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EXECUTIVE SUMMARY

This Resource Conservation and Recovery Act (RCRA) Facility Investigation Report describes the
Phase | investigation performed at Technical Area (TA) 32. TA-32 is located south of Trinity Drive,

behind the present Los Alamos County Roads Division, at the north edge of Los Alamos Canyon.

The site served as the medical research and training facility at Los Alamos Scientific LLaboratory

from 1944 until it was decommissioned in_1954. During this time period, research at TA-32

included work in the areas of organic chemistry, radiobiology, and biochemistry. The Hazardous
and Solid Waste Amendments Module Vill of Los Alamos National Laboratory’s RCRA Facility
Permit (EPA 1990, 0306) identified three solid waste management units (SWMUs) with this site: a
former incinerator location (SWMU 32-001), and two former septic tank systems
[SWMUs 32-002(a, b)]. As a result of the Phase | investigation, two additional sites were identified
as SWMUs: a former transformer location (SWMU 32-003) and a drain line and outfall from
building TA-32-3 (SWMU 32-004).

The objectives of the Phase | investigation at TA-32 were to 1) determine if there was residual soil
contamination associated with the incinerator, the septic tank systems, and the related outfall
areas, 2) determine whether or not contaminants were present along the drainages that run from
the mesa top to the toe of the hill slope, which are related to the septic system outfalls; and
3) determine if the septic lines from the former TA-32 laboratory buildings to the former septic

tanks remained and, if found, remove them.

All of the SWMUs at TA-32 are recommended for Phase |l investigation as described below.

investigation is recommended at SWMU 32-001 to determine the extent of PCB contamination in

the surface and surrounding soils.

SWMU 32-002(a). The investigation intended for SWMU 32-002(a) is now considered to be an
investigation of the former transformer location, SWMU 32-003. No samples were collected at the
actual location of SWMU 32-002(a). Therefore, it is recommended that sampling at
SWMU 32-002(a) be conducted during the Phase |1 investigation to determine if there is any
contamination associated with the septic tank or its ouffall, and also to determine if the septic tank

or its associated septic lines remain on the mesa top.

SWMU 32-003. The results of thg inadvertent investigation of SWMU 32- the former

PTherefore, it

RFI Report for TA-32 viii June 30, 1995
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is recommended that Phase Il sampling be conducted in the vicinity of the former transformer to
evaluate the extent of PCB contamination. If the extent of PCB contamination is determined to

exceed regulatory cleanup levels, and this contamination is determined to be associated with TA-

32 operations}a voluntary corrective action will be conducted during the Phase Il investigation.

SWMU 32-002(b). The results of the investigation at SWMU 32-002(b) indicate the presence
of a septic tank line on the mesa top leading to the former septic tank location. RCRA vere
found in the pipe and in the underlying soils. Reconnaissance sampling in the outfall area
downgradient from SWMU 32-002(b) indicated the presence of RCRA metals, the polychlorinated
biphenyl Aroclor 1260™, and the possibility of radioactive contamination. A Phase Il sampling
investigation is recommended to define the nature and extent of contamination at

SWMU 32-002(b) in order to support a risk assessment.

SWMU 32-004. Recent evaluation of engineering drawings revealed the location of a vitrified
clay drain line believed to have served a room adjacent to a radiation source room in
building TA-32-3. The line leads to an outfall at the edge of the mesa, discharging directly into Los
Alamos Canyon. This site is now designated as SWMU 32-004. No sampling activities were
conducted at this site during the Phase | investigation. Therefore, a Phase |l investigation is
recommended to define the location of the drain line and to determine the nature and extent of

any contamination that may be present at the site.

RFl Report for TA-32 ix June 30, 1995
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1.0 INTRODUCTION

This report presents the results of the Phase | Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at the site of former Technical Area (TA) 32 at Los Alamos National
Laboratory (LANL). This report includes site background, data analysis and assessment approach,

site-specific results, conclusions, and recommendations, and a Phase |l sampling plan.

1.1 Facility Background

TA-32 is located south of Trinity Drive, behind the present Los Alamos County Roads Division,
near the north edge of Los Alamos Canyon (Fig. 1-1). The site served as the medical research and
training facility at Los Alamos Scientific Laboratory from 1944 to 1954. Research at TA-32

included work in the areas of organic chemistry, radiobiology, and biochemistry.

The TA-32 facilities included four laboratories (TA-32-1, -2, -5, and -11), a building that housed
both laboratories and offices (TA-32-3), three warehouses (TA-32-4, -12, and -13), an incinerator
(TA-32-9), two septic tanks (TA-32-7 and -8), a valve house (TA-32-6), and a transformer station
(TA-32-10). In addition, recent analysis of engineering drawings indicates the presence of a drain
line from building TA-32-3 that was not associated with a septic tank (no structure number
designated). According to the RFI Work Plan for OU 1079, the incinerator probably received any
combustible waste from the medical research facilities, and the two septic systems possibly
received several types of hazardous and radioactive wastes from laboratory sinks and drains.
Therefore, the RFI Work Plan for OU 1079 identifies the solid waste management units (SWMUs)
for this site as the former incinerator location (SWMU 32-001), and the two former septic tank
systems [SWMUs 32-002(a, b)]. Two additional SWMUs were identified as a resutt of the Phase |
investigation: the former transformer location (SWMU 32-003), and the drain line and outfall from
building TA-32-3 (SWMU 32-004) (Fig. 1-2). The RFI Work Plan for Operable Unit (OU) 1079
identifies the potential contaminants of concern at TA-32 as carbon-14, plutonium-238 and -239,
americium-241, tritium, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and target analyte list (TAL) metals (LANL 1992, 0783).

TA-32 was abandoned in 1953 and operations were moved to the Health Research Laboratory at
TA-43. TA-32 was decommissioned in 1954 and all of the structures were removed by a
contractor, Bert G. Clark, as part of the 1954 site clearing. The former incinerator location,
SWMU 32-001, is currently under a paved parking lot within the Los Alamos County Roads
Division storage yard. SWMU 32-002(a), a septic tank, was thought to have been left at the site

following decommissioning in 1954. SWMU 32-002(b), a reinforced concrete septic tank, was

RFI Report for TA-32 1 6/30/95
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removed in 1988. It was unknown whether the septic lines were removed during
decommissioning. No septic lines were found during the septic tank removal in 1988 (LANL
1992, 0783).

1.2 RFl Phase | Work Plan Overview

The objectives of the Phase | investigation at TA-32 were to 1) determine if there was residual soil
contamination associated with the incinerator, the septic tank systems, and the related outfall
areas, 2) determine whether or not contaminants were present along the drainages that run from
the mesa top to the toe of the hill slope, which are related to the septic system outfalls; and 3)
determine if the septic lines from the former TA-32 laboratory buildings to the former septic tanks

remained and, if found, remove them.

1.3 Field Activities

Field activities at TA-32 consisted of sampling at the former incinerator (SWMU 32-001), one of
the former septic tanks [SWMU 32-002(b)], and the former transformer location (32-003). In
addition, two trenches were dug to locate the former septic system lines and soil samples were
taken from each trench (ICF Kaiser 1993, 06-0103). No samples were collected at the second

septic tank [SWMU 32-002(a)] because it was incorrectly located.

All samples were field screened for radioactivity using a Ludlum Model 2221 with a Ludlum probe
44-9 (standard Geiger-Mueller) and for volatile organic vapors using a photoionization detector
(HNu). If radioactivity was detected in any sample during the field screening, that sample was to be
analyzed to identify individual radionuclides. If volatile organic vapors were detected in any sample
during field screening, that sample was to be analyzed for VOCs. All soil samples were then
analyzed for TAL metals and SVOCs. The TAL list includes aluminum, antimony, arsenic, barium,
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,

mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.

For the purposes of waste characterization, all samples were analyzed for polychlorinated
biphenyls (PCBs), and all subsurface soil samples were analyzed for VOCs. Six field duplicates
and one rinsate sample were collected for quality assurance (QA) purposes. In addition, one field
blank was collected in order to meet the LANL Quality Assurance Project Plan (QAPjP)
requirements (LANL 1991, 0412; ICF Kaiser 1993, 06-0103).
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2.0 ENVIRONMENTAL SETTING

2.1 Climate

The Los Alamos area of north-central New Mexico is classified as a semiarid, temperate mountain
climate. Annual precipitation in the area normally reaches about 18 in., 40% of which occurs as
brief, intense thunderstorms during July and August. Winter snowfall averages about 51 in.
annually. In summer months, maximum daily temperatures in the area are usually below 90°F,
dropping into the 50s at night. Winter temperatures typically range from 30°F to 50°F during the
day, and from 15°F to 25°F at night, occasionally dropping to 0°F or below (LANL 1993, 1017).
Winds in Los Alamos often vary greatly with the time of day and location, due in large part to the
complex terrain. Prevailing winds at TA-32 are generally from the west-southwest to
south-southwest, averaging about 12 mph (LANL 1992, 0783).

2.2 Geology

TA-32 is situated on the Pajarito Plateau. The plateau has a relatively flat, eastward-sloping surface
dissected by numerous steep-sided canyons. TA-32 is located on the south side of East Mesa at
an elevation of 7 260 ft. East Mesa is bounded by Pueblo Canyon to the north, Los Alamos
Canyon to the south, and DP Canyon on the southeastern edge. The ground at the site slopes
gently to the south to the edge of Los Alamos Canyon. The canyon wall adjacent to the mesa top
consists of alternating steep slopes and cliffs, with a gently sloping bench about 100 ft below the
top of the escarpment. The surface soils at TA-32 are made up of alluvial deposits and
well-drained, sandy loams. Bandelier Tuff, composed of volcanic air-fall and ash-flow deposits,
forms the bedrock at the site. Areas of exposed bedrock exist near the edges of the mesa (LANL
1992, 0783).

2.3 Hydrology

There is no surface water present at TA-32, but surface water runoff can occur in response to rain
or melting snow. Surface runoff from the TA-32 mesa top currently exits to the south, flowing over
the bench and down to the bottom of Los Alamos Canyon by way of natural drainages (LANL
1992, 0783). The prevalence of short, intense summer thunderstorms suggests that water-driven
erosion of surface soils may be an important mechanism in transporting surface contaminants at
TA-32.
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The Los Alamos Canyon watershed stretches from above the townsite all the way to the Rio
Grande. Los Alamos Canyon contains an intermittent stream along most of its length, including

the section of the canyon directly below TA-32.

The main aquifer beneath the Pajarito Plateau is at an elevation of nearly 6 000 ft and lies chiefly
within the sediments of the Puye and Tesuque geologic formations. At mesa top sites such as
TA-32, between 1 000 and 1 200 ft of unsaturated tuff sediments separate the surface from the
main aquifer. A shallow alluvial aquifer and a perched aquifer were located at an intermediate
depth (325 ft below Los Alamos Canyon) in drill hole LADP-3 at nearby TA-21. The lateral
continuity of these aquifers is not known, so they may or may not be present beneath TA-32

(Broxton et al. in preparation, 1162).

2.4 Wildlife Habitats and Threatened and Endangered Species

Because the topography at TA-32 varies from gently sloping mesa tops to steep canyon walls and
cliffs, the site is readily discernible into two wildlife habitats: the mesa top and the cliff side. The
mesa top is characterized by heavy commercial development and urban disturbance from the Los
Alamos townsite. Comprehensive plant and animal inventories were not performed for the mesa
top because of the high disturbance levels. Because the wildlife habitat on the mesa top can be
characterized as artificial urban plant and animal communities, the screening assessment for the

mesa top will not include an ecological component.

However, the wildlife habitats on the south-facing cliff side at TA-32 and in the bottom of Los
Alamos Canyon were not highly disturbed until the recent installation of a gas pipeline. These
habitats are described in Appendix L of the Installation Work Plan (LANL 1993, 1017) and in the
Biological Assessment for Environmental Restoration Program Operable Unit 1079 (Biggs 1993,
06-0101). Below and east of TA-32, the Los Alamos Canyon bottom has some disturbance from
TA-41 and TA-2 operations, but the lower canyon from TA-2 to State Road 4 is restricted and
undisturbed. A paved highway runs along the canyon bottomn from the west to TA-2 and TA-41. A

restricted-access dirt road continues east along the canyon bottom.

Los Alamos Reservoir in upper Los Alamos Canyon on US Forest Service land lies above and
west of the TA-32 hillside areas. A stream flows in Los Alamos Canyon during spring runoff and
intermittently due to summer rains, supporting ponderosa pine and riparian plant communities. On
the south-facing slopes in the TA-32 area, two habitats are evident: a rocky cliff-face habitat and a
habitat made up of various benches and drainages. The latter supports a transitional community

composed of species from the pinion-juniper and ponderosa pine plant communities. These
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communities graduate to a ponderosa pine habitat on the canyon bottom and then merge to

mixed conifer habitats on the north-facing slope across from the hillside areas at former TA-1.

Biological surveys did not find any threatened and endangered plant or animal species within the
hillside areas or along Los Alamos Canyon, but the potential presence of these species must still
be considered (Bennett 1992, 06-0100; Biggs 1993, 06-0101). The Jemez Mountéin
salamander, protected as endangered in New Mexico, has been found on the north-facing slope
of Los Alamos Canyon just below the bridge, but the habitats on the south-facing hillsides are not
suitable. The spotted bat, a federal candidate for endangered species status and protected as
endangered in New Mexico, may use the rocky cliffs as a roosting area. Pottions of the upper
canyon bottom may be suitable for the meadow jumping mouse, a federal candidate for
endangered species status and protected as threatened in New Mexico. However, the disturbed
canyon bottom with the intermittent stream below the hillside is considered only a marginal habitat
for the jumping mouse. Portions of lower Los Alamos Canyon may offer suitable nesting and
feeding areas for the northern goshawk, a federal candidate for endangered species status, and
for the peregrine falcon, federally endangered and protected as endangered in New Mexico.
However, these predators have large feeding ranges and great mobility and should not be

impacted by any potential contamination at TA-32.

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSIS

Subsection 3.1 describes the analytical methodology and data evaluation techniques used in the
Phase | investigation at TA-32. Subsections 3.2 and 3.3 present the human health and

ecotoxicological screening assessment methodologies used to evaluate the data.

3.1 Analytical Methodology

All samples were submitted with chain-of-custody documentation to the sample coordination
facility (SCF) or to the CST-9 mobile radiological analysis laboratory (MRAL) for analysis. Selected
samples were analyzed for TAL metals by flame atomic absorption (EPA SW-846 Method 7420),
cold vaporization atomic absorption (EPA SW-846 Method 7471), and inductively coupled plasma
emission spectroscopy (EPA SW-846 Method 6010). The TAL metals include aluminum,
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium,
vanadium, and zinc. Analyses for VOCs were conducted using gas chromatography/mass
spectrometry, EPA SW-846 Method 8260 (Purge and Trap/Capillary Column Method). Analyses
for SVOCs were conducted using gas chromatography/mass spectrometry, EPA SW-846
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Method 8270 (Solvent Extraction/Direct Injection). Analyses for pesticides and PCBs were
conducted using gas chromatography/electron capture detection, EPA SW-846 Method 8080.
Analyses for cesium-137 and americium-241 were conducted using gamma spectroscopy.
Analyses for uranium-234, -235, and -238 and plutonium-238 and -239 were conducted using
alpha spectroscopy. At the MRAL, percent moisture analyses were conducted using a Denver
Instruments IR100 Moisture Analyzer, tritium analyses were conducted using liquid scintillation
counting, gross alpha and gross beta analyses were conducted using a gas flow proportional
counting technique, and gross gamma analyses were conducted using a Bicron 5 in. by 7 in.

sodium iodide (Nal) well counter.

Data validation was performed on all data from the analytical laboratories. Ten percent of the data
were validated at the highest level (level 3), and all other data were validated at the basic level
(level 1). These data validation levels are defined in the Health and Environmental Chemistry
Quality Assurance Program Plan (Gladney and Gautier 1991, 0410). When there were specific
questions concerning data from a level! 1 validation, a level 3 validation was requested. Validation
was performed in accordance with the guidelines from the LANL Environment Restoration (ER)
Project Generic Quality Assurance Project Plan (LANL 1991, 0553).

3.1.1 Quality Assurance/Quality Control Activities

Thirty-two soil samples, including six field duplicates and one field blank, were collected at TA-32.
One liquid sample, an equipment rinsate, was also submitted for analyses. Radiation screening
results (gross alpha, gross beta, and gross gamma) for all samples were below detection limits with
the exception of one outfall soil sample, AAA4705. Radiological emissions from this sample were
detected at a level slightly above background when it was screened in the field using a Ludlum
Model 2221 with a Ludlum Probe 44-9 (standard Geiger-Mueller). The instrument registered
200 counts per minute (cpm) for this sample at the time of its collection, compared to background
levels of 80 to 140 cpm. The sample was further analyzed by the MRAL, and was found to contain
a concentration of gamma radiation of 24.9 pCi/g, compared to a minimum detection activity for
gamma radiation of 4.4 pCi/g. The sample was inadvertently not sent to a laboratory for isotopic
analysis. However, during the Phase Il investigation at TA-32, if the gross radioactivity
measurements from a sample indicate the presence of radiological contamination, the sample will

be analyzed for selected radioisotopes depending on the type of radioactivity detected.

All 32 soil samples were analyzed for TAL metals under request numbers 15719 and 15735. In
request 15719, there was one blind quality control (QC) sample in which almost all of the analyte
values were outside of acceptable QC limits. A second blind QC sample had analyte values within

the allowable limits for all analytes excebt mercury. Since all of the matrix spikes, duplicates, and
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run-time QC samples had values within the allowable limits for all analytes during the analysis of all
32 samples, the TAL metals data in request 15719 are rated as valid for all analytes except

mercury.

The mercury value was analyzed in the two problematic blind QC samples. The mercury values for
the first blind QC saAmple were 30% to 40% lower than the expected value. All QC analyses run
during the analyses of these samples were within allowable limits. However, because there was
some variation in the mercury value in the sample duplicates as well as the problematic blind QC
samples, the mercury data from request 15719 are rated as “J” or “UJ,” detected or undetected
estimated quantities (EPA 1989, 0305). This means that the mercury values have uncertainties
up to 40%. As long as no mercury values are detected within 40% of the screening action level
(SAL), there should be no problem in using this data. The SAL for mercury is 24 mg/kg. Forty
percent of 24 mg/kg is 9.6 mg/kg. Therefore, any mercury value of 14.4 mg/kg or greater may be

at or above the mercury SAL. All values of mercury below 14.4 mg/kg are valid.

In the QC samples in TAL metals request 15735, all analytes except cadmium had values within
allowable limits. The cadmium values were 25% lower than expected in the QC samples. However,
the cadmium values for all of the samples were very low, ranging from less than 0.4 to 0.6 mg/kg
compared to a SAL of 80 mg/kg. Therefore, the 25% error does not affect the usability of the data.

All of the data associated with TAL metals in this request are rated as valid.

Twenty-five samples were analyzed for VOCs under request number 15718. All of the QC results
for the analysis in this request were within allowable limits; therefore, all of the data associated with

VOCs in this request are rated as valid.

All thirty-two samples were analyzed for SVOCs under request numbers 15718 and 15736. In
request 15718, all of the QC results for the analysis were within allowable limits; therefore, all of
the data associated with SVOCs in this request are not qualified and are valid. In request 15736,
di-n-butyl phthalate (0.73 mg/kg), butyl benzyl phthalate (0.67 mg/kg), and bis (2-ethylhexyl)
phthalate (1.3 mg/kg) were detected in the method blank as weli as in the samples. However,
since all of the compounds were found in the method blank and the samples at similar
concentrations, the presence of these compounds is attributed to laboratory contamination.
There were also several high surrogate recoveries in this request. However, since the only
analytes detected in the samples in this request (other than laboratory contaminants) were several
PAHSs at low levels, this does not affect the usability of the data. All of the data conceming SVOCs

in requests 15718 and 15736 are rated as valid.
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Thirty-two samples were analyzed for PCBs under requests 15718 and 15736. All analyte levels

in request 15718 were within allowable QC limits. In request 15736, the equipment rinsate

sample, AAA4712, exceeded the holding time by 48 hours. All other samples were analyzed

within the holding times. However, because no PCBs were found in any of the samples in this

request, and the equipment rinsate is related to these samples, the missed holding time does not

affect the usability of the data. All of the data for PCBs in these requests are rated as valid.

Under request 15721, one field blank was analyzed for uranium-234, -235, and -238,

cesium-137, americium-241, and plutonium-238 and -239. All of the QC results for the analyses in

this request were within allowable limits; therefore, all of the data associated with this request are

rated as valid.

