper Los Alamos Canyon Aggregate Area
to address the vertical extent of inorganic chemicals at SWMU 32-002(a).
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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 Los Alamos National Security, LLC. The
Laboratory is located in north-central New Mexico, approximately 60 mi northeast of Albuquerque and

20 mi northwest of Santa Fe. The Laboratory site covers 40 mi? of the Pajarito Plateau, which consists of
a series of fingerlike mesas separated by deep canyons that contain perennial and intermittent streams
running from west to east. Mesa tops range in elevation from approximately 6200 to 7800 ft.

The Laboratory is participating in a national effort by DOE to clean up sites and facilities formerly involved
in weapons research and development. The Laboratory’s goal is to ensure that past operations do not
threaten human or environmental health and safety in and around Los Alamos County. To achieve this
goal, the Laboratory is currently investigating sites potentially contaminated by past operations; the sites
under investigation are designated as solid waste management units (SWMUSs), areas of concern
(AOCs), or consolidated units.

This remedy completion report describes the accelerated corrective action (ACA) activities conducted in
2010 to complete the investigation of two SWMUs and two AOCs associated with former Technical Area
32 (TA-32). The activities described in this report were conducted according to the approved ACA work
plan (LANL 2009, 108332; NMED 2010, 108455). SWMUs 32-002(a) and 32-002(b) and AOCs 32-003
and 32-004 are part of the Upper Los Alamos Canyon Aggregate Area. Figure 1.0-1 shows the location of
Upper Los Alamos Canyon Aggregate Area and former TA-32 with respect to the Laboratory.

The SWMUs and AOCs addressed in this remedy completion report are potentially contaminated with
both hazardous and radioactive components. The New Mexico Environment Department (NMED),
pursuant to the New Mexico Hazardous Waste Act, regulates cleanup of hazardous wastes and
hazardous constituents. DOE regulates cleanup of radioactive contamination, pursuant to DOE Order
5400.5, Radiation Protection of the Public and the Environment, and DOE Order 435.1, Radioactive
Waste Management. Information on radioactive materials and radionuclides, including the results of
sampling and analysis of radioactive constituents, is voluntarily provided to NMED in accordance with
DOE policy.

1.1 Location of ACA Activities

Former TA-32 is located within the Upper Los Alamos Canyon Aggregate Area (Figure 1.0-1). It was a
small medical research facility consisting of three laboratories, an office building, a warehouse, a valve
house, and a transformer station. It is located within the townsite of Los Alamos, approximately 400 ft
east of Knecht Street and 400 ft south of Trinity Drive. Various Los Alamos County buildings and
operations now occupy the area, and DOE owns the land south of the mesa top.

1.2 Purpose of ACA Activities

The ACA activities were conducted because Los Alamos County plans to develop the area for
commercial and residential use in the near future. The objectives of the ACA were to (1) conduct limited
soil removal to reduce potential risk at specific locations where residential soil screening levels (SSLs)
were exceeded and (2) collect samples to finalize the determination of the extent of contamination.
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1.3 Document Organization

Section 2 of this report presents the site description and operational history for each site. Section 3
presents the regulatory criteria and target cleanup levels for the sites. The ACA activities conducted for
each site in 2010 are presented in section 4, along with analytical results, risk-screening results,
deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455), and final site
conditions. Sections 5 and 6 present conclusions and recommendations, respectively, based on the
results of this ACA and previous investigations. The references cited in this report and the map data
sources are listed in section 7.

Appendix A contains a list of acronyms and abbreviations used in this report, a metric conversion table,
and a data qualifier definition table. Appendix B summarizes the field methods used during the ACA.
Appendix C provides the analytical results of the samples collected during current and previous
investigations. Appendix D presents the analytical program implemented for chemical analysis and data
quality control. Appendix E presents the box plots and the results of statistical texts. Appendix F presents
risk assessments. Appendix G describes the storage and disposal of investigation-derived waste (IDW)
and provides available waste documentation.

1.4 Data Review

Data discussed in this report are the analytical results from samples collected during previous and current
investigations. Samples were shipped through the Sample Management Office (SMO) to off-site contract
laboratories for analyses and are accompanied by full chain-of-custody and quality documentation. The
resulting data are decision-level data and are used to determine nature and extent of contamination,
calculate exposure point concentrations, and conduct risk-screening assessments. Data collected during
this ACA were combined with data collected previously if the previous data met current data quality
requirements. Complete data sets for all sites investigated are provided on the DVD included in
Appendix C of this report. Analytical data packages, sample collection logs, and chain-of-custody forms
are also provided in Appendix C. Analytical methods used and data-quality assessments, including
assignment of data qualifiers, are presented in Appendix D. The data qualifiers used are defined in
Appendix A.

1.4.1 Identification of Chemicals of Potential Concern

Inorganic chemicals of potential concern (COPCs) are identified by comparing site data with background
values (BVs) (LANL 1998, 059730) or are based on detection status if no BVs are available. Organic
chemicals are identified as COPCs based on detection status. Radionuclides are identified as COPCs
based on comparisons to BVs or fallout values (FVs) or are based on detection status if no BVs or FVs
are available.

Sample media encountered in this ACA include soil (all soil horizons, designated by the media code
ALLH or SOIL); fill material (media code FILL); alluvial sediment (media code SED), and Bandelier Tuff
(media codes QBT2, QBT3, and QBT4). Because no separate BVs are available for fill material, fill
samples are evaluated by comparing them with soil BVs (LANL 1998, 059730). In this report, the
discussions of site contamination in soil include fill samples with soil samples in sample counts and
comparisons to background. Fill samples are not discussed separately from soil.

For inorganic chemicals, data are evaluated by sample media to facilitate the comparison with media-
specific background data. Background data are generally available for soil, sediment, and tuff (LANL
1998, 059730). However, some analytes (e.g., nitrate, perchlorate, and hexavalent chromium) have no
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BVs. A BV may be either a calculated value from the background data set (upper tolerance limit or the
95% upper confidence bound on the 95th quantile) or a detection limit (DL). When a BV is based on a DL,
there is no corresponding background data set for that analyte/media combination.

To identify inorganic COPCs, the first step is to compare the sample result with the BV, if available. If
sample results are above BVs and sufficient data are available (10 or more sample results), statistical
tests are used to compare the site sample data with the background data set for the appropriate media, if
available. If statistical tests cannot be performed because of insufficient data (less than 10 samples) or a
high percentage of nondetects, the sample results are compared with the BV and/or the maximum
background concentration of the chemical in the appropriate media. If sample results are above the BV
and/or maximum background concentration, the chemical is identified as a COPC. The same evaluation
is performed using sample DLs when a constituent is not detected but has DLs above the BV. If no BV is
available, detected inorganic chemicals are identified as COPCs.

Radionuclides are identified as COPCs based on comparisons to BVs for naturally occurring
radionuclides or to FVs for fallout radionuclides. Isotopic thorium and isotopic uranium are naturally
occurring radionuclides. Americium-241, cesium-137, plutonium-238, plutonium-239/240, strontium-90,
and tritium are fallout radionuclides. FVs apply only to surface soil and sediment samples (0 to 1 ft below
ground surface [bgs]), so fallout radionuclides detected below 1 ft bgs are identified as COPCs. Fallout
radionuclides in tuff are also identified as COPCs based on detection status.

The FV for tritium in surface soil (LANL 1998, 059730) is in units of picocuries per milliliter. When this FV
is used, sample percent moisture must be used to convert sample tritium data from picocuries per gram,
as provided by analytical laboratories, to the corresponding values in units of picocuries per milliliter.
Because sample percent moisture historically has been determined using a variety of methods that were
often undocumented, the Laboratory has adopted the conservative approach of identifying tritium in soil
as a COPC based on detection status.

1.4.2 Overview of Statistical Methods

A variety of statistical methods may be applied to each of the data sets but generally include distributional
comparisons and box plots comparing site data with background data. In cases where no background
data are available, fewer than 10 samples were analyzed for a specific constituent, or more than 80% of
the site samples and background samples are nondetects, statistical tests are not valid. In such cases,
COPC identification is based on detection status, direct comparison to the BV or FV (if one is available),
and subsequent comparison to the maximum background concentration if it is greater than the BV or FV.
If no BV or FV is available, the constituent is identified as a COPC if it was detected in any samples at the
site.

Comparisons between site (SWMU, AOC, or consolidated unit) data sets and the Laboratory background
data sets are performed using statistical methods. All comparisons begin with a simple comparison of
site-specific data to media-specific BVs or FVs (LANL 1998, 059730). BV/FV comparisons are followed,
when appropriate, by statistical tests that evaluate potential differences between the distributions. These
tests are used for testing hypotheses about data from two potentially different distributions (e.g., a test of
the hypothesis that site concentrations are different from background levels).

Nonparametric tests that are most commonly performed include the two-sample Wilcoxon Rank Sum test
(the Wilcoxon test), the Gehan test (modification of the Wilcoxon test), and the quantile test (Gehan 1965,
055611; Gilbert and Simpson 1990, 055612). The Gehan test is best suited for assessing complete shifts
in distributions, and accounts for nondetected concentrations at multiple DLs in a statistically robust
manner. If the data have no nondetected concentrations, the Gehan test is equivalent to the Wilcoxon
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test. The quantile test is better suited for assessing shifts of a subset of the data. Most types of
differences between distributions can be identified. Occasionally, if the differences between two
distributions appear to occur far into the tails, the slippage test might be performed. This test evaluates
the potential for some of the site data to be greater than the maximum concentration in the background
data set if, in fact, the site data and background data came from the same distribution.

Observed significance levels (p-values) are obtained from the Gehan, quantile, or slippage tests. If a
p-value is less than a specified probability (e.g., 0.05, a nominal significance level), then there is some
reason to suspect that a difference exists between the distributions. If the p-value is greater than 0.05, no
difference is indicated. The standard set of tests is run whenever the detection rate for both the site data
set and the Laboratory background data set is greater than 50%; if there are fewer than 50% detections in
either set, then the Gehan test is not applicable. If all sample data are nondetects, statistical tests are not
performed.

Paired tests are used to test whether site data are different from background. Specifically, the Gehan test
(or the Wilcoxon Rank Sum test if all sample results are detects) is the preferred initial test. If the result of
the Gehan test indicates that the site data are not different from background (i.e., p >0.05), the quantile
test is performed. Site data must pass (i.e., p >0.05) both tests to eliminate an inorganic chemical as a
COPC. If the p-value from either the Gehan (or Wilcoxon) or the quantile test is less than 0.05, the
constituent is identified as a COPC for the specific medium tested. If the Gehan test is not applicable
because either the site or background data set includes more than 50% nondetects, the quantile test is
performed first. If the p-value from the quantile test is >0.05, the slippage test is performed next. Again,
the p-value from both tests must be >0.05 to eliminate an inorganic chemical as a COPC. If the p-value
from the first test is <0.05, indicating the site data are different from background, the second test does not
need to be performed, and the inorganic chemical is identified as a COPC. Results of statistical tests are
presented in Appendix E.

Box plots provide a visual representation of the data and may identify the presence of outliers or other
anomalous data that might affect statistical results and interpretations. The plots allow a visual
comparison between site and background concentration distributions. The plots are generally used in
conjunction with the statistical tests (distributional comparisons) described above. A box plot consists of a
box, a line across the box, whiskers (lines extended beyond the box and terminated with a short
perpendicular line), and points outside the whiskers. The box area of the plot is the region between the
25th percentile and the 75th percentile of the data, which is the interquartile range or middle half of the
data. The horizontal line within the box represents the median (50th percentile) of the data. The whiskers
give an interval of 1.5 times the interquartile range, outside of which data may be evaluated for their
potential to be outliers. The concentrations of individual samples are plotted as points overlaying the box
plot. When a data set contains both detected and nondetected concentrations reported as DLs, the
detected concentrations are plotted as Xs, and the nondetected concentrations are plotted as Os. The
medium-specific BV is also illustrated by a dashed line in each box plot. All box plots are presented in
Appendix E.

20 BACKGROUND

Former TA-32 was occupied by the medical research facility from 1944 to 1953 when operations were
moved to TA-43 as the research group expanded. All the Laboratory structures at former TA-32 were
removed after 1954. Currently, the mesa-top portion of former TA-32 is owned by Los Alamos County and
is almost entirely covered by asphalt. The area was used to store equipment and materials for road work
and maintenance, including asphalt, road salt, and other materials. Street sweepers and other vehicles
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were also emptied and cleaned at this location. However, the County recently removed all structures from
the site in preparation for redevelopment.

Four sites are addressed in this report: two septic systems that served former buildings 32-01 and 32-02
[SWMUs 32-002(a) and 32-002(b)], a former transformer station (AOC 32-003), and the drainline and
outfall that served former building 32-03 (AOC 32-004). These four sites are shown on Plate 1.

21 SWMU 32-002(a)
2.1.1  Site Description and Operational History

SWMU 32-002(a) is a former septic system that served former building 32-01 (Plate 1). The septic system
was installed in 1944 south of building 32-01 on the edge of Los Alamos Canyon. The septic system
consisted of a wood-frame tank (former structure 32-07) measuring 4 ft x 8 ft x 4 ft, an influent line from
building 32-01 and an outlet drainline that discharged to the edge of Los Alamos Canyon. Former building
32-01 operated as a research laboratory from 1944 to 1954. Research activities involved plutonium-238,
plutonium-239, americium-241, and carbon-14. Inorganic and organic chemicals also may have been
used at the facility. Because no industrial waste line served former TA-32, it is possible chemical and
radioactive wastes were disposed of in sinks and drains connected to the SWMU 32-002(a) septic
system. Former TA-32 was decommissioned in 1954. The septic tank was removed before 1996 (LANL
1996, 059178), but no historical records are available documenting the removal date or disposition of the
tank. The drainlines were removed during a 1996 VCA (LANL 1996, 059178).

2.1.2  Summary of Previous Investigations

During the 1993 Phase | Resource Conservation and Recovery Act facility investigation (RFI) conducted
at TA-32, it was discovered that the previously identified location of SWMU 32-002(a) was incorrect and
no samples were collected at SWMU 32-002(a) (LANL 1995, 048944). A Phase Il investigation was
recommended to determine how much of the influent drainline remained and whether any releases had
occurred in the soil surrounding the drainline.

During the Phase Il RFI and voluntary corrective action (VCA) conducted at SWMU 32-002(a) in 1996,
inlet drainlines associated with the former SWMU 32-002(a) septic system were removed (LANL 1996,
059178). Confirmation samples were collected from nine locations beneath the former drainlines. The
drainline samples were analyzed for target analyte list (TAL) metals, semivolatile organic compounds
(SVOCs), volatile organic compounds (VOCs), gamma-emitting radionuclides, isotopic plutonium, isotopic
uranium, and tritium. In addition, samples were collected from nine locations and analyzed for TAL
metals, SVOCs, isotopic plutonium, isotopic uranium, americium-241, and tritium to characterize the
outfall area shared by SWMUs 32-002(a) and 32-002(b). Based on the results of the sampling, a small
amount of soil (approximately 1 ft*) was removed to reduce levels of Aroclor-1260 at the outfall.

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 18 samples were collected
from nine locations at depths ranging from 0 to 9.5 ft bgs (LANL 2010, 108528). All 18 samples were
analyzed for TAL metals, perchlorate, nitrate, total cyanide, dioxins/furans, polychlorinated biphenyls
(PCBs), SVOCs, VOCs, americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic
uranium, strontium-90, and tritium.

Decision-level data from the Phase Il RFI/VCA and 2008 investigation indicated the lateral and vertical
extent of the inorganic, organic, and radionuclide COPCs were defined at SWMU 32-002(a), except for
the vertical extent of barium, chromium, and nickel. In addition, concentrations of arsenic (maximum 13
mg/kg), mercury (maximum 43 mg/kg), and lead (maximum 530 mg/kg) above the residential SSLs were



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

reported in one 1996 sample. Sampling results were presented in the investigation report, which
recommended limited soil removal (LANL 2010, 108528).

2.2  SWMU 32-002(b)
2.2.1  Site Description and Operational History

SWMU 32-002(b) is a former septic system that served former buildings 32-01 and 32-02 (Plate 1). The
septic system was installed directly northwest and slightly upgradient of the SWMU 32-002(a) septic tank,
near the edge of Los Alamos Canyon. This system was installed when the SWMU 32-002(a) septic
system could no longer meet the usage requirement of the laboratory (building 32-01), and it consisted of
a reinforced concrete tank (former structure 32-08) measuring 9 ft x 5 ft x 6 ft with an outlet drainline that
discharged to an outfall at the edge of Los Alamos Canyon. The influent line from the SWMU 32-002(a)
septic system was diverted to the SWMU 32-002(b) septic system, which also received effluent from
former building 32-02, the medical research annex. The outfall of SWMU 32-002(b) was located at the
edge of Los Alamos Canyon, approximately 15 ft southwest of the SWMU 32-002(a) outfall. The septic
tank was removed in 1988, and the influent drainline was removed in 1996.

Research activities in former building 32-01 involved radionuclides. Inorganic and organic chemicals may
also have been used. Because no industrial waste line served former TA-32, it is possible chemical and
radioactive wastes may have been disposed of in sinks and drains connected to the septic system at
SWMU 32-002(b).

2.2.2  Summary of Previous Investigations

During the 1993 Phase | RFI conducted at SWMU 32-002(b), samples were collected from the former
location of the septic tank (four samples), the outfall area (six samples), and the drainlines (eight
samples) (LANL 1995, 048944). As a result of the findings of the 1993 RFI, further investigation was
recommended; however, none of the 1993 data are decision-level quality.

During the Phase Il RFI and VCA conducted at SWMU 32-002(b) in 1996, inlet drainlines associated with
the former SWMU 32-002(b) septic system were removed (LANL 1996, 059178). Confirmation samples
were collected from five locations beneath the former drainlines, and two samples were collected at the
bottom of the former septic tank excavation. The drainline samples were analyzed for TAL metals,
SVOCs, VOCs, gamma-emitting radionuclides, isotopic plutonium, isotopic uranium, and tritium; the
septic tank footprint samples were analyzed for TAL metals, gamma-emitting radionuclides, isotopic
plutonium, and isotopic uranium. In addition, samples were collected from nine locations and analyzed for
TAL metals, SVOCs, isotopic plutonium, isotopic uranium, americium-241, and tritium to characterize the
outfall area shared by SWMUs 32-002(a) and 32-002(b). Based on the results of the sampling, a small
amount of soil (approximately 1 ft*) was removed to reduce levels of Aroclor-1260 at the outfall.

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 22 samples were collected
from 11 locations at depths ranging from 0.0 to 8.5 ft bgs (LANL 2010, 108528). All 22 samples were
analyzed for TAL metals, perchlorate, nitrate, total cyanide, dioxins/furans, PCBs, SVOCs, VOCs,
americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic uranium, strontium-90, and
tritium.

Decision-level data from the Phase Il RFI/VCA and 2008 investigation indicated the lateral and vertical
extent of the inorganic, organic, and radionuclide COPCs were defined at SWMU 32-002(b), except for
the vertical extent of barium, chromium, and nickel. Sampling results are presented and discussed in the
investigation report (LANL 2010, 108528).
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2.3  AOC 32-003
2.3.1 Site Description and Operational History

AOC 32-003 is the former location of a transformer station (structure 32-10) (Plate 1), which consisted of
three transformers on a wooden platform suspended on poles approximately 20 ft off the ground.