All of the QC results for analyses in which QC issues were a concern are summarized in Table 3-1.
TABLE 3-1
QUALITY CONTROL RESULTS FOR TA-32 SAMPLES

LOCATION 1D

SAMPLE
iD

MATRIX

SUITE

REQUEST
NUMBER

COMMENTS

32-1036

AAA1285

Surface soil

inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1037

AAA1286

Surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. Ali other data are valid.

32-1035

AAA1287

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or *J“) because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1001

AAA4690

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1002

AAA4691

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1003

AAA4692

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1004

AAA4693

Surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1005

AAA4694

Surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1007

AAA4695

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.
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TABLE 3-1 (CONTINUED)
QUALITY CONTROL RESULTS FOR TA-32 SAMPLES

LOCATION ID

SAMPLE
ID

MATRIX

SUITE

REQUEST
NUMBER

COMMENTS

32-1007

AAA4696

Near-surface soil

Inorganics

15718

Mercury results are estimated ("UJ* or “J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1008

AAA4697

Near-surface soil

Inorganics

15718

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1009

AAA4698

Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ* or "J*) because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1010

AAA4699

Soil'sediment

Inorganics

15719

Mercury results are estimated ("UJ* or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid All other data are valid.

32-1011

AAA4700

Soil/'sediment

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recaveries. Mercury vaiues
below 14.4 mg/kg are valid. All other data are valid.

32-1012

AAA4701

Soil/'sediment

Inorganics

15719

Mercury results are estima:ed ("UJ* or “J) because
of low blind QC sample recsveries. Mercury values
below 14.4 mg/kg are valic. All other data are valid.

32-1013

AAA4702

Surface soil

Inorganics

15719

Mercury results are estima:ed ("UJ" or "J") because
of low blind QC sample recaveries. Mercury values
below 14.4 mg/kg are valic. All other data are valid.

32-1014

AAA4703

Surface soil

Inorganics

15719

Mercury results are estima:sd ("UJ" or "J") because
of low blind QC sample reccveries. Mercury values
below 14.4 mg/kg are valic. All other data are valid.

32-1015

AAA4704

Surface soil

Inorganics

15719

Mercury results are estima:sd ("UJ" or "J") because
of low blind QC sample reczveries. Mercury values
below 14.4 mgkg are valic. All other data are valid.

32-1016

AAA4705

Surface soil

Inorganics

15719

Mercury results are estima:=d ("UJ" or “J") because
of low blind QC sample recsveries. Mercury values
below 14.4 mg’kg are valic. All other data are valid.

32-1016

AAA4705

Surface soil

PCBs?

15736

Equipment rinsate missed rolding time, but no
PCBs were detected in sarples. Therefore, this
does not affect usability of Zata. All data are valid.

32-1017

AAA4706

Surface soil

Inorganics

15735

Cadmium values low by 25% in QC samples. Sample
values also low (0.4-0.6 mz kg). Does not affect
usability of data; all data -z valid.

32-1017

AAA4706

Surface soil

sSvocsP

15736

Phthalate contamination of method blank due to lab
contamination. QC results within allowable limits; all
data are valid.

32-1017

AAA4706

Surface soil

PCBs

15736

Equipment rinsate missed ~olding time, but no
PCBs were detected in sarples. Therefore, this
does not affect usability of Jata. All data are valid.

32-1018

AAA4707

Surface soil

Inorganics

15735

Cadmium values low by 25% in QC samples. Sample
values also low (0.4-0.6 mzkg). Does not affect
usability of data; all data a-s valid.
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TABLE 3-1 (CONTINUED)

QUALITY CONTROL RESULTS FOR TA-32 SAMPLES

LOCATION ID

SAMPLE
iD

MATRIX

SUITE

REQUEST
NUMBER

COMMENTS

32-1018

AAA4707

Surface soil

SVOCs

15736

Phthalate contamination of method blank due to lab |-
contamination. QC results within allowable limits; all
data are valid.

32-1018

AAA4707

Surface soil

PCBs

15736

Equipment rinsate missed holding time, but no
PCBs were detected in samples. Therefore, this
does not affect usability of data. All data are valid.

32-1019

AAA4708

Surace soil

Inorganics

15735

Cadmium values low by 25% in QC samples. Sample
values also low (0.4-0.6 mg'kg). Does not affect
usability of data; all data are valid.

32-1019

AAA4708

Surface soil

SVOCs

15736

Phthalate contamination of method blank due to lab
contamination. QC results within aliowable limits; all
data are valid.

32-1019

AAA4708

Surface soil

PCBs

15736

Equipment rinsate missed holding time, but no
PCBs were detected in sarmmples. Therefore, this
does not affect usability of data. All data are valid.

32-1020

AAA4709

Surface soil

Inorganics

15735

Cadmium values low by 25% in QC samples. Sample
values also low (0.4-0.6 mg'kg). Does not affect
usability of data; all data ars valid.

32-1020

AAA4709

Surface soil

SVOCs

15736

Phthalate contamination of method blank due to lab
contamination. QC results within allowable limits; all
data are valid.

32-1020

AAA4709

Surface soil

PCBs

15736

Equipment rinsate missed holding time, but no
PCBs were detected in sarmples. Therefore, this
does not affect usability of Zata. All data are valid.

32-1021

AAA4710

Surface soil

Inorganics

15735

Cadmium values low by 25% in QC samples. Sample
values also low (0.4-0.6 mz kg). Does not affect
usability of data; all data ars valid.

32-1021

AAA4710

Surface soil

SVOCs

15736

Phthalate contamination of method blank due to lab
contamination. QC results within allowable limits; all
data are valid.

32-1021

AAA4710

Surface soil

PCBs

15736

Equipment rinsate missed tolding time, but no
PCBs were detected in sarroles. Therefore, this
does not affect usability of data. All data are valid.

32-1022

AAA4T711

Surace soil

Inorganics

15735

Cadmium values low by 255 in QC samples. Sample
values also low (0.4-0.6 mzkg). Does not affect
usability of data; all data ars valid.

32-1022

AAA4TI

Surface soil

SVOCs

15736

Phthalate contamination of method blank due to lab
contamination. QC results within allowable limits; all
data are valid.

32-1022

AAA4711

Surface soil

PCBs

15736

Equipment rinsate missed tolding time, but no
PCBs were detected in samples. Therefore, this
does not affect usability of data. All data are valid.

32-1003

AAA4713

Near-surface soil

Inorganics

15719

Mercury results are estimaisd ("UJ" or “J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mgg are valid. All other data are valid.
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TABLE 3-1 (CONTINUED)
QUALITY CONTROL RESULTS FOR TA-32 SAMPLES

LOCATION ID| SAMPLE

ID

MATRIX

SUITE

REQUEST
NUMBER

COMMENTS

32-1025 AAA4715 |Surface soil

Inorganics

16719

Mercury results are estimated ("UJ" or "J*) because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1013 AAA4716 |Surface soil

Inorganics

15719

Mercury results are estimated (*UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1013 AAA4717 |Surface soil

Inorganics

15719

Mercury results are estimated ("UJ* or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1002 AAA4718 |Near-surface soil

Inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

32-1002 AAA4719 |Near-surface soil

inorganics

15719

Mercury results are estimated ("UJ" or "J") because
of low blind QC sample recoveries. Mercury values
below 14.4 mg/kg are valid. All other data are valid.

a PCBs = Polychlorinated biphenyis.

b SvOCs = Semivolatile organic compounds.

3.2 Screening Assessment Methodology

Screening assessment of the data makes use of simple comparisons to determine which
chemicals require further evaluation and which do not. Chemicals requiring further evaluation are
retained as chemicals of potential concern (COPCs). Figure 3-1 shows the decision logic used in
the data analysis and screening assessment process. Screening is conducted on all COPCs
detected at a site. COPCs that are not detected are eliminated from the screening process. A
detailed discussion of the screening assessment is located in Appendix J of the Installation Work
Plan (LANL 1993, 1017). Subsection 4.0 of this document presents the screening assessments
performed on the data from each of the SWMUs at TA-32.

3.2.1 Background Comparison Methodology

The first step in the screening assessment is a background comparison. The background
comparison is carried out for all inorganic analytes, polycyclic aromatic hydrocarbons (PAHSs), and

radionuclides.
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+ Identify chemicals of potential concemn (COPCs).

+ Identify environmental media of concern.

» Review the data for each potential release site
(PRS) for each medium.

» Identify appropriate screening action levels
(SALs) or background levels.

Can

Chemical is eliminated
as a COPC.

constituent
concentrations
be attributed to positive
laboratory or
field bias?

Chemical is eliminated
as a COPC.

Are any
COPC concentrations
greater than
backgrounda?

Is the
maximum

Chemical is eliminated
as a COPCb,

value of any COPC
concentration greater than
the SAL or applicable
regulatory levels

No

for that
COPC?

L Screening
assessment

2 Inorganics are compared to LANL background
concentrations, and PA~s are compared to Bradley urban
background concentratons (Bradley et al. 1994, 1144).
All detected organics ara retained as COPCs.

ba multiple constituent evaluation will be
performed on all analyies with values that are
less than the SAL and zbove background levels.

€ RFI Phase Il sampling or risk assessment will
be performed. :

Fig. 3-1. Data analysis and screening assessment decision logic flow chart.
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Inorganics. COPCs that occur naturally in soils, including most inorganics, are statistically
compared with background concentrations in comparable uncontaminated soils. The statistical
comparisons to background in this report follow the general guidance in the LANL Environmental
Restoration Project policy paper, “Statistical Comparisons to Background, Part I” (LANL 1995,
06-0105).

This policy paper uses methods described in the Environmental Protection Agency (EPA)
guidance document, Statistical Analysis of Groundwater Monitoring Data (EPA 1989, 1141). The
hot measurement test was used as the statistically-based screening tooi for background
compatrisons of TA-32 data. This test identifies the site data that exceed the highest background
concentrations. It is based on the upper tolerance limits (UTLs) calculated for naturally occurring
inorganics (Table 3-2). The UTL is the 95% upper confidence level of the 99th percentile. The
99th percentile is a value, estimated from the data distribution, that will be exceeded by only 1% of
the data. For more information on UTLs, see the LANL Environmental Restoration Project policy
paper on background comparisons (LANL 1995, 06-0105). UTLs were not calculated for
inorganics with a detection frequency of less than or equal to 50% (antimony, cadmium, mercury,
selenium, and thallium). The background maximum was used as their screening value. The LANL
background soil data do not currently include silver measured by the SW-846 method, so the
maximum of the total elemental concentration as measured by instrumental neutron activation

analysis, which is 1.61 mg/kg, was used as the screening value.

Inorganic chemicals with values less than their background UTLs are eliminated as COPCs.
Inorganic chemicals with values greater than their background UTLs are advanced in the

screening process to the comparison with SALs.

PAHs. PAHs are chemicals formed during the incomplete combustion of coal, wood, oil, gas,
garbage, or other organic materials. PAHs are manufactured only in small quantities for research
purposes or for limited commercial applications (Clement International Corporation 1990, 0873).
PAHs are widely distributed in urban environments such as the Los Alamos townsite due to
human activities (Bradley et al. 1994, 1144). Therefore, it is appropriate to compare PAH
concentrations at Los Alamos sites with urban background concentrations to determine if a
release has occurred. No LANL-specific background PAH data are available, so background PAH
data are derived from literature values reported for PAHs in other urban environments (Bradley

et al. 1994, 1144).

If the maximum concentration for a given PAH is less than the urban background UTL, that PAH is
eliminated as a COPC. If the maximum concentration for a given PAH is greater than the urban

background UTL, that PAH will be included in subsequent screening assessment evaluations.
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TABLE 3-2

LIST OF UPPER TOLERANCE LIMITS FOR LOS ALAMOS NATIONAL
LABORATORY SOIL BACKGROUND DATA FOR INORGANIC ANALYTES

ANALYTE SAL? MEAND STANDARD UTL® NUMBER OF | NUMBER OF
(mg/kg) DEVIATION 99%, 0.95 SAMPLES SAMPLES
> Lopd
Aluminum 78 000 | 19 000 13 800 123 000 47 47
Antimony 32 2.45 0.36 2.5t 46 2
Arsenic NA® 4.4 2.5 11.6 46 46
Barium 5 600 161 129 1140 47 47
Beryllium NA®& 1.15 0.75 3.31 47 47
Cadmium 39 0.39 0.54 2.7t 47 5
Calcium NA®e 5 790 12 500 54 400 47 47
Chromium (Total) 9 11.7 7.8 34.2 47 47
Cobalt 4 700 15.2 7.6 51.1 47 47
Copper 3 000 5.3 3.6 15.7 47 45
lron NAE 14 500 7 320 35 600 47 47
Lead 400h 15.0 8.3 39.0 47 44
Magnesium NA® 2 920 2 150 16 100 47 47
Manganese 390 343 238 1 030 47 47
Mercury 24 0.05 0.01 0.1f 48 4
Nickel 1 600 9.7 5.9 26.7 47 45
Potassium NAE€ 2 420 1 304 6 180 47 47
Selenium 400 0.43 0.41 1.7f 46 23
Silver 400 1.69 0.40 1.61% 1 50 1
Sodium NAE 577 453 3 320 47 47
Thallium 6.4 0.27 0.24 0.9f 45 21
Vanadium 560 25 14 66 47 47
Zinc 24 000 41 21 101 47 47
a8 SAL = Screening action level.
b Concentration values less than the limit of detection (LOD) were replaced by one-half the LOD.
¢ UTL = Background upper tolerance limit.
d LOD = Limit of detection.
@ NA = No applicable value is available.
t The maximum value is used as the screening value rather than the UTL.
9 The SAL for chromium VI is 400 mg/kg; the SAL for chromium Uil is 80 000 mg/kg.
h EPA 1989, 06-0109.
1
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Non-PAH Organics. With the exception of PAHs, background data are not available for
organic chemicals. For these chemicals, the reporting limits are used as a point of comparison. [t
should be noted, however, that reporting limits are dependent on a number of factors (e.g., the
presence of other chemicals and matrix interference), and may vary from chemical to chemical or
from analysis to analysis. As such, the actual reporting limit for a pasticular chemical for a particular

analysis must be used in this comparison.

If a chemical has a reported concentration that exceeds its reporiing limit, then that chemical is
carried forward through the screening assessment process. tf a chemical does not have a
reported concentration that exceeds the reporting limit, then that chemical is generally removed
from further consideration. It should be noted, however, that a chemical that does not have a
reported concentration greater than the reporting limit may be carried through the screening
assessment process if the chemical is expected to be present at 7e site based on knowledge of
historical operations and the maximum reporting limit is greatsr than the SAL or ecological

screening action level (ESAL).
3.2.2 Human Health Screening Action Levels Comparison Methodology

The second step in performing the screening assessment is a comparison with SALs. SALs are
protective risk-based levels, based primarily on formulas presznted in the proposed RCRA
Subpart S, that are intended for use as a preliminary scresning tool (EPA 1990, 0432).
Appendix J of the Installation Work Plan explains how the SALs used in the screening
assessment are derived (LANL 1993, 1017). All inorganic COPCs and PAHs detected at
concentrations greater than their background UTLs, and all detected non-PAH organic COPCs
are compared with their respective SALs. Based on this comparison, each COPC is placed into

one of three categories: greater than or equal to SAL, no SAL, or z=low SAL.

Greater than or equal to SAL indicates that at lezst one chemical value is greater than or
equal to the SAL for that chemical. Any chemical that is greater thzn or equal to its SAL remains a

COPC unless an applicable regulatory guideline takes precedent.

No SAL indicates that there is currently no SAL avaiable for ccmiparison and that at least one
chemical value is greater than the reporting limit. Reguiatory guid=:ines are checked to determine
if there are any appropriate criteria for comparison to determinz if these chemicals should be
maintained as COPCs (Vocke 1993, 1073).

Below SAL indicates that the chemical values are all less than thzir respective SALs. Chemicals
with concentrations below their respective SALs in all samples generally pose no risk. However,

these chemicals are further evaluated to determine the potential {zr adverse health effects due to
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exposure to the COPC in combination with other chemicals. This is called the multiple constituent

evaluation.

It is possible that chemicals in combination, while near but not exceeding their SALs, could prove
harmful to human health. in evaluating the effects of multiple chemicals, a simplistic screening
approach that assumes additive effects is used to normalize concentration data by comparing

concentration data to SALs, as shown in following equation:

M= C/SAL
COPCs
where:

M = maximum sum of proportions,
C,=maximum concentration of the i ¥ constituent for a given site, and
SAL = chemical-specific SAL for the i # constituent.

If the sum of the proportions between each chemical that is below SAL (C) and its SAL (SAL) is
less than one, then the chemicals are eliminated as COPCs. If the sum of the proportions is
greater than one, then the effect of the muitiple constituents has the potential to be adverse. i
should be noted that this evaluation is used for screening purposes only, and that the normalized
sums or proportions do nc: indicate risk levels. For more information regarding this method, refer
to Appendix J of the Instalation Work Plan (LANL 1993, 1017).

3.3 Ecotoxicological Screening Assessment Methodology

A discussion of the reqLirements and generic approach for ecotoxicological screening and
ecological risk assessmeri is presented in Appendix L of the LANL Installation Work Plan (LANL
1993, 1017). A detailed method for determining ESALs was developed to determine if further
action at hazardous waste sites is warranted based on the toxicological effects of certain analytes
to birds, mammals, and reptiles inhabiting a site (Ebinger 1994, 06-0102; Ebinger 1995,
06-0115). Figure 3-2 snows the decision tree used for the ecotoxicological screening

assessment performed for TA-32 SWMUs.

Soil samples from areas wth undisturbed habitats are first screened for non-PAH organic analytes
with values above the reporting limit and inorganic analytes and PAHs with values above
background UTLs. At TA-32, these undisturbed areas are the outfalls, hillsides, and channels.
After this background ccmparison, an ecotoxicological screening assessment is performed.

Non-PAH organic analytes with values greater than the reporting limit and inorganic analytes and
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Fig. 3-2. Ecotoxicological
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PAHs with values greater than the background UTL are compared with ESALs to determine
whether they should be retained as chemicals of potential ecotoxicological concern (COPECs).
Once the presence of COPECs is determined, a number of decisions are possible depending on:
1) the size and accessibility of the contaminated area, as compared to the ranges of animals
inhabiting the area; 2) whether or not threatened or endangered plants and animals inhabit or use
the area; and 3) whether or not the site and/or adjacent sites contain sensitive habitats. An initial
biological evaluation was performed for Field Unit 1 SWMUs, identifying possible threatened and
endangered species, major plant communities, sensitive habitats, wetlands, and floodplains
(Biggs 1992, 06-0116; Biggs 1993, 06-0101).

Note that the ecotoxicological screening assessment at TA-32 was performed for each SWMU
and for a larger set of adjacent sites, called the ecological exposure unit, which could be impacted
by past and future transport of COPECs from TA-32. This ecological exposure unit approach
assures that the source terms, contaminant concentrations in soil and water, and potential impacts
to the biota are evaluated in context with the topography, hydrology, and sensitive habitats within
and near a site. Ecotoxicological screening does not identify risks to organisms in sensitive
habitats. An ecological risk assessment may be required if screening indicates a potential impact
to such organisms. If no potential impact is found (i.e., no COPECs are identified at an outfall or
within its drainage), then no further action is necessary at the SWMU or the adjacent ecological
exposure unit. If COPECs are identified at an outfall or within its drainage, then further

assessment may be necessary if sensitive habitats exist downgradient.

3.4 Development of Conclusions and Recommendations

Conclusions are based on the initial screening assessment performed on the analytical results for
each potential release site. Recommendations are based on the potential for human health or

ecological risk, and on applicable regulations.

4.0 SITE SPECIFIC RESULTS, CONCLUSIONS AND RECOMMENDATIONS

4.1 SWMU 32-001: Former Incinerator Location
4.1.1 Description of SWMU 32-001

SWMU 32-001 is the location of a former incinerator that was adjoined to the northeast corner of
the medical research facility’s main laboratory building. The incinerator was constructed of brick
and was 2.5 ft wide, 2.5 ft long, and 10 ft high. It was removed sometime prior to 1954. According

to the RFI Work Plan for OU 1079, the incinerator probably received any combustible waste from
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the medical research facilities (LANL 1992, 0783). Disposition of the ash from the incinerator is
unknown. The former incinerator location is currently under the asphalt parking lot of the Los

Alamos County Roads Division.
4.1.2 Field Investigation and Sampling Activities at SWMU 32-001

Two samples were collected at SWMU 32-001. One sample was collected near the base of the
former incinerator at a depth of 14 in. It is unclear if this measurement was 14 in. below ground
surface (bgs) or 14 in. below the soil/asphalt interface. The second sample was collected from a
location downslope from the initial sampling location at a depth of 11 in. (Fig. 4-1). The sample
locations were selected to correspond with fractures in the asphalt pavement. Both samples were
collected using a stainless-steel hand auger. These two samples were screened in the field for
gross alpha, beta, and gamma radiation and organic vapors. There were no positive field
screening results, and both samples were submitted for fixed lab analysis of SVOCs, VOCs,
TAL metals, and PCBs.

4.1.3 Human Health Screening Assessment Results for SWMU 32-001

Appendix A presents the analyticz! results used in the screening assessment. It consists of tables
showing summaries of samples collected and analyses performed, summaries of analyses for

nondetected analytes, and specific data for all detected analytes at TA-32 .
4.1.3.1 Background Comparison for SWMU 32-001

Inorganics. All inorganic COPCs detected at SWMU 32-001 were compared with their natural
background UTLs. All inorganic COPCs except lead, mercury, and silver were below their
" respective background UTLs and were eliminated as COPCs. Lead, mercury, and silver exceeded
their respective background UTLs and were carried forward to the comparison with SALs. The
results from soil samples with inorganic analyte concentrations exceeding background UTLs are
presented in Table 4-1. The locza:ions of samples with inorganic analyte concentrations greater

than background UTLs are shown on Fig. 4-2.
PAHs. No PAHs were detected 2: SWMU 32-001.

Non-PAH Organics. Three non-PAH organic analytes were detected at SWMU 32-001:
acetone, Aroclor 1260™, and toluzne. The soil concentrations for these chemicals are presented
in Table 4-2. The locations of samples with detected concentrations of organic analytes are shown
on Fig. 4-2.

RFI Report for TA-32 21 6/30/95



_RFl Report

O
Kis
[T e
H
32-11 " '
= 3 | ;
e mainte
E maintenance
1 / | o buikf%
County 7> 4 :
offic?e % o
buﬂdmg/ M
0
(e PR

32-9',5<—— SWMU 32-001

FTT T e — = Former incinzerator
', Laeos
I
| S
.
32-1 !
i
1
f
T
—
[
177430C ‘

\

Existirg building
7| TTTT3 Formerbuiding
e \ T (location approximate)
- Fence
g oo @Quarg rail
‘ ————— Trail
{ | =———=——— Laborzlory boundary
é‘) =====e===-- Probatle SWMU
bouncary
Trench#1  f |0 Contourinterval 2 ft

® Samping location
AAA1287 Location ID

0 25 501t
I T W WO T I Lot
Sources: FIMAD, 9/207. G102562;
: Surv Tek, Inc. 10/94, LANL-20.ASC ""
—_ | Modifiedby: cARTography by A. Kron 82085
~3

-~
~ o

eesnmssansanses

162
1627

Fig. 4-1. Locations of SWMU 32-001 Phase | samples.

RFI Report for TA-32 22 6/30/95




& i« REl _Report

AA"'@

County /
maintenance
building”,

County

offlce

building e ® AAATZE7T—Acetone

——— ® 1AAd6%0~ Acetone, Aroclor 1260"', lead, mercury,

¢ sdver toluene

32-9 |=—<SWMU 32-001

=t Former incinerator

1774900 ) ]

| ke ~=3 Trench #2

_____ 1 7777 Existing building

[::::] Former building
(location approximate)
=== Fence
EenCeReETmIe Guard rail
————— Trail

—— =~ ——— laboratory boundary

swosecsess= Probable SWMU
boundary
© Contour interval 2 §t
® Sampling location
AAA1287 Location ID
Analytes listed in normal typeface exceed
background levels. Analytes listed in bold

italic face and underlined exceed SAL
levels or EPA protective range.
__________ S 0 25 50 ft
"""""""" I T S N N S T SR A T
Saurces: FIMAD, /20/94, G102562;
Surv Tek, Inc. 10/94, LANL-20.ASC H
Mod‘rfed by: cARTography by A. Kron 6/25/95

Trench #1

Fig. 4-2. Locations of detected organic analytes, inorganic analytes that
exceed background UTLs, and all analytes that exceed SALs at
SWMU 32-001.

RFI Report for TA-32 23 6/30/95



o

BRFEl Report

TABLE 4-1

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs AT SWMU 32-001

ANALYTE SAMPLE ID SAMPLE VALUE | SALa uTLb MAX¢ | DEPTH
(mgkg) (mg/kg) (in)

Lead AAA4690 70 400 39 - 10-14

Mercury AAA4690 0.1 24 NAd 0.1 10-14

AAA4690R® 0.2 24 NA 0.1 10-14

AAA4690R 0.2 24 NA 0.1 10-14

Silver AAA4690 3 400 NA 1.61 10-14

a SAL = Screening action level.

b UTL = Upper tolerance limit.

¢ MAX = There was an insufficient number of samples to calculate the UTL for this analyte;
therefore, the maximum value in the background range was used.

d NA = Not available.

€ Sample ID numbers with an “R" notation were submitted for replicate analyses of one or more

analytes.

NON-PAH ORGANIC ANALYTES DETECTED AT SWMU 32-001

TABLE 4-2

ANALYTE SAMPLE 1D SAMPLE VALUE | SAL® | DEPTH
(mg/kg) (in.)

Acetone AAA1287 0.027 8000 | 10-14

AAA4690 0.046 8000 | 10-14

Aroclor 1260™ |  AAA4690 2 1 10-14

Toluene AAA4690 0.0098 910 10-14

a SAL = Screening action level.

4.1.3.2

Screening Action Levels Comparison for SWMU 32-001

This subsection discusses the comparison with SALs for COPCs detected at levels greater than

background UTLs or with no background data for comparison at SWMU 32-001.

Greater than or equal to SAL. Aroclor 1260™ is the only COPC detected at SWMU 32-001
to fall into the greater than or equal to SAL category.

RFI Report for TA-32
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No SAL. No COPCs detected at SWMU 32-001 fall into the no SAL category.

Below SAL. Five COPCs, acetone, lead, mercury, silver, and toluene, were detected at
concentrations below the SAL. These five COPCs are addressed in the multiple constituent

evaluation, shown in Table 4-3.

To evaluate multiple constituent effects for this data set, COPCs below their respective SALs
were grouped according to their toxicological effects (carcinogenic or noncarcinogenic). SALs for
all constituents were normalized to one and summed as described in Subsection 3.2.2. There are
no COPCs in the carcinogenic category. The results of the analysis based on noncarcinogenic
effects is less than one at 0.2, indicating that potential resultant adverse human health effects
from exposure are unlikely. Therefore, all of the chemicals with concentrations below their

respective SALs are eliminated as COPCs.

TABLE 4-3
MULTIPLE CONSTITUENT EVALUATION FOR SWMU 32-001

corca MAXIMUM SOIL SALb MAXIMUM
CONCENTRATION (mg/kg) CONCENTRATION + SAL
(ma/kg) (NORMALIZED VALUES)
SAL BASED ON NONCARCINOGENIC EFFECTS

Acetone 0.046 8 000 5.75 x 10706

Lead 70.0 400 0.175

Mercury 0.2 14.4¢ 0.014

Silver 3.0 400 7.5 x 1003

Toluene 0.0098 910 1.08 x 10795

Total Normalized 0.2

Sum

2 COPC = Chemical of potential concern.

b SAL = Screening action level.

€ The soil SAL for mercury, 24 mg/kg, has been decreased by 40% to compensate for the 40%
uncertainty in mercury values noted in Subsection 3.1.1, Quality Assurance/Quality Control
Activities.
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4.1.4 Ecological Screening Assessment for SWMU 32-001

The habitats on the mesa top can be characterized as artificial urban plant and animal communities
and, therefore, do not need to be addressed further from the ecological risk assessment

perspective.
4.1.5 Conclusions and Recommendations for SWMU 32-001

At SWMU 32-001, Aroclor 1260™ was the only COPC retained. Aroclor 1260™ was detected in
sample AAA4690 at a concentration of 2.0 mg/kg, relative to a SAL of 1.0 mg/kg.
Sample AAA4690 was collected near the former incinerator location beneath the asphalt parking

lot at a depth of 11 in.

Aroclor 1260™ is a PCB. The Toxic Substances Control Act (TSCA) cleanup level for PCBs in soil
on property where access is nonrestricted (such as TA-32), is 10 mg/kg, provided that the soil is
excavated to a minimum depth of 10 in. and replaced with clean soil containing less than 1 mg/kg
of PCBs. Although sample AAA4690 meets the TSCA cleanup criteria, the first 11 in. of soil have
not been characterized, and the vertical and horizontal extent of the Aroclor 1260 has not been
determined. Therefore, a Phase |l investigation is recommended to further evaluate the extent of
PCB contamination potentially associated with the incinerator. The Phase || Work Plan,

Subsection 5.0, addresses this recommendation.

4.2 SWMU 32-002(a): Septic Tank TA-32-7
4.2.1 Description of SWMU 32-002(a)

The Work Plan for OU 1079 describes SWMU 32-0002(a) as a wood-frame septic tank that was
4 ft wide, 8 ft long, and 4 ft deep (LANL 1992, 0783). Since radionuclides were used for
experiments in the TA-32 laboratories, and no industrial waste line served TA-32, it is possible that
radionuclides were disposed of through this septic system. The septic tank was connected to an
outfall over the edge of Los Alamos Canyon. SWMU 32-002(a) is thought to have been

abandoned in place.

During the 1993 Phase | investigation, a pile of wood debris was assumed to be the remains of
SWMU 32-002(a) (LANL 1992, 0783) (ICF Kaiser 1993, 06-0103) (Fig. 1-2). However, archival
engineering drawings located after the Phase | investigation was complete indicate that
SWMU 32-002(a) is actually east of the wood debris pile. The wood debris may have been the

remains of the platform for the former transformer (TA-32-10).
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4.2.2 Field Investigation and Sampling Activities at SWMU 32-002(a)

The field investigation for SWMU 32-002(a) is now considered to be the field investigation for the
former transformer location. No samples were collected at the actual location of former septic
tank TA-32-7 or its outfall.

4.2.3 Conclusions and Recommendations for SWMU 32-002(a)

Because no sampling has been conducted at the actual location of SWMU 32-002(a), it is
recommended that additional investigation be conducted to determine if the septic tank and any
associated septic lines are in place. Samples should be collected at the septic tank location and in
the sediment accumulation areas in the outfall below the septic tank to determine if there is any

contamination. The Phase || Work Plan, Subsection 5.0, addresses these recommendations.

4.3 SWMU 32-003: Former Transformer Location
4.3.1 Description of SWMU 32-003

In the RFI Work Plan for OU 1079 and consequently during the 1993 Phase | investigation, a pile
of wood debris was assumed to be the remains of SWMU 32-002(a) (LANL 1992, 0783) (Fig. 4-3).
However, as described above, archival engineering drawings located after the Phase |
investigation indicate that the wood debris may have been the platform for the former transformer
(TA-32-10). No documented spills occurred at the former transformer location. Following the
results of the Phase | investigation and additional archival research, the former transformer
location is now designated SWMU 32-003. The former transformer location is currently beneath
the asphalt parking area of the Los Alamos County Roads Division. The wood debris pile and the

outfall area located downgradient from the former transformer location are on DOE property.
4.3.2 Field Investigation and Sampling Activities

Two samples were collected at the wood debris pile. These samples were collected using a
stainless steel hand auger at depths immediately above the bedrock, 0 to 4 in. bgs. Three
additional samples were collected from locations in the drainage immediately downgradient from

the former transformer location. These samples were collected in areas of sediment accumulation.
4.3.3 Human Health Screening Assessment Results for SWMU 32-003

Appendix A presents the analytical results used in the screening assessment. Appendix A tables
show summaries of samples collected and analyses performed, summaries of analyses performed

for nondetected analytes, and specific data for all detected analytes at TA-32.
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4.3.3.1 Background Comparison for SWMU 32-003

Inorganics. All inorganic COPCs detected downgradient from the former transformer location
were compared with their natural background UTLs. All inorganic COPCs except lead and zinc
were below their respective background UTLs and were eliminated as COPCs. Lead and zinc
exceeded their respective background UTLs and were carried forward to the comparison with
SALs. The results from soil samples with inorganic analyte concentrations exceeding background
UTLs are presented in Table 4-4. The locations of samples with analyte values greater than

background UTLs are shown on Fig. 4-4.

TABLE 4-4

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs AT SWMU 32-003

ANALYTE SAMPLEID | SAMPLE VALUE | SAL? UTL | DEPTH
(mg/kg) (in.)
Lead AAA4693 46 400 39 0-2
AAA4694 230 400 39 0-4
AAA4709 40 400 39 0-15
Zinc AAA4694 110 24 000 | 101 0-4

a SAL = Screening action level.
b UTL = Upper tolerance limit.

PAHSs. All PAHs that were detected at SWMU 32-003 were compared with their anthropogenic
background UTLs as described in Subsection 3.2.1 (Bradley et al. 1994, 1144). All of the PAHs
detected downgradient from the former transformer location were below their respective

background UTLs and are eliminated as COPCs.

Non-PAH Organics. Six non-PAH organic analytes were detected at SWMU 32-003:
Acetone, Aroclor 1260™, toluene, di-n-butyl phthalate, bis(2-ethylhexyl) phthalate, and butyl
benzyl phthalate. The method blank contained di-n-butyl phthalate, bis (2-ethylhexyl) phthalate,
and butyl benzyl phthalate, therefore, these chemicals are considered laboratory contaminants
and are eliminated as COPCs. The soil concentrations for the chemicals retained, acetone,
Aroclor 1260™, and toluene, are presented in Table 4-5. The locations of samples with detected

concentrations of organic analytes are shown on Fig. 4-4.
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TABLE 4-5

NON-PAH ORGANIC ANALYTES DETECTED AT SWMU 32-003

ANALYTE SAMPLE ID SAMPLE VALUE SAL2 DEPTH
{mg/kg) (in.)
Acetone AAA4694 0.025 8 000 0-4
Aroclor 1260™ AAA4694 1.5 1 0-4
Toluene AAA4694 0.013 910 0-4

a SAL = Screening action level.

4.3.3.2 Screening Action Levels Comparison for SWMU 32-003

This subsection discusses the comparison with SALs for COPCs detected at levels greater than

background UTLs or with no background data for comparison at the former transformer location.

Greater than or equal to SAL. Aroclor 1260™ falls into the greater than or equal to SAL

category.
No SAL. No COPCs fall into the no SAL category.

Below SAL. Four COPCs were detected at concentrations below their respective SALs:
acetone, lead, toluene, and zinc. These four COPCs are addressed in the multiple constituent

evaluation, Table 4-6.

To evaluate muitiple constituent effects for this data set, COPCs below their respective SALs
were grouped according to their toxicological effects (carcinogenic or noncarcinogenic). SALs for
all constituents were normalized to one and summed as described in Subsection 3.2.2. The
results of the evaluation indicate that there are no carcinogenic constituents less than SAL. The
normalized sum for the noncarcinogenic constituents is less than one at 0.58, indicating that
potential resultant adverse human health effects from exposure are unlikely. Therefore, all of the

chemicals with concentrations below their respective SALs are eliminated as COPCs.
4.3.4 Ecotoxicological Screening Assessment for SWMU 32-003

The background comparisons in Subsection 4.3.3.1 indicate that two inorganic analytes, lead and
zinc, exceeded their respective background UTLs at SWMU 32-003. In addition, three non-PAH
organic analytes were detected: acetone, Aroclor 1260™, and toluene. These five analytes were
compared to their respective ESALs (Ebinger et al. 1994, 06-0102).
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TABLE 4-6
MULTIPLE CONSTITUENT EVALUATION FOR SWMU 32-003

copca MAXIMUM SOIL SALP MAXIMUM
CONCENTRATION (mg/kg) CONCENTRATION + SAL
(mg/kg) (NORMALIZED VALUES)
SAL BASED ON NONCARCINOGENIC EFFECTS
Acetone 0.025 8 000 3.125 x 10706
Lead 230 400 0575
Toluene 0.013 910 1.43x 1005
Zinc 110 24 000 458 x 10703
Total Normalized Sum 0.58

4 COPC = Chemical of potential concern.
b SAL = Screening action level.

4.3.4.1 Ecological Screening Action Levels Comparison for SWMU 32-003

Greater than ESALs. Lead, zinc, and Aroclor 1260™ all exceed their respective ESALs.
Table 4-7 shows the analytical results for samples with concentrations that exceed ESALs. Lead,
zinc, and Aroclor 1260™ are above ESALs at the sample locations at the wood debris pile
(AAA4693 and AAA4694). Concentrations of lead and zinc fall within their respective background
ranges farther down the drainage. While these COPECs could be transported to the sensitive
habitats in Los Alamos Canyon, the concentrations would be too low to have any impact. Aroclor
1260™, however, must be retained as a COPEC. The locations of analytes with values greater

than ESALs and background levels are shown on Fig. 4-5.

No ESALs. No COPCs fall into the no ESALs category.

TABLE 4-7
SOIL SAMPLE VALUES ABOVE ESALs AT SWMU 32-003

ANALYTE SOIL SAMPLE RANGE ESAL?2 RANGE TOXICITY
(ma/kg) (mg/kg)
Lead 23-230 0.39 - 33.7 Systemic
Zinc 39-110 0.04-3.75 Systemic
Aroclor 1260™ 15-4 0.003 - 0.26 Carcinogen

a8 ESAL = Ecotoxicological screening action level.
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Below ESALs. Two COPCs were detected at concentrations below their respective ESALs:
acetone, and toluene. These COPCs are addressed in the ecological multiple constituent
analysis presented in Table 4-8. The result of the analysis is less than one at 0.0007, indicating
that the potential for adverse ecological effects is virtually nonexistent, regardless of whether the

toxicological effects are or are not additive.

TABLE 4-8
ECOLOGICAL MULTIPLE CONSTITUENT EVALUATION FOR SWMU 32-003

MAXIMUM MAXIMUM
COPECH CONCENTRATION MINIMUM ESALP CONCENTRATION +
(mg/kg) (mg/kg) ESAL (NORMALIZED
VALUES)
Acetone 0.025 43.4 0.0006
Toluene 0.013 97 0.0001
Total Normalized 0.0007
Sum

a8 COPEC = Chemical of potential ecological concern.
b ESAL = Ecotoxicological screening action level.

4.3.5 Conclusions and Recommendations for SWMU 32-003

At SWMU 32-003, Aroclor 1260™ is the only analyte retained as a COPC in the human health and
ecological screening assessments. Aroclor 1260™ was detected at concentrations exceeding its
SAL, 1.0 mg/kg, in the two samples collected at the location of the former transformer.
Sample AAA4693, collected at a depth of 0 to 2 in., had a concentration of 4.0 mg/kg.
Sample AAA4694, collected at a depth of 0 to 4 in., had a concentration of 1.5 mg/kg.
Aroclor 1260™ is retained as a COPC because 1) there is historical information incicating that a
PCB-containing transformer was located upgradient from the locations where the PCB was
detected, and 2) the samples containing the detected PCB were surface samples, indicating that

there is the possibility of a complete exposure pathway from the Aroclor 1260™ to a receptor.

As a result of the human health and ecological screening assessments, it is recommended that
additional samples be collected in the vicinity of the former transformer and the drainage below to
evaluate the extent of PCB contamination detected during the Phase | investigation. The Phase li
Work Plan, Subsection 5.0, addresses these recommendations. When the overall ecological
impact of multiple sites is considered, the data from this site and others should be evaluated for

possible contributions to cumulative impacts.
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4.4 SWMU 32-002(b): Influent Septic Lines, Septic Tank, and Outfall
4.4.1 Description of SWMU 32-002(b)

Two septic tank systems served TA-32: TA-32-7 and -8, designated as SWMUs 32-002(a,b),
respectively. It is suspected that septic tank TA-32-8 was added when septic tank TA-32-7 was no
longer able to handle the needs of laboratory building TA-32-1. According to the engineering
drawings, the septic line from laboratory building TA-32-1 to septic tank TA-32-7 was then
diverted to septic tank TA-32-8. Septic tank TA-32-8 was constructed of reinforced concrete and
was 9 ft wide, 5 ft long, and 6 ft deep. A vitrified clay pipe septic line was also installed between
laboratory building TA-32-2 and septic tank TA-32-8. Thus, septic tank TA-32-8 is assumed to
have served laboratory buildings TA-32-1 and -2 (Engineering drawings ENG4-C552, A5-C1186,
and A5-C117). Septic tank TA-32-8 was removed in 1988. The former location of septic tank
TA-32-8 and its outfall are located on Department of Energy (DOE) property, while the influent

septic lines are beneath the asphalt of the Los Alamos County Roads Division parking lot.
4.4.2 Field Investigation and Sampling Activities

Samples for SWMU 32-002(b) were collected at the influent septic line locations, the septic tank

location, and the associated outfall (Fig. 4-6).