AOC 32-003 was discovered northwest of the SWMU 32-002(b) septic tank and directly south of former
building 32-01 during the 1993 Phase | RFI at former TA-32. The pile of wood debris at this location was
initially thought to be the location of the SWMU 32-002(a) septic tank (LANL 1995, 048944).

2.3.2 Summary of Previous Investigations

The Phase | RFI analytical results from the samples collected in the immediate area of the transformer
station indicated the presence of PCBs (LANL 1995, 048944, p. 34). As a result of the 1993 RFI findings,
further investigation was recommended; however, none of the 1993 data are decision-level quality.

A Phase Il RFI and VCA were conducted at AOC 32-003 in 1996 (LANL 1996, 059178). Remedial
activities included excavation of contaminated soil at AOC 32-003. Confirmation samples were collected,
and the results indicated the PCB cleanup goal of 10 mg/kg had been met (LANL 1996, 059178, p. 51).
However, data from the 1996 RFI and VCA are screening-level data. The excavation was backfilled with
clean fill material from the Los Alamos County landfill stockpile.

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, 24 samples were collected
from 12 locations at depths ranging from 0 to 8 ft bgs. All 24 samples were analyzed for TAL metals,
PCBs, SVOCs, and VOCs.

Decision-level data from the 2008 investigation indicated the lateral and vertical extent of the inorganic
and organic COPCs were defined at AOC 32-003, except for the vertical extent of chromium and nickel,
the lateral extent of Aroclor-1260 to the east, and the lateral extent of polycyclic aromatic hydrocarbons
(PAHS) to the east, south, and west. In addition, concentrations of Aroclor-1260 (maximum 26 mg/kg)
exceeded the residential SSL at one location, warranting limited soil removal. Sampling results are
presented and discussed in the investigation report (LANL 2010, 108528).

24  AOC 32-004
2.4.1  Site Description and Operational History

AOC 32-004 consists of a former drainline and outfall that served former building 32-03 and discharged to
Los Alamos Canyon. Building 32-03 was an office building and contained a vault room where a
radioactive source was stored. The drainline at AOC 32-004 led directly to an outfall at the edge of the
mesa without passing through a septic tank. Building 32-03 was removed when TA-32 was
decommissioned in 1954 (LANL 1995, 048944).

2.4.2  Summary of Previous Investigations

During the 1993 Phase | RFI activities at former TA-32, the drainline and outfall were identified in
engineering drawings (LANL 1995, 048944). A Phase Il investigation was recommended to determine
whether the drainline had been removed previously and whether any releases had occurred in the soil
surrounding the drainline.
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During the 1996 Phase Il RFI and VCA conducted at AOC 32-004, the 37.5-ft section of the drainline
located on Los Alamos County property was removed (LANL 1996, 059178). Because the drainline was
found not to be contaminated, the portion of the drainline located on DOE property was left in place and
grouted at both ends. A confirmation sample was collected at each of two locations beneath the removed
section of drainline, one from a depth of 2.5 to 3.0 ft bgs and the other from a depth of 3.0 to 3.5 ft bgs.
Additionally, seven samples were collected from five locations at depths ranging from 0 to 1 ft bgs,
including four locations within and below the outfall area and one location upgradient of the outfall. The
samples were analyzed for TAL metals, SVOCs, americium-241, gamma-emitting radionuclides, isotopic
plutonium, isotopic uranium, and tritium; the sample collected at the upgradient location was analyzed for
TAL metals and SVOCs.

During the 2008 Upper Los Alamos Canyon Aggregate Area investigation, three samples were collected
from one location at depths ranging from 0 to 6 ft bgs. All three samples were analyzed for TAL metals,
perchlorate, nitrate, total cyanide, PCBs, SVOCs, VOCs, americium-241, gamma-emitting radionuclides,
isotopic plutonium, isotopic uranium, strontium-90, and tritium.

Decision-level data from the 1996 Phase Il RFI/VCA and the 2008 investigation indicate the lateral and
vertical extent of the inorganic, organic, and radionuclide COPCs are defined at AOC 32-004. No
potential unacceptable risks or doses to human health exist under the construction worker scenario.
However, potential unacceptable risks to human health exist under the industrial and residential
scenarios. Most of the potential unacceptable risk was from benzo(a)pyrene detected above the SSLs in
samples collected in 1996 from multiple locations; these locations are under pavement or received runoff
from the adjacent pavement. Sampling results are presented and discussed in the investigation report
(LANL 2010, 108528).

3.0 REGULATORY CRITERIA AND TARGET CLEANUP LEVELS
3.1 Current and Future Land Use

Former TA-32 is located within the Los Alamos townsite. Los Alamos County owns the mesa-top portion
of former TA-32, which is almost entirely paved with asphalt. The area was used by Los Alamos County
to store equipment and materials for road work and maintenance. Other activities at the site included
emptying and cleaning of street sweepers and staging of asphalt, road salt, and other materials.
Abundant staining can be seen on the ground. The County demolished all structures at the site in 2010
and plans to develop the area for commercial and residential use in the near future. DOE owns the land
south of the mesa top.

3.2 Screening Levels and Cleanup Standards

The industrial, construction worker, and residential SSLs from NMED guidance (NMED 2009, 108070)
were used for human health risk-screening levels for nonradionuclide COPCs. Recreational SSLs were
obtained from Laboratory guidance (LANL 2010, 108613). The SSLs are based on a target hazard
quotient (HQ) of 1.0 or a target cancer risk of 1 x 10> (NMED 2009, 108070). For COPCs for which no
NMED value is available, U.S. Environmental Protection Agency (EPA) regional screening levels
(available at http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) were used. The EPA screening
levels for carcinogens were multiplied by 10 to adjust to the NMED target cancer risk of 1 x 10™°.
Exposure parameters used to calculate the SSLs are presented in Appendix F, Table F-4.1-1. Screening
action levels (SALs) were derived using the RESRAD Model, Version 6.5 (LANL 2009, 107655) and were
used for human health risk-screening levels for radionuclide COPCs. The radionuclide SALs are based
on a 15 mrem/yr dose per DOE guidance (DOE 2000, 067489). Exposure parameters used to calculate




Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

the SALs are provided in Appendix F, Tables F-4.1-2 and F-4.1-3. The SSLs and SALs are included in
the analytical data tables for each site.

3.3 Cleanup Goals

As specified in Section VIII.B.1 of the Consent Order, screening levels will be used as soil cleanup levels
unless they are determined to be impracticable or values do not exist for the current and reasonably
foreseeable future land use. Screening assessments compare COPC concentrations for each site with
SSLs depending on the current and foreseeable future land use at each site.

The cleanup goals specified in Section VIII of the Consent Order are a target cancer risk of 1 x 10 and a
hazard index (HI) of 1.0. For radionuclides, the target dose is 15 mrem/yr based on DOE guidance (DOE
2000, 067489).

4.0 ACCELERATED CORRECTIVE ACTION ACTIVITIES

The activities described in the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) were
conducted at former TA-32 from February to July 2010. During field screening, no organic vapors were
detected above ambient air; no radiological screening results exceeded twice the daily site background
levels. Field-screening results for samples collected at the four sites in 2010 were recorded in the sample
collection logs (SCLs) and are presented in Table 4.0-1. No changes to sampling or other activities
occurred based on field-screening results.

Appendix B summarizes the field methods used during the ACA. Analytical results, data reports, SCLs,
and chain-of-custody forms are provided in Appendix C. The analytical program is summarized in
Appendix D.

4.1 SWMU 32-002(a)
4.1.1 Remediation Activities

The concentrations of arsenic, mercury, and lead exceeded the residential SSLs in a 1996 surface
sample (0 to 0.5 ft) at location 32-06373 at SWMU 32-002(a). Proposed cleanup at location 32-06373
included removing material from an area up to, but not including, the closest adjacent sampling locations.
The remediated area was approximately 4 ft long x 4 ft wide x 2 ft deep (Plate 1). The total volume of
excavated material was approximately 1.2 yd®. However, upon review of the field log book from the 1996
VCA, it was found that the only sample from location 32-06373 (sample 0132-96-0631) was collected
from within the pipe that was subsequently removed (ERM/Golder 1996, 063801, p. 90). This sample
should have been marked as “excavated” in the Environmental Programs (EP) Directorate database and
should not have been used to represent current site conditions. Therefore, the remediation and
associated confirmation sampling proposed in the ACA work plan (LANL 2009, 108332; NMED 2010,
108455) were not necessary.
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4.1.2  Sampling Activities

Fifteen samples were collected from 12 locations at SWMU 32-002(a) in 2010. The 15 samples were
analyzed for TAL metals.

o Eleven deeper samples were collected from nine existing sampling locations to define the vertical
extent of barium, chromium, and nickel at these locations.

e Four confirmation samples were collected from three locations within the excavated area of
location 32-06373. Two samples were collected from the bottom of the excavation at depths of 2
to 3 ft and 4 to 5 ft bgs. One sample each was collected from the north and east sidewalls of the
excavation at 1.5 to 2.0 ft bgs.

4.1.3 Sample Analytical Results

The samples collected in 1996, 2008, and 2010 and the analyses requested are presented in Table 4.1-1.
The samples were collected from depths ranging from 0 to 11 ft bgs. Plate 1 shows the sampling
locations. Upon review of the field log book from the 1996 VCA, it was found that five samples
(0132-96-0604, 0132-96-0606, 0132-96-0608, 0132-96-0609, and 0132-96-0610) had incorrect depths in
the VCA report (ERM/Golder 1996, 063801, pp. 86—90). The depths have been corrected in Table 4.1-1
and in appropriate data figures and tables throughout this report.

Inorganic Chemicals

Table 4.1-2 presents the results of inorganic chemicals above BVs and detected inorganic chemicals that
have no BVs. Plate 2 shows the sampling locations and inorganic chemicals detected or detected above
BVs.

All 15 samples collected in 2010 were analyzed for TAL metals. Aluminum, antimony, barium, beryllium,
cadmium, calcium, chromium, copper, lead, magnesium, nickel, selenium, sodium, and thallium were
detected above BVs or had DLs above BVs in the samples collected in 2010.

Upon review of the field log book from the 1996 VCA, it was found that sample 0132-96-0631 at location
32-06373 had been excavated in 1996. However, this sample was not flagged as excavated in the

EP database and was incorrectly retained as an investigation sample. Arsenic and iron were detected
above BVs in only this sample at the site and were identified as COPCs (LANL 2010, 108528, pp. F-182—
F-183). Arsenic and iron were not detected above BVs in the 2010 samples. Therefore, arsenic and iron
are no longer COPCs.

Organic Chemicals

Table 4.1-3 presents the results of the detected organic chemicals. Plate 3 shows the sampling locations
and the detected organic chemicals.

Because the nature and extent of organic chemicals are defined at SWMU 32-002(a) (LANL 2010,
108528), the samples collected in 2010 were not analyzed for organic chemicals.

Radionuclides

Table 4.1-4 presents the radionuclides detected or detected above BVs/FVs. Plate 4 shows the sampling
locations and radionuclides detected or detected above BVs/FVs.

10
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Because the nature and extent of radionuclides are defined at SWMU 32-002(a) (LANL 2010, 108528),
the samples collected in 2010 were not analyzed for radionuclides.

Summary of COPCs at SWMU 32-002(a)

The inorganic COPCs are antimony, barium, beryllium, cadmium, chromium, copper, total cyanide, lead,
mercury, nickel, nitrate, perchlorate, selenium, silver, sodium, thallium, and zinc. This list of inorganic
COPCs is the same as that presented in the investigation report (LANL 2010, 108528, p. F-188), except
for arsenic and iron, which were eliminated following the discovery that sample 0132-96-0631 at location
32-06373 had been excavated in 1996.

The organic COPCs are the same as those identified previously (LANL 2010, 108528, p. F-188) and
include acenaphthene; acetone; anthracene; Aroclor-1260; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate;
butylbenzylphthalate; carbazole; chrysene; dibenz(a,h)anthracene; dibenzofuran;
dichlorodifluoromethane; fluoranthene; fluorene; indeno(1,2,3-cd)pyrene; methylene chloride;
naphthalene; phenanthrene; pyrene; trichlorofluoromethane; and dioxins and furans including
1,2,3,4,6,7,8-heptachlorodibenzodioxin; total heptachlorodibenzodioxins;
1,2,3,4,6,7,8-heptachlorodibenzofuran; 1,2,3,4,7,8,9-heptachlorodibenzofuran; total
heptachlorodibenzofurans; 1,2,3,4,7,8-hexachlorodibenzodioxin; 1,2,3,6,7,8-hexachlorodibenzodioxin;
1,2,3,7,8,9-hexachlorodibenzodioxin; total hexachlorodibenzodioxins;
1,2,3,4,7,8-hexachlorodibenzofuran; 1,2,3,6,7,8-hexachlorodibenzofuran;
2,3,4,6,7,8-hexachlorodibenzofuran; total hexachlorodibenzofurans;
1,2,3,4,6,7,8,9-octachlorodibenzodioxin; 1,2,3,4,6,7,8,9-octachlorodibenzofuran;
1,2,3,7,8-pentachlorodibenzodioxin; total pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran;
2,3,4,7,8-pentachlorodibenzofuran; total pentachlorodibenzofurans; total tetrachlorodibenzodioxins;
2,3,7,8-tetrachlorodibenzofuran; and total tetrachlorodibenzofurans.

The radionuclide COPCs are the same those as identified previously in the investigation report (LANL
2010, 108528, p. F-188) and include cesium-137, plutonium-238, plutonium-239/240, tritium, and
uranium-235/236.

4.1.4 Nature and Extent of Contamination
Inorganic Chemicals

Deeper samples were collected at nine existing locations (00-603580, 00-603581, 00-603582,
00-603583, 00-603585, 32-06367, 32-06368, 32-06370, and 32-06372) to evaluate the vertical extent of
barium, chromium, and nickel.

Concentrations of barium decreased with depth, or barium was not detected above BV at seven of the
nine locations. Concentrations of barium increased with depth at the other two locations (32-603582 and
32-603585). Therefore, the vertical extent of barium is not defined at locations 32-603582 and 32-603585.

Concentrations of chromium decreased with depth, or chromium was not detected above BV at six of the
nine locations. The concentrations of chromium in the deepest samples at locations 00-603585 and
32-06368 were 12.9 mg/kg and 10.4 mg/kg, respectively, which are below the maximum tuff background
concentration (13 mg/kg). Concentrations of chromium increased with depth at location 32-06372.
Therefore, the vertical extent of chromium is not defined at location 32-06372.

11
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Concentrations of nickel decreased with depth, or nickel was not detected above BV at seven of the nine
locations. Concentrations of nickel increased with depth at locations 00-603582 and 32-06372. Therefore,
the vertical extent of nickel is not defined at locations 00-603582 and 32-06372.

In addition, aluminum, antimony, beryllium, cadmium, calcium, copper, lead, magnesium, selenium,
sodium, and thallium were either detected above BVs or had DLs above BVs in the samples collected in
2010. The extent of these inorganic chemicals is discussed below.

Concentrations of aluminum decreased with depth, or aluminum was not detected above BV at seven of
the nine locations. Concentrations of aluminum increased with depth at locations 00-603582 and
00-603585. Therefore, the vertical extent of aluminum is not defined at locations 00-603582 and
00-603585.

Antimony was not detected above BV or was not detected but had DLs above BV at eight of the nine
locations. At location 32-06372, the concentration of antimony in the deeper sample was 0.569 mg/kg,
which is similar to the maximum tuff background concentration (0.5 mg/kg). Antimony was not detected
but had a DL of 12 mg/kg in the shallower sample collected at location 32-06372. Therefore, the vertical
extent of antimony is defined at location 32-06372.

Concentrations of beryllium decreased with depth, or beryllium was not detected above BV at eight of the
nine locations. Concentrations of beryllium increased with depth at location 00-603582. Therefore, the
vertical extent of beryllium is not defined at location 00-603582.

Cadmium was not detected above BV at eight of the nine locations and was not detected but had a DL
above BV in the deepest sample collected at location 32-06370. Therefore, the vertical extent of cadmium
is defined.

Concentrations of calcium decreased with depth, or calcium was not detected above BV at all nine
locations. Therefore, the vertical extent of calcium is defined.

Concentrations of copper decreased with depth, or copper was not detected above BV at seven of the
nine locations. Concentrations of copper increased with depth at locations 00-603582 and 00-603585.
Therefore, the vertical extent of copper is not defined at locations 00-603582 and 00-603585.

Concentrations of lead decreased with depth, or lead was not detected above BV at eight of the nine
locations. Concentrations of lead increased with depth at location 00-603582. Therefore, the vertical
extent of lead is not defined at location 00-603582.

Magnesium was not detected above BV at seven of the nine locations. Concentrations of magnesium
increased with depth at locations 00-603582 and 00-603585. However, the concentrations of magnesium
in the deepest samples are 2010 mg/kg and 2570 mg/kg, respectively, less than the maximum tuff
background concentration (2820 mg/kg). Therefore, the vertical extent of magnesium is defined.

Selenium was detected above BV at only one location (00-603585) sampled in 2010 but had DLs above
BVs at all other locations. The detection of selenium occurred in the shallower of the two samples
collected in 2010. Therefore, the vertical extent of selenium is defined.

Concentrations of sodium decreased with depth, or sodium was not detected above maximum
background concentration at all nine locations. Therefore, the vertical extent of sodium is defined.

12
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Thallium was not detected above BV at eight of the nine locations and was not detected but had a DL
above BV in the deepest sample at location 00-603585. Therefore, the vertical extent of thallium is
defined.

At location 32-06373 where the excavation was conducted, the results of confirmation samples show
arsenic and mercury were not detected above BVs, and the concentrations of lead decreased with depth.
Arsenic, lead, and mercury were not detected above BVs in the two samples from the sidewalls of the
excavation (locations 32-611241 and 32-611242). Therefore, the lateral and vertical extent of arsenic,
lead, and mercury are defined at location 32-06373. The concentrations of all other inorganic chemicals
decreased with depth at location 32-06373.

Organic Chemicals

The nature and extent of organic COPCs are defined at SWMU 32-002(a) (LANL 2010, 108528,
p. F-190).

Radionuclides

The nature and extent of radionuclide COPCs are defined at SWMU 32-002(a) (LANL 2010, 108528,
pp. F-190-F-191).

Summary of Nature and Extent for SWMU 32-002(a)

The lateral and vertical extent of organic and radionuclide COPCs as well as the lateral extent of
inorganic COPCs are defined at SWMU 32-002(a). The vertical extent is not defined for

e aluminum, barium, beryllium, copper, lead, and nickel at location 00-603582;
e aluminum, barium, and copper at location 00-603585; and

e chromium and nickel at location 32-06372.

415 Summary of Human Health Risk Screening

Because the extent of contamination has not been defined at SWMU 32-002(a), human health risk-
screening assessments were not conducted for the site.

41.6 Summary of Ecological Risk Screening

Because the extent of contamination has not been defined at SWMU 32-002(a), an ecological risk-
screening assessments were not conducted for the site.

4.2  SWMU 32-002(b)
4.2.1  Sampling Activities

Eight deeper samples were collected from six existing sampling locations in 2010 to define the vertical
extent of barium, chromium, and/or nickel at these locations. The eight samples were analyzed for TAL
metals only.