Influent Septic Line Locations. Two trenches were excavated perpendicular to the
suspected septic line locations between laboratory buildings TA-32-1 and -2 and septic
tank TA-32-8 in order to determine if these lines had been previously removed (Fig. 4-6). Both
frenches were excavated in an east-to-west direction using a backhoe. The iength of the trenches
was determined in the field and was based on exposing enough area to locate the pipe. The width
of the trenches was dictated by the width of the backhoe bucket. The depth of the trenches was
dictated by the depth to tuff or exposed pipe. The trenches were dug by excavating to the
soil/tuff interface and digging or scraping unti! either a pipe or evidence of a previously-excavated
line was encountered. Samples were collected from the trenches using stainless-steel spoons
and bowls at depths of 1.5 to 3.2 ft above the bedrock tuff (Fig. 4-6).
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Trench 1 was excavated approximately 35 ft north of the former location of septic tank TA-32-8,
and was 60 ft long by 1.6 ft wide by 3.4 ft deep. No septic system pipe was found in trench 1.
Three soil samples were collected along the walls of trench 1 at the soil/tuff interface, two at a
depth of 1.5 ft, and one at a depth of 1.7 ft (Fig. 4-6) (ICF Kaiser 1993, 06-0103).

Trench 2 was excavated approximately 40 ft north of trench 1, and was 14 ft long by 1.6 ft wide by
3.2 ft deep. A septic system line was found in trench 2. The seamed pipe was made of steel and
had a clean-out extension. Three samples were collected from trench 2, one from within the
clean-out extension and two from beneath the pipe seam on either side of the pipe (Fig. 4-6)
(ICF Kaiser 1993, 06-0103).

No radioactivity was detected in samples from trenches 1 and 2 using the field screening
instruments, The samples were submitted to the MRAL for analyses. MRAL results indicated no

radioactive contamination, and trenches 1 and 2 were backfilled.

Septic Tank Location. A single point described as a septic tank in a field log dating from the
early 1950s gave the location of this tank for Phase | sampling purposes. The site of this former
septic tank was surveyed according to information from a laboratory employee who was in charge
of the 1988 tank removal (ICF Kaiser 1993, 06-0103). Four samples were collected from the
former location of the septic tank. Three samples were collected at the soil/bedrock interface, and
one from the influent tank line location at a point called the “surveyed septic tank point” (Fig. 4-6)
(ICF Kaiser 1993, 06-0103).

Outfall. A four-inch vitrified clay pipe was located in its original position near SWMU 32-002(b)
and was assumed to be the outfall pipe for SWMU 32-002(b). This outfall pipe formerly discharged

directly onto the hillside in Los Alamos Canyon.

One sample was collected directly at the mouth of the vitrified clay pipe assumed to be the
discharge point from SWMU 32-002(b). Two additional samples were collected downgradient in
the main drainage channel from this pipe at the point where the topography causes the drainage
to split into two separate drainage channels (Fig. 4-6). In addition, two samples were collected
from the eastern drainage channel, and two samples were collected from the western drainage
channel. All samples in the outfall area were collected from sediment traps in order to bias the
samples toward detecting any accumulated contamination. All samples from the septic tank area

and outfall were collected with stainless steel spoons and bowls.
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4.4.3 Human Health Screening Assessment Results for SWMU 32-002(b)

Appendix A presents the analytical results used in the screening assessment. Appendix A tables
show summaries of samples collected and analyses performed, summaries of analyses performed

for nondetected analytes, and specific data for all detected analytes at TA-32.
4.4.3.1 Background Comparison for SWMU 32-002(b)

Inorganics. All inorganic COPCs detected in the trenches, at the septic tank location, and the
outfall were compared with their natural background UTLs. Aluminum, antimony, barium, calcium,
magnesium, potassium, selenium, sodium, and vanadium were below their respective
background UTLs and were eliminated as COPCs. Arsenic, beryllium, cadmium, chromium, cobalt,
copper, iron, lead, manganese, mercury, nickel, silver, thallium, and zinc exceeded their
respective background UTLs. These fourteen COPCs were carried forward to the comparison
with SALs. The results from soil samples with concentrations exceeding background UTLs are
presented in Table 4-9. The locations of samples with analyte values greater than background

UTLs are shown on Fig. 4-7.
TABLE 4-9

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL? uTLb MAXC DEPTH
(mg/kg) (mg/kg)

Arsenic AAA4700 25 NAd 11.6 - 3.2 ft
AAA4705 18 NAd 11.6 - 0-5in.

Beryllium AAA4699 130 NA 3.31 - 3.2t
Cadmium AAA4699 19 80 - 2.7 3.2 ft
AAA4704 3 80 - 2.7 0-4 in.

AAA4705 5.6 80 - 2.7 0-5in.

Chromium AAA4699 42 400 34.2 - 3.2 ft
AAA4700 170 400 34.2 - 3.2 ft

AAA4703 37 400 34.2 - 0-4in.

AAA4704 100 400 34.2 - 0-4in.

AAA4705 440 400 34.2 - 0-5in.

AAA4706 58 400 34.2 - 0-6in.

Cobalt AAA4699 430 4 700 51.1 - 3.2t
Copper AAA4700 73 3 000 15.7 - 32t
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TABLE 4-9 (CONTINUED)

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN

BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL2 uTLb MAX¢ DEPTH
(mg/kg) (mg/kg)
Copper AAA4703 16 3 000 15.7 - 0-4 in.
AAA4704 38 3 000 15.7 - 0-4in.
AAA4705 170 3 000 15.7 - 0-5 in.
AAAA4706 17 3 000 15.7 - 0-6in.
AAAA716 22 3 000 15.7 - 0-15 in.
(duplicate of
AAA4702)
AAA4716R1€ 23 3 000 15.7 - 0-15 in.
(duplicate of
AAA4702)
AAA4717 24 3 000 15.7 - 0-15 in.
(duplicate of
AAA4702)
iron AAAA4700 62 000 NA 35 600 - 3.2 ft
Lead AAA1285 70 400 39 - 0-4in.
AAA4692 50 400 39 - 4-6in.
AAA4695 49 400 39 - 15 ft
AAA4699 120 400 39 - 3.21t
AAA47Q0 570 400 39 - 321t
AAA4701 81 400 39 - 3.2t
AAA4702 110 400 39 - 0-15 in.
AAA4703 150 400 39 - 0-4 in.
AAA4704 450 400 39 - 0-4in.
AAA4705 1 600 400 39 - 0-5in.
AAA4706 200 400 39 - 0-6 in.
AAA4707 46 400 39 - 0-15 in.
AAA4716 130 400 39 - 0-15 in.
(duplicate of
AAA4702)
AAA4716RA1 120 400 39 - 0-15in.
(duplicate of
AAA4702)
AAA4717 130 400 39 - 0-15 in.
(duplicate of
AAA4702)
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TABLE 4-9 (CONTINUED)

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN

BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL? uTLP MAXC DEPTH
(mg/kg) (ma/kg)
Lead AAA4T18 63 400 39 - 4-6in.
{duplicate of
AAA4691)
AAA4719 76 400 39 - 4-6 in.
(duplicate of
AAA4691)
Manganese AAA4702 1 300 390 1 030 - 0-15in.
Mercury AAA1285 4.7 24 - 0.1 0-4 in.
AAA1285R1 4.9 24 - 0.1 0-4in.
AAA1285R2 6.5 24 - 0.1 0-4in.
AAA1286 0.3 24 - 0.1 0-4in.
AAA1286R1 0.2 24 - 0.1 0-4in.
AAA1286R2 0.2 24 - 0.1 0-4 in.
AAA4691 14 24 - 0.1 4-6in.
AAA4691R1 13 24 - 0.1 4-6in.
AAA4691R2 14 24 - 0.1 4-6in.
AAA4692 2.2 24 - 0.1 4-6in.
AAA4692R1 1.3 24 - 0.1 4-6in.
AAA4692R2 2.2 24 - 0.1 4-6in.
AAA4699R2 0.2 24 - 0.1 3.2 ft
AAA4700 150 24 - 01 321t
AAA4700R1 380 24 - 0.1 3.2 ft
AAA4700R2 420 24 - 0.1 3.2t
AAA4701 4.5 24 - 0.1 3.2 ft
AAA4701R1 0.9 24 - 0.1 321t
AAA4701R2 4.1 24 - 0.1 3.2t
AAA4702 16 24 - 0.1 0-15in.
AAA4702R1 15 24 - 0.1 0-15 in.
AAA4702R2 15 24 - 0.1 0-15in.
AAA4703 17 24 - 0.1 0-4in.
AAA4703R1 12 24 - 0.1 0-4in.
AAA4703R2 16 24 - 0.1 0-4in.
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TABLE 4-9 (CONTINUED)

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN

BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SALA uTLb MAXC DEPTH
. (mg/kg) (mg/kg)

Mercury AAA4704 36 24 - 0.1 0-4in.
AAA4704RA1 35 24 - 0.1 0-4in.
AAA4704R2 51 24 - 0.1 0-4in.

AA4705 276 24 - 0.1 0-5in.
AA4705RA1 236 24 - 0.1 0-5in.
AA4705R2 303 24 - 0.1 0-5 in.

AAA4706 17 24 - 0.1 0-6 in.
AAA4706R1 12 24 - 0.1 0-6in.
AAA4706R2 14 24 - 0.1 0-6in.

AAA4707 3.3 24 - 0.1 0-15 in.
AAA4707R1 1.1 24 - 0.1 0-15in.
AAA4707R2 1.3 24 - 0.1 0-15 in.

AAA4713 1.7 24 - 0.1 4-6 in.
AAA4713R1 1.2 24 - 0.1 4-6in.
AAA4713R2 1.7 24 - 0.1 4-6in.

AAA4716 20 24 - 0.1 0-15in.
AAA4716R1 15 24 - 0.1 0-15 in.
(duplicate of

AAA4702)
AAA4716R2 15 24 - 0.1 0-15 in.
(duplicate of

AAA4702)

AAA4T717 16 24 - 0.1 0-15 in.
(duplicate of

AAA4702)
AAA4717RA1 16 24 - 0.1 0-15 in.
(duplicate of

AAA4702)
AAA4717R2 17 24 - 0.1 0-15 in.
(duplicate of

AAA4702)

AAA4718 8.4 24 - 0.1 4-6in.
(duplicate of

AAA4691)
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TABLE 4-9 (CONTINUED)

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL2 utLb MAXE DEPTH
(mg/kg) (mg/kg)
Mercury AAA4718R1 10.2 24 - 0.1 4-6in.
(duplicate of
AAA4691)
AAA4718R2 12.6 24 - 0.1 4-6in.
(duplicate of
AAA4691)
AAA4719 13 24 - 0.1 4-6in.
(duplicate of
AAA4691)
AAA4719RA1 10 24 - 0.1 4-6in.
(duplicate of
AAA4691)
AAA4719R2 15 24 - 0.1 4-6in.
(duplicate of
AAA4691)
Nickel AAA4699 260 1 600 28.7 - 3.2 ft
Silver AAA1285 4.3 400 - 1.61 0-4 in.
AAA4699 200 400 - 1.61 3.2 ft
AAA4700 9.2 400 - 1.61 3.2 ft
AAA4702 3.5 400 - 1.61 0-15 in,
AAA4703 7 400 - 1.61 0-4in.
AAA4704 28 400 - 1.61 0-4 in.
AAA4705 150 400 - 1.61 0-5in.
AAA4706 12 400 - 1.61 0-6 in.
AAA4707 2.6 400 - 1.61 0-15 in.
AAA4716 5.4 400 - 1.61 0-15 in.
(duplicate of
AAA4702)
AAA4716R1 4.9 400 - 1.61 0-15 in.
(duplicate of
AAA4702)
AAA4717 5.5 400 - 1.61 0-15 in.
(duplicate of
AAA4702)
AAA4718 2.6 400 - 1.61 4-6 in.
(duplicate of
AAA4691)
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TABLE 4-9 (CONTINUED)

INORGANIC ANALYTES WITH CONCENTRATIONS GREATER THAN
BACKGROUND UTLs FOR SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE Ak uTLb MAXS DEPTH
(mg/kg) (mgkg)
Silver AAA4719 4.5 400 - 1.61 4-6 in.
(duplicate of
AAA4691)
Thallium AAA4700 1.4 5.4 - 0.9 3.2 ft
AAA4705 2.4 5.4 - 0.9 0-5in.
Zinc AAA1285 290 2+ 000 101 - 0-4 in.
AAA1286 200 2+ 000 101 - 0-4 in.
AAA4692 120 2+ 000 101 - 4-6 in.
AAA4702 120 2+ 000 101 - 0-15in.
AAA4704 170 z+ 000 121 - 0-4in.
AAA4705 320 z+ 000 131 - 0-5in.
AAA4706 140 z+ 000 121 - 0-6 in.
AAA4716 130 z+ 000 121 - 0-15in.
AAA4716RA1 120 z+ 000 131 - 0-15in.
AAA4TYT 130 z+ 000 121 - 0-15 in.

a SAL = Screening action level.

b UTL = Upper tolerance limit.

¢ MAX = There was an insufficient number of samples to cziculate the JTL for this analyte;
therefore, the maximum value in the background range was used.

dNA = No applicable SAL is available.

€ Sample ID numbers with an "R" notation were submitte: “or replicatz analyses for one or more
analytes.

PAHs. All PAHs that were detected at SWMU ::-002(b) wsre compared with their
anthropogenic background UTLs as described in Subsz:tion 3.2.1 3radley et al. 1994, 1144).
All of the PAHSs detected at SWMU 32-002(b) were bzow their respective background UTLs.
However, the PAHs were detected in sample AAA4700. ocated in tr= clean-out extension of the
steel pipe. It is not appropriate to make a comparison :zetween the Bradley urban background
concentrations (which are attributable to sources suct as vehiculzr exhaust, forest fires, and
wood-burning stoves) and results from the contents of z zlosed pipi-3 system. Therefore, PAHs

will be retained as COPCs and carried forward to the SAL :omparison
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Fig. 4-7. Locations of detected organic analytes, inorganic analytes that
exceed background UTLs, and all analytes that exceed SALs at
SWMU 32-002(b).
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Non-PAH Organics. Seven non-PAH organic anzlytes were detected at SWMU 32-002(b):
Acetone, Aroclor 1260™, benzene, bis(2-ethylhexyf) phthalate, di-n-butyl phthalate, toluene,
and xylenes. The soil concentrations for these chemicals are presented in Table 4-10. The

locations of samples with detected concentrations of organics analytes are shown on Fig. 4-7.

TABLE 4-10
NON-PAH ORGANIC ANALYTES DETECTED AT SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL3 DEPTH
(mg/kg)
Acetone AAA4699 0.037 8 000 3.2 ft
AAA4700 0.034 8 000 3.2 ft
Aroclor 1260™ AAA4697 1.0 1 1.7 ft
AAA4698 1.0 1 1.5t
AAA4702 17.0 1 0-15 in.
Benzene AAA1285 0.01 0.67 0-4 in.
Di-n-buty! AAA4701 0.46 8 000 3.2ft
phthalate
AAA4716 0.68 8 000 0-15 in.
(Duplicate of
AAA4702)
AAA4717 0.81 8 000 0-15 in.
(Duplicate of
AAA4702)
AAA4719 0.48 8 000 4-6 ft
(Duplicate of
AAA4691)
AAA4705 23.92 8 000 0-5in.
Bis(2- AAA4704 55 50 0-4in.
ethylhexy!)
phthalate
Toluene AAA1285 3.029 910 0-4 in.
AAA1286 J.013 910 4-6 in.
AAA4691 3.011 910 4-6 in.
AAA4691 J.029 910 4-6 in.
AAA4697 J.011 910 1.7 ft
AAA4699 2.023 910 3.2 ft
AAA4700 J.012 910 3.2 ft
AAA4701 £.0096 910 3.2ft
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TABLE 4-10 (CONTINUED)
NON-PAH ORGANIC ANALYTES DETECTED AT SWMU 32-002(b)

ANALYTE SAMPLE ID SAMPLE VALUE SAL? DEPTH
(mg/kg)
Toluene AAA4718 0.018 910 4-6 in.
(duplicate of
AAA4691)
AAA4719 0.012 910 4-6 in.
Xylenes AAA1285 0.012 160 000 O-4in.
AAA1286 0.0095 160 000| 0O-4in.
AAA4692 0.039 160 000| 4-6in.
AAA4699 0.028 160 000 3.2 ft
AAA4718 0.0097 160 000 | 4-6in.
AAA4719 0.0098 160 000 | 4-6in.

a8 SAL = Screening action level.

b UTL = Upper tolerance limit.

¢ MAX = There was an insufficient number of samples to calculate the UTL for this
analyte; therefore, the maximum value in the background range was used.

dNA = No applicable SAL is available.

4.4.3.2 Screening Action Levels Comparison

This subsection discusses the comparison with SALs for COPCs detected at levels greater than

background UTLs or with no background data for comparison at SWMU 32-002(b).

Greater than or equal to SAL. Aroclor 1260™, benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, chromium, indeno(1,2,3-cd)pyrene, lead, manganese, and mercury fall

into the greater than or equal to SAL category.

No SAL. Arsenic, benzo(g,h,i)perylene, beryllium, iron, and phenanthrene fall into the no SAL
category and are retained as COPCs. The SALs for arsenic and beryllium are below Los Alamos

background concentrations and are not used.

Below SAL. Seventeen COPCs were detected at concentrations below their respective SALs:
acetone, benzene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, cadmium, cobalt, copper,
chrysene, di-n-butyl phthalate, fiuoranthene, nickel, pyrene, silver, thallium, toluene, xylenes,
and zinc. These seventeen COPCs are addressed in the multiple constituent evaluation, shown
in Table 4-11.
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TABLE 4-11

MULTIPLE CONSTITUENT EVALUATION FOR SWMU 32-002(b)

MAXIMUM MAXIMUM
copca CONCENTRATION SOIL SALP CONCENTRATION + SAL
(mg/kg) (mg/kg) (NORMALIZED VALUES)
SAL BASED ON CARCINOGENIC EFFECTS
Benzene 0.01 0.67 0.02
Benzo(k)fluoranthene 0.77 1.0 0.77
Bis (2-ethylhexyl) phthalate 5.5 50 0.11
Chrysene 2.0 96 0.02
Total Normalized Sum 0.92
SAL BASED ON NONCARCINOGENIC EFFECTS
Acetone 0.04 8 000 5x 1006
Bis(2-ethythexyl) phthalate 5.5 1 600 0.0034
Cadmium 19 80 0.24
Copper 170 3 000 0.06
Di-n-Butyl Phthalate 2.0 8 000 3x 1008
Fluoranthene 2.2 3200 0.0007
Nickel 260 1 600 0.16
Pyrene 4.1 2 400 0.002
Silver 200 400 0.5
Thallium 2.4 6.4 0.38
Toluene 0.03 910 3.3x 1005
Xylenes 0.039 | 160 000 2x10°7
Zinc 320 i 24 000 0.013
Total Normalized Sum 1.35

a8 COPC = Chemical of potential concern.

b SAL = Screening action level.

To evaluate multiple constituent effects for this datz set, COPCs below their respective SALs
were grouped according to their toxicological effects (zarcinogenic or noncarcinogenic). SALs for
all constituents were normalized to one and summed as described in Subsection 3.2.2. The
results of the analysis based on carcinogenic effecis is less than one at 0.92 indicating that
potential resultant adverse human health effects from s=xposure are unlikely. Therefore, benzene,
benzo(k)fluoranthene, chrysene, and bis(2-ethylhexy! phthalate are eliminated as COPCs. The
results of the analysis based on noncarcinogenic effecs is greater than ore. The chemicals which
contribute significantly 1o the normalized sum (cadmiurr. nickel, silver, and thallium) are retained as

COPCs and highlighted in bold typeface in Table 4-11. Acetone, bis(2-ethylhexyl) phthalate,
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di-n-buty! phthalate, fluoranthene, toluene, pyrene, xylenes, and zinc contribute negligibly to the

normalized sum. Therefore, these chemicals are eliminatéd as COPCs.
4.4.4 Ecotoxicological Screening Assessment for SWMU 32-002(b)

The background comparisons summarized in Subsection 4.4.3.1 indicate that 14 inorganics
exceeded their respective background UTLs at SWMU 32-002(b): arsenic, beryllium, cadmium,
chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, silver, thallium, and zinc. PAHSs,
plus seven non-PAH organic analytes were detected: acetone, Aroclor 1260™, benzene,
bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, toluene, and xylenes. These analytes were
compared to their respective ESALs (Ebinger et al. 1994, 06-0102).

4.4.4.1 Ecological Screening Action Levels Comparison

Greater than ESALs. The soil sample values for arsenic, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)iluoranthene, beryllium, bis(2-ethylhexyl)
phthalate cadmium, chromium, chrysene, indeno(1,2,3-cd)pyrene, lead, manganese, mercury,
nickel, silver, zinc, and Aroclor 1260™ all exceed their respective ESALs and are retained as
COPECs. Table 4-12 shows the analytical results for samples with concentrations that exceed
ESALs. The locations of analytes with values greater than ESALs and background levels are

shown in Fig. 4-5.

No ESALs. There are no ESALs for cobalt, copper, iron, sodium, thallium, phenanthrene,

benzolalanthracene, and di-n-butyl phthalate.

Below ESALs. Five COPCs for which ESALs exist (acetone, fluoranthene, pyrene, toluene,
xylenes) were detected at concentrations below their respective ESALs. These COPCs are
evaluated using a multiple constituent analysis presented in Table 4-13. The normalized sum for
these contaminants is below one. Thus, the potential for adverse ecological effects is highly

unlikely, regardless of whether the toxicological effects are or are not additive.
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TABLE 4-12

SOIL SAMPLE VALUES ABOVE ESALs AT SWMU 32-002(b)

COPEC? SOIL SAMPLE ESALP RANGE TOXICITY
RANGE (mg/kg) (mg/kg)

Aroclor 1.5-4 0.003-0.26 Carcinogen
Arsenic 1.1-2.5 0.0035-0.24 Systemic
Benzene 0.01 0.0458-196.7 | Carcinogen
Benzo(a)pyrene 2.0 0.0002-0.78 Carcinogen
Benzo(b)fluoranthene 0.36-3.1 0.0012-5.2 Carcinogen
Benzo(g,h,i)perylene 1.3 0.008-36 Carcinogen
Benzo(k)fluoranthene 0.77 0.0028-12 Carcinogen
Beryllium 0.45- 130 0.23 - 20.2 Carcinogen
Bis(2-ethylhexyl) phthalate 5.5 0.095-407.5 Carcinogen
Cadmium 0.53-19 0.002 - 0.187 | Systemic
Chromium 1-440 1.0 - 5503 Systemic
Chrysene 0.39-2.0 0.042-178 Carcinogen
Indeno(1,2,3-cd)pyrene 1.2 0.0078-3.4 Carcinogen
Lead 16 - 1 600 0.39 - 33.7 Systemic
Manganese 180 - 1 600 0.002 - 0.187 | Systemic
Mercury 0.2 -420 0.14-12.0 Systemic
Nickel 2-260 22-187 Systemic
Sitver 2.6 - 200 0.0006 - 0.053 | Systemic
Zinc 28 - 320 0.04 - 3.75 Systemic
@ COPEC = Chemical of potential ecological concern.
b ESAL = Ecotoxicological screening action level.
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TABLE 4-13
ECOLOGICAL MULTIPLE CONSTITUENT EVALUATION FOR SWMU 32-002(b)

MAXIMUM MAXIMUM
COPEC3 CONCENTRATION MINIMUM ESALP CONCENTRATION
(ma/kg) (mg/kg) + ESAL
(NORMALIZED VALUES)

Acetone 0.04 43.4 0.0009
Fluoranthene 2.2 54 0.0407
Pyrene 41 33 0.1242
Toluene 0.029 97 0.0003
Xylenes 0.039 78 0.0005
Total 0.1666

a8 COPEC = Chemical of potential ecological concern.
b ESAL = Ecotoxicological screening action level.

4.4.5 Conclusions and Recommendations for SWMU 32-002(b)

The results of the human health screening assessment indicate that analyte concentrations that
may pose an unacceptable risk are concentrated in the eastern drainage at sampling point
AAA 4705. All of the inorganic COPCs (arsenic, beryilium, cadmium, chromium, cobalt, copper,
iron, lead, manganese, mercury, nickel, silver, thallium, and zinc) are present at this spot.
Chromium and lead values at this spot were above their respective SALs. Mercury and silver were
found at levels above background UTLs at the sampling points upgradient from this spot and, at

lesser concentrations, downgradient from this spot (Fig. 4-7).

Radiological emissions from one soil sample, AAA 4705, were detected at a level slightly above
background levels when it was screened in the field using a Ludlum Model 2221 with a Ludlum
probe 44-9 (standard Geiger-Mueller). The instrument registered 200 cpm for this sample at the
time of its collection, compared to background levels of 80 to 140 cpm. The sample was further
analyzed by the MRAL and was found to contain a concentration of gamma radiation of
24.90 pCi/g, compared to an minimum detection activity for gamma radiation of 4.4 pCi/g. This

sample was inadveriently not sent to a laboratory for isotopic analysis.

At the location of sample AAA4702, a soil sample taken at the mouth of the vitrified clay pipe,
Aroclor 1260™ was detected at a concentration of 17 mg/kg. Copper, lead, mercury, silver, and

zinc were also detected in this sample at levels above background levels, but below their
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respective SALs (Fig. 4-7). Manganese was detected at levels above the background level and
the SAL at this location.

Five chemicals, arsenic, beryllium, benzo(g,h,i)perylene, iron, and phenanthrene, remain a
concern because they exceeded background levels and there is no applicable SAL available for
- comparison. Arsenic, detected above background in AAA4705 and AAA4700 was retained as a
COPC. The concentrations of beryllium and iron exceeded background levels only within the pipe
(AAA4700) and in the soil at the seam of the pipe (AAA4699); benzo(g,h,i)perylene was only
detected within the pipe. If the pipe and surrounding soil are removed, these COPCs will be
eliminated. Phenanthrene was detected in the pipe and at AAA1286. If the pipe is removed,
phenanthrene will be eliminated as a concern at the location of the pipe. Because there are no
published toxicological values for phenanthrene, it can only be compared to urban background
values. The value of phenanthrene at AAA1286 was 0.4 mg/kg, compared to urban background

of 24.2 mg/kg. Therefore, phenanthrene is eliminated as a COPC.

It is appropriate to compare PAHs detected at the septic tank and outfall locations with urban
background levels because they are not contained within a closed piping system. All PAHs
detected outside the pipe were within background and SAL levels. Therefore, they are eliminated
as COPCs. The only PAHs detected above SAL were wi.thin the pipe. If the pipe is removed,

PAHs will be eliminated as a concern.

The results of the ecotoxicological screening assessment indicate that residual contamination is
of ecological concern. Residual contamination might be transported into Los Alamos Canyon,
where it could interact with contaminant discharges from other sources to cause cumulative
effects. From an ecological perspective, further sampling is recommended to define the nature

and extent of the contamination.

As described above, the Phase | investigation did not fully bound the extent of contamination in
the outfall associated with SWMU 32-002(b). The presence of heavy metals in the outfall area and
the possibility of radiological contamination substantiates the need for further sampling and
analysis both in the septic tank outfall area and in the drainage channels into Los Alamos Canyon.
Therefore, further sampling is recommended to define the nature and extent of the contamination
found in thé outfall area at SWMU 32-002(b). From an ecological perspective, this proposed
sampling should aim towards determining the impact of any potential contamination to the biota.
More generally, the proposed sampling should ultimately support a recreational risk assessment
for the outfall area. The initial should also aim to detemine the nature and volume of waste
associated with removal of the pipe. The Phase Il Work Plan, Subsection 5.0, addresses this

recommendation.
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4.5 SWMU 32-004: Building TA-32-3 Drain Line and Outfall
4.5.1 Drain Line Description

Recent evaluation of engineering drawings revealed the location of a vitrified clay drain line
believed to have served a room adjacent to a radiation source room in building TA-32-3
(Engineering drawing ENG4-C552, A5-C116, and A5-C117). The line lead directly to an outfall
located at the edge of the mesa. This line did not pass through a septic tank. Rather, it discharged

directly to the hillside in Los Alamos Canyon. It is unknown if the pipe remains in place.
4.5.2 Field Investigation and Sampling Activities

No sampling activities were conducted at this site during the Phase | investigation, and no

previous investigations are documented.
4.5.3 Conclusions and Recommendations for SWMU 32-004

A Phase li investigation is recommended to define the location of the drain line associated with
building TA-32-3. The Phase Il investigation will include the collection of samples in the outfall
beneath the drain line discharge point from building TA-32-3. Additional samples will be taken in
the soil at the location of the former source room. lf contamination is found at these locations,
additional sampling will be conducted to determine the nature and extent of the contamination.

The Phase Il Work Plan, Subsection 5.0, addresses these recommendations.

5.0 PHASE Il WORK PLAN

Sampling was conducted at TA-32 in September of 1993, as specified by the RFl Work Plan for
OU 1079 (LANL 1992,0783). The purpose of the Phase | sampling and analysis was to determine
whether any residual radioactive or nonradioactive contaminants remained at the site. The Phase |
investigation was also intended to determine if any of the septic tanks and associated septic lines

remained at the site, and, if found, remove them.

The Phase | investigation consisted of reconnaissance sampling of the areas most likely to be
contaminated if a release had occurred. These areas were: the former incinerator location
(SWMU 32-001), the suspected location of a former septic tank and its associated outfall
[SWMU 32-002(a)], and the location of another septic tank, its inflow piping, and its associated
outfall on the north side of Los Alamos Canyon [SWMU 32-002(b)].

Archival research subsequent to the Phase | investigation produced an engineering drawing

showing that the location thought to be SWMU 32-002(a) was actually a location downgradient
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from the former transformer (Engineering drawing A5-C117). Therefore, no samples were
collected at the actual location of SWMU 32-002(a) during the Phase | investigation.
SWMU 32-002(a) will be investigated as part of the Phase Il investigation. The area downgradient
from the former transformer location, where the sampling actually occurred, along with the former

transformer location, has been designated SWMU 32-003.

The engineering drawing also indicated an additional drain line and outfall leading from building
TA-32-3. There are no documented investigations of this drain line and outfall. The drain line is
believed to have served a room adjacent to a radioactive source room. The area that previously
contained the radioactive source, as well as the drain line and associated outfall, have

subseguently been designated as SWMU 32-004.

A Phase |l investigation has been recommended at TA-32. The objectives of this investigation will
be to: 1) determine the extent of the PCBs detected at the former incinerator location,
SWMU 32-001, 2) define the nature and extent of contamination associated with the inlet pipe,
former septic tank location, outfall area, and runoff channels associated with SWMU 32-002(a),
3) define the nature and extent of contamination associated with the inlet pipe. outfall area, and
runoff channels associated with SWMU 32-002(b), 4) investigate the extent of PCB contamination
at the former transformer location, SWMU 32-003, and 5) characterize the newly identified source
room, drain line, and outfali at SWMU 32-004.

The actions taken and analytes chosen during the Phase Il investigation will be dictated by the
level end distribution of contamination found during the field activities and during the Phase |
investigation. If site characterization activities present obvious remedies for any of the sites, a
correciive action may be implemented. This chapter describes the technical approach that will be

used curing Phase Il sampling activities at TA-32,

5.1 Site Geology

The ste geology and topography drive the outfall sampling strategy at SV/MUs 32-002(b),
32-002(a), and 32-004. This subsection describes the geology and topograpny at TA-32 and

explairs the rationale used to determine Phase |l sampling locations.

The mssa at TA-32 is developed on Bandelier tuff, which forms cliff faces that descend from the
mesa edge. The outfall pipes associated with SWMUs 32-002(a,b) discharged over one of these
cliffs. The slope below the discharge point is characterized by thin sediment and vegetation

cover. This slope descends to a lower cliff, and another slope descends from the lower cliff to the
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flat alluvial floor of the canyon. No sediment catchment areas were identified on any of the bare

rock cliffs.

Phase | sampling of the outfall area was limited to the upper slope. The drainages that have
developed on this slope are shallow, narrow, and discontinuous. Where the drainages are well
defined, no sediment catchment basins are present. Minor catchments occur between talus

boulders and, in some cases, within the thin alluvial fans on the slopes.

The main drainage from TA-32 divides near the top of the upper slope (Fig. 5-1). At this point the
major drainage is to the west. There were no analytes detected at levels exceeding background
UTLs in samples from the western drainage, while samples from the smaller eastern drainage had
elevated concentrations of metals. At the base of the upper slope, drainages from above flow
over the cliff in two separate areas and discharge onto the fan-shaped slope at the base of the
lower cliff. One of these drainages flows to the east and the other slightly to the west before
entering the ephemeral main channel of Los Alamos Canyon. Both of the drainages on the lower

slope will be sampled during the Phase Il investigation.

5.2 Phase Il Work Plan
5.2.1 Conceptual Exposure Model

A conceptual site model was developed for the TA-32 SWMUs to identify the location and
magnitude of sampling needed to accurately characterize each site. The conceptual site model
identifies historical sources of environmental release, migration pathways, potential current
sources, potential release mechanisms, contact media, and exposure routes for contaminants at
TA-32 (Fig. 5-2). The conceptual site model for TA-32 is based on information currently available.
Further refinement or development of separate models may be necessary based on data

gathered during the Phase 1l investigation.

Chemicals or radionuclides at TA-32 may have been released into the environment via drainages,
outfalls, spills, leaks, or deposition of incinerator emissions. After potential contaminants have
been released into the environment, they might migrate via: 1) liquid infiltration into
near-surface or subsurface soils that may reach groundwater (via faults) or surface water (via
seeps); 2) volatilizaton into ambient air; 3) wind entrainment of contaminated dust and deposition
onto surface soils; and 4) surface water runoff resulting in the contamination of sediments in
drainage channels. The environmental media that may be contacted by receptors and the

resulting potential exposure pathways are described below.
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Fig. 5-1. Geomorphic setting of TA-32.
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5.2.1.1 Potential Human Exposure

The environmental media through which human exposure could occur include soil, air, surface
water and sediments, and debris. There is no surface water at TA-32. Runoff from the site due to
rain and snow melt flows into Los Alamos Canyon, where there is an intermittent stream. Although
contaminants could migrate to perched groundwater via faults or fractures, such perched
groundwater does not present a potential human exposure pathway because the main aquifer, at
more 1 000 to 1 200 ft below the site, is the only aquifer used for domestic water supply. It is
highly unlikely that contaminants could migrate to this depth. Subsection 2.3 discusses the

hydrology of the main aquifer beneath TA-32. Currently, there are no groundwater wells on site.

If environmental media are found to be contaminated and SALs are exceeded, the potential for
human exposure to these contaminants will be quantified in a baseline risk assessment. Human

exposure may be estimated for both current and future land use assumptions.

Currently, TA-32 is used by the Los Alamos County Roads Division as a storage yard. Future land
use could include 1) continued use by the county, 2) future residential use of the mesa top area,
and 3) recreational use of the hillside area. Assumptions made for these three land-use scenarios

are described below.
5.2.1.1.1 Continued Use by Los Alamos County Roads Division Scenario

In the foreseeable future, land use at TA-32 is likely to be similar to current use of the site.
Populations of on-site workers (individuals who work on or near the site) and construction workers
(individuals who would be exposed to near-surface and subsurface soils through various activities
including excavation) are likely to be the reasonably maximum-exposed individuals in the
continued Los Alamos County operations exposure scenarios. The continued county use

scenario is applicable to all of the TA-32 SWMUs.

On-site workers are expected to be routinely exposed to contaminated media (wind entrained
contaminants in dust); therefore, this scenario is considered a reasonable maximum exposure
scenario for current use conditions. Surface contamination above SALs will be evaluated for both

current and future risks in a baseline risk assessment using the on-site worker scenario.

The construction worker is expected to be exposed to subsurface contamination during
excavation activities. Once subsurface soil is excavated and brought to the surface, on-site
workers could also be exposed. Therefore, subsurface contaminants above SALs will be
evaluated in a baseline risk assessment using the future construction worker and future on-site

worker scenarios.
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Exposure routes relevant to workers include: 1) inhalation of fugitive dust or volatile compounds;
2) incidentzl ingestion of contaminated soils; 3) direct dermal contact with contaminated soils; and
4) external radiation (Table 5-1).

TABLE 5-1
SUMMUARY OF EXPOSURE ROUTES IN THE CONTINUED COUNTY USE
SCENARIO
EXPCSURE ROUTE ASSUMPTIONS
1. Inhalation of ambient air » Fugitive dust is generated by soil disturbances (i.e., bulldozers,
fugitive dus: or volatiles) trucks and other earth-moving equipment) during construction

activities

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

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

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

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

2. Incidenta ngestion of sail « Incidental soil ingestion of surface or subsurface soils may occur as
a result of construction activities

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

3. Dermal co-tact with soil » Skin surface area available for contact with soil includes arms,
hands, face, and head

| 4. External -zdiation « Irradiation from radionuclides on the ground surface may occur

5.2.1.1.2 Residential Scenario

=uture re:zdential use is an unlikely land-use scenario for TA-32; however, residential
Jevelopme~t cannot be ruled out, so this scenario must be considered. Potential future on-site
-esidents would be exposed routinely to near-surface soils through activities such as recreation
and garde~ing. Therefore, this is considered a conservative exposure scenario for TA-32.
Surface ccrtamination above SALs will be evaluated in a baseline risk assessment using the
conservati = on-site residential scenario. The residential scenario is applicable to all of the mesa
'op SWMUs at TA-32.
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The on-site resident might also be exposed to subsurface contamination if it is brought to the
surface during excavation for a home, or to subsurface volatile contamination that migrates in
vapor form into the on-site residence. Therefore, subsurface contaminants above SALs will be

evaluated in a baseline risk assessment using the on-site residential scenario.

The potentially applicable exposure routes for a residential scenario are described in Table 5-2.
Construction workers building future residences would be exposed by the same routes

discussed in the continued Los Alamos County use scenario.

TABLE 5-2
SUMMARY OF EXPOSURE ROUTES IN THE RESIDENTIAL SCENARIO

EXPOSURE ROUTE ASSUMPTIONS
1. Inhalation of ambient air (fugitive | « Fugitive dust is generated by wind and outdoor activities (e.g.,
dust or volatiles) gardening)

» There may be volatile constituents on site that would contribute to
the inhalation exposure

2. Incidental ingestion of soll * Incidental soil/'sediment ingestion may occur as a result of outdoor
activities (standard daily soil ingestion rates for adults and children
are used)

3. Dermal contact with soil « Skin surface area available for contact with soil includes arms,
hands, face, legs, upper body, and head

4. External radiation « Irradiation from radionuclides on the ground surface may occur

5. Dermal contact with surface * Ephemeral streams may be present as a result of showmelt and

water summer rainfall

+ Rainfall events result in pooled water

« Standing water occurs after rainfall event before it seeps into the
ground

6. Accidental ingestion of surface | » Ephemeral streams may be present in the canyon bottom as a result
water of snowmelt and summer raintall

* Rainfall events result in pooled water
+ Standing water occurs after rainfall event betore it seeps into the

ground
7. External radiation * Irradiation from radionuclides on the ground surtace may occur
8. Ingestion of produce grown on « Thirty percent of produce eaten at the residence is grown at the
site residence.
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5.2.1.1.3 Recreational Scenario

The recreational scenario is the most probable future scenario for the canyon wall or canyon
bottom. Recreational use might include camping, hiking, and hunting. The outfalls from the septic
tanks [SWMUs 32-002(a,b] and the outfall from the former laboratory in building
TA-32-3 (SWMU 32-004) are the primary potential release sites (PRSs) that might be contaminant
sources for the recreational scenario. All have surface runoff into drainage channels and sediment

traps beginning at the mesa top and continuing to the toe of the hill slope.

Exposure routes associated with recreational activities include: 1) inhalation of fugitive dust; 2) soil
ingestion; 3) dermal contact with soil; 4) external radiation; 5) dermal contact with surface water;
6) incidental ingestion of surface water; and 7) ingestion of contaminated edible plants (e.g.

pinion nuts and berries). Recreational exposure routes are further described in Table 5-3.

TABLE 5-3
SUMMARY OF EXPOSURE ROUTES IN THE RECREATIONAL SCENARIO

EXPOSURE ROUTE ASSUMPTIONS
1. Inhalation of ambient + Fugitive dust is generated by the wind and during recreational activities (e.qg.,
air (fugitive dust or dirt biking)
volatiles)

* There may be volatile constituents on site that would contribute to the
inhalation exposure

2. Incidental ingestion of | e Incidental soil/sediment ingestion of surface soil or sediments may occur as a
soil/sediment result of recreational activities (standard daily soil ingestion rates for adults
and children are used)

3. Dermal contact with « Skin surface area available for contact with soil includes arms, hands, face,
soil/sediment legs, upper body, and head (the camping event occurs in warm weather).