13



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

4.2.2  Sample Analytical Results

The samples collected in 1996, 2008, and 2010 and the analyses requested are presented in Table 4.2-1.
The samples were collected from depths ranging from 0 to 12.5 ft bgs. Plate 1 shows the sampling
locations. Upon review of the field log book from the 1996 VCA, it was found that one sample
(0132-96-0614 from location 32-06377) had an incorrect depth in the VCA report (ERM/Golder 1996,
063801, pp. 86—90). The depth has been corrected in Table 4.1-1 and in appropriate data figures and
tables throughout this report.

Inorganic Chemicals

Table 4.2-2 presents the results of inorganic chemicals above BVs and the detected inorganic chemicals
that have no BVs. Plate 5 shows the sampling locations and inorganic COPCs detected or detected
above BVs.

Inorganic Chemicals in Soil

No additional soil samples were collected in 2010. The results of the soil samples collected in 1996 and
2008 are presented in Table 4.2-2 and are shown on Plate 5. Antimony, chromium, copper, lead,
mercury, nitrate, silver, thallium, and zinc were identified as COPCs in soil (LANL 2010, 108528).

Inorganic Chemicals in Tuff

A total of 37 tuff samples were analyzed for TAL metals. Twenty-one samples were also analyzed for
cyanide (total), nitrate, and perchlorate. The eight tuff samples collected in 2010 were analyzed for TAL
metals only. Therefore, the results of total cyanide, nitrate, and perchlorate are the same as those
previously reported (LANL 2010, 108528), and they are identified as COPCs in tuff.

Antimony was detected above the tuff BV (0.5 mg/kg) and above the maximum background concentration
of antimony in tuff (0.4 mg/kg) in one tuff sample at a concentration of 3.72 mg/kg. Antimony was not
detected but had DLs (0.51 to 12 mg/kg) above the BV and the maximum tuff background concentration
in 22 tuff samples. Antimony is identified as a COPC in tuff.

Arsenic was detected above the tuff BV (2.79 mg/kg) in five tuff samples, with a maximum concentration
of 7.91 mg/kg. Three of the five results also exceeded the maximum background concentration of arsenic
in tuff (5 mg/kg). Statistical tests were performed to determine if the site data for arsenic are different from
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan
test indicates the site data are different from background. The box plot for arsenic in tuff is presented in
Appendix E, Figure E-1. Arsenic is identified as a COPC in tuff.

Barium was detected above the tuff BV (46.0 mg/kg) in 13 tuff samples, with a maximum concentration of
220 mg/kg. Eleven of the 13 results also exceeded the maximum background concentration of barium in
tuff (51.6 mg/kg). Statistical tests were performed to determine if the site data for barium are different from
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan
test indicates the site data are different from background. The box plot for barium in tuff is presented in
Appendix E, Figure E-2. Barium is identified as a COPC in tuff.

Calcium was detected above the tuff BV (2200 mg/kg) and above the maximum background
concentration of calcium in tuff (2230 mg/kg) in two tuff samples at concentrations of 4700 mg/kg and
2500 mg/kg. Statistical tests were performed to determine if the site data for calcium are different from
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the
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Gehan test and the quantile test indicate the site data are not different from background. The box plot for
calcium in tuff is presented in Appendix E, Figure E-3. Calcium is not identified as a COPC in tuff.

Chromium was detected above the tuff BV (7.14 mg/kg) in 28 tuff samples, with a maximum concentration
of 167 mg/kg. Seventeen of the 28 results also exceeded the maximum background concentration of
chromium in tuff (13 mg/kg). Chromium is interpreted as being substantially above background.
Chromium is identified as a COPC in tuff.

Cobalt was detected above the tuff BV (3.14 mg/kg) and above the maximum background concentration
of cobalt in tuff (also 3.14 mg/kg) in two tuff samples at concentrations of 3.6 mg/kg. Statistical tests were
performed to determine if the site data for cobalt are different from background. The statistical test results
are presented in Appendix E, Table E-1. The results of both the Gehan test and the quantile test indicate
the site data are not different from background. The box plot for cobalt in tuff is presented in Appendix E,
Figure E-4. Cobalt is not identified as a COPC in tuff.

Copper was detected above the tuff BV (4.66 mg/kg) in 15 tuff samples, with a maximum concentration of
8.41 mg/kg. Six of the 16 results also exceeded the maximum background concentration of copper in tuff
(6.2 mg/kg). Statistical tests were performed to determine if the site data for copper are different from
background. The statistical test results are presented in Appendix E, Table E-1. The result of the Gehan
test indicates the site data are different from background. The box plot for copper in tuff is presented in
Appendix E, Figure E-5. Copper is identified as a COPC in tuff.

Lead was detected above the tuff BV (11.2 mg/kg) in 18 tuff samples, with a maximum concentration of
71 mg/kg. Fourteen of the 18 results also exceeded the maximum background concentration of lead in
tuff (15.5 mg/kg). Lead is interpreted as being substantially above background. Lead is identified as a
COPC in tuff.

Manganese was detected above the tuff BV (482 mg/kg) and above the maximum background
concentration of manganese in tuff (752 mg/kg) in one tuff sample at a concentration of 830 mg/kg.
Statistical tests were performed to determine if the site data for manganese are different from
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the
Gehan test and the quantile test indicate the site data are not different from background. The box plot for
manganese in tuff is presented in Appendix E, Figure E-6. Manganese is not identified as a COPC in tuff.

Mercury was detected above the tuff BV (0.1 mg/kg) in 17 tuff samples, with a maximum concentration of
6.4 mg/kg. Mercury also had a DL (0.11 mg/kg) above the BV. Results were compared only with the BV
because a background data set is not available for mercury in tuff. Mercury is identified as a COPC in tuff.

Nickel was detected above the tuff BV (6.58 mg/kg) and above the maximum background concentration
of nickel in tuff (7 mg/kg) in 15 tuff samples, with a maximum concentration of 28.5 mg/kg. Statistical tests
were performed to determine if the site data for nickel are different from background. The statistical test
results are presented in Appendix E, Table E-1. The result of the quantile test indicates the site data are
different from background. The box plot for nickel in tuff is presented in Appendix E, Figure E-7. Nickel is
identified as a COPC in tuff.

Selenium was detected above the tuff BV (0.3 mg/kg) and above the maximum background concentration
of selenium in tuff (0.105 mg/kg) in 15 tuff samples, with a maximum concentration of 0.762 mg/kg.
Selenium also had DLs (0.56 mg/kg to 1.18 mg/kg) above the BV in 10 tuff samples. Statistical tests were
not performed because the background data set for selenium in tuff consists of all nondetects. The box
plot for selenium in tuff is presented in Appendix E, Figure E-8. Selenium is identified as a COPC in tuff.
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Silver was detected above the tuff BV (1 mg/kg) in seven tuff samples, with a maximum concentration of
6.7 mg/kg. Six of the seven results also exceeded the maximum background concentration of silver in tuff
(1.9 mg/kg). Statistical tests were performed to determine if the site data for silver are different from
background. The statistical test results are presented in Appendix E, Table E-1. The result of the quantile
test indicates the site data are not different from background, while the result of the slippage test indicates
the site data are different from background. The box plot for silver in tuff is presented in Appendix E,
Figure E-9. Silver is identified as a COPC in tuff.

Sodium was detected above the tuff BV (2770 mg/kg) in one tuff sample at a concentration of

2840 mg/kg. The result did not exceed the maximum background concentration of sodium in tuff

(7700 mg/kg). Statistical tests were performed to determine if the site data for sodium are different from
background. The statistical test results are presented in Appendix E, Table E-1. The results of both the
Gehan test and the quantile test indicate the site data are not different from background. The box plot for
sodium in tuff is presented in Appendix E, Figure E-10. Sodium is not identified as a COPC in tuff.

Thallium was detected above the tuff BV (1.10 mg/kg) in one tuff sample at a concentration of 1.3 mg/kg.
The result did not exceed the maximum background concentration of thallium in tuff (1.7 mg/kg). Thallium
also had DLs (1.3 mg/kg to 2.1 mg/kg) above the BV in six tuff samples. Two of the six DLs exceeded the
maximum background concentration. Statistical tests were performed to determine if the site data for
thallium are different from background. The statistical test results are presented in Appendix E, Table E-1.
The results of both the quantile test and the slippage test indicate the site data are not different from
background. The box plot for thallium in tuff is presented in Appendix E, Figure E-11. Thallium is not
identified as a COPC in tuff.

Zinc was detected above the tuff BV (63.5 mg/kg) and above the maximum background concentration of
zinc in tuff (65.6 mg/kg) in four tuff samples, with a maximum concentration of 98.7 mg/kg. Statistical tests
were performed to determine if the site data for zinc are different from background. The statistical test
results are presented in Appendix E, Table E-1. The results of both the Gehan test and the quantile test
indicate the site data are not different from background. The box plot for zinc in tuff is presented in
Appendix E, Figure E-12. Zinc is not identified as a COPC in tuff.

Organic Chemicals

Table 4.2-3 presents the results of the detected organic chemicals. Plate 6 shows the sampling locations
and the detected organic chemicals.

Because the nature and extent of organic chemicals are defined at SWMU 32-002(b) (LANL 2010,
108528, pp. F-198), the samples collected in 2010 were not analyzed for organic chemicals.

Radionuclides

Table 4.2-4 presents the results of the radionuclides detected or detected above BVs/FVs. The sampling
locations and the radionuclides detected or detected above BVs/FVs are shown on Plate 4.

Because the nature and extent of radionuclides are defined at SWMU 32-002(b) (LANL 2010, 108528,
pp. F-198-F-199), the samples collected in 2010 were not analyzed for radionuclides.

Summary of COPCs at SWMU 32-002(b)

The inorganic COPCs are antimony, arsenic, barium, chromium, copper, total cyanide, lead, mercury,
nickel, nitrate, perchlorate, selenium, silver, thallium, and zinc. This list is the same as that presented in
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the investigation report (LANL 2010, 108528, p. F-196), except for manganese, based on the statistical
comparisons presented above.

The organic COPCs are Aroclor-1260; anthracene; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; benzoic acid;
bis(2-ethylhexyl)phthalate; butylbenzylphthalate; chrysene; di-n-butylphthalate; dibenz(a,h)anthracene;
fluoranthene; indeno(1,2,3-cd)pyrene; methylene chloride; phenanthrene; pyrene; tetrachloroethene;
trichlorofluoromethane; and dioxins and furans (1,2,3,4,6,7,8-heptachlorodibenzodioxin; total
heptachlorodibenzodioxins; 1,2,3,4,6,7,8-heptachlorodibenzofuran;
1,2,3,4,7,8,9-heptachlorodibenzofuran; total heptachlorodibenzofurans;
1,2,3,4,7,8-hexachlorodibenzodioxin; 1,2,3,6,7,8-hexachlorodibenzodioxin;
1,2,3,7,8,9-hexachlorodibenzodioxin; total hexachlorodibenzodioxins;
1,2,3,4,7,8-hexachlorodibenzofuran; 1,2,3,6,7,8-hexachlorodibenzofuran;
1,2,3,7,8,9-hexachlorodibenzofuran; 2,3,4,6,7,8-hexachlorodibenzofuran; total hexachlorodibenzofurans;
1,2,3,4,6,7,8,9-octachlorodibenzodioxin; 1,2,3,4,6,7,8,9-octachlorodibenzofuran;
1,2,3,7,8-pentachlorodibenzodioxin; total pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran;
2,3,4,7,8-pentachlorodibenzofuran; total pentachlorodibenzofurans; total tetrachlorodibenzofurans). This
is the same list of organic COPCs as reported previously (LANL 2010, 108528, pp. F-196—F-197), except
for carbazole. Carbazole was detected in only one sample at a concentration of 0.38 mg/kg, which is
equivalent to the quantitation limit. This result was reevaluated and determined to be a nondetect during
the data-validation process for this report.

The radionuclide COPCs are the same as those identified previously in the investigation report (LANL
2010, 108528, p. F-197) and include americium-241, cesium-137, plutonium-239/240, strontium-90,
tritium, uranium-234, uranium-235/236, and uranium-238.

4.2.3 Nature and Extent of Contamination
Inorganic Chemicals

Eight samples were collected from deeper sampling intervals at six existing locations (00-603589,
00-603590, 00-603591, 00-603592, 00-603594, and 00-603595) to evaluate the vertical extent of barium,
chromium, and nickel.

Concentrations of barium decreased with depth, or barium was not detected above BV at all six locations.
Therefore, the vertical extent of barium is defined.

Concentrations of chromium decreased with depth at all six locations. Therefore, the vertical extent of
chromium is defined.

Concentrations of nickel decreased with depth at all six locations. Therefore, the vertical extent of nickel
is defined.

Although the lateral and vertical extent of antimony, arsenic, copper, lead, mercury, selenium, silver,
thallium, and zinc were defined following the 2008 investigation (LANL 2010, 108528), these analytes
were detected above BVs in 2010 samples. The extent of these COPCs is discussed below. Samples
collected in 2010 were not analyzed for total cyanide, nitrate, or perchlorate. Therefore, although they are
identified as COPCs, the lateral and vertical extent of total cyanide, nitrate, and perchlorate are defined,
as reported previously (LANL 2010, 108528), and are not discussed below.
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Antimony had DLs above BV in several samples collected in 2010. Antimony was detected in only one
sample (location 00-603595, 9 to 10 ft bgs) but was not detected in the deepest sample from the same
location. Therefore, the vertical extent of antimony is defined.

Concentrations of arsenic decreased with depth, or arsenic was not detected above BV at all six 2010
locations. Therefore, the vertical extent of arsenic is defined.

Concentrations of copper decreased with depth, or copper was not detected above BV at all six 2010
locations. Therefore, the vertical extent of copper is defined.

Concentrations of lead decreased with depth, or lead was not detected above BV at all six locations.
Therefore, the vertical extent of lead is defined.

Concentrations of mercury decreased with depth, or mercury was not detected above BV at all six
locations. Therefore, the vertical extent of mercury is defined.

Selenium was not detected but had DLs above BV (0.3 mg/kg) in five of the eight samples collected in
2010 and was detected at estimated concentrations in two samples. The eighth sample (location
00-603595, 12 to 12.5 bgs) was analyzed for TAL metals to determine the vertical extent of chromium
(see deviations from the ACA work plan discussed in section 4.5.2). However, the selenium results were
rejected because of quality issues. At locations 00-603589 and 00-603591, selenium was detected above
tuff BV in only the deepest samples at similar estimated concentrations (0.703 mg/kg at 7 to 8 ft bgs and
0.763 mg/kg at 9 to 10 ft bgs). Selenium was not detected at 9 to 10 ft bgs at location 00-603590, which is
approximately 25 ft downslope of location 00-603589. Selenium was detected at lower concentrations in
the deepest samples at two locations associated with SWMU 32-003 (00-603600 and 00-603607), within
20 ft of location 00-603591. Although the deepest samples at these locations are slightly shallower (6.75
to 7.25 and 7 to 8 ft bgs) than at location 00-603591, they are located downslope and are nearly
equivalent in elevation. Selenium was detected at the BV at these two locations (0.32 mg/kg and 0.31
mg/kg, respectively). Selenium was not detected in the deepest downslope sample at location 00-603592
(7 to 8 ft bgs). Therefore, the vertical extent of selenium is defined.

Concentrations of silver decreased with depth, or silver was not detected above BV at all six locations.
Therefore, the vertical extent of silver is defined.

Thallium was not detected above BV at all six locations. Therefore, the vertical extent of thallium is
defined.

Concentrations of zinc decreased with depth, or zinc was not detected above BV at five of the six
locations. The concentrations of zinc increased slightly with depth at location 00-603595, with a
concentration of 69.2 mg/kg in the deepest sample (12 to 12.5 ft bgs) versus 66.4 mg/kg in the shallowest
sample (1.2 to 2.2 ft bgs). The detected concentrations are similar to the maximum tuff background
concentration (65.6 mg/kg). Zinc was not detected above BV in the three intermediate sampling intervals
at location 00-603595 (3.2 to 4.2, 5to 6, and 9 to 10 ft bgs) and does not appear to be the result of a
release. Therefore, the vertical extent of zinc is defined.

Organic Chemicals

The nature and extent of organic COPCs are defined at SWMU 32-002(b) (LANL 2010, 108528,
p. F-198).

18



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

Radionuclides

The nature and extent of radionuclide COPCs are defined at SWMU 32-002(b) (LANL 2010, 108528,
pp. F-198-F-199).

4.2.4  Summary of Human Health Risk Screening

Human health risk-screening assessments for SWMU 32-002(b) are presented in Appendix F,
section F-4.2.1.

The total excess cancer risk for the industrial scenario is 3 x 10™°, below the NMED target risk level of
1 x 10™. The HI for the industrial scenario is 0.3, below the NMED target HI of 1.0. The total dose is
1 mrem/yr, below the DOE target dose limit of 15 mrem/yr.

The total excess cancer risk for the recreational scenario is 2 x 107, below the NMED target risk level of
1 x 10™. The Hl is 0.4, below the NMED target HI of 1.0. The total dose is 0.3 mrem/yr, below the DOE
target dose limit of 15 mrem/yr.

The total excess cancer risk for the construction worker scenario is 8 x 107, below the NMED target risk
level of 1 x 10™°. The HI is 0.3, below the NMED target HI of 1.0. The total dose is 1 mrem/yr, below the
DOE target dose limit of 15 mrem/yr.

The total excess cancer risk for the residential scenario is 2 x 10, slightly above the NMED target risk
level of 1 x 10™. For the residential scenario, arsenic contributes to the cancer risk (6 x 10‘6). The arsenic
exposure point concentration is within the ranges of background concentrations and results in an
overestimation of risk. Without arsenic, the total excess cancer risk is approximately 1 x 10™°, equivalent
to the NMED target risk level. The HI is 0.8, below the NMED target HI of 1.0. The total dose is

4 mrem/yr, below the DOE target dose limit of 15 mrem/yr.

The total dose for the industrial and construction worker scenarios are equivalent to a total risk of 1 x 107
and 6 x 107°, respectively, based on a comparison with EPA’s outdoor worker preliminary remediation
goals (PRGSs) for radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table pci.xls). The total dose for the residential
scenario is equivalent to a total risk of 1 x 107°, based on a comparison with EPA'’s residential PRGs for
radionuclides (available at http://epa-

prgs.ornl.gov/radionuclides/download/rad_master_prg_table pci.xls). The total dose for the recreational
scenario is equivalent to a total risk of 6 x 10™, based on conversion from dose using RESRAD,

Version 6.5.

The total excess cancer risk for the residential vapor intrusion is approximately 2 x 1078, less than the
NMED target cancer risk level of 1 x 10™°. The Hi is approximately 0.00003, less than the NMED target of
1.0.

Based on the risk-screening assessment results, no potential unacceptable risks or doses exist for the
industrial, recreational, construction worker, and residential scenarios at SWMU 32-002(b).

4.25 Summary of Ecological Risk Screening

No potential unacceptable risks to ecological receptors are present at SWMU 32-002(b). Ecological risk-
screening assessments are presented in Appendix F, section F-5.0.
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4.3 AOC 32-003
4.3.1 Remediation Activities

The concentration of Aroclor-1260 exceeded the industrial and residential SSLs in a 2008 surface sample
(O to 1 ft) at location 00-603601. Cleanup at location 32-603601 included soil excavation and confirmatory
sampling. The remediated area was approximately 12 x 5 x 2.5 ft (Figure 4.3-1). The total volume of
excavated material was approximately 5.5 yds.

4.3.2  Sampling Activities
Nineteen samples were collected from 13 locations at AOC 32-003 in 2010.

o Five deeper samples were collected from five existing sampling locations to define the vertical
extent of chromium and nickel at these locations. These samples were analyzed for TAL metals
and hexavalent chromium. The samples were analyzed for hexavalent chromium to determine
whether it is appropriate to assume that the total chromium concentrations in existing samples
can be attributed to hexavalent chromium.

o Eight confirmation samples were collected from five locations at the excavated area at location
00-603601. Confirmation samples were collected from the north, south, and east walls of the
excavation. All eight samples were analyzed only for PCBs. It was not necessary to collect a
confirmation sample from the bottom of the excavation because Aroclor-1260 was detected at
26 mg/kg at 0 to 1 ft and at 0.088 mg/kg at 2 to 2.5 ft at location 00-603601 in 2008 (LANL 2010,
108528, p. 440). The results of these two 2010 samples are also listed in the AOC 32-003
“excavated” table included in the data DVD (Appendix C).

e Six samples were collected from three locations to define the lateral extent of PAHs and PCBs.

4.3.3 Sample Analytical Results

The samples collected and analyses requested from 2008 and 2010 are presented in Table 4.3-1. The
samples were collected from depths ranging from 0 to 8.5 ft bgs. Figure 4.3-1 shows the sampling
locations.

Inorganic Chemicals

Table 4.3-2 presents the results of inorganic chemicals above BVs and the detected inorganic chemicals
that have no BVs. The sampling locations and inorganic COPCs detected or detected above BVs are
shown in Figure 4.3-2.

Inorganic Chemicals in Soil

None of the soil samples collected in 2010 were analyzed for inorganic chemicals. The results of soil
samples collected in 2008 are presented in Table 4.3-2 and shown in Figure 4.3-2. Sodium and zinc were
identified as COPCs in soil.

Inorganic Chemicals in Tuff

A total of 24 tuff samples from AOC 32-003 were analyzed for TAL metals.
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Aluminum was detected above the tuff BV (7340 mg/kg) and above the maximum background
concentration of aluminum in tuff (8370 mg/kg) in two tuff samples at concentrations of 14,100 mg/kg and
8970 mg/kg. Statistical tests were performed to determine if the site data for aluminum are different from
background. The statistical test results are presented in Appendix E, Table E-2. The results of both the
Gehan test and the quantile test indicate the site data are not different from background. The box plot for
aluminum in tuff is presented in Appendix E, Figure E-13. Aluminum is not identified as a COPC in tuff.

Antimony was not detected but had DLs (0.52 mg/kg to 1.3 mg/kg) above the tuff BV (0.5 mg/kg) and
above the maximum background concentration of antimony in tuff (0.4 mg/kg) in 16 tuff samples.
Antimony is identified as a COPC in tuff.

Arsenic was detected above the tuff BV (2.79 mg/kg) in one tuff sample at a concentration of 4.5 mg/kg.
The result did not exceed the maximum background concentration of arsenic in tuff (5 mg/kg). Statistical
tests were performed to determine if the site data for arsenic are different from background. The statistical
test results are presented in Appendix E, Table E-2. The results of both the Gehan test and the quantile
test indicate the site data are not different from background. The box plot for arsenic in tuff is presented in
Appendix E, Figure E-14. Arsenic is not identified as a COPC in tuff.

Barium was detected above the tuff BV (46.0 mg/kg) in four tuff samples, with a maximum concentration
of 144 mg/kg. Three of the four results also exceeded the maximum background concentration of barium
in tuff (51.6 mg/kg). Statistical tests were performed to determine if the site data for barium are different
from background. The statistical test results are presented in Appendix E, Table E-2. The results of both
the Gehan test and the quantile test indicate the site data are not different from background. The box plot
for barium in tuff is presented in Appendix E, Figure E-15. Barium is not identified as a COPC in tuff.

Beryllium was detected above the tuff BV (1.21 mg/kg) and above the maximum background
concentration of beryllium in tuff (1.8 mg/kg) in two tuff samples, at concentrations of 1.9 mg/kg and

1.71 mg/kg. Statistical tests were performed to determine if the site data for beryllium are different from
background. The statistical test results are presented in Appendix E, Table E-2. The result of the Gehan
test indicates the site data are different from background. The box plot for beryllium in tuff is presented in
Appendix E, Figure E-16. Beryllium is identified as a COPC in tuff.

Chromium was detected above the tuff BV (7.14 mg/kg) in 20 tuff samples, with a maximum concentration
of 65.9 mg/kg. Twelve of the 20 results also exceeded the maximum background concentration of
chromium in tuff (13 mg/kg). Chromium is interpreted as being substantially different from background.
Chromium is identified as a COPC in tuff.

Hexavalent chromium was also analyzed and detected in two 2010 samples at concentrations of

0.399 mg/kg and 0.541 mg/kg; the concentrations of total chromium in these two samples are 49.4 mg/kg
and 17.2 mg/kg, respectively. Hexavalent chromium apparently contributes little to the concentration of
total chromium. Therefore, contamination from chromium is evaluated as total chromium, which is
identified as a COPC in tuff.

Cobalt was detected above the tuff BV (3.14 mg/kg) and above the maximum background concentration
of cobalt in tuff (also 3.14 mg/kg) in one tuff sample at a concentration of 5 mg/kg. Statistical tests were
performed to determine if the site data for cobalt are different from background. The statistical test results
are presented in Appendix E, Table E-2. The results of both the Gehan test and the quantile test indicate
the site data are not different from background. The box plot for cobalt in tuff is presented in Appendix E,
Figure E-17. Cobalt is not identified as a COPC in tuff.
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Copper was detected above the tuff BV (4.66 mg/kg) in three tuff samples, with a maximum concentration
of 8.2 mg/kg. Two of the three results also exceeded the maximum background concentration of copper
in tuff (6.2 mg/kg). Statistical tests were performed to determine if the site data for copper are different
from background. The statistical test results are presented in Appendix E, Table E-2. The result of the
Gehan test indicates the site data are different from background. The box plot for copper in tuff is
presented in Appendix E, Figure E-18. Copper is identified as a COPC in tuff.

Lead was detected above the tuff BV (11.2 mg/kg) in four tuff samples, with a maximum concentration of
26.2 mg/kg. One of the four results also exceeded the maximum background concentration of lead in tuff
(15.5 mg/kg). Statistical tests were performed to determine if the site data for lead are different from
background. The statistical test results are presented in Appendix E, Table E-2. The results of both the
Gehan test and the quantile test indicate the site data are not different from background. The box plot for
lead in tuff is presented in Appendix E, Figure E-19. Lead is not identified as a COPC in tuff.

Magnesium was detected above the tuff BV (1690 mg/kg) in one tuff sample at a concentration of

2230 mg/kg. The result did not exceed the maximum background concentration of magnesium in tuff
(2820 mg/kg). Statistical tests were performed to determine if the site data for magnesium are different
from background. The statistical test results are presented in Appendix E, Table E-2. The results of both
the Gehan test and the quantile test indicate the site data are not different from background. The box plot
for magnesium in tuff is presented in Appendix E, Figure E-20. Magnesium is not identified as a COPC in
tuff.

Nickel was detected above the tuff BV (6.58 mg/kg) in 16 tuff samples, with a maximum concentration of
32.5 mg/kg. Twelve of the 16 results also exceeded the maximum background concentration of nickel in
tuff (7 mg/kg). Statistical tests were performed to determine if the site data for nickel are different from
background. The statistical test results are presented in Appendix E, Table E-2. The result of the quantile
test indicates the site data are different from background. The box plot for nickel in tuff is presented in
Appendix E, Figure E-21. Nickel is identified as a COPC in tuff.

Selenium was detected above the tuff BV (0.3 mg/kg) and above the maximum background concentration
of selenium in tuff (0.105 mg/kg) in five tuff samples, with a maximum concentration of 0.36 mg/kg.
Selenium also had DLs (0.58 mg/kg to 1.24 mg/kg) above the BV in nine tuff samples. Statistical tests
were not performed because the background data of selenium in Qbt 2, Qbt 3, Qbt 4 tuff are all
nondetects. The box plot for selenium in tuff is presented in Appendix E, Figure E-22. Selenium is
identified as a COPC in tuff.

Vanadium was detected above the tuff BV (17.0 mg/kg) in one tuff sample at a concentration of 21 mg/kg.
The result is equal to the maximum background concentration of vanadium in tuff (21 mg/kg). Statistical
tests were performed to determine if the site data for vanadium are different from background. The
statistical test results are presented in Appendix E, Table E-2. The results of both the Gehan test and the
guantile test indicate the site data are not different from background. The box plot for vanadium in tuff is
presented in Appendix E, Figure E-23. Vanadium is not identified as a COPC in tuff.

Organic Chemicals

Table 4.3-3 presents the results of the detected organic chemicals. The sampling locations and the
detected organic chemicals are shown in Figure 4.3-3.

Organic Chemicals in Soil

Eleven soil samples from AOC 32-003 were analyzed for PAHs, PCBs, SVOCs, and VOCs.
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Anthracene; Aroclor-1260; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene;
benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene; fluoranthene; indeno(1,2,3-cd)pyrene; methylene
chloride; phenanthrene; and pyrene were detected in at least one soil sample and are identified as
COPCs in soil.

Organic Chemicals in Tuff

Nineteen tuff samples were analyzed for PCBs, SVOCs, and VOCSs; an additional six tuff samples were
analyzed for PCBs only.

Aroclor-1260, bis(2-ethylhexyl)phthalate, fluoranthene, methylene chloride, and pyrene were detected in
at least one tuff sample and are identified as COPCs in tuff.

Summary of COPCs at AOC 32-003

The inorganic COPCs are antimony, beryllium, chromium, copper, nickel, selenium, sodium, and zinc.
This is the same list of inorganic COPCs as reported previously (LANL 2010, 108528, p. F-202).

The organic COPCs are anthracene; Aroclor-1260; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate; chrysene;
fluoranthene; indeno(1,2,3-cd)pyrene; methylene chloride; phenanthrene; and pyrene. This is the same
list of organic COPCs as reported previously (LANL 2010, 108528, p. F-202) but includes anthracene.
which was detected in a 2010 sample (Table 4.3-3).

4.3.4 Nature and Extent of Contamination
Inorganic Chemicals

Five deeper samples were collected at five existing locations (00-603601, 00-603605, 00-603606,
00-603609, and 00-603611) to evaluate the vertical extent of chromium and nickel.

Concentrations of chromium decreased with depth at locations 00-603606, 00-603609, and 00-603611.
At location 00-603601, chromium was detected at a concentration of 9.77 mg/kg in the 2010 sample, the
deepest sample collected at this location. Chromium was detected at a concentration of 44.3 mg/kg in a
shallower sample collected in 2008 at location 00-603601 (LANL 2010, 108528, p. 439); however, this
location was excavated during the 2010 ACA. The concentration in the 2010 sample represents a
decrease with depth and is less than the maximum background concentration (13 mg/kg). Therefore, the
vertical extent of chromium is defined at location 00-603601. At location 00-603605, the concentrations of
chromium increased with depth, with a maximum concentration of 49.4 mg/kg in the deepest sample

(5.5 to 6.5 ft bgs). At location 00-603591, which is associated with SWMU 32-002(b) and is approximately
10 ft north of location 00-603605, the concentration of chromium decreased to 12 mg/kg in the deepest
sample (9 to 10 ft bgs) (Plate 5). This chromium detection is less than the maximum background
concentration for tuff (13 mg/kg). Therefore, the vertical extent of chromium is defined.

Concentrations of nickel decreased with depth at locations 00-603605, 00-603606, and 00-603611. At
location 00-603601, nickel was not detected above BV in the deepest sample (the location of the
shallower sample was excavated during the 2010 ACA). At location 00-603609, the concentrations of
nickel increased with depth, with a maximum concentration of 11.3 mg/kg in the deepest sample

(4 to 5 ft bgs). At location 00-603592, which is associated with SWMU 32-002(b) and is approximately
15 ft northeast of location 00-603609, the concentrations of nickel decreased to below BV in the deepest
sample (7 to 8 ft bgs) (Plate 5). Therefore, the vertical extent of nickel is defined.
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Antimony, beryllium, copper, selenium, sodium, and zinc are also identified as COPCs at AOC 32-003.
Although the lateral and vertical extent of beryllium and copper were defined following the 2008
investigation (LANL 2010, 108528), they were detected above BVs in 2010 samples. The extent of these
COPCs is discussed below. Antimony, selenium, sodium, and zinc were not detected above BVs in
samples collected in 2010. Therefore, the lateral and vertical extent of antimony, selenium, sodium, and
zinc are defined as reported previously (LANL 2010, 108528) and are not discussed below.

Beryllium was not detected above BV at four of the five locations. At location 00-603609, the
concentration of beryllium in the deepest sample is 1.71 mg/kg, which is below the maximum tuff
background concentration (1.8 mg/kg). In addition, beryllium was not detected above BV at 5 to 6 ft at
location 00-063611, which is approximately 15 ft to the east of location 00-603609. Therefore, the vertical
extent of beryllium is defined.

Copper was not detected above BV at four of the five locations. At location 00-603609, the concentration
of copper in the deepest sample is 6.47 mg/kg, which is similar to the maximum tuff background
concentration (6.2 mg/kg). In addition, copper was not detected above BV at 5 to 6 ft at location
00-063611, which is approximately 15 ft to the east of location 00-603609. Therefore, the vertical extent
of copper is defined.

Organic Chemicals

Location 00-603601 was excavated in 2010. Aroclor-1260 was detected at 26 mg/kg at 0 to 1 ft and at
0.088 mg/kg at 2 to 2.5 ft at location 00-603601 in 2008 (LANL 2010, 108528, p. 440). Because vertical
extent has been defined and the deepest sample did not exceed cleanup levels, it was not necessary to
collect a confirmation sample from the bottom of the excavation (although a deeper sample was collected
at this location to define the vertical extent of inorganic chemicals, as described above). Eight
confirmation samples were collected from five locations bounding the excavation to the south (location
32-611788), southeast (location 32-611789), northeast (location 32-611845), and north (locations
32-611846 and 32-611847). Confirmation samples were analyzed for PCBs, and only Aroclor-1260 was
detected. The concentrations of Aroclor-1260 were more than an order of magnitude below the cleanup
goal of 1 mg/kg in all confirmation samples, and the results decreased with depth and/or were at or below
the estimated quantitation limits (EQLS). Therefore, removal activities at AOC 32-003 were successful,
and the extent of PCBs is defined in the excavated area.

Six samples were collected from locations 32-611232, 32-611233, and 32-611234 to evaluate the lateral
and vertical extent of PAHs and the lateral extent of Aroclor-1260. All concentrations of PAHs and
Aroclor-1260 decreased laterally within the AOC boundary. Therefore, the lateral extent of PAHs and
PCBs is defined. The concentrations of all PAHs decreased with depth at locations 32-611232 and
32-611234. At location 32-611233, the concentrations of PAHSs in the deeper sample are all at or below
EQLs. PAHs were not detected in any of the deeper samples from the site (greater than 32.5 ft).
Therefore, the vertical extent of PAHs is defined.

In accordance with the approved work plan (LANL 2009, 108332; NMED 2010, 108455), a sample was
collected at location 00-603608 at a depth of 4 to 4.5 ft bgs to define vertical extent of Aroclor-1260,
which was detected in the 3 to 3.5 ft bgs sample from this location at a concentration of 0.26 mg/kg. The
deeper sample was erroneously submitted for screening-level PCB analysis instead of level 4 analysis
(see section 4.5.3). The screening-level data indicated that PCBs were not detected in the 4 to 4.5 ft bgs
sample above a reporting limit of 0.01 mg/kg. In addition, a sample collected from 3.25 to 3.75 ft bgs at
location 00-603609, less than 10 ft to the south, had no detected Aroclor-1260. No other PCBs were
detected in samples from AOC 32-003. Therefore, the vertical extent of PCBs is defined.
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4.3.5 Summary of Human Health Risk Screening
Human health risk-screening assessments for AOC 32-003 are presented in Appendix F, section F-4.2.2.

The total excess cancer risk for the industrial scenario is 3 x 10™°, below the NMED target risk level of
1 x 10™. The HI for the industrial scenario is 0.005, below the NMED target HI of 1.0.

The total excess cancer risk for the recreational scenario is 2 x 107, below the NMED target risk level of
1 x 107, The Hl is 0.01, below the NMED target HI of 1.0.

The total excess cancer risk for the construction worker scenario is 4 x 107, below the NMED target risk
level of 1 x 10™. The HI is 0.09, below the NMED target HI of 1.0.

The total excess cancer risk for the residential scenario is 1 x 10™, equivalent to the NMED target risk
level of 1 x 10™. The Hl is 0.2, below the NMED target HI of 1.0.

The total excess cancer risk for the residential vapor intrusion is approximately 3 x 10°°, below the NMED
target cancer risk of 1 x 10™.

Based on the risk-screening assessment results, no potential unacceptable risks exist for the industrial,
recreational, construction worker, and residential scenarios at AOC 32-003.

4.3.6 Summary of Ecological Risk Screening

No potential unacceptable risks to ecological receptors are present at AOC 32-003. Ecological risk-
screening assessments are presented in Appendix F, section F-5.0.

4.4  AOC 32-004
44.1  Sampling Activities

Eight samples were collected in 2010 from four existing sampling locations and analyzed for PAHs only.
Sampling was conducted at these locations to confirm the high concentrations of PAHs detected in 1996
samples.

442  Sample Analytical Results

The samples collected and analyses requested from 1996, 2008, and 2010 are presented in Table 4.4-1.
The samples were collected from depths ranging from 0 to 6 ft bgs. Figure 4.4-1 shows the sampling
locations. Upon review of the field log book from the 1996 VCA, it was found that two 1996 samples
(0132-96-0621 at location 32-06363 and 0132-96-0622 at location 32-06364) had incorrect depths
(ERM/Golder 1996, 063801, p. 76). Their depths have been corrected in Table 4.4-1 and in appropriate
data figures and tables throughout this report.

Inorganic Chemicals

Table 4.4-2 presents the results of the inorganic chemicals above BVs and the detected inorganic
chemicals that have no BVs. The sampling locations and inorganic COPCs detected or detected above
BVs are shown in Figure 4.4-2.
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Because the nature and extent of inorganic chemicals are defined at AOC 32-004 (LANL 2010, 108528,
p. F-207), the samples collected in 2010 were not analyzed for inorganic chemicals.

Organic Chemicals

Table 4.4-3 presents the results of the detected organic chemicals. The sampling locations and the
detected organic chemicals are shown in Figure 4.4-3.

The eight soil samples collected in 2010 were analyzed for PAHs only. Locations 32-06326, 32-06331,
32-06338, and 32-06340 were resampled at the same depths as the 1996 samples, and a deeper sample
was collected at locations 32-06331 and 32-06340 because only surface samples had been collected in
1996. Concentrations of PAHs in 2010 samples were less than those in the 1996 samples at locations
32-06331, 32-06338, and 32-06340. Concentrations of PAHs in 2010 samples were similar to or higher
than those in the 1996 samples collected at location 32-06326.