4. External radiation « irradiation from radionuclides on the ground surface may occur

5. Dermal contact with » Ephemeral streams may be present as a result of snowmelt and summer
surface water rainfall

* Rainfall events result in pooled water

« Standing water occurs after the rainfall event before it seeps into the ground

+ Ephemeral streams may be present as a result of snowmeit and summer
6. Accidental ingestion of |  rainfall
surface water » Rainfall events result in pooled water

» Standing water occurs after the rainfali event before it seeps into the ground

7. Ingestion of edible « Edible plants (such as pinion nuts or berries) growing at the site may have
plants taken up contaminants from soil/runoff
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5.2.2 Data Needs and Data Quality Objectives

Phase Il sampling is proposed for five SWMUs at TA-32: SWMU 32-001, SWMUs 32-002(a,b),
SWMU 32-003, and SWMU 32-004. The data quality objectives for the Phase Il investigation are
presented in the following subsections. Subsection 5.2.2.1 presents the data quality objectives
for the ihvestigation of SWMUs 32-001 and 32-003, where PCBs were identified during Phase |
sampling and a decision of whether or not to implement a voluntary corrective action (VCA) will be
made during the Phase |l investigation. Subsection 5.2.2.2 presents the data quality objectives
for the investigation of the drain lines associated with SWMUs 32-002(a,b) and SWMU 32-004,
where a decision of whether or not to implement a VCA will be made during the Phase |
investigation. Subsection 5.2.2.3 presents the data quality objectives for the investigation of the
septic tanks and outfalls associated with SWMUs 32-002(a) and 32-003, where a combined
screening assessment and risk assessment strategy is planned. Lastly, Subsection 5.2.2.4
presents the data quality objectives for the investigation of the outfall associated with

SWMU 32-002(b), where samples will be collected to support a risk assessment.

5.2.2.1 Data Quality Objectives for Phase Il Investigation of SWMUs 32-001
and 32-003

During the Phase | investigation at SWMUs 32-001 and 32-003, PCBs were detected at levels
exceeding 1 mg/kg, which is the recommended cleanup level for property of unrestricted use
(McCann 1994, 1145). A limited number of samples were collected at these SWMUs during the
Phase | investigation. Therefore, additional samples will be collected during the Phase I
investigation to meet the recommendations in the EPA guidance document on PCB spill
verification (EPA 1985, 06-0117).

It is unclear if the source of the PCBs detected during the Phase | investigation is historical
activities at TA-32 or more recent activities that occurred after the property was released to Los
Alamos County. The proposed sampling will collect samples at several depths to determine when
the PCBs were introduced at the site. If the depth of the PCBs proves to be above the level of the
former site, the need for a VCA at these SWMUs will be reconsidered. If the source of the PCBs is
linked to historical activities at TA-32, the 95th percentile upper confidence limit (UCL) of the
mean of all PCB data for each SWMU will be calculated and compared to the cleanup values. If
PCBs levels at these SWMUs exceed 1 mg/kg at a depth of 0 to 10 in., or 10 mg/kg at a depth of
greater than 10 in., a VCA will be conducted. If the additional sampling does not identify PCBs

above these cleanup levels, no further action will be proposed for these SWMUs.
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The EPA sampling strategy for estimating the extent of PCB contamination is to lay out a grid that
is centered over the spill. This grid is based on a calculation that determines the minimum size of
PCB spill that will be detected at a given grid spacing. Since SWMUs 32-001 and SWMU 32-003
are both relatively small (approximately 20 ft in diameter) seven sampling locations will detect any
spill that is 10 ft in diameter or larger. To determine the source of the PCBs and support the
potential VCA, each sampling location must be sampled at three depth intervals: 0 to 5 in.,
510 10in., and 10 to 15 in. Each sample will be screened for radioactivity (gross alpha, beta, and
gamma). If the gross radioactivity measurements indicate the presence of radiological
contamination, the sample will be analyzed for selected radioisotopes depending on the type of
radioactivity detected. These radioisotopes inciude tritium, carbon-14, uranium-234, -235,
and -238, plutonium-238 and -239/240, and americium-241.

5.2.2.2 Data Quality Objectives for Phase Il Investigation of Drain Lines at
SWMUs 32-002(a,b) and 32-004

The Phase |l investigation of the drain lines at SWMUs 32-002(a,b) and 32-004 has two main
objectives. The first objective is to determine for waste characterization purposes whether
hazardous or radioactive constituents are present inside the drain lines. The second objective is
to determine if a release of hazardous or radioactive constituents has occurred from the drain
lines. These two objectives will determine whether the VCA at these SWMUs should include

removal of the drain lines.

Geophysical surveys will be used to determine the specific length and location of the drain lines
for SWMUs 32-002(a,b) and 32-004. Once the lengths and locations of the drain lines have been
determined, trenches will be excavated to provide access points to the drain lines. The number of
trenches and their locations will be chosen on the basis of professional judgment, based on the

d-ain line's length and the likely locations of sediment accumulaticn within each drain line.

Tne number and locations of samples needed for characterization of the wastes that would be
generated during removal of the drain lines are determined on the basis of professional judgment.
Tnis judgment is based on the length and composition of the drain line, and on the Phase | toxicity
characteristic leaching procedures (TCLP) metals data. If any gaps or leaking joints are detected in
tr2 drain line, the soil or tuff at the location of the gap or leak will be sampled. If no indications of
leakage are detected, one sample per trench will be collected below the drain line and analyzed

for hazardous constituents.

Since the Phase | TCLP metals data do not indicate the presence of hazardous constituents, one

sample of sediment will be collected from each trenched access point. Each of these samples will
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represent as large a volume of the sediment in the pipeline as practical. The samples will be
analyzed for TCLP metals and screened for radioactivity (gross alpha, beta, and gamma). If the
gross radioactivity measurements of a sample exceeds background levels, that sample will be
analyzed for selected radioisotopes depending on the type of radioactivity detected. These
radioisotopes include tritium, uranium-234, -235, and -238, plutonium-238 and -239/240,
carbon-14, and americium-241. Samples collected outside of the drain line will be analyzed for
TAL metals, VOCs, and SVOCs and screened for radioactivity (gross alpha, beta and gamma). If
the gross radioactivity measurements of a sample indicate the presence of radiological
contamination, that sample will be analyzed for selected radiocisotopes depending on the type of
radioactivity detected. These radioisotopes include tritium, uranium-234, -235, and -238,
plutonium-238 and -239/240, carbon-14, and americium-241.

5.2.2.3 Data Quality Objectives for Phase |l Investigation of Septic Tank and
Outfall Areas at SWMUs 32-002(a) and 32-003

The Phase Il investigation at the septic tank and outfall areas of SWMUs 32-002(a) and 32-003 is
intended to support both a screening assessment and a risk assessment. The goal of the
screening assessment is to compare site results to conservative risk-based SALs.
Quick-turnaround methods will be used to conduct the screening assessment for portions of
these two PRSs that were not sampled during the Phase | investigation. If COPCs are identified,
additional samples will be collected, if necessary, to support a risk assessment. These additional
samples will be collected during the same field mobilization. The risk assessment will be based on
a residential exposure scenario for the areas of these PRSs on the mesa, and a recreational
scenario for the areas on the canyonside. Additional data to support the risk assessment will be
based on the spatial distribution of the COPCs identified by the screening assessment relative to
the potential exposure units. A minimum of four samples will be collected in each exposure unit
(500 m? for the residential scenario and 2 000 m? for the recreational scenario). Additional samples
may be collected if the variability of COPCs within the exposure units is greater than currently
expected. For example, if additional source areas of contamination are located during the Phase ||

investigation, variability of COPCs will be greater than currently anticipated.

The initial sample locations for SWMU 32-002(a) and 32-003 will be based on the most likely
sediment accumulation areas adjacent to the outfalls, and the location of the former septic tank.
Samples will be analyzed for TAL metals and screened for radioactivity (gross alpha, beta, and
gamma). SWMU 32-002(a) samples will be analyzed additionally for SVOCs and PCBs. [f the gross
radioactivity measurements of a sample indicate the presence of radiological contamination, that

sample will be analyzed for selected radicisotopes depending on the type of radioactivity
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detected. These radioisotopes include tritium, carbon-14, uranium-234, -235, and -238,
plutonium-238 and -239/240, and americium-241.

5.2.2.4 Data Quality Objectives for Phase Il Investigation of the Outfall Area at
SWMU 32-002(b)

The Phase | investigation in the outfall area at SWMU 32-002(b) identified localized areas where
concentrations of certain analytes (metals and Aroclor 1260™) exceeded their respective SALs.
The Phase Il investigation will supplement the Phase | data in order to bound the extent of the
contamination sufficiently to support a recreational scenario risk assessment. A minimum of four
samples will be collected from each exposure unit (2 000 m?® for the recreational scenario).
Additional samples may be collected if the variability of COPCs within the exposure units is greater
than currently expected. For example, if additional source ateas of contamination are located

during the Phase |l investigation, variability of COPCs will be greater than currently anticipated.

The Phase Il samples for SWMU 32-002(b) will be collected downgradient from the source term
along the most likely pathways of COPC migration to support an evaluation of the risk. The
proposed sampling locations will be biased by the topographic and geological features to best
delineate COPC migration from the source area. Samples will be analyzed for TAL metals, PCBs,
and SVOCs, and screened for radioactivity (gross alpha, beta, and gamma). If the gross
radioactivity measurements of a sample indicate the presence of radiological contamination, that
sample will be analyzed for selected radioisotopes depending on the type of radioactivity
detected. These radioisotopes include tritium, carbon-14, uranium-234, -235, and -238,
plutonium-238 and -239/240, and americium-241.

5.2.2.5 Analytical Strategy for the Phase Il Investigation

The Phase [l investigation at TA-32 will rely heavily on field-based laboratory resuits for site
characterization decisions. The immediate availability of the data will provide flexibility in the field to
assure that characterization is completed during this phase of the investigation. It will also allow the
possibility of taking immediate corrective action at sites where a simple and obvious remedy is
available. Where appropriate, confirmation samples will be collected and analyzed using Level Ii}
analytical procedures. Waste management decisions regarding RCRA hazardous wastes will also

rely on Level lll analyses.

The MRAL will be on site to conduct analyses for gross alpha, beta, and gamma radiation.
Extended count times (compared to the standard five minute count) wilfl be implemented to lower
the detection limits and reduce the relative error. If possible, sample preparation, such as sample

digestion, will also be performed to further reduce the detection limits. This will provide a more
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sensitive screening for radioactive components. Any sample results that indicate the presence of

radioactive contamination will be further analyzed.
5.2.2.6 Sample Quality Assurance and Quality Control

Appropriate QC samples, including blanks, replicates, and rinsates, will be submitted to the
analytical laboratory to provide the means to assess the quality of the data resulting from the
Phase Il field sampling program. Blank samples will be analyzed to determine whether procedural
contamination and ambient conditions at the site may have caused sample contamination.

Replicate samples will be analyzed to verify sampling and analytical reproducibility.

5.2.3 SAMPLING PLAN
5.2.3.1 SWMU 32-001: Former Incinerator Location

The objective of the Phase |l investigation at the former incinerator will be to further characterize
the extent of the PCB contamination detected during the Phase | sampling. A total of twenty-one
samples will be collected and analyzed for PCBs in the mobile chemistry analytical laboratory
(MCAL), and for gross alpha, beta, and gamma radiation in the MRAL. Seven sample locations (six
perimeter and one center point) will be established surrounding the location where the Phase |
investigation identified PCBs (Fig. 5-3). Samples will be collected from three depth intervals at
each location: 0to 5 in., 5to 10 in., and 10 to 15 in. The 0-in. point will be considered to be the
asphalt/ffill interface. Samples depths might decrease if the soil/tuff interface is reached; sample
depths might increase if soil staining is evident or field screening instrument readings indicate the
presence of contaminants. If the radiation screening results indicate the presence of radiological
contamination, then samples will be further analyzed for select radionuclides. Site confirmation
samples will be analyzed using Level il analytical procedures. Phase Il sample locations are
described in Table 5-4.

If the results provided by the field laboratory indicate a limited extent of PCB contamination and
the analytical results are above TSCA cleanup levels for PCBs, then a corrective action may be

implemented to remove contaminated soil.
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TABLE 5-4
PHASE 1l SAMPLE LOCATIONS FOR SWMU 32-001
SAMPLE LOCATION DESCRIPTION DEPTH FIELD SCREENING/
LOCATION FIELD ANALYSIS
1 Center of array, adjacent | 0-5 in., 5-10 in, 10-15 in. PCBs, Rad?
to AAA 4690
2 Perimeter 0-5in., 5-10in, 10-15 in. PCBs, Rad?
3 Perimeter 0-5in.,5-10in, 10-15in. PCBs, Rad®
4 Perimeter 0-5in., 5-10in, 10-15 in. PCBs, Rad?
5 Perimeter 0-5in.,5-10in, 10-15in. PCBs, Rad?
6 Perimeter 0-5in.,5-10in, 10-15 in. PCBs, Rad?
7 Perimeter 0-5in.,5-10in, 10-15 in. PCBs, Rad®

a Samples will be will be further analyzed for select radionuclides if field results indicate the
presence of rad contamination

§.2.3.2 SWMU 32-002(a): Septic Tank 32-7, Inflow Line(s), and Outfall

The objective of the investigation at SWMU 32-002(a) is to locate and charzcterize the former
septic tank, any associated septic system lines, and the associated outfai. Geophysics, air
photos, and archival engineering drawings will be used to determine the locations of each of

these features.

Septic Tank 32-7. One sample location will be established in each of four quadrants of the
former septic tank footprint (Fig. 5-3). Samples will be collected at each locaticn from the soil/tuff
interface, which is expected to be less than 2 ft bgs. If the results from these szmples indicate the
presence of contamination, additional samples may be collected from locaticns adjacent to the

septic tank footprint.

Samples will be analyzed for SVOCs, PCBs, and TAL metals using the MCAL, and for gross alpha,
beta, and gamma radiation using the MRAL. If gross radiation analyses indiczte the presence of
radiological contamination, then samples will be further analyzed for select radionuclides. Site

confirmation samples will be analyzed using Level lll analytical procedures.
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Inflow Pipe. Non-intrusive geophysical methods and archival resources such as air photos and
engineering drawings will be used to locate the inflow pipe. Non-intrusive methods will be
supplemented with exploratory trenches in areas where the pipe is suspected to be located. If a
pipe is located, the contents will be sampled to determine if there is contamination within the pipe.
Samples will also be collected from soil surrounding the pipe to evaluate the possibility of historical

releases. These sample locations will be determined judgmentally (Fig. 5-3).

Samples will be analyzed for VOCs, SVOCs, PCBs, and TAL metals in the MCAL, and for gross
alpha, beta, and gamma radiation using the MRAL. Samples collected for waste management
purposes will also be analyzed for TCLP metals. If the gross radiation analyses indicate the
presence of radiological contamination, then samples will be further analyzed for select
radionuclides. Site confirmation samples will be analyzed using Level Il analytical procedures.

Phase |l sample locations are described in Table 5-5.

If field analytical results indicate a limited extent of contamination and no potential waste
management problems exist due to the nature of the contaminants, and if an obvious remedy is
available, then a corrective action may be implemented to remove the inflow pipe. At least four

verification samples will be collected in the trench after the pipe is removed.

Outfall Area. The outfall area will be characterized by focusing on the upper portion of the
hillside near the former location of the mouth of the outfall pipe. At least four samples will be
collected at that location (Fig. 5-3). Areas of sediment accumulation below the outfall will also be
evaluated using the field-screening results. Two additional samples will be collected at the base of
the hillside to bound the extent of any contamination that is found. The samples will be analyzed
for SVOCs, PCBs and TAL metals in the MCAL, and for gross alpha, beta, and gamma radiation in
the MRAL. If gross radiation screening indicates the presence of radiological contamination,
samples will be further analyzed for select radionuclides. Site confirmation samples will be
analyzed using Level Il analytical procedures. Phase |l sample locations are described in
Table 5-5.

If relatively small and distinct areas of contamination are discovered during the field operations and
a human health or ecological risk is determined, a corrective action may be implemented to

remove contaminated soil.
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TABLE 5-5

PHASE | SAMPLE LOCATIONS FOR SWMU 32-002(a)

SAMPLE LOCATION DESCRIPTION SAMPLE DEPTHS FIELD SCREENING/
LOCATION FIELD ANALYSIS
Outfall

8 Near mouth of outfall, 0-6in. SVOCs, PCBs, TAL Metals,
judgemental Rad?
9 Near mouth of outfall, 0-6 in. SVOCs, PCBs, TAL Metals,
judgemental Rad®
10 Near mouth of outfall, 0-6 in. SVOCs, PCBs, TAL Metals,
judgemental Rad?®
11 Near mouth of outfall, 0-6 in. SVOCs, PCBs, TAL Metals,
judgemental Radd
12 Base of slope/sed accum area, | 0-6 in. SVOCs, PCBs, TAL Metals,
judgemental Radg?
13 Base of slope/sed accum area, | 0-6in. SVOCs, PCBs, TAL Metals,
judgemental Rad®
Tank
14 Northwest quadrant of tank Soiltuff interface SVQOCs, PCBs, TAL Metals,
footprint (approx. 1 foot) Rad?
15 Northeast quadrant of tank Soilftuff interface SVOCs, PCBs, TAL Metals,
footprint (approx. 1 foot) Rad®
16 Southeast quadrant of tank Soiltuff interface SVOCs, PCBs, TAL Metals,
footprint (approx. 1 foot) Rad?@
17 Southwest quadrant of tank Soiltuff interface SVOCs, PCBs, TAL Metals,
footprint (approx. 1 foot) Rad®
Inflow Pipe
18 Interior cf pipe NA VOCs, SVOCs, PCBs, TAL
Metals, Rad®, TCLP
19 In trencr/Soil surrounding pipe | depth of pipe VOCs, SVOCs, PCBs, TAL
(approx. 3 feet) Metals, Rad®, TCLP
20 Interior of pipe NA VOCs, SVOCs, PCBs, TAL
Metals, Rad®, TCLP
21 In trenct/Soil surrounding pipe | depth of pipe VOCs, SVOCs, PCBs, TAL

(approx. 3 feet)

Metals, Rad®, TCLP

@ Samples will be further analyzed for select radionuclides if field results indicate the presence of
radiological contamination.
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5.2.3.3 SWMU 32-002(b): Septic Lines and Outfall

The objective of the investigation of SWMU 32-002(b) will be to further characterize the inflow
pipe(s) and determine the extent of contamination found in the outfall area during the Phase |

investigation.

Inflow Pipe(s). Non-intrusive geophysical methods and archival resources such as air photos
and engineering drawings will be used to help to locate the inflow pipe(s) associated with the
septic tank at SWMU 32-002(b). Non-intrusive methods will be supplemented with exploratory
trenches in areas where the pipe is suspected to be located. If a pipe is located, the contents will
be sampled to determine the nature of an)} contamination in the pipe. Samples will also be
collected from soil surrounding the pipe to evaluate the possibility of historical releases. These
sample locations will be determined judgmentally (Fig. 5-3). Samples will be analyzed for SVOCs,
VOCs, PCBs, and TAL metals in the MCAL, and for gross alpha, beta, and gamma radiation in the
MRAL. Samples collected for waste management purposes will also be analyzed for TCLP metals.
If the gross radiation analyses indicate the presence of radiological contamination, then samples
will be further analyzed for select radionuclides. Site confirmation samples will be analyzed using

Level lll analytical procedures. Phase Il sample locations are described in Table 5-6.

If field analytical results indicate a limited extent of contamination and no potential waste
management problems exist due o the nature of the contaminants, and if an obvious remedy is

available, then a corrective action may be implemented to remove the inflow pipe.

Outfall Area. Samples will be collected in the outfall area to supplement the results of the
Phase | investigation. This sampling will focus on sediment accumulation areas. Sediment
accumulation areas farther downslope from the locations of the Phase | samples will be evaluated
using field-screening techniques including X-ray fluorescence and hand-held radiation-detection
instruments. Two samples will also be collected in areas of sediment accumulation near the
bottom of the canyon to bound the extent of the known contamination (Fig. 5-3). Samples will be
analyzed for PCBs and TAL metals in the MCAL, and for gross alpha, beta, and gamma radiation in
the MRAL. If the gross radiation analyses indicate the presence of radiological contamination,
then samples will be further analyzed for select radionuclides. Site confirmation samples will be
analyzed using Level I analytical procedures. Phase |l sample locations are described in
Table 5-6.