The 2010 PAH results replace the 1996 PAH results where samples were collected at the same depths
as previous samples (Table 4.4-3). The replaced PAH results are for

e sample 0132-96-0354 at location 32-06326, replaced by sample RE32-10-11368;
e sample 0132-96-0356 at location 32-06331, replaced by sample RE32-10-11370;
e sample 0132-96-0352 at location 32 06338, replaced by sample RE32-10-11366; and
e sample 0132-96-0351 at location 32-06340, replaced by sample RE32-10-11364.

Organic Chemicals in Soil

Eight soil samples from 1996 were analyzed for SVOCs, and two samples were also analyzed for VOCs.
The eight soil samples collected in 2010 were analyzed for PAHSs.

Acetone; anthracene; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene;
benzo(K)fluoranthene; bis(2-ethylhexyl)phthalate; butylbenzylphthalate; chrysene; di-n-octylphthalate;
fluoranthene; indeno(1,2,3-cd)pyrene; phenanthrene; and pyrene were detected in at least one soil
sample and are identified as COPCs in soil.

Organic Chemicals in Tuff

One tuff sample collected in 1996 was analyzed only for SVOCs. Three tuff samples collected in 2008
were analyzed for SVOCs and VOCs.

Bis(2-ethylhexyl)phthalate was detected in two tuff samples and is identified as a COPC in tuff.

Radionuclides

Table 4.4-4 presents the results of the radionuclides detected or detected above BVs/FVs. The sampling
locations and radionuclides detected or detected above BVs/FVs are shown in Figure 4.4-4.

Because the nature and extent of radionuclides are defined at AOC 32-004 (LANL 2010, 108528,
p. F-207), the samples collected in 2010 were not analyzed for radionuclides.
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Summary of COPCs at AOC 32-004

The inorganic COPCs are the same as those identified previously (LANL 2010, 108528, p. F-207) and
include antimony, chromium, copper, total cyanide, lead, mercury, nickel, nitrate, selenium, silver,
thallium, and zinc.

The organic COPCs are acetone; anthracene; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; bis(2-ethylhexyl)phthalate;
butylbenzylphthalate; chrysene; di-n-octylphthalate; fluoranthene; indeno(1,2,3-cd)pyrene; phenanthrene;
and pyrene. This is the same list of organic COPCs as was reported previously (LANL 2010, 108528,

p. F-207), except for acenaphthene, fluorene, and naphthalene. Acenaphthene, fluorene, and
naphthalene are no longer COPCs because they were not detected in the 2010 samples that replace the
1996 samples.

The radionuclide COPC is the same as previously identified (LANL 2010, 108528, p. F-207) and includes
americium-241.

4.4.3 Nature and Extent of Contamination

Inorganic Chemicals

The nature and extent of inorganic chemicals are defined at AOC 32-004 (LANL 2010, 108528, p. F-207).

Organic Chemicals

The investigation report concluded that the nature and extent of organic chemicals are defined at
AOC 32-004 (LANL 2010, 108528, pp. F-207—F-208).

The PAHSs detected in the 2010 samples include anthracene; benzo(a)anthracene; benzo(a)pyrene;
benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene; fluoranthene;
phenanthrene; and pyrene (Table 4.4-3). All the PAHs detected were previously identified as COPCs
(LANL 2010, 108528, p. F-207), and all concentrations decreased with depth at the four locations
resampled in 2010 (locations 32-06326, 32-06331, 32-06338, and 32-06340). Acenaphthene, fluorene,
and naphthalene are no longer COPCs because they were not detected in the 2010 samples that replace
the 1996 samples. Therefore, the nature and extent of organic chemicals are defined at AOC 32-004.

Radionuclides

The nature and extent of radionuclides are defined at AOC 32-004 (LANL 2010, 108528, p. F-207).

Summary of Nature and Extent for AOC 32-004

The lateral and vertical extent of all inorganic chemicals, organic chemicals, and radionuclides are
defined at AOC 32-004.

4.4.4  Summary of Human Health Risk Screening

Human health risk-screening assessments for AOC 32-004 are presented in Appendix F, section F-4.2.3.
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As described in the VCA report for former TA-32 (LANL 1996, 059178), another potential source of
contamination, the industrial/commercial area situated northwest of AOC 32-004 along Knecht Street,
was identified. The potential sources of contamination include two auto repair shops, a car wash, a paint
and body shop, and a gas station. This area may have impacted the AOC 32-004 outfall area.
Stormwater from the Knecht Street area is collected by a storm drain that discharges onto the hillslope
near the outfall. The Knecht Street discharge area and the AOC outfall area converge into a common
drainage channel. Contaminants that could result from the industries and businesses include organic
chemicals (e.g., PAHs) and metals.

To address the potential contamination from the Knecht Street area, during the VCA, samples were
collected from two locations upgradient of the outfall pipe (locations 32-06339 and 32-06340). These two
locations were within the area affected by the Knecht Street drainage. Two samples were collected from
location 32-06340, and one sample (0132-96-0069) was sent to a fixed laboratory for analysis of TAL
metals and SVOCs following field screening. One sample was collected from location 32-06339 and field
screened only.

No archival evidence was found to indicate PAHs were used or generated in former building 32-03, which
was served by the AOC 32-004 septic system. Former building 32-03 was an office building that included
a vault room where a radioactive source was stored. The radioactive source is the only documented
source of contamination at AOC 32-004. Americium-241 was the only radionuclide detected at the site in
only one sample, located below outfall, at a concentration of 0.091 pCi/g (Table 4.4-4). The mesa top
where AOC 32-004 drainline was located is covered by asphalt and until recently was associated with the
Los Alamos County Public Works Department Pavement Management Division. The asphalt pavement
covers the mesa top from the former Public Works Department buildings, which were vacated and
demolished in 2010, to the edge of Los Alamos Canyon. In addition, a storm drain located upgradient of
AOC 32-004 drains directly onto the outfall area. Therefore, the PAHs detected in the outfall area are
likely a result of runoff from the asphalt and storm drain.

While the PAHSs detected at the site are not likely attributable to Laboratory activities, the initial risk
estimates calculated include the PAH concentrations at location 32-06340. The results indicate no
potential unacceptable cancer risks for the industrial, recreational, and construction worker scenarios and
an approximately 2 x107° (1.5 x 10™°) cancer risk for the residential scenario. Because the PAHs detected
at location 32-06340 are not site-related (i.e., upgradient of the outfall), the cancer risk has been
recalculated without the PAHSs at this location. The cancer risk is approximately 1 x 107> and the Hl is 1,
which are equivalent to the NMED target levels. These risk estimates are also overestimated because the
calculations still include the PAHs, detected downgradient in the drainage, which are wholly or in part
associated with the Knecht Street area runoff and not likely site related.

The total excess cancer risk for the industrial scenario is 1 x 107, equivalent to the NMED target risk level
of 1 x 107°. The HI for the industrial scenario is 0.3, below the NMED target HI of 1.0. The total dose is
0.01 mrem/yr, below the DOE target dose limit of 15 mrem/yr.

The total excess cancer risk for the recreational scenario is 9 x 107°, below the NMED target risk level of
1 x 10™. The Hl is 0.4, below the NMED target HI of 1.0. The total dose is 0.005 mrem/yr, below the DOE
target dose limit of 15 mrem/yr.

The total excess cancer risk for the construction worker scenario is 5 x 10, below the NMED target risk
level of 1 x 10™. The Hl is 0.4, below the NMED target HI of 1.0. The total dose is 0.04 mrem/yr, below
the DOE target dose limit of 15 mrem/yr.
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The total excess cancer risk for the residential scenario is 2 x 10, slightly above the NMED target
cancer risk level of 1 x 10™°. The Hl is 1, equivalent to the NMED target HI of 1.0. The total dose is

0.05 mrem/yr, below the DOE target dose limit of 15 mrem/yr. PAHs are the primary contributors to
human health risks. As discussed above and in Appendix F, the runoff from the industrialized Knecht
Street area upslope of the outfall flows into the drainage shared by the outfall, and elevated PAH
concentrations have been detected on both the mesa top and the canyon slope. Because the building
served by the drainline and outfall was an office building, which included a radiation source vault, and
location 32-06340 is upslope from the outfall, the PAH results from samples at location 32-06340 should
be excluded to from human health risk-screening assessments. As a result, the total excess cancer risk
for the residential scenario is approximately 1 x 107, equivalent to the NMED target risk level of 1 x 107

The total dose for the industrial and construction worker scenarios is equivalent to a total risk of 2 x 1078,
based on a comparison with EPA’s outdoor worker PRGs for radionuclides (available at http://epa-
prgs.ornl.gov/radionuclides/download/rad_master_prg_table pci.xls). The total dose for the residential
scenario is equivalent to a total risk of 5 x 10°°, based on a comparison with EPA'’s residential PRGs for
radionuclides (available at http://epa-

prgs.ornl.gov/radionuclides/download/rad_master_prg_table pci.xls). The total dose for the recreational
scenario is equivalent to a total risk of 1 x 107°, based on conversion from dose using RESRAD,

Version 6.5.

The HI for the residential vapor intrusion is approximately 0.000009, below the NMED target HI of 1.0.

Based on the risk-screening assessment results, no potential unacceptable risks or doses exist for the
industrial, recreational, construction worker, and residential scenarios resulting from releases from
AOC 32-004.

445 Summary of Ecological Risk Screening

No potential unacceptable risks to ecological receptors are present at AOC 32-004. Ecological risk-
screening assessments are presented in Appendix F, section F-5.0.

4.5 Deviations from the ACA Work Plan
45.1 SWMU 32-002(a)

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455)
occurred during sampling activities at SWMU 32-002(a).

e Two deeper depths (1 to 2 and 5 to 6 ft bgs) were sampled at location 32-06370 instead of the
one deeper depth (5 to 6 ft bgs) proposed in the work plan.

e Samples collected at the north and east sidewalls at the excavation of location 32-06373 were
collected from 1.5 to 2 ft bgs instead of the approximately 4 to 5 ft bgs as proposed in the work
plan.
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452  SWMU 32-002(b)

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455)
occurred during sampling activities at SWMU 32-002(b).

e Three deeper depths (5to 6, 9to 10, and 12 to 12.5 ft bgs) were sampled at location 00-603595
instead of the one deeper depth (5.0 to 6.0 ft bgs) proposed in the work plan. The additional
depth intervals were sampled to determine the vertical extent of chromium.

453 AOC 32-003

The following deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455)
occurred during sampling activities at AOC 32-003.

e Two confirmation samples (0.5 to 1 and 2 to 2.5 ft bgs) were collected at the north wall of the
excavation, instead of the one depth (0.5 to 1 ft bgs) proposed in the work plan.

e Six confirmation samples were collected from three locations at depths ranging from 7 to
8.5 ft bgs to the north of the excavated area instead of the one depth (0.5 to 1 ft bgs) proposed in
the work plan. Because of the depth of fill material to the north of the excavated area, the first
depth sample was collected at the soil-tuff interface from 7 to 7.5 ft bgs.

e The deepest sample collected at location 00-603608 (4 to 4.5 ft bgs) to determine vertical extent
of Aroclor-1260 was erroneously submitted for screening-level PCB analysis instead of level 4
PCB analysis. Therefore, the data associated with this sample are not included in figures and
tables (see section 4.3.4).

454  AOC 32-004

No deviations from the approved ACA work plan (LANL 2009, 108332; NMED 2010, 108455) occurred at
AOC 32-004.

4.6 Final Site Conditions

Soil was excavated at SWMU 32-002(a) and AOC 32-003. The excavation at 32-002(a) was backfilled
with clean fill material and restored to the approximate original grade and condition. The excavation at
AOC 32-003 has been stabilized and will undergo final stabilization and/or restoration following demolition
of a fence and guardrail in the immediate area by Los Alamos County.

5.0 CONCLUSIONS
5.1 Summary of Nature and Extent of Contamination

The nature and extent of contamination are defined at SWMU 32-002(b) and AOCs 32-003 and 32-004.

The nature and extent of organic and radionuclide COPCs are defined at SWMU 32-002(a). The nature
and the lateral extent of inorganic COPCs are also defined; however, the vertical extent of inorganic
COPCs is not defined.
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5.2 Summary of Risk-Screening Assessments

Risk-screening assessments were conducted for SWMU 32-002(b) and AOCs 32-003 and 32-004. No
potential unacceptable risks or doses exist for the industrial, recreational, construction worker, and
residential scenarios at SWMU 32-002(b) and AOCs 32-003 and 32-004. Also, no potential unacceptable
risks to ecological receptors exist at SWMU 32-002(b) and AOCs 32-003 and 32-004.

The Laboratory’s as low as reasonably achievable (ALARA) program description states that quantitative
ALARA evaluations are not necessary for Laboratory activities that have a potential for annual public
exposure less than a 3-mrem total effective dose equivalent individual dose (“Los Alamos National
Laboratory Environmental ALARA Program,” PD410, p. 7, effective November 8, 2008). The calculated
radiation dose(s) for the residential scenario ranged from 0.05 mrem/yr to 3.5 mrem/yr. The dose for
SWMU 32-002(b) (3.5 mrem/yr) was the background corrected by subtracting the background dose from
the total dose per Standard Operating Procedure 5254, Performing ALARA analysis for Public Exposures.
The background corrected dose for SWMU 32-002(b) was 2.8 mrem/yr, which satisfies PD410 as noted
above. Therefore, radiation exposures to the public at the three sites evaluated at former TA-32 are
ALARA.

6.0 RECOMMENDATIONS

The determination of site status is based on the evaluation of nature and extent and the results of the
risk-screening assessments. Depending on the decision scenario used, the sites are recommended as
corrective actions complete either with or without controls or for additional action. The residential scenario
is the only scenario under which corrective action complete without controls is applicable. The other
scenarios (industrial, recreational, and construction worker) result in corrective action complete with
controls. The decision scenario for former TA-32 is residential. All three sites do not pose a potential
unacceptable risk or dose under the residential scenario. No further investigation or remediation activities
are warranted.

The Laboratory recommends corrective actions complete without controls for the following three sites
within former TA-32:

e SWMU 32-002(b), former septic system
e AOC 32-003, former transformer site

e AOC 32-004, drainline and outfall

Further investigation is needed to define vertical extent of inorganic chemicals at SMWU 32-002(a) as
follows:

e aluminum, barium, beryllium, copper, lead, and nickel at location 00-603582
e aluminum, barium, and copper at location 00-603585

e chromium and nickel at location 32-06372

Additional sampling has been proposed in the Phase Il investigation work plan for the Upper Los Alamos
Canyon Aggregate Area (LANL 2010, 110860) to address the vertical extent of inorganic chemicals at
SWMU 32-002(a).

31



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

7.0 REFERENCES AND MAP DATA SOURCES
7.1 References

The following list includes all documents cited in this report. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the EP Directorate’s Records Processing Facility (RPF) and are used to
locate the document at the RPF and, where applicable, in the master reference set.

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the
Directorate. The set was developed to ensure that the administrative authority has all material needed to
review this document, and it is updated with every document submitted to the administrative authority.
Documents previously submitted to the administrative authority are not included.

DOE (U.S. Department of Energy), June 13, 2000. “Procedure for the Release of Residual Radioactive
Material from Real Property,” U.S. Department of Energy memorandum to D. Glenn, |.R. Triay,
M. Zamorski, E. Sellers, D. Gurule, and D. Bergman-Tabbert from C.L. Soden, Albuquerque,
New Mexico. (DOE 2000, 067489)

EPA (U.S. Environmental Protection Agency), December 2007. “EPA Region 6 Human Health Medium-
Specific Screening Levels,” U.S. EPA Region 6, Dallas, Texas. (EPA 2007, 099314)

ERM/Golder, February 8, 1996—May 3, 1996. "Field Unit #1 OU-1079 TA-32 Field Activities FTL Logbook
#286," report prepared for Los Alamos National Laboratory, Los Alamos, New Mexico.
(ERM/Golder 1996, 063801)

Gehan, E.A., June 1965. “A Generalized Wilcoxon Test for Comparing Arbitrarily Singly-Censored
Samples,” Biometrika, Vol. 52, No. 1 and 2, pp. 203-223. (Gehan 1965, 055611)

Gilbert, R.O., and J.C. Simpson, November 1990. “Statistical Sampling and Analysis Issues and Needs
for Testing Attainment of Background-Based Cleanup Standards at Superfund Sites,”
Proceedings of The Workshop on Superfund Hazardous Waste: Statistical Issues in
Characterizing a Site: Protocols, Tools, and Research Needs, U.S. Environmental Protection
Agency, Arlington, Virginia. (Gilbert and Simpson 1990, 055612)

LANL (Los Alamos National Laboratory), June 30, 1995. “RFI Report for Potential Release Sites 32-001,
32-002(a), 32-002(b), 32-003, 32-004,” Los Alamos National Laboratory document
LA-UR-95-2231, Los Alamos, New Mexico. (LANL 1995, 048944)

LANL (Los Alamos National Laboratory), September 1996. “Phase Il and Voluntary Corrective Action
Report for Potential Release Sites at TA-32: 32-001, Former Incinerator; 32-002(a,b), Former
Septic Systems; 32-003, Former Transformer; 32-004, Former Radioactive Source Vault, Drain
Line, and Outfall,” Los Alamos National Laboratory document LA-UR-96-3128, Los Alamos,
New Mexico. (LANL 1996, 059178)

LANL (Los Alamos National Laboratory), September 22, 1998. “Inorganic and Radionuclide Background
Data for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos National Laboratory,”
Los Alamos National Laboratory document LA-UR-98-4847, Los Alamos, New Mexico.
(LANL 1998, 059730)

32



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

LANL (Los Alamos National Laboratory), December 2009. “Accelerated Corrective Action Work Plan for
Upper Los Alamos Canyon Aggregate Area, Former Technical Area 32,” Los Alamos National
Laboratory document LA-UR-09-8056, Los Alamos, New Mexico. (LANL 2009, 108332)

LANL (Los Alamos National Laboratory), December 2009. “Radionuclide Screening Action Levels (SALS)
from RESRAD, Version 6.5,” Los Alamos National Laboratory document LA-UR-09-8111,
Los Alamos, New Mexico. (LANL 2009, 107655)

LANL (Los Alamos National Laboratory), February 2010. “Investigation Report for Upper Los Alamos
Canyon Aggregate Area, Revision 1,” Los Alamos National Laboratory document
LA-UR-10-0422, Los Alamos, New Mexico. (LANL 2010, 108528)

LANL (Los Alamos National Laboratory), February 2010. “Technical Approach for Calculating
Recreational Soil Screening Levels for Chemicals, Revision 1,” Los Alamos National Laboratory
document LA-UR-09-07510, Los Alamos, New Mexico. (LANL 2010, 108613)

LANL (Los Alamos National Laboratory), October 2010. “Phase Il Investigation Work Plan for Upper
Los Alamos Canyon Aggregate Area,” Los Alamos National Laboratory document
LA-UR-10-6327, Los Alamos, New Mexico. (LANL 2010, 110860)

NMED (New Mexico Environment Department), December 2009. “Technical Background Document for
Development of Soil Screening Levels, Revision 5.0,” with revised Table A-1, New Mexico
Environment Department, Hazardous Waste Bureau and Ground Water Quality Bureau Voluntary
Remediation Program, Santa Fe, New Mexico. (NMED 2009, 108070)

NMED (New Mexico Environment Department), January 22, 2010. “Notice of Approval, Accelerated
Corrective Action Work Plan, Upper Los Alamos Canyon Aggregate Area, Former Technical Area
32,” New Mexico Environment Department letter to G.J. Rael (DOE-LASO) and M. Graham
(LANL) from J.P. Bearzi (NMED-HWB), Santa Fe, New Mexico. (NMED 2010, 108455)

7.2 Data Map Sources

Hypsography; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
Program; 1991.

Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
Laboratory, Waste and Environmental Services Division, EP2009-0162; 13 March 2009.

Ponds; County of Los Alamos, Information Services; as published 16 May 2006.

Potential Release Site Affected Areas; Los Alamos National Laboratory, ENV Environmental Remediation
and Surveillance Program; Unknown publication date.

Roads—Streets; County of Los Alamos, Information Services; as published 16 May 2006.

Road Centerlines for the County of Los Alamos; County of Los Alamos, Information Services; as
published 04 March 2009.

Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

33



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 12 August 2002; as published 15 January 2009.

Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Structures and Buildings - Structures; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Structures; County of Los Alamos, Information Services; as published 29 October 2007.

Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Former Structures of the Los Alamos Site; Los Alamos National Laboratory, Waste and Environmental
Services Division, EP2008-0441; 1:2,500 Scale Data; 08 August 2008.

Former Structures of the Los Alamos Site, Line Feature Representation; Los Alamos National Laboratory,
Environment and Remediation Support Services Division, EP2007-0566; 1:2,500 Scale Data; 16 April
2008.

Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
Infrastructure Planning Office; September 2007; as published 04 December 2008.

Utilities - Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 08 August 2002; as published 15 January 2009.

Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
and Mapping Section; 06 January 2004; as published 15 January 2009.

Electric Utility Grid; County of Los Alamos, Information Services; as published 04 March 2009.

Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Natural Gas Supply Distribution; County of Los Alamos, Information Services; as published 04 March
20009.

Point Features of the Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Sewer Line System Maintained by the County of Los Alamos; County of Los Alamos, Information
Services; as published 04 March 2009.

Steam Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Water Utility Distribution System Maintained by the County of Los Alamos; County of Los Alamos,
Information Services; as published 04 March 2009.

34



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

e o

= I LANL boundary
—-— Technical Area (TA) boundary
—m—m  Primary paved road

Upper Los Alamos Canyon Aggregate Area

Secondary paved road e

Sa
(SSE 7
Wiy //o,@f
fo)
7
3
o

o
“e
fe)
‘o

Bandelier
National

"~ Uppgr Los Algmo_ls Canyon
~—AggregateArea
SR ==

Ny e S -

b, TN

‘I_'ds"_ﬁ'\’lém'os'Natigpal Laboratory

ol P

Monument

10,000

| 1 1 1 ]
I T T T 1

State Plane Coordinate System
New Mexico, Central Zone, US Survey Feet
North American Datum 1983

Los Alamos Technical Associates (LATA-LAO)
MAP ULA10-ACA-LOC 18 OCTOBER 2010 CRUZ

Figure 1.0-1  Location of former TA-32 within the Upper Los Alamos Canyon Aggregate Area

35



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

I
!
[
1
]
!
1
|

| =
| ro [
| S | J ry
: 8; r a3
s |
| 1
f
e ]
| SWMU 32-002(a) o
S il
Pa % 00-603600 =
S " ey —— 00‘603604 \ 00—603607 //-/ o
S S 00-603605 32-611847 Vil
re—m— 00-603606 / p 32-611846
TS 00-603603 o 32611845 | |
b, o —) | ! Excaﬂvation area 12'x5'x2.5"
““‘-‘ B ‘ = ¥ LAl .;
3611 _— 7T 32:611232
00-603608 \/, ~132-611337
iy
el 00-603609 S | [ oy
7240 i | ——
| ' S~ T SR
AOC 32-003 o \\\L | [™~00-603601 ~— 0
00'603602 00'603610 b ‘\ iy -
N | ™~32-611788 e :
— — 00-603611 |1 | o
—— g ! e
e 32:008 i | ! 'i:' /,—__!__\_—__— /
T~ \\_ﬁ 32-611234 /° o | | 740 /,&*_,,./
g o S
\4”90 T i T 111|32007 : TA02 _ //—\/
| — 70 —_—

_._r

>-/:////71 Bo—f—
25 0 25
L Existing sampling locations [ 1 structure or building ==« == Technical Area (TA) boundary Elevation contours —8— Sewer N e ™
[ ] swmuoraoC A | | Former structure ———  Paved road 100- and 20-ft contour —W— Water State Plane CEEEJLate System
—pl=— Former drain line [ Excavation area ———  10-ft contour New Mexico, Central Zone, US Survey Feet
North American Datum 1983

2-ft contour National Geodetic Vertical Datum 1929

Los Alamos Technical Associates (LATA-LAQ)
MAP ULA10-IWP-42-1-SITE 18 OCTOBER 2010 CRUZ

Figure 4.3-1  Site map of AOC 32-003 and sampling locations

36



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

201 | 7~ _" J___ e T
KNECHT T~ \ /_i,--/" e e
A 5 8
[ ST = B
I S 00-603604 3-6.5 ft T
RE00-08-15204 5.5-6.5 ft QBT3 N
200 Beryllium 1.9 (J-) - ] )
G s Chromium 10 (J°) — Ems 00-603600 4.75-7.25 fit
201 Copper 8.2 (J-) 32011 i RE00-08-15211 4.75-5.75ft QBT3
KNECHT Nickel 12.8 ; oy Chromium 38.2 (J+)
/ Nickel 19.1 (J+)
\  00-603605 2-6.5ft Ry ‘(’31?'7-25 WHAR
\ - RE00-08-152132-3ft QBT3 | oo SWMU 32 001 Nickel 16.7 (J+)
‘\ ]_I - Selenium 0.33 (J) Ay o RN i Selenium'(] 32 (J)

8 RE00-08-152144-5ft QT3 | 2VVIVIL 0£-UUZ 32009 :

b Chromium 37.2 (J-) e 3 it g
00-603606 2.25-6 ft Nickel 18.1 P i I’ - | 00-603607 5-8ft e
RE00-08-152152.25-2.75ft QBT3 Selenium 0.36 (J) i RE00-08-152185-6ft QBT3 /-
Chromium 12.6 (J+) o (N RE32-10-113855.5-6.5ft QBT3 | i i | Nickel 9.4 (J+) 3
. Nickel 7 (J+) o Chrnmlum 494 AR R | | L b/ RE00-08-15219 7-8 ft QBT3
RE00-08-15216 3.75-4.25 it QBT3 ) 70 | Nickel 6.9 (J4)

Chromium 65.9 (J+) | E Selenium 0.31 (J)
Nickel 32.5 (J+) i e
RE32-10-11386 5-6 ft QBT3 Ve SWMU 32-002(a) B
Chromium 28.1 il Y 3 | - [ s
- =2 " =>~n00.32:004 32-11847 i .|
N N ———— 32-11846~ X
\ e |t s

il
X — ——— .//]L//{/ 3211845
= 2 ; e T, > o |/ ——Excavation area 12'x5'x2.5' 751
R 32611233 g~ 32010 = 7137 611232 TRNITY

RE00-08-15209 0-1 ft SOIL 0114 2 — g
——_ Sodium 1970 (J-) = e 4 \ Q\ '
© Zinc 90.4 (J) —_——— N
" RE00-08-152102-2.5ft QBT3 | - = W
A ~ Chromium 12.4 (J+) S = _ i"
o ~ Nickel 7 (J+ = : ;
— g . ——  AOC32-003- if
' 00-603608 1.5-3.5ft S = : I .
S \ RE00-08-15217 1.5-2ft QBT3 | — e \
™ Copper 5.7 —— N<f 00-603610 1.5-3.5ft
Nickel 15.3 00-603609 1.75-5ft = RE00-08-15224 3-3.5 ft QBT3
e RE00-08-15221 1.75-2.25 ft QBT3 —~—| Chromium 9.6 (J)
=< Chromium 15.2 (J+) —— — -
—— Nickel 7.9 (J+) —_———— — \\\_,.///
——— RE00-08-152223.25-3.75 ft QBT3 =
moL\,_ Chromium 19.1 (J+) 00-603602 0-3 ft s : 00-603611 2.25-6 ft
— Nickel 10.5 (J+) RE00-08-15208 2-3 ft QBT3 R 2500-93-1 5125285 ?ﬁ?-z-ﬁ ft QBT3
—ag RE32-10-11387 4-5ft QBT3 S Chromium 10.3 (J) 32:611234 —— . romium d
~ Beryllium 1.71 ——— Nickel 6.6 Nickel 8.6 (J+)
\ Ch?:)rnium 1.9 E RE00-08-15226 3.75-4.25 ft QBT3
- = Copper 6.47 Chromium 24.3 (J+)
" Nickel 11.3 Nickel 12 (J+)
= RE32-10-11388 5-6 ft QBT3

o Chromium 17.2

50 0 50
. Existing sampling locations [ ] structure or building == === Technical Area (TA) boundary Elevation contours —E—  Electric | ™
[ ] swMmUorAOC | Former structure —— Paved road 100- and 20-ft contour G— Gas State Plane CZEEiLate System
-pl-— Former drain line ' Excavation area —— 10-ft contour —S5— Sewer New Mexico, Central Zone, US Survey Feet
North American Datum 1983
2-ft contour “W— Water National Geodetic Vertical Datum 1929

Note: C trafi 3 /k Los Alamos Technical Associates (LATA-LAQ)
ote: Concentrations are in mg/kg MAP ULA10-ACA-42-2 INORG 18 OCT 2010 CRUZ

Figure 4.3-2  Inorganic COPCs detected or detected above BVs at AOC 32-003

37



Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

201 :

KNECHT —

e
d 8
\ 201
— KNECHT 200
- —— KNECHT

b s e - .

00-603603 0-2.5ft 00-603605 2-5ft
| RE00-08-15209 0-1 ft SOIL RE00-08-15213 2-3 ft QBT3

\\-“\

|— Aroclor-1260 0.15 (J)

Benzo(a)anthracene 0.32 (J)

Benzo(a)pyrene 0.44 (J)

-— Benzo(b)fluoranthene 0.57 (J)

Benzo(g,h,i)perylene 0.31 (J)

Benzo(k)fluoranthene 0.6 (J)

| Chrysene 0.68 (J)
Fluoranthene 1.3 (J)

— Indeno(1,2,3-cd)pyrene 0.3 (J)

—_
[=23
=]
(=23
[==3
(=)
[=]

o — =
o
= e S

—

00-603604 3-6.5ft
RE00-08-15203 3-3.5ft SOIL
Methylene Chloride 0.0033 (J)

- RE00-08-15204 5.5-6.5 ft QBT3
Bis(2-ethylhexyl)phthalate 0.067 (J)

00-603606 2.25-4.25 ft
RE00-08-152152.25-2.75 ft QBT3 [—-~ ™~ . __
Aroclor-1260 0.072 (J) —
Methylene Chloride 0.012

RE00-08-15216 3.75-4.25 ft QBT3

Methylene Chleride 0.01 .. s

i
I

32003 P ‘

Methylene Chloride 0.016 NS [ T SR -
" Phenanthrene 0.73 (J) \ i O e R
= REnoca-spipaasn cars | 22011283 0251
Fluoranthene 0.046 (J) : 25;31;%1[,}]1?50(})" ah ~L
— Methyleno Criorkde 0.011 | Res2-10-11378 2251 sOIL /) e
yrene 0. ( ) ~ Anthracene 0.0103 (J-) E;/AOC 32-004 --.;-.Lg_-«-..,,__
— \\ \\ Aroclor-1260 0.0531 R~ =

L SWMU 322002(b)v—

32:005 |

Phenanthrene 0.121 (J-)
~———— Pyrene 0.132 (J-)

—_— =

00-603608 1.5-3.5ft
RE00-08-15217 1.5-2 ft QBT3
Aroclor-1260 0.051
RE00-08-15220 3-3.5ft QBT3
— Aroclor-1260 0.26

00-603609 1.75-3.75ft B
RE00-08-15221 1.75-2.25 ft QBT3
Aroclor-1260 1.2

- Benzo(a)anthracene 0.067 (J-)
\\ Benzo(a)pyrene 0.0494 (J-)
RN Benzo(b)fluoranthene 0.0991 (J-) \

\\‘\\ Benzo(g,h,i)perylene 0.0247 (J-) S
Chrysene 0.0902 (J-) \———
Fluoranthene 0.177 (J-) S =

= 00-603602 0-3

Aroclor-1260 0.35

Chrysene 0.45

— AOC 320037

ft == ‘
————_ RE00-08-15207 0-1 ft SOIL ' 3

Benzo(a)anthracene 0.13 (J)

Benzo(a)pyrene 0.19 (J) — 32-611234 0-2.5ft

Benzo(b)fluoranthene 0.39
Benzo(g,h.i)perylene 0.2 (J)
Benzo(k)fluoranthene 0.33 (J)

/ \//

% / 00-603600 4.75-7.25ft
S RE00-08-15211 4.75-5.75 ft QBT3 =
Bis(2-ethylhexyl)phthalate 0.82

// | RE00-08-15212 6.75-7.25ft QBT3 7
___________ ; Methylene Chloride 0.007
| i %
1
| /4

32-011

“| RE32-10-11381 0-1 ft SOIL
Aroclor-1260 (0.0736
Benzo(a)pyrene 0.0202 (J-)
Chrysene 0.0248 (J-)

swmuéﬁ‘\-\oog-(a)

0072394

00-603607 5-8ft
RE00-08-15218 5-6 ft QBT3
Bis(2-ethylhexyl)phthalate 0.2 (J)
RE00-08-15219 7-8 ft QBT3

SWMU 32-001
/ s
32-611847 7.5-8.5ft poa
RE32-10-143477.5-8ft QBT3

Aroclor-1260 0.0482 e
RE32-10-21476 8-8.5ft QBT3
Aroclor-1260 0.0314

RE32-10-214777-7.5ft QBT3
Aroclor-1260 0.0015 (J)
RE32-10-143457.5-8 ft QBT3
Aroclor-1260 0.0018 (J)

751
TRINITY

32-611789 0.5-1ft

=

32-611788 0.5-1ft i )‘_,/;/ e
RE32-10-24896 0.5-1ft SOIL ~— Ta—n L
Aroclor-1260 0.0036 —TA02 _—

"_,//l!’/ /_7_7_7_,.,.-

00-603610 1.5-3.5ft
1 RE00-08-152231.5-2ft QBT3
Aroclor-1260 0.06

e

00-603611 2.25-6 ft

[=3)
) i
T
ﬁ—\}/@\

Bis(2-ethylhexyl)phthalate 0.1 (J) .
/

1} RE32-10-113770-1 ft SOIL
32-611845 7-81t Aroclor-1260 0.0764 /

o Fluoranthene 0.738

RE2-10-24895 0.5-1 ft SOIL //‘\\:.’/’—
Aroclor-1260 0.0026 (J) ——

32-611846 7-8ft
RE32-10-14346 7-7.5ft QBT3
Aroclor-1260 0.0017 (J)
RE32-10-214787.5-8 ft QBT3
Aroclor-1260 0.0018 (J)

32-611232 0-2.5ft B |

Benzo(a)anthracene 0.267
Chrysene 0.307

Phenanthrene 0.535
F

Pyrene 0.549 7
| RE32-10-11376 2-2.5ft SOIL '_/——/,
Aroclor-1260 0.0994 e

Benzo(a)anthracene 0.0148

Chrysene 0.025 4
Fluoranthene 0.0524 1774800 —
| Phenanthrene 0.022 —
Pyrene 0.0414

/

N Bis(2-ethylhexyl)phthalate 0.48 - oo FI th 0.0438 (J- RE00-08-15225 2.25-2.75 ft QBT3
N A Fluoranthene 0.19 (J ] rluoraninene v ()
“— Methylene Chloride 0.013 (J+) Indeno(1,2 3-cd)pyr(erj‘:e 0.17 (J) |= ] Phenanthrene 0.0242 (J-) Aroclor-1260 0.035
; ~ RE00-08-152223.25-3.75 ft QBT3 E Phenanthrene 0.06 (J) -— | Pyrene 0.0374 (J-) ~— | Methylene Chloride 0.0074
s Methylene Chloride 0.01 Pyrene 0.2 (J) ’ ;’;f RE32-10-113802-25f SOIL = — | RE00-08-15226 3.75-4.25ft QBT3
N = bt 4 Aroclor-1260 0.0073 : ~— Methylene Chioride 0.011
— e e
50 0 50
. Existing sampling locations [ ] structure or building == === Technical Area (TA) boundary Elevation contours —E— Electric N ™
[ ] swmuoraoC || Former structure ——— Paved road 100- and 20-ft contour G— Gas State Plane CZEEi-irnate System
~pl-— Former drain line Excavation area —— 10-ft contour —S— Sewer New Mexico, Central Zone, US Survey Feet
North American Datum 1983
2-ft contour ~W— Water National Geodetic Vertical Datum 1929

Note: Concentrations are in mg/kg

Los Alamos Technical Associates (LATA-LAQ)
MAP ULA10-ACA-42-30RG 18 OCT 2010 CRUZ

Figure 4.3-3

Organic COPCs detected at AOC 32-003
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Figure 4.4-1  Site map of AOC 32-004 and sampling locations
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Figure 4.4-2  Inorganic COPCs detected or detected above BVs at AOC 32-004
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Figure 4.4-3  Organic COPCs detected at AOC 32-004
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Figure 4.4-4

Radionuclide COPCs detected or detected above BVs/FVs at AOC 32-004
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Table 4.0-1
Field-Screening Results for Samples Collected in 2010
Depth PID Alpha Beta/Gamma