If small and distinct areas of contamination are discovered during the field operations and a human
health or ecological risk is determined, then a corrective action may be implemented to remove

the contaminated soil.
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TABLE 5-6
PHASE Il SAMPLE LOCATIONS FOR SWMU 32-002(b)

SAMPLE LOCATION DESCRIPTION SAMPLE DEPTHS FIELD SCREENING/
LOCATION ’ FIELD ANALYTICAL
Outfall
22 Near mouth of outfall, 0-6 in. PCBs, TAL metals, Rad@
judgmental
23 Near mouth of outfall, 0-6 in. PCBs, TAL metals, Rad@
judgmental
24 Near mouth of outtall, 0-6in. PCBs, TAL metals, Rad@
judgmental
25 Near mouth of outfall, 0-6 in. PCBs, TAL metals, Rad@
judgmental
26 Base of slope/sediment 0-6 in. PCBs, TAL metals, Rad®
accumulation area, judgmental
27 Base of slope/sediment 0-6 in. PCBs, TAL metals, Rad®
accumulation area, judgmental
Inflow Pipe
28 Interior of pipe NA VOCs, SVOCs, PCBs, TAL
metals, Rad®, TCLP
29 In trench/soil surrounding pipe| depth of pipe VOCs, SVOCs, PCBs, TAL
(approx. 3 feet) metals, Rad?®
30 Interior of pipe NA VOCs, SVOCs, PCBs, TAL
metals, Rad®, TCLP
31 In trench/soil surrounding pipe| depth of p'pe VOCs, SVOCs, PCBs, TAL
(approx. 3 feet) metals, Rad®

a Samples will be analyzed for select radionuclides if field results indicate the presence of
radiological contamination.

5.2.3.4 SWMU 32-003: Former Transformer Location

The objective of the Phase Il investigation at SWMU 32-003 will be to further characterize the
extent of the PCB contamination detected during the Phase | sampling. The initial action taken at
the site will be to remove the wood debris pile. If possible, samples of the wood will be collected
and analyzed for PCBs for waste management purposes. A total of twenty-one samples will be
collected and analyzed for PCBs in the MCAL. Seven sample locations (six perimeter and one
center point) will be established surrounding the location where the highest concentrations of
PCBs were detected in Phase | (Fig. 5-3). Samples will be collected from three depth intervals at
each location: 0 to 5 in., 5 to 10 in., and 10 to 15 in. Additionally, at least 6 samples from two

locations will be collected in the vicinity of transformer site, TA-32-10. These samples will be
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analyzed for PCBs in the MCAL and for gross radioactivity in the MCAL. Site confirmation samples
will be analyzed using Level Il analytical procedures. Phase Il sample locations are described in
Table 5-7.

If the results indicate a limited extent of PCB contamination in the soil at either location and
analytical results are above TSCA cleanup levels for PCBs, then a corrective action may be

implemented.

TABLE 5-7
PHASE Il SAMPLE LOCATIONS FOR SWMU 32-003

SAMPLE LOCATION DESCRIPTION DEPTH FIELD SCREENING/
LOCATION FIELD ANALYSIS
32 Center of array, adjacent to 0-5in.,5-10in, 10-15in. PCBs, Rad?®
AAA 4693
33 Perimeter 0-5in., 5-10in, 10-15in. PCBs, Rad?®
34 Perimeter 0-5in.,5-10in, 10-15in. PCBs, Rad?
35 Perimeter 0-5in., 5-10in, 10-15in. PCBs, Rad®
36 Perimeter 0-5in., 5-10in, 10-15in. PCBs, Rad®
37 Perimeter 0-5in.,5-10in, 10-15 in. PCBs, Rad?
38 Perimeter 0-5in., 5-10in, 10-15in. PCBs, Rad®
39 Former 32-10 location 0-5in.,5-10in, 10-15in. PCBs, Rad®
40 Former 32-10 location 0-5in., 5-10in, 10-15in. PCBs, Rad®

a Samples will be analyzed for select radionuclides if field results indicate the presence of
radiological contamination.
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5.2.3.5 SWMU 32-004: Building TA-32-3 Radiation Source Room and Vault,
Drain Line, and Outfall

The objective of the investigation at SWMU 32-004 is to locate and characterize the soil beneath
the former radiation source room and vault and the associated drain line, and to characterize the

outfall.

Radiation Source Room and Vault. The former location of the source room will be
determined using historical survey points. The area will be screened for radioactive contamination
using hand-held instruments. Four samples will be collected, guided by field screening, around
the footprint of the vault where the radioactive source was stored (Fig. 5-3). These samples will be
analyzed for gross alpha, beta, and gamma radiation in the MRAL. If the results of the gross
radiation screening indicate the presence of radiological contamination, then samples will be
further analyzed for select radionuclides. Site confirmation samples will be analyzed using Level lii
analytical procedures. Phase Il sample locations are described in Table 5-8. If field analytical results
indicate a limited extent of contamination, and an obvious remedy is available, then a corrective

action may be implemented to remove soil associated with the radiation source room.

Drain line. Non-intrusive geophysical methods and archival resources such as air photos and
engineering drawings will be used to locate the pipe. In addition to non-intrusive methods,
exploratory trenches may be excavated where the pipe is suspected to be located. If a pipe is
located, the contents will be sampled to determine the nature of the contamination, if any, within
the pipe. Samples will also be collected from soil surrounding the pipe to evaluate the possibility
of historical releases. These sample locations will be determined judgmentally (Fig. 5-3). Samples
will be analyzed for VOCs, SVOCs, and TAL metals in the MCAL, and for gross alpha, beta, and
gamma radiation in the MRAL. If results indicate the presence of radiological contamination, then
samples will be further analyzed for select radionuclides. Site confirmation samples will be
analyzed using Level lll analytical procedures. Phase |l sample locations are described in
Table 5-8.

If field analytical results indicate a limited extent of contamination, and no potential waste
management problems exist due the nature of the contaminants, and an obvious remedy is

available, then a corrective action may be implemented to remove the drain line.

Outfall Area. The outfall area will be characterized by focusing on the upper portion of the
hillside near the former location of the mouth of the outfall pipe. At least four samples will be
collected at that location, guided by hand-held radiation-screening results. Areas of sediment

accumulation below the outfall will also be investigated. Two additional samples will be collected at
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the base of the hillside to bound the extent of any existing contamination (Fig. 5-3). All samples

will be screened using hand-held radiation-screening instruments, and analyzed in the MRAL for

gross alpha, beta, and gamma radiation. If gross radiological contamination is indicated by the

screening results, then samples will be further analyzed for select radionuclides. Samples will also

be analyzed for SVOCs and TAL metals. Site confirmation samples will be analyzed using Level Il

analytical procedures. Phase 1l sample locations are described in Table 5-8. If small, distinct areas

of contamination are discovered during the field operations, and a human health or ecological risk

is determined, then a corrective action may be implemented to remove contaminated soil from the

outfall area.
TABLE 5-8
PHASE 1l SAMPLE LOCATIONS FOR SWMU 32-004
SAMPLE LOCATION DESCRIPTION SAMPLE DEPTHS FIELD SCREENING/
LOCATION FIELD ANALYSIS
Outfall
41 Near mouth of outfall 0-6in. SVOCs, TAL metals, Rad?
42 Near mouth of outfall 0-6 in. SVOCs, TAL metals, Rad?
43 Near mouth of outfall 0-6in. SVOCs, TAL metals, Rad?
44 Near mouth of outfall 0-6 in. SVOCs, TAL metals, Rad?
45 Base of slope/sediment 0-6 in. SVOCs, TAL metals, Rad®
accumulation area
46 Base of slope/sediment 0-6in. SVQOCs, TAL metals, Rad?
accumulation area
Drain Line
47 Interior of pipe NA SVOCs, VOCs, PCBs, TAL
metals, Rad?, TCLP
49 Interior of pipe NA SVOCs, VOCs, PCBs, TAL
metals, Rad?®, TCLP
48 In trench/soil surrounding pipe | depth of pipe (approx. 3 feet) Rad?
50 In trench/soil surrounding pipe | depth of pipe (approx. 3 feet) Rad?
Source Room
51 Soil in vault area 06 in., below base of Ragd2
excavation
52 Soil in vault area 0-6 in., below base of Rad?
excavation
53 Soil in vault area 0-6 in., below base of Rad?
excavation
54 Soil in vault area 0-6 in., below base of Rad?

excavation

a Samples will be analyzed for select radionuclides if field results indicate radiological contamination.
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5.2.3.6 Soil Sampling Method

Surface soil samples are defined as samples collected from the upper 0 to 10 cm of soil. Surface
soil samples will be gathered using a decontaminated stainless steel or disposable Teflon scoop.
Care will be used to collect the sample to a full 10 cm depth and to cut the sides of the hole
vertically to ensure equal volumes of soil are taken over the full 10 cm depth. This procedure will
be followed when the soil depth allows. The applicable standard operating procedure (SOP) is
LANL-ER-SOP-6.09, RO, Spade and Scoop Method for Collection of Soil Samples.

5.2.3.7 Equipment Decontamination

Decontamination is performed as a QA measure and a safety precaution. It prevents cross
contamination among samples and helps to maintain a clean working environment for the safety of
personnel. Sampling tools are decontaminated by washing, rinsing, and drying. All efforts will be
made to minimize fluids used for equipment decontamination because these fluids are
considered wastes and must be collected and contained for proper disposal. The effectiveness of
the decontamination process is documented through rinsate blanks submitted for laboratory

analysis.
5.2.3.8 Waste Management

Requirements for segregating, containing, characterizing, treating, and disposing of each type
and category of waste are provided in the LANL administrative procedure, LANL-ER-AP-05.3, RO,
Management of Environmental Restoration Program Waste, and in the approved Site-Specific
Waste Management Plan (SSWMP).

The on-site waste manager shall be responsible for completing all waste forms and ensuring that
all waste containers are labeled in accordance with the SSWMP. Records will be kept of wastes
generated on site, and waste analyses will be evaluated. The on-site waste manager will assist with

the coordination of waste disposal.
5.2.3.9 Health and Safety

Samples acquired as pan of this sampling plan will be screened at the point of collection to identify
the presence of gross contamination or other conditions that may pose a threat to the health and

safety of field personnel.

The site safety officer (SSO) is responsible for health and safety procedure development and
implementation in accordance with the approved Site-Specific Health And Safety Plan (SSHSP).

The SSO coordinates health and safety monitoring activities and ensures that LANL’s health and
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safety officers are kept informed of health and safety procedures and problems. In addition, the
SSO ensures that safe and environmentally sound work practices are followed during the

sampling campaign.
5.2.3.10 Field Documentation

The following sampling documentation is required under LANL-ER-SOP-1.04, R2, Sample
Control and Field Documentation: sample labels, sample collection logs,
chain-of-custody/request for analysis forms, and custody seals. Sample information shall be
collected and entered on the forms and subsequently initialed and signed by the field team
leader. The data wili be stored in a field management database and uploaded to the ER project’s
central database repository, the facility for information management, analysis, and display (FIMAD).
A field logbook will be used for detailed summaries of information pertaining to the field

investigation and for recording field data.

A daily sampling report will be submitted by the field team leader to the field project leader and the
field operations manager. This report will briefly summarize each day’s sampling activities and will
be submitted in electronic format. The format of this report will follow Attachment G of

LANL-ER-SOP-1.04, R2 and will contain all information required in this daily report form.
5.2.3.11 Site Restoration

The sampling methods to be used during the Phase Il investigation will create minor disturbances
to the existing soils profile. Excavation operations may be conducted to locate sewer system
pipes. The sample locations and trenches will be restored to their previous condition upon

completion of the Phase I field investigation.
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TABLE A-1
SUMMARY OF SAMPLES COLLECTED AT TA-32

ng;'fn SG::SEER sw:ée LOCATION ANALYSES PERFORMED
TAL" METALS RAD® VOCs*® SVOCs* PCBs*

32-1001 AAA4E90 Soil Incinerator X X X X
32-1002 AAA4E91 Soil Septic tank X X X
a2 1007 AAAAT 10 ol Duplicale of AAAARD Y X X X X
32-1002 AAA4LT19 Soit Duplicate of AAA4691 X X X X
32-1003 AAALEI2 Soil Septic tank X X X X
32-1003 AAA4T13 Soll Duplicate of AAA4692 X X X X
32-1004 AAA4B93 Soil Septic tank X X X X
32-1005 AAA4B94 Sall Soplic tank X X X X
32-1007 AAA4B085 Soll Duplicato of AAA4GIE X X X X
32-1007 AAAACO0 Soil Tronch 1 X X X X
321000 AAAAGUT Soll Tranch 1 X X X X
321009 | AAA4G98 Soil " rench 1 X T X X X
32-1010 AAALE99 Soil Trench 2 X X X X
32-1011 AAA4700 Soil Trench 2 X X X X
32-1012 AAA4TO1 Soil Trench 2 X X X X
32-1013 AAA4T02 Soll Qutfall X X X X
32-1013 AAA4718 Soit Duplicate of AAA4702 X X X X
32-1013 AAA4T1T7 Soil Duplicato of AAA4702 X X X X
32-1014 AAA4703 Soil Outfall X X X X
32-1015 AAA4T704 Soit Quitfall X X X X
32-1016 AAA4705 Soil Qutfall X X X X
321017 AAA4706 Soil Quttall X X X
32-1018 AAA4707 Soll Qutfall X X X
32-1019 AAA4708 Sail Outfall X X X
32-1020 AAA4709 Soil Outfall X X X
32-1021 AAA4710 Soil Qutfall X X X
32-1022 AANATI Soll Outtall X X X
32-1025 AAA4LT715 Soil Field blank X X X X X
32-1035 AAA1287 Soil Incinerator X X X X
32-1036 AAA1285 Soil Septic tank X X X X
32-1037 AAA1286 Soil Septic tank X X X X

None AAA4T12 Water Rinsate X X X

® TAL Metals = Target analyte list metals.

® RAD = Radionuclide analysis for plutonium-238 and -239, uranium-234, -235, and -238, strontium-90, cesium-1

© VOCs = Volatile organic compounds.
4 SVOCs = Semivolatile organic compounds.
® PCBs = Polychlorinated biphenyls.
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TABLE A-2
TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-001*

COMPARISON LEVELS FOR Aluminum] Antimony | Arsenic | Barium| Beryllium|Cadmiury Caicium |Chromium| Cobalt | Copper] iron | Lead | Magnesium| Manganese| Mercury | Nickel | Potassium| Selenium| Silver | Sodium| Thalliumi Vanadium| Zinc
SOIL SAMPLES SAL* 78 000 32 NA* | 5600 NA 39 NA 400 4700 | 3000 NA 400 NA 350 24 1 600 NA 400 400 NA 6.4 560 24 000
(mo/kg) uTL 123 000 25 11.6 | 1140 3.3t 2.7 54 400 34.2 511 15.7 | 35600 39 16 100 1030 0.1* 26.7 6180 1.7 1.61" | 3320 0.9 66 101
s“g LE LDC%HON D(EI::;H LOCATION | Aluminum| Antimony | Arsenic | Barium| BerylliumCadmiumf Calcium {Chromium| Cobalt | Copper| lron | Lead | Magnesium| Manganese| Mercury | Nickel | Potassium| Selenium| Siver | Sodium| Thalliumf Vanadium|{ Zinc
AAA1287 321035 10-14 | Incinerator 6 400 <0.1 28 130 0.58 «<0.4 5600 6.8 4 45 18300 | 1 1 600 150 <0.1 7 980 <0.3 <@ | 750 0.5 17 34
AAA1287
(Duplicate) 32-1035 10-14 | Incinerator | 11000 - - 140 0.7 <0.4 5400 9 4.2 4.9 {11000} 13 2000 180 - g 1 300 - _ 810 _ 21 42
AAA1287
{Roplicate) 32.1035 | 10-14 | Incinerator - - . _ - _ . . _ _ . . N _ <0.1 _ _ - <2 - _ R -
AAA1287 . P
{Replicate) 32-1035 | 10-14 | Incinerator - _ - - - _ _ . . _ ~ _ - . <0.1 _ . - _ _ - _ -
%
AAA4500 32-1001 10-14 | Incinerator 3 700 «<0.1 2.7 50 0.6 1 930 18 1.3 8 4900 70 680 210 0.1 6 560 <0.3 3 30 0.6 ] 60
AAA4600 .
{Roplicats) 32-1001 | 10-14 | Incinerator . - _ . - _ _ N _ _ R R _ B 0.1 _ _ _ _ N _ _ _
AAA4660 .
(Replicate) 32:1001 | 10-14 | Incinerator - _ - _ _ - _ R _ _ . _ _ _ 0.2 _ - - = - " - -

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.
® SAL = Screening action level. ’
¢ UTL = Background upper tolerance limit.
“ NA = No applicable valus is available.
* No UTL can be calculated, so the maximum of the background range is used for comparison.
' There are no background values for silver measured by comparable analytical methods, so a maximum value using instrumental neutron activation analysis was used (Longmire et al. 1994, 1142).
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TABLE A-3

ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC ANALYTES DETECTED AT SWMU 32-001*

COMPARISON LEVELS Aracior [mixed-} | Arocior 1260™ Benzofbfuiaranthens | Benzofkjfucranthene | Benzofghflperyiens | Bis(2-eihythexylyphihalate | Pulyl banzyd phihalais| Chrysens| Din butyl pithaiste] Aaurathene | ndenif1,2,3 cifipens| Phanardivans| Myisne
FON SOL SAMPLES P 1 [ (X} 1 1 NA 50 16 000 " 8000 3200 1 NA 2400
émora) UL NA* NA 129 124 122 104 59 NA NA 105 NA 28 L] M2 12.0
"‘:“ '-°°:)“°" W')“ LOCATION | Aracior |mixed] | Arocior 1260 & B anthens Bonzofgh.lperyiens | Bis(2-eih Butyl benzyl phthalats| Chu Din-buty) Idenc{1,23¢d) P Pyrene
-M—-A_ﬂl7 3290086 10-14 | Incnersiar <1 <! <033 «0.33 «0.23 «0.33 «<0.33 <0,33 <0.23 «<0.23 «0.33 «0.33 «<0.23 «<0.23 «0.23
AAA4890 32-1001 10-14 incnerslar 2 2 «0.33 «0.23 «0.33 «<0.23 «0.3) «0.23 «0.23 «<0.23 «0.23 <0.33 «0.23 «<0.23 <0.33
* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.
* SAL = Screening action level,
* UTL = Background upper tolerance [imit.
“NA = No applicable value is available.
TABLE A-4
ANALYTICAL RESULTS FOR VOLATILE ORGANIC ANALYTES
pLILCILD AT BWMU 32-001a
Acetone Toluene
COMPARISON LEVELS
FOR SOIL SAMPLES SALY 8 000 910
(mg/kg)
uTL® NA‘ NA
DEPTH
sampLe p | FOCRTION (n) | LOCATION | Acstone | Toluene
AAA1287 32-1035 10-14 Incinerator 0.027 <0.005
AAA4690 32-1001 10-14 Incinerator 0.046 0.0098

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.

® SAL = Screening action level.

¢ UTL = Background upper tolerance limit.
¢ NA = No applicable SAL is available.