SMWU or AOC | Location ID (ft) Sample ID (ppm) (dpm*) (dpm)
32-002(b) 00-603589 | 7-8 RE32-10-11437 0 32 987
32-002(b) 00-603591 |9-10 RE32-10-11438 0 32 987
32-002(b) 00-603592 | 7-8 RE32-10-11439 0 7 1000
32-002(b) 00-603594 |8-9 RE32-10-11440 0 1000
32-002(b) 00-603595 |5-6 RE32-10-11441 0 7 1000
32-002(b) 00-603590 |9-10 RE32-10-11442 0 1000
32-002(b) 00-603595 |9-10 RE32-10-21512 0 10 1027
32-002(b) 00-603595 |12-12.5 RE32-10-24894 0 10 1382
32-002(a) 32-06373 2-3 RE32-10-11445 0 45 1486
32-002(a) 32-06373 4-5 RE32-10-11446 0 45 1486
32-002(a) 32-611241 |1.5-2 RE32-10-11449 0 45 1486
32-002(a) 32-611242 |1.5-2 RE32-10-11450 0 45 1486
32-002(a) 32-06372 4-5 RE32-10-11451 0 32 987
32-002(a) 00-603580 |6-7 RE32-10-11452 0 32 987
32-002(a) 32-06367 5-6 RE32-10-11453 0 32 987
32-002(a) 32-06370 1-2 RE32-10-11454 0 32 987
32-002(a) 00-603582 | 7-8 RE32-10-11455 0 20 2000
32-002(a) 32-06368 5-6 RE32-10-11456 0 20 2000
32-002(a) 00-603581 | 7-8 RE32-10-11457 0 20 2000
32-002(a) 00-603583 |10-11 RE32-10-11458 0 20 2000
32-002(a) 00-603585 |3-4 RE32-10-11459 0 1000
32-002(a) 00-603585 |4-5 RE32-10-11460 0 1000
32-002(a) 32-06370 5-6 RE32-10-11461 0 8 1052
32-004 32-06340 0-0.5 RE32-10-11364 0 33 1083
32-004 32-06340 1-15 RE32-10-11365 0 33 1083
32-004 32-06338 0-0.5 RE32-10-11366 0 33 1083
32-004 32-06338 1-15 RE32-10-11367 0 33 1083
32-004 32-06326 0-0.5 RE32-10-11368 0 33 1083
32-004 32-06326 1-1.5 RE32-10-11369 0 33 1083
32-004 32-06331 0-0.5 RE32-10-11370 0 33 1083
32-004 32-06331 1-1.5 RE32-10-11371 0 33 1083
32-003 00-603608 |4-4.5 RE32-10-11372 0 7 1000
32-003 32-611337 |0.5-1 RE32-10-11373 0 45 1486
32-003 32-611335 |0.5-1 RE32-10-11374 0 45 1486
32-003 32-611336 |0.5-1 RE32-10-11375 0 45 1485
32-003 32-611232 | 2-25 RE32-10-11376 0 45 1485
32-003 32-611232 |0-1 RE32-10-11377 0 45 1485
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Table 4.0-1 (continued)

Depth PID Alpha Beta/Gamma
SMWU or AOC | Location ID (ft) Sample ID (ppm) (dpm*) (dpm)
32-003 32-611233 | 2-2.5 RE32-10-11378 0 45 1486
32-003 32-611233 |0-1 RE32-10-11379 0 45 1486
32-003 32-611234 | 2-2.5 RE32-10-11380 0 45 1486
32-003 32-611234 | 0-1 RE32-10-11381 0 45 1486
32-003 00-603605 |5.5-6.5 RE32-10-11385 0 7 1000
32-003 00-603606 |5-6 RE32-10-11386 0 7 1000
32-003 00-603609 |4-5 RE32-10-11387 0 7 1000
32-003 00-603611 |5-6 RE32-10-11388 0 7 1000
32-003 00-603601 |34 RE32-10-11389 0 7 1000
32-003 32-611335 |1.5-2 RE32-10-14068 0 8 1052
32-003 32-611336 |1.5-2 RE32-10-14069 0 8 1052
32-003 32-611337 |1.5-2 RE32-10-14070 0 8 1052
32-003 32-611787 |0.5-1 RE32-10-14071 0 10 1310
32-003 32-611788 |0.5-1 RE32-10-14072 0 10 1310
32-003 32-611789 |0.5-1 RE32-10-14073 0 10 1310
32-003 32-611842 |0.5-1 RE32-10-14342 0 8 1366
32-003 32-611788 |0.5-1 RE32-10-14343 0 10 1310
32-003 32-611789 |0.5-1 RE32-10-14344 0 10 1310
32-003 32-611845 | 7.5-8 RE32-10-14345 0 10 1027
32-003 32-611846 | 7-7.5 RE32-10-14346 0 10 1027
32-003 32-611847 |7.5-8 RE32-10-14347 0 10 1027
32-003 32-611913 |0.5-1 RE32-10-15406 0 42 1346
32-003 32-611913 | 2-25 RE32-10-15407 0 42 1346
32-003 32-611915 |0.5-1 RE32-10-15408 0 42 1346
32-003 32-611915 | 2-25 RE32-10-15409 0 42 1346
32-003 32-611917 |0.5-1 RE32-10-15410 0 10 1036
32-003 32-611917 | 2-2.5 RE32-10-15411 0 10 1036
32-003 32-611847 |8-85 RE32-10-21476 0 10 1027
32-003 32-611845 | 7-7.5 RE32-10-21477 0 10 1027
32-003 32-611846 | 7.5-8 RE32-10-21478 0 10 1027
32-003 32-611789 |0.5-1 RE32-10-24895 0 10 1382
32-003 32-611788 |0.5-1 RE32-10-24896 0 10 1382

Note: Readings are field measurements.
*dpm = Disintegrations per minute.
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Table 4.1-1
Samples Collected and Analyses Requested at SWMU 32-002(a)

3 o | Eg 5 -

= &L u'o o5 2 < < £ =

S @ 2z g2 £ 4= 2 2 0 = = 3 @ 2

@ © = ES = 22 2 4 m [ S o Q S

Sample ID Location ID | Depth (ft) Media E = 'g SE = 8 2 s g & & 7 e 3

REO00-08-15140 00-603580 |2-3 QBT3 08-1997 | 08-1997 | 08-1996 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997
REO00-08-15141 00-603580 |4-5 QBT3 08-1997 | 08-1997 | 08-1996 |08-1997 |08-1997 | 08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997 |08-1997
RE32-10-11452 00-603580 |6-7 QBT3 | —* — — — — — — 10-1962 | — — — — — —
REO00-08-15142 00-603581 |3-4 QBT3 08-2009 | 08-2008 | 08-2006 |08-2009 |08-2009 | 08-2009 |08-2009 |08-2008 | 08-2007 |08-2008 |08-2009 |08-2007 |08-2007 |08-2008
RE00-08-15143 | 00-603581 |5-6 QBT3 08-2009 | 08-2008 | 08-2006 |08-2009 |08-2009 | 08-2009 |08-2009 |08-2008 |08-2007 |08-2008 | 08-2009 |08-2007 |08-2007 |08-2008
RE32-10-11457 00-603581 | 7-8 QBT3 — — — — — — — 10-1989 | — — — — — —
RE00-08-15144 | 00-603582 |4-5 QBT3 08-2009 | 08-2008 | 08-2006 |08-2009 |08-2009 | 08-2009 | 08-2009 |08-2008 |08-2007 |08-2008 | 08-2009 |08-2007 |08-2007 |08-2008
REO00-08-15145 | 00-603582 |6-7 QBT3 08-2009 | 08-2008 |08-2006 |08-2009 |08-2009 |08-2009 |08-2009 |08-2008 | 08-2007 |08-2008 | 08-2009 |08-2007 |08-2007 | 08-2008
RE32-10-11455 00-603582 | 7-8 QBT3 — — — — — — — 10-1989 | — — — — — —
REO0-08-15146 | 00-603583 |6.5-7.5 QBT3 08-2009 | 08-2008 |08-2006 |08-2009 |08-2009 |08-2009 |08-2009 |08-2008 |08-2007 |08-2008 | 08-2009 |08-2007 |08-2007 | 08-2008
REO00-08-15147 00-603583 |8.5-9.5 QBT3 08-2009 | 08-2008 | 08-2006 |08-2009 |08-2009 | 08-2009 |08-2009 |08-2008 | 08-2007 |08-2008 |08-2009 |08-2007 |08-2007 |08-2008
RE32-10-11458 | 00-603583 |10-11 QBT3 |— — — — — — — 10-1989 | — — — — — —
REO00-08-15148 00-603584 |1.5-2.5 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15149 00-603584 |3.5-4.5 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15150 |00-603585 |0-1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15151 00-603585 |2-3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
RE32-10-11459 | 00-603585 |3-4 QBT3 |— — — — — — — 10-2112 | — — — — — —
RE32-10-11460 00-603585 |4-5 QBT3 — — — — — — — 10-2112 | — — — — — —
RE00-08-15152 00-603586 |0-1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15153 | 00-603586 |2-3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15154 00-603587 |0-1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15155 | 00-603587 |2-3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15156 00-603588 |0-1 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
RE00-08-15157 00-603588 | 2-3 QBT3 09-15 09-14 09-12 09-15 09-15 09-15 09-15 09-14 09-13 09-14 09-15 09-13 09-13 09-14
REO00-08-15181 00-603596 | 1.25-2.25 QBT3 09-4 09-4 09-3 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4
REO00-08-15182 00-603596 | 3.25-4.25 QBT3 09-4 09-4 09-3 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4 09-4
0132-96-0751 32-06353 0-0.5 QBT3 — — — 2069 — 2069 2069 2068 — — — — — —
0132-96-0610 32-06367 4-4.17 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 —
RE32-10-11453 | 32-06367 5-6 QBT3 |— — — — — — — 10-1962 | — — — — — —
0132-96-0601 32-06368 4.5-4.67 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 —
RE32-10-11456 | 32-06368 5-6 QBT3 |— — — — — — — 10-1989 | — — — — — —
0132-96-0602 32-06369 4.5-4.67 QBT4 — — — 2019 2019 2019 2019 2018 — — — 2017 2017 —
0132-96-0604 32-06370 5-5.25 QBT4 — — — 2023 2023 2023 2023 2022 — — — 2021 2021 —
RE32-10-11454 32-06370 1-2 SOIL — — — — — — — 10-1962 | — — — — — —
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Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

Table 4.1-1 (continued)

o)) 1S

b 2 = = =

T S ES S » o g S

s € | 93 5] 2 | B g | E =

S | o | 2 | 2| g | 82| 8 | & 2 2| g | 4 | 8

< g = £35 3 28 2 S @ S S o 8 s

Sample ID Location ID | Depth(ft) | Media g = a SE = & 2 s & & & 7 e 3
RE32-10-11461 32-06370 5-6 SOIL — — — — — — — 10-2382 | — — — — — —
0132-96-0606 32-06371 5-5.25 QBT4 — — — 2023 2023 2023 2023 2022 — — — 2021 2021 —
0132-96-0607 32-06372 3-3.25 QBT4 — — — 2027 2027 2027 2027 2026 — — — 2025 2025 —
RE32-10-11451 32-06372 4-5 QBT3 — — — — — — — 10-1962 | — — — — — —
RE32-10-11445 32-06373 2-3 SOIL — — — — — — — 10-2252 | — — — — — —
RE32-10-11446 32-06373 4-5 SOIL — — — — — — — 10-2252 | — — — — — —
0132-96-0608 32-06374 2-2.25 SOIL — — — 2027 2027 2027 2027 2026 — — — 2025 2025 —
0132-96-0609 32-06375 3.5-45 SOIL — — — 2038 2038 2038 2038 2037 — — — 2036 2036 —
0132-96-0616 32-06380 2.5-3 SOIL — — — 2057 2057 2057 2057 2055 — — — 2054 2054 —
RE32-10-11449 32-611241 1.5-2 SOIL — — — — — — — 10-2252 | — — — — — —
RE32-10-11450 32-611242 1.5-2 SOIL — — — — — — — 10-2252 | — — — — — —

Note: Numbers in analyte columns are request numbers.
* — = Analysis not requested.
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Table 4.1-2
Inorganic Chemicals above BVs at SWMU 32-002(a)
f—g?
E > £ £ g _ = 5 2 N g £ c

SamplelD | LocaionD | () | Media | < £ 3 & S S 5 3 3 S 3 £ g 2 = = $ 3 5 | 38| £ S
Qbt2,3,4BV* 7340 05 46 121 |[1.63 2200 7.14 3.14 |4.66 0.5 11.2 1690 482 0.1 6.58 na” na 0.3 1 2770 | 1.1 63.5
Soil BV? 29200 |0.83 295 1.83 |04 6120 19.3 8.64 |14.7 na 22.3 4610 671 0.1 15.4 na na 1.52 1 915 |0.73 48.8
Construction Worker SSL® 40700 | 124 4350 |144 | 309 na 449" 34.6° | 12400 6190 800 na 463 92.9° 6190 496000 | 217 1550 1550 | na |20.4 92900
Industrial SSL® 1130000 | 454 224000 | 2260 |1120 na 2920° 300" | 45400 22700 800 na 145000 | 310" 22700 | 1820000 |795 5680 5680 |na |74.9 341000
Recreational SSLY 791000 | 317 158000 | 1580 | 784 na 1910 238 |31700 15800 560 na 110000 | 238 15800 | 1260000 |555 3960 3960 | na |[52.3 238000
Residential SSL° 78100 |31.3 15600 |156 |77.9 na 219 23" |3130 1560 400 na 10700 | 23" 1560 125000 |54.8 |391 391 na |5.16 23500
RE00-08-15140 | 00-603580 |2-3 BT3 |—" — — — — — 105@Q) |— |— 0.54 (UJ) | — — — — 6.9 (J+) |0.89 — 0.54 (UJ) | — — |- —
RE00-08-15141 | 00-603580 |4-5 QBT3 |— — — — — — 187@+) | — |— 0.54 (UJ) | — — — — 10.2 1.2 — 0.39 (U) |— — | = —
RE32-10-11452 | 00-603580 | 6-7 QBT3 |— 1.06 (U) |— — — — 8.8 (J) - |—= NA' — — — — — NA NA 1.07 (U) |— — |- —
RE00-08-15142 | 00-603581 | 3-4 QBT3 |— — — — — — 1120 |— |— 059 (U) |— — — — 86(J) |25 — — — - | = —
RE00-08-15143 | 00-603581 | 5-6 QBT3 |— — — — — — 180+ |— |— 054 (U) |— — — — 0@ |17 — — — — |- —
RE32-10-11457 | 00-603581 | 7-8 QBT3 |— 1.02 (UJ) | — — — — 15.6 - |- NA — — — — — NA NA 1.06 (U) |— - |— —
RE00-08-15144 | 00-603582 | 4-5 QBT3 |— — — — — — — —  |—= 059 (U) |— — — — — 4.2 — — — — | = —
RE00-08-15145 | 00-603582 | 6-7 QBT3 |— — 138 (J) | — — — 9.2 (J) —  |470) 0.58 (U) |18.4(J) |— — — 71(0) |6.6 — — — — |- —
RE32-10-11455 | 00-603582 | 7-8 QBT3 [9230 1.16 (UJ) | 409 214 | — — 8.74 — 7.34 NA 20.8 2010 (J+) | — — 9.86 NA NA 118 (U) |— — | = —
RE00-08-15146 | 00-603583 | 6.5-7.5 QBT3 | — — — — — — 184(J) | — 53Q0) |— — — — — 11.3 0.32 — — — — |— —
RE00-08-15147 | 00-603583 | 8.5-9.5 QBT3 |— — — — — — 2943+ |— |— 052U) |— — — — 146 (J) |— — — — - |— —
RE32-10-11458 | 00-603583 | 10-11 QBT3 |— 1.11(UJ) | — — — — — — |— NA — — — — — NA NA 1.09 (U) |— — |- —
RE00-08-15148 | 00-603584 | 1.5-2.5 QBT3 | — 051(U) |— — — — — - |—= — — — — — — — 0.0024 | — — — |- —
RE00-08-15149 | 00-603584 |3.5-4.5 QBT3 |— 051 (U) |— — — — 105Q) |— |— — — — — — 7 0.14 (J) |0.0074 | — — — | = —
RE00-08-15150 | 00-603585 | 0-1 QBT3 |— 0.88 (U) |55 — — — — - |— — 21.6 — — 0.169 (J) | — 0.57 — — — — |- 102
RE00-08-15151 | 00-603585 | 2-3 QBT3 | 7450 (J) | — 73.1 14 Q) |— 3850(J) |8.1(U) |— 8201 |— — 2140 (J) |— — 1) |— 0.0027 | 0.9 — - | = —
RE32-10-11459 | 00-603585 | 3-4 QBT3 |— 1.01(U) |71.1 — — — 7.63 — 5.59 NA — — — — — NA NA 0.672(J-) | — — |- —
RE32-10-11460 | 00-603585 | 4-5 QBT3 10300 |1.1(U) |110 1.3 — 2960 12.9 — 9.49 NA — 2570 (J+) | — — 9.23 NA NA 1.13 (UJ) | — —  |113 () |—
RE00-08-15152 | 00-603586 | 0-1 QBT3 |— 0.54 (U) |53 — — 2350 (3) | — — 52 |— 14.5 — — 0.114 (J) | 6.6 0.71 0.0036 | — — — | = —
RE00-08-15153 | 00-603586 | 2-3 QBT3 |— 051(U) |— — — — 1080 |— |— — — — — — 8.4 — 0.0072 | — — — |— —
RE00-08-15154 | 00-603587 | 0-1 QBT3 |— — 48.8 — — 2700 — — 6.6 — 221 — — 0.316 (J) | — 3.2 — — — — | = —
RE00-08-15155 | 00-603587 | 2-3 QBT3 |— 051 (U) |— — — — — — |—= — — — — — — 0.43 0.0027 | 0.51 (U) |— — |- —
RE00-08-15156 | 00-603588 | 0-1 QBT3 |— — — — — — — - |—= — 25.6 — — 0.241 (J) |— 0.89 0.0031 | — — - | = —
RE00-08-15157 | 00-603588 | 2-3 QBT3 |— 051 (U) |— — — — 1080 |— |— — — — — — 7.6 0.15(@) |0.0024 |0.34(J) |— — |— —
RE00-08-15181 | 00-603596 | 1.25-2.25 | QBT3 | — — 55.1 — — — 103(J) | — 560) |— 13.6 — — 0.546 (J) |6.9(J) |016() |— 034(Q) |— — |- —
RE00-08-15182 | 00-603596 |3.25-4.25 | QBT3 |— — — — — — 17.8(@3+) | — |— — — — — — 9(J+) [013(Q) |— — — — |—= —
0132-96-0751 | 32-06353 |0-0.5 QBT3 |— 10 (UJ) |54 — — 4700 — — 7.1 NA 43(J-) |— 830 0.17 — NA NA 1 2(U) | — |13 —
0132-96-0610 | 32-06367 |4-4.17 QBT4 |— 11 (V) 61 — — — — - |- NA 17 — — 0.22 (UJ) | — NA NA — 22U) | — |— —
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Table 4.1-2 (continued)

Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

g
E > £ £ E & 5 g g £
Depth é .é § é E % -g E" % é =l g é c5>; I g % % o % E o

SamplelD |LocationD | () | Media | 2 - g | & | § 3 s | 8| 3§ & g g S 2 g g o 3 5 | 8| & | &
Qbt2,3,4 BV? 7340 0.5 46 1.21 1.63 2200 7.14 3.14 | 4.66 0.5 11.2 1690 482 0.1 6.58 na na 0.3 1 2770 | 1.1 63.5
Soil BV? 29200 0.83 295 1.83 0.4 6120 19.3 8.64 |14.7 na 22.3 4610 671 0.1 15.4 na na 1.52 1 915 |0.73 48.8
Construction Worker SSL°® 40700 124 4350 144 309 na 449d 34.6° | 12400 6190 800 na 463 92.9° 6190 496000 217 1550 1550 na 20.4 92900
Industrial SSL°® 1130000 | 454 224000 | 2260 1120 na 2920d 300f 45400 22700 800 na 145000 | 310 22700 1820000 | 795 5680 5680 na 74.9 341000
Recreational SSLY 791000 | 317 158000 | 1580 784 na 1910d 238 31700 15800 560 na 110000 | 238 15800 1260000 | 555 3960 3960 na 52.3 238000
Residential SSL°® 78100 31.3 15600 156 77.9 na 219d 23f 3130 1560 400 na 10700 23 1560 125000 54.8 391 391 na 5.16 23500
RE32-10-11453 | 32-06367 |5-6 QBT3 |— 1(U) — — — — — — = NA — — — — — NA NA 1.01 (U) |— — |= —
0132-96-0601 |32-06368 |4.5-4.67 | QBT4 |— 11U) |59 — — — — - = NA 26 — — 0.23 (UJ) | — NA NA — 23(U) | — |— —
RE32-10-11456 | 32-06368 5-6 QBT3 | — 1.06 (UJ) | — — — — 10.4 — — NA — — — — — NA NA 1.09 (V) — — — —
0132-96-0602 |32-06369 |4.5-4.67 | QBT4 |— 11U) |71 — — — — 33 | — NA 110 — — 0.11 (UJ) | — NA NA — 22(0) | — |— —
0132-96-0604 32-06370 5-5.25 QBT4 | — 5.43 (V) 54.2 — — — — — — NA 19 — — — — NA NA — — — — —
RE32-10-11454 | 32-06370 1-2 SOIL — 1.15 (V) — — — — — — — NA — — — — — NA NA — — 987 — —
RE32-10-11461 | 32-06370 5-6 SOIL — — — — 055 WUV) |— — — — NA — — — — — NA NA — — — — —
0132-96-0606 32-06371 5-5.25 QBT4 | — 512 (V) |— — — — — — — NA — — — — — NA NA — — — — —
0132-96-0607 | 32-06372 |3-3.25 QBT4 |8100 12 (UJ) | 140 — — 2400 — 48 |71 NA 26 — — 0.12(U) |— NA NA — 2.4 (U) | 4900 | — —
RE32-10-11451 | 32-06372 |4-5 QBT3 |— 0.569 (J) |— — — — 155Q) |— |— NA — — — — 7.41 (3) | NA NA 112 (U) |— — = —
RE32-10-11445 | 32-06373 |2-3 soiL |— 1.13 (UJ) | — — 0.565 (U) | — — —  |18.4 @+ |NA 386 (J) |— — — — NA NA | — — 2940 | — —
RE32-10-11446 | 32-06373 4-5 SOIL — 1.09 (UJ) | — — 0.543 (V) | — — — — NA 506 (J) | — — — — NA NA — — 2290 | — —
0132-96-0608 | 32-06374 |2-2.25 soiL | — 12Ul |— — 06(U) |— — — |= NA 24 — — 1.2 — NA NA | — 2.4 (U) | 1400 | — 69
0132-96-0609 |32-06375 |3.5-45 | SOIL |— 11 — — 0.56 (U) | — — - = NA 65(J-) |— — 011 (U) |— NA NA — 2.2(U) | 3500 | 1.4 (U) |49
0132-96-0616 32-06380 2.5-3 SOIL — 6.8 (V) — — 0.9 (V) — — — — NA — — — — — NA NA — 1.7 (V) | 3210 | — —
RE32-10-11449 | 32-611241 | 1.5-2 soiL | — 1.13 (UJ) | — — 0.563 (U) | 9540 (J) | — - = NA — — — — — NA NA — — 4030 | — —
RE32-10-11450 | 32-611242 | 1.5-2 SOIL — 1.11 (UJ) | — — 0.555 (V) | — — — 30.5 (J+) | NA — — — — — NA NA — — 3060 | — —

Notes: Results are in mg/kg. Data qualifiers are defined in Appendix A.
@ BVs are from LANL (1998, 059730).

b .
na = Not available.

¢ SSLs are from NMED (2009, 108070), unless otherwise noted.
d .
SSLs are for hexavalent chromium.

© Construction worker SSLs calculated using toxicity value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) and equation and parameters from NMED (2009, 108070).

f SSLs are from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm).
9 Recreational SSLs are from LANL (2010, 108613).

h_ - Not detected or not detected above BV.

' NA = Not analyzed.
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Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

Table 4.1-3
Organic Chemicals Detected at SWMU 32-002(a)
(8]
S ® = > = & S £
5 . |8 | £ |25 &S 5| 2 5
=l . | 8| Y| 2| 85| 5|5 2|5 |¢g| | ¢
= S IS IS 5 Ist =t =1 =1 = ) & & N
_ | 8 3 = S & g g = = &= = £ = g
Sample ID Location ID | Depth (ft) | Media | £ £ 2 2 & a a @ @ ool @ S ) a
Construction Worker SSL? 18600 | 263000 66800 7.58 213 21.3 213 6680b 2060 4760 47600 10800 20600 21.3
Industrial SSL? 36700 |851000 183000 |8.26 234 2.34 234 18300° | 234 1370 9100 960 2340 2.34
Recreational SSL® 20800 | 702000 104000 |10.5 30.1 3.01 30.1 10400° 301 1830 13500 2830 3010 3.01
Residential SSL® 3440 67500 17200 2.22 6.21 0.621 6.21 1720° 62.1 347 2600 240 621 0.621
RE00-08-15140 |00-603580 |2-3 QBT3 |1 0.0032 (J) | — — — — — — — 021(J) |— NA® — —
REO00-08-15141 | 00-603580 |4-5 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15142 | 00-603581 |3-4 QBT3 |— 0.0053 (J) | — — — — — — — — — NA — —
REO00-08-15143 | 00-603581 |5-6 QBT3 | — 0.0031 (J) | — — — — — — — — — NA — —
REO00-08-15144 | 00-603582 |4-5 QBT3 |— — — 0.042 |— — — — — — — NA — —
REO00-08-15145 | 00-603582 | 6-7 QBT3 |— — — — — — — — — — — NA — —
RE00-08-15146 |00-603583 |6.5-7.5 |QBT3 |— 0.0027 (J) | — 0.099 |— — — — — 0.056 (J) | — NA — —
REO00-08-15147 | 00-603583 |8.5-9.5 QBT3 |— — — — — — — — — 0.34 — NA — —
REO00-08-15148 | 00-603584 |1.5-2.5 QBT3 | — — — — — — — — — — — NA — —
REO00-08-15149 | 00-603584 |3.5-4.5 QBT3 |— — — — — — — — — — 0.055 (J) | NA — —
REO00-08-15150 | 00-603585 |0-1 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15151 | 00-603585 |2-3 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15152 | 00-603586 | 0-1 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15153 | 00-603586 |2-3 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15154 | 00-603587 |0-1 QBT3 |— — — — — — — — — — — NA 0.042 (J) | —
REO00-08-15155 | 00-603587 |2-3 QBT3 | — — — — — — — — — — 0.034 (J) | NA — —
REO00-08-15156 | 00-603588 |0-1 QBT3 | — — — — — — — — — — 0.038 (J) | NA — —
REO00-08-15157 | 00-603588 |2-3 QBT3 |— — — — — — — — — — — NA — —
REO00-08-15181 | 00-603596 |1.25-2.25 |QBT3 |— — — — — — — — — 0121) |— NA — —
REO00-08-15182 | 00-603596 |3.25-4.25 |QBT3 |— — — — — — — — — 0.44 — NA — —
0132-96-0610 | 32-06367 |4-4.17 QBT4 |— — 0.064 (J) | NA 0.68 0.52 0.81 02@) |031(Q) |— — 0.049 (J) |0.77 0.073 (J)
0132-96-0601 | 32-06368 |4.5-4.67 |QBT4 |— — — NA 017 (3) |0.14 () [0.2(@J) |0.074 () |0.075 () |— — 0.06(J) |019(J) |—
0132-96-0602 | 32-06369 |4.5-4.67 |QBT4 |— — 0.11(J) |NA 0.34(J) |0.27 (J) |0.4 0.079 (J) |0.17 (3) |— — 0.085 (J) |0.36 (3) |—
0132-96-0604 | 32-06370 |5-5.25 QBT4 |— — — NA 0.053 () | — 0.07 (J) |— — — — — 0.065 (J) | —
0132-96-0606 32-06371 5-5.25 QBT4 [0.3(J) |— 15 NA 4.2 35 55 0.83 2.4 — — 0.99 3.8 0.39 (9)
0132-96-0607 32-06372 3-3.25 QBT4 |— 0.033 (J+) | — NA 0.25 0.2 0.2 — — — — NA 0.29 —
0132-96-0608 32-06374 2-2.25 SOIL  |— — — NA — 0.35 0.33 1.2 0.28 — — NA 0.34 —
0132-96-0609 32-06375 3.5-45 SOIL — 0.022 (J+) | — NA — — — — — — — NA — —
0132-96-0616 32-06380 2.5-3 SOIL |— — 0.081 (J) | NA 0.73 0.58 0.59 0.33(J) |0.58 — — NA 0.81 —
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Table 4.1-3 (continued)

Upper Los Alamos Canyon Aggregate Area Former TA-32 Remedy Completion Report

© £ = c c 2 £ £
g g $ E E E E E
2 S s § S S g g
o ] 8 8 8 8 3 3
g | 2 2 3% E 8% 83 g S S
2 | 3 £ | 25 S 25 2% 2 g2 82
£ S g o g5 85 g5 g5 85 S g
Sample ID Location ID | Depth (ft) | Media -‘5 'é’ &z z i%.; :i%@, :i%.; :i%.; :i%@, E ; E ;
Construction Worker SSL? 552 1370 8910 8910 na’ na na na na na na
Industrial SSL® 100" 1550 24400 24400 na na na na na na na
Recreational SSL® 399 13000 13900 13900 na na na na na na na
Residential SSL® 78" 481 2290 2290 na na na na na na na
RE00-08-15140 | 00-603580 |2-3 QBT3 |— — — — — — — — — — —
REO0-08-15141 | 00-603580 |4-5 QBT3 |— — — — — — — — — — —
RE00-08-15142 | 00-603581 |3-4 QBT3 |— — — — 0.000000862 (J) |0.00000202 |— — — — —
REO00-08-15143 | 00-603581 |5-6 QBT3 |— — — — 0.000000566 (J) | 0.00000129 — — — — —
RE00-08-15144 | 00-603582 |4-5 QBT3 |— — — — 0.000000999 (J) |0.00000261 |— — 0.00000122 (J) | — —
REO00-08-15145 | 00-603582 |6-7 QBT3 |— — — — 0.000000543 (J) | 0.00000124 — — — — —
REO00-08-15146 | 00-603583 |6.5-7.5 QBT3 |— — — — 0.0000377 0.0000792 0.00001 (J) 0.000000877 (J) |0.0000337 0.000000407 (J) |0.00000122 (J)
REO00-08-15147 | 00-603583 |8.5-9.5 QBT3 |— — — — 0.0000241 0.0000407 0.00000764 (J) 0.00000051 (J) 0.0000209 — 0.00000084 (J)
REO00-08-15148 | 00-603584 |1.5-2.5 QBT3 |— — — — — 0.000000532 | — — — — —
RE00-08-15149 | 00-603584 |3.5-4.5 QBT3 |— — — — 0.000000555 (J) |0.00000125 |— — — — —
REO00-08-15150 |00-603585 |0-1 QBT3 |— — 0.036 (J) | — 0.000126 0.000255 0.0000428 0.00000168 (J) 0.000125 0.00000129 (J) |0.00000435
RE00-08-15151 | 00-603585 |2-3 QBT3 |— — — — 0.00000333 0.00000625 | 0.000000885 (J) |— 0.00000262 — —
REO00-08-15152 | 00-603586 |0-1 QBT3 |— — — — 0.0000127 0.0000304 0.00000411 — 0.00000993 — 0.000000496 (J)
REO00-08-15153 | 00-603586 |2-3 QBT3 |— — — — — 0.00000026 — — — — —
REO00-08-15154 | 00-603587 |0-1 QBT3 |— — 0.074 (J) | — 0.000038 0.0000857 0.0000104 0.000000476 (J) | 0.0000253 0.000000552 (J) | 0.00000135 (J)
REO00-08-15155 | 00-603587 |2-3 QBT3 |— — — — — 0.000000289 | — — — — —
RE00-08-15156 | 00-603588 |0-1 QBT3 |— — — — 0.0000348 0.0000719 0.0000115 0.000000352 (J) |0.0000273 0.000000388 (J) | 0.00000131 (J)
REO00-08-15157 | 00-603588 |2-3 QBT3 |— — — — 0.00000478 0.00000944 0.00000199 (J) — 0.00000496 — 0.000000191 (J)
REO00-08-15181 | 00-603596 |1.25-2.25 |QBT3 |— — — — 0.000084 0.000163 0.0000238 (J) 0.0000012 (J) 0.0000749 0.000000763 (J) |0.00000222 (J)
RE00-08-15182 | 00-603596 |3.25-4.25 |QBT3 |— — — — 0.0000283 0.0000585 0.00000757 (J) 0.000000472 (J) | 0.0000269 — 0.000000718 (J)
0132-96-0610 32-06367 4-4.17 QBT4 | — — 1.1 — NA NA NA NA NA NA NA
0132-96-0601 32-06368 4.5-4.67 QBT4 |— — 036 (1) |— NA NA NA NA NA NA NA
0132-96-0602 32-06369 4.5-4.67 QBT4 |— — 0.61 — NA NA NA NA NA NA NA
0132-96-0604 32-06370 5-5.25 QBT4 |— — 0.097 (J) | — NA NA NA NA NA NA NA
0132-96-0606 32-06371 |5-5.25 QBT4 (017 Q) |— 6.1 0.38(J) |NA NA NA NA NA NA NA
0132-96-0607 32-06372 3-3.25 QBT4 | — NA 0.45 — NA NA NA NA NA NA NA
0132-96-0608 32-06374 2-2.25 SOIL |— — 0.2 — NA NA NA NA NA NA NA
0132-96-0609 32-06375 3.5-4.5 SOIL |— — 0.4 — NA NA NA NA NA NA NA
0132-96-0616 32-06380 |2.5-3 SOIL | — 0.001(J) |1.3 — NA NA NA NA NA NA NA
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Construction Worker SSL? na na na na na na 213 10600 702 na na
Industrial SSL® na na na na na na 23.4 1090 252 na na
Recreational SSL° na na na na na na 30.1 4520 1950 na na
Residential SSL® na na na na na na 6.21 199 45 na na
RE00-08-15140 | 00-603580 |2-3 QBT3 |— — — — — — — — — 0.00000075 (J) |—
REO00-08-15141 | 00-603580 |4-5 QBT3 | — — — — — — — — — 0.000000588 (J) | —
RE00-08-15142 | 00-603581 |3-4 QBT3 |— — — — — — — 0.0059 — 0.00000739 0.00000086 (J)
REO00-08-15143 | 00-603581 |5-6 QBT3 |— — — — — — — 0.0074 — 0.00000437 (J) | 0.000000398 (J)
RE00-08-15144 | 00-603582 |4-5 QBT3 |— — 0.00000016 (J) |— — 0.000000545 (J) | — 0.0078 — 0.00000817 0.00000128 (J)
REO0-08-15145 | 00-603582 |6-7 QBT3 |— — 0.000000148 (J) | — — — — 0.0062 — 0.00000421 (J) | 0.000000689 (J)
REO0-08-15146 | 00-603583 |6.5-7.5 QBT3 |[0.00000096 (J) |0.00000694 |0.00000062 (J) |— 0.000000432 (J) | 0.0000101 — 0.0099 — 0.000337 0.0000386
RE00-08-15147 | 00-603583 |8.5-9.5 QBT3 |0.000000741 (J) | 0.00000477 |0.000000329 (J) | — 0.000000381 (J) | 0.00000739 — 0.0049 (J) | — 0.000202 0.0000204
REO00-08-15148 | 00-603584 |1.5-2.5 QBT3 | — — — — — — — — — 0.00000289 (J) |—
RE00-08-15149 | 00-603584 |3.5-4.5 QBT3 |— — — — — — — — — 0.00000387 (J) |—
REO00-08-15150 |00-603585 |0-1 QBT3 |0.0000025 0.0000248 0.00000106 (J) | 0.000000921 (J) |0.0000013 (J) 0.0000313 — 0.0077 — 0.000985 (J) 0.000177
RE00-08-15151 | 00-603585 |2-3 QBT3 |— 0.000000139 | — — — 0.000000361 — — — 0.0000252 (J) 0.00000325 (J)
RE00-08-15152 | 00-603586 |0-1 QBT3 |— 0.00000306 | 0.000000196 (J) | — 0.000000268 (J) | 0.00000386 — — — 0.000101 (J) 0.00000929
REO00-08-15153 | 00-603586 |2-3 QBT3 | — — — — — — — — — 0.00000148 (J) |—
RE00-08-15154 | 00-603587 |0-1 QBT3 | 0.000000924 (J) |0.000011 0.000000497 (J) | 0.00000046 (J) |0.000000631 (J) |0.0000112 — — — 0.000291 (J) 0.0000211
REO00-08-15155 | 00-603587 |2-3 QBT3 |— — — — — — — — — 0.0000017 (J) —
RE00-08-15156 | 00-603588 |0-1 QBT3 |0.000000797 (J) | 0.00000896 |0.000000342 (J) | 0.00000036 (J) |0.000000544 (J) | 0.0000105 — 0.0063 — 0.000253 (J) 0.0000259
REO00-08-15157 | 00-603588 |2-3 QBT3 |— 0.0000011 — — — 0.00000121 — — — 0.0000362 (J) 0.00000618
RE00-08-15181 | 00-603596 |1.25-2.25 |QBT3 |0.00000167 (J) |0.0000127 0.000000569 (J) | 0.000000386 (J) | 0.000000584 (J) | 0.0000167 — — — 0.00067 0.0000804
RE00-08-15182 | 00-603596 |3.25-4.25 | QBT3 |0.00000045 (J) |0.00000368 |— — — 0.00000486 (J) |— — — 0.000235 0.0000306
0132-96-0610 32-06367 4-4.17 QBT4 | NA NA NA NA NA NA 0.23 (J) — — NA NA
0132-96-0601 32-06368 4.5-4.67 QBT4 |NA NA NA NA NA NA 0.076 (J) | — — NA NA
0132-96-0602 32-06369 4.5-4.67 QBT4 | NA NA NA NA NA NA 0.091(J) |0.003(J) |— NA NA
0132-96-0604 32-06370 5-5.25 QBT4 |NA NA NA NA NA NA — — — NA NA
0132-96-0606 32-06371 5-5.25 QBT4 | NA NA NA NA NA NA 1 — 0.082 (J) |NA NA
0132-96-0607 32-06372 3-3.25 QBT4 | NA NA NA NA NA NA — — — NA NA
0132-96-0608 32-06374 2-2.25 SOIL NA NA NA NA NA NA 0.64 — — NA NA
0132-96-0609 32-06375 3.5-4.5 SOIL NA NA NA NA NA NA — — — NA NA
0132-96-0616 32-06380 |2.5-3 SOIL | NA NA NA NA NA NA 029 |— — NA NA
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Construction Worker SSL? na na na na na 7150 6680 na 0.0127 na 5820

Industrial SSL? na na na na na 20500 18300 na 0.00147 na 6760

Recreational SSL° na na na na na 12000 10400 na 0.00197 na 49800

Residential SSL® na na na na na 1830 1720 na 0.000374 na 2010
RE00-08-15140 | 00-603580 |2-3 QBT3 |— — — — — — — — — — —
RE00-08-15141 | 00-603580 |4-5 QBT3 |— — — — — — — — — — 