Ze-v1 40) poday [4H

€

56/0¢£/9

TABLE A-5
TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-003*

COMPARISON LEVELS FOR Aluminum| Antimony | Arsenic { Barium] Beryilium |Cadmium{ Calcium | Chromium| Cobalt |Copper| Iron | Lead | Magnesium| Manganess| Mercury | Nickel | Potassium| Selenium| Silver | Sodium|Thallium| Vanadium| Zinc
iL SAM .
SOIL SAMPLES sars | 78000 | 32 | nas |se00] Na | a0 | Na | 40 [4700]3000| NA [400| NA 3% 24 [1600f NA | 400 [ 400 | NA | 84 | seo [24000
(mo/ks) uTL 123000 25¢ 1.6 | 1140 331 o | 54400| 342 | s11 ] 157 (35600 39 | 18100 1030 01° | 267 | s180 1.7 | 1611|3320 o9 66 101
SA‘I‘: LE LOCG,TION (EI:;H LOCATION | Aluminum| Antimony | Arsenic [ Barium| Beryllium|Cadmium Calcium |Chromium| Cobalt [Copper| Iron | Lead | Magnesium| Manganese| Mercury | Nickel | Potassium] Sek Silver | Sodium|Thalliuny Vanadium| Zinc
AAA4593 32-1004 0-2 | Transformer| 4800 «<0.1 26 28 0.42 0.7 3200 6 25 14 6400 | 46 1200 270 <0.1 8 1000 <0.3 <@ 110 0.5 12 100
AAA4693
(Replicate) 32-1004 0-2 | Transformer - - - - _ _ _ _ . - _ _ _ . <0.1 - _ _ . _ - _ _
AAA4693
(Replicate) 32-1004 0-2 | Transformer - - - - - _ _ ~ _ _ _ . _ _ <0.1 _ - - _ .~ - - -
AAA4B94 | 32-1005 0-4 | Transformer| 4800 <0.1 3.2 7 0.47 0.46 | 2400 s 2.5 14 | 6500} 230 1000 290 <0.1 4 910 <0.3 <2 100 0.4 10 1’
AAALE94
(Replicate) 32-1008 0-4 | Transformer - <0.1 31 - - _ N _ _ _ _ . _ _ <0.1 - _ <0.3 _ _ 0.3 - _
AAAL694
(Replicate) 32-1005 0-4 | Transtormer _ - _ _ _ _ _ _ - _ _ _ - _ <0.1 - _ . . _ _ _ ~
AAA4TOR | 32-1020 | 0-15 Outlall 4100 <0.1 5.4 65 0.54 <0.4 | 3300 44 2.1 6.5 | 5500 | 40 1000 250 <0.1 5.7 770 0.7 <2 190 0.3 8.2 65
AAA4T0D
(Roplicatg)] 321020 | 0-15 |  Outal _ _ - - _ - - _ _ - . _ _ . <01 _ _ _ _ _ _ _ _
AAA4LT0D
(Roplicate)| 321020 | 015 |  Outal _ - - - _ _ . _ _ _ _ _ _ _ <01 _ _ _ _ _ _ _ _
AAA4TIO |  32-1021 0-15 Outfall 2900 <0.1 21 51 0.32 <0.4 | 5300 3.7 22 41 | 5000 25 900 200 <0.1 4 660 0.4 <@ 180 | <0.1 8.6 39
AAA4T10
(Roplicate)] 321021 | 0-15 | Outal - _ - - _ - _ _ _ - _ _ _ _ <01 _ - _ _ _ - . _
AAA4T10
(Roplicate) 32-1021 0-15 Outlal _ - - - - _ _ _ _ _ . _ _ _ <0.1 _ _ _ _ " - ~ _
AAA4T11 32-1022 0-15 Outlall 2400 . <0.1 27 47 0.31 <0.4 1700 3 1.8 47 | 5600 | 23 770 230 <0.1 4 480 0.8 <2 140 0.2 0.4 48
AAA4TTL
(Roplicate)] 321022 | 0-15 |  Outal _ - _ _ _ _ _ - _ _ ~ _ . _ <0.1 _ R _ _ R R _ -
AAA4T1L
(Replioate)| 321022 | 0-15 |  Outar R R . . . 0.1 B . _ _ ~ _ B )

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.
® SAL = Screening action level.
° UTL = Background upper tolerance limit.
¢ NA = No applicable value is available.
* No UTL can be calculated, so the maximum of the background ranga is used for comparison.
' There are no background values for silver measured by comparable analytical methods, so a maximum value using instrumental neutron activation analysis was used (Longmire et al. 1994, 1142).
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TABLE A-6

ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC ANALYTES DETECTED AT SWMU 32-003"

COMPARISON LEVELS Araclos [mixed-] | Aroclor 1260™ B anthene anthene | Benzojghperytens | Bis(2-oihyihexyl)phhalale | Butyl benryl p Chrysens] Di-n-bulyl nth ndeno{1,2,3-cdlp Pyrene
FOR SOL SAMPLES AL 1 1 01 1 1 1 NA 5 16000 % 8000 3200 1 NA 2400
tmoha) UTLe NA* KA 121 124 122 19.4 59 KA KA 195 RA s L] a2 12.8
S*:’l! 1-00:)“0" 0:‘)“ LOCATION | Arackor [ixed-] | Arocior 1260™| B anthena | Ben anthene | Benzojgh.lparyiena | Bix2-ethyihexylphihatate | Butyl benzyl phihalate) Cheysens| Dn-butylp end{1,23-cd Pyrene
AAALS93 32-1004 0-2 | Transformer 4 4 «<0.33 «<0.33 0.0 «0.33 «<0.33 «0.33 «<0.33 «0.33 «<0.39 07 «<0.33 «<0.33 0.74
AAAL894 32-1005 0-14 | Transformer 15 13 «<0.33 «0.33 «0.33 <0.33 <0.33 <0.33 «<0.33 «0.23 <0.33 «0.33 «<0,23 <0.33 «0.23
AAALTOR 21020 0-15 Outtal «1 <l «<0.33 «<0.33 0.51 «<0.33 «0.33 «0.33 <0.33 0.08 1.4 0.53 0,23 «0.23 0.8
AAA4TIO 291 0-15 Outfall <« <1 «<0.33 «<0.33 <0.33 <0.33 <0.33 14 1. «0.33 1.3 <0.33 <0.33 «0.33 <03
AT 2-1022 0-15 Outtal <1 <! <0.33 <0.33 <0.33 <0.33 «0.33 <0.33 <0.33 «<0.23 a5 0,33 «0.33 «0.33 [(X3)
« All data were extracted from FIMAD on June 8, 1995, and all results are measured in mg/kg.
®» SAL = Screening action level.
¢ UTL = Background upper tolerance limit.
“NA = No applicable value is available.
TABLE A-7
ANALYTICAL RESULTS FOR VOLATILE ORGANIC ANALYTES
DETECTED AT SWMU 32-003a
Acetone Toluen Xylenes
COMPARISON LEVELS UeN® 1 (o+mep)[mixed-]
FOR SOIL SAMPLES
SAL® 8000 910 160 000
(mg/kg)
uTL® NA® NA NA
LOCATION | DEPTH
SAMPLE ID D (n) | LOCATION | Acstons | Toluens Xylenes
. (o+m+p)[mixed-]
AAA4694 32-1005 0-4 Transformer 0.025 0.013 <0.005

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.

® SAL = Screening action level.

¢ UTL = Background upper tolerance limit.
4 NA = No applicable SAL is available.




Ze-v1 Joj yodsy |4y

S8

56/0€/9

TABLE A-8

TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-002(b)"
COMPARISON LEVELS FOR Aluminum] Antimony | Arsenic | Badum| Bernyllium|Cadmiuny Caldum | Chromiun{ Coball | Copperj tton | Lead | Magnesium| Manganess| Mercury | Nickel [ Potassiun] Seleniun] Siiver | sodum| thalbui Vanadum| — Zing
SOIL SAMPLES s | 76000 | 32 | u |se00| wa 3 NA | 400 | 4700|3000| NA {ac0| NA 360 24 {1000 NA | 400 | 400 | NA [ 84 | se0 [24000
(mg/kg)
uTL 123000 | o 18 [ 1140f 331 27 | 4400 342 | 511 | 157 [35600{ 30 | 16100 1030 o1 | 267 | 81s0 10 | 16| 3320 o9 68 101
“ll.DPL! LOCﬁ;I’ toN D(E:;" LOCATION | Auminum| Antimony | Arsenic | Barum| Benyilium|Cadmiumy{ Caldum | Chromium| Cobalt| Copper] lron | Lead | Magnesium| Manganese| Mercury | Nickel | Potassium] Selenium| Sitver | Sodium| Thallum{ Vanadium| 2inc
AAA128% 32-1036 0-4 Seplic Tank | 4700 <0.1 37 76 0.58 05 2100 n 2.7 13 6100| 70 1000 310 47 25 880 <0.3 43 (] 0.2 10 290
AAA1285 y .4 " .9
(Replicatg)] 321038 | 0 Septic Tark - - - - - - - - - - - - - - : - - - - - - _ -
AAA1285 . .4 | SeptcTa 05
(Replicate)| 32-1038 0 P! nk - - - - - - - - - - - - - - - - - - - - - -
AAA1286 32-1037 0-4 Septc Tank 2800 <0.1 20 38 0.46 <0.4 1300 3 1.8 59 3800| 16 720 180 0.3 9.5 600 <03 <2 68 07 55 200
AAA1288 . -4 | SeplcTa 0.2
(Replicate)] 321037 | 0 plc Tank{ - - - - - - - - - - - - - - - - - - - - - -
AAA1286 . .4 0.2
{Replicate)] 321087 o Septc Tank - - - - - - _ - R - _ _ B ~ . - _ _ _ _ _ _ _
AAA491 | 32-1002 4-0 | Sepic Tark | 10000 <0.1 a7 100 0.8 <0.4 2100 [] 45 8 | 11000| 22 1800 230 14 73 1300 <0.3 <2 110 0.8 18 54
AAA40D1
3 4-6 | Seplic Tank 13
(Repiicatey] 31902 P - - - - - - - - - - - - - - - - - - - - - -
AAA4691 § A 14
Repllcate) 32-1002 4-6 | Septc Tank - - - . - - _ . . _ ~ B R _ R B _ _ _ _ _ R
AAA4B92 | 32-1003 4-8 | SeptcTank | 4800 <0.1 (X} 55 0.45 <0.4 1800 ] 2.0 9 [ 5600] 50 950 210 22 ] 7 <03 3 84 04 ] 120
AAA4B92
- <8 | Septic Tank 1.3
(Replicate) 32-1003 4 P - - - - - - - - - - - - - - - - - - - - - -
AAA4c02 4-6 | Septic Tank 22
(Replicate) 321003 P - - = - - - - - - - - - - - - - - - - - - -
AAALSES 32-1007 15 Trench 1 0900 <0.1 27 10 0.74 <0.4 1100 9 4.8 ] 130001 49 1800 350 <01 9 1400 «<0.3 <2 10 0.4 20 58
AAA4L8DS
3 1. onch 0.1
Roplcate)] 321907 5 Trench 1 - - - - - - - . - - . - - - < - . - - - - - _
AAA4L8DS
1.5 Trench 1 <0.1
(Roplicatg)| 32197 - - - - - - - - -1 -1 -1- - - - - - - - - - -
AAAL6D0 32-1007 15 Trench 1 11000 <0.1 24 120 0.75 <0.4 1400 1] 5.8 85 | 11000 N 1800 a7o <0.1 9 1500 04 < 880 0.4 2 50
AAA4896
X k-] onch 0.1
(Roplicats)] 32197 | 1 Trench 1 - - - - - - - - - - -] - - - < - - - - - - - -
AAA4898
3 18 Trench 1 <0.1
(Repiicate) 32-1007 - - - - - - - - - - - - - - - - - - - - - -
AAA4807 32-1008 17 Trench 1 11000 <0.1 s 120 0.8 «<0.4 1200 10 55 58 {11000 28 1800 370 <0.1 12 1800 0.4 <2 10 03 2 50
AAA4097
32-1008 17 Trench 1 - - - _ - _ _ _ - - - - - - <0.1 - _ - - - - - -
{Replicate)
AAA400T
. 17 ench 0.1
(Replicate)] 321008 Trench 1 - - - - - - - - - - . - - - - - - - -
AAALSDS 32-1009 18 Trench 1 9 000 <01 32 130 0.7 <0.4 1400 8 4.8 57 110000| 28 1800 330 <0.1 12 1300 <0.3 <2 840 0.3 21 43
AAA4608 ench 0.1
(Roplicate) 32-1000 15 Trench q - - _ - - - _ _ _ - _ ~ _ _ <0. _ - R _ _ _ _ _
AAA4008
. 8 rench 0.1
(Ropleatg)] 331000 | 1 Trench 1 - - - . . ( S ST IO PO
AAA40GO 32-1010 32 Trench 2 8.7 <0.1 2 [}] 130 10 1200 42 430 13 300 120 1200 40 <01 200 180 <0.3 200 120 0.7 P£} 28
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TABLE A-8 (CONTINUED)
TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-002(b)*

COMPARISON LEVELS FOR Aluminum| Antimony| Arsenic] Barium| Beryllium|Cadmiuny Calcium|Chromiuny Cobahk|Copper Iron | Lead | Magnesium( Manganese| Mercury | Nickel i Selent Silver | Sodi Thallium Vanadi Zinc
SOIL SAMPLES sar | 78000 | a2 | nae [ 5e00] NA 39 NA 400 | 4700)3000] NA | 400] NA a%0 24 |1e00] A 40 | 400} NA | 84 | se0 |24000
(moxa) uree | 128000 o5 | 118 j1140] 331 | ,g | S4a00| 342 | s11| 357 |aseo| 30 | 16100 | 1030 | oqe | 267 6180 | 13 | 16y ] 3320| 00 | e8 | 101
SAMPLE 1D LOC:)T)ON DEPTH| LOCATION | A A y| Arsenic| B Beryllium|Cadmium Calcium|Chromiumy Cobalt! Copper} lron | Lead|Mag Mang M y{ Nickel Sek Silver | Sodium| Thalliur| Vanadil Zinc
AAA1285 32-1036 O-4in | Septic Tank{ 4700 «<0.1 a7 76 0.56 0.53 2100 1 2.7 13 6100| 70 1000 310 47 8.5 860 <0.3 43 63 0.2 10 290
AAA1285A1] 32-1038 O-4in | Septic Tank 49
AAA1285A2) 32-1036 O-4in | Septic Tank 6.5
AAA1286 32-1037 O-4in | Septic Tank| 2800 «<0.1 28 38 0.46 <0.4 1300 3 1.8 50 | 3800! 16 720 180 03 8.5 600 <0.3 «2 686 0.7 8.5 200
AAA1286R1{ 32-1037 04in | Septic Tank 0.2
AAA1286R2| 321037 O-4in | Septic Tank 02
AAA 4001 32.1002 4-6in. | Deptia Tank | 10000 «01 37 100 on 04 2100 n 48 n o 22 1 oo ARy 14 4 1 o0 <03 «2? 1100 o0 1R 64
AAA4ER1R1| 321002 | 48in | Septic Tank 13
AAA4601R2| 321002 | 48in | Septic Tank 14
AAA4692 32-1008 4-8in | Septic Tank| 4800 <0.1 6.8 55 045 <0.4 1500 9 2.6 9 5600| S0 950 210 22 8 77 «<0.3 3 84 04 o 120
AAA4602R1| 32.1000 | 4-8in | Septic Tank 13
AAA4B02R2| 321003 4-in. | Septic Tank 22
AAA4008 42.1007 1.8 Trench 1 © 000 <01 27 110 074 «0.4 1100 [} 40 ] 1300 40 1000 350 <0.1 ] 1400 <0.3 « 1100 0.4 20 L1}
AAA4603R1| 32-1007 1.5 Trench 1 o o ) o ’ T - <0.1 -
AAA4605R2|  92-1007 1.8 Trench 1 <0.1
AAA4508 32-1007 1.8 Trench 1 11 000 <0.1 24 120 078 <0.4 ) 1400 9 56 65 [11000] 21 1800 370 <0.1 L] 1800 04 <2 830 0.4 22 50
AAA4608NSE 221007 Treneh t 0t
AAA;GOGRZ ":‘;1';7 15’ V Trmc;um1 <0.1 ) I - : -
AAA4607 32-1008 1.7 Trench 1 11 000 <0.1 35 120 08 <04 1200 10 55 58 {11000] 28 1800 370 <0.1 12 1600 0.4 «2 1100 03 23 80
AAA4BITAT[  32-1008 17 Trench 1 <0.1
AAA400TAZ|  32-1008 1.7 Trench 3 <01
AAA4608 321000 1.8 Trench 1 000 «0.1 32 130 0.7 <0.4 1400 8 4.8 5.7 |10000] 28 1600 330 <0.1 12 1300 <0.3 <2 840 0.3 21 43
AAA4808 32-1000 15 Trench 1 <01
AAA4608 32-1000 15 Trench 1 <0.1
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TABLE A-8 (CONTINUED)

TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-002(b)*

COMPARISON LEVELS FOR Alum—l;:x;mrAanlﬁ;\; ;r-;m; ABnr;um Bon:;llllum Cadmium| Cakcium Chron;ium Cobah | Copperd lron | Lead | Mag Mang. M Nickel k Silver | Sodium| Thallium{ Vanadium| Zinc
SOIL SAMPLES sar | 78000 | 32 | pae | Seco| Na | a0 | ma | 40 [4700|3000] MA | 40| A 390 24 [1600] NA | 400 | 40| Na | 84 | se0 [24000

(moka) ute | 128000| s | 118 [ 1140 sar | L | s4a00| 342 | s19| 157 |asso0| a0 [ 16100 | 1030 oy | 267 8180 | 45 | qer| 3320] 09 6 | tof
(mﬁolf) 321010 3.2 Trench 2 87 <0.1 2 2] 130 10 1200 42 430 1.3 300 120 1200 490 <0.1 260 180 <0.3 200 120 07 23 28
(a::[m) 321010 | 32 | Trench2 - - - - - _ _ - - R o - _ 02 _ _ _ - - - _ _
MA4T00 | az-tont 32 | Trench2 | 5700 | <01 25 | 150 | o085 | <04 | 2200 | 170 | 66 | 73 |s2000 570 | 1400 420 10 | 17| 1000 [ 10 | 92| 300 | 14 42 8o
(gf;m) azom | 32 | Tench2 | . | ] j j . T T j j w0 | _ i j 1. i i
(af:,?;‘:‘.’) 32401 | 32 | Trench2 _ _ ; S - ) N e o | j j ) j ) i .
AAA4701 32-1012 A2 Trench 2 7 400 «<0.1 29 ral 075 <0.4 1800 56 22 41 8800 81 1300 250 45 7 1 000 0.7 <2 110 0.5 14 53
(g:;l:;o(l) 32:1012 32 Trench 2 _ - _ - _ _ _ ~ _ _ - B - R 09 _ . _ - - - . _
@*.;:;‘::) s21002 | 32 | Trencn2 . . . _ ) j ] ] L j _ “ | _ R 1. i . )
AAA4T02 32-1013 0-15in. Outfall b 5000 <0.1 28 120 0.8 13 7 400 31 23 W2 6700 110 1 400 1 300 18 ® t 200 0.8 35 200 0.3 13 120
(g‘.‘:gf) 321013 |0-15in| Outtalb _ _ - _ _ ) ] i} R 0 B i 15 j i j R i _ j
(’F:‘.‘Q,g‘:f) 321013 |0-15in| Outalib . } . i} } - ) Lo j j s | j j 1 B i
AAA4703 32-1014 O-4in. Outtall b 2 000 <0t a1 77 065 15 1 000 ar 1 16 4 300 150 870 200 17 L] 480 04 7 70 0.3 " 73
Jrazos | agons o | owans | | on [as | ) O O O] i el T Tes | -1 _ el - 1.
(Q::Ig:f) 321014 | 0-4in. | Outfalib _ _ _ _ _ _ - - _ R _ - _ _ 16 _ _ _ ~ - _ _ _
AAA4TO4 32-1018 0-4in. Outfall b 4 400 <0.1 88 180 0.64- k] 2 400 100 22 38 6200 | 45 890 580 a6 8 800 0.9 28 80 08 20 170
(mg‘::) 321015 | 0-4in.| Outlalib - - - - _ - - - - . - - - _ as - _ - - - - - -
ol oy | 221015 |o-4in| Outalb | _ - I - - - - U A S - - st - S S R - -
AMA4705 | 321016 | 0-5in.| Owhaib | 63500 | <01 18 | 020 | o071 | s6 | 2200| 440 | 22 | 170 | 8400| 1e0| 1100 180 276 | 1 970 17 | 10| 82 | 24 so | a2
(mi‘;‘:f) 321016 | 0-5in.| Outfallb - _ - _ - _ _ - - _ N - - _ 23% - - - - - - - -
(mlg‘:f) 321016 | 0-5in.| Ouwfanb - - - - - _ . . - N R - _ 3@ | _ - - R . - _
MA4708 | 321017 | 0-8in.| Owanb | sso0 | <01 19 | 110] o073 | o6 | 2700] sa a1 | 17 |s200f 200| 1100 630 17 6 | 1100 | o4 | 12| 78 | <01 18 140
(g‘.‘;,g‘ff) 321017 | 0-8in.| Outab . . - _ . . _ R R ~ } 2 | j ) N _ _ i
(mg‘:) 321017 | 0-6in.| Oulallb - _ _ _ _ R _ . i T _ j 14 j j j | i _ _
MA4707 | 321018 |0-15in) Owaia | 1700 | <01 | 21 | 33 | oes | o4 | 8 86 | <05 | 43 |s800| 46| 470 200 33 2 %0 o6 | 28| 713 | 01| es 50
(prl‘g %7 | 321018 0-15in| Outats . 1 .
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TANLF AD(CONTINUIT D)

TA-32 ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 32-002(b)*

COMPARISON LEVELS FOR Aluminum|( Animony | Arsenic | Barium | Berylium | Cadmium| Calcium | Chromh Cobait| Copperl Iron | Lead | Magnesium| Manganese| Mercury | Nicket | P i Seleni Sitver | Sodiun | Thalllum| Vanadium| Zine
SOIL SAMPLES SALY 78 000 2 Na* | 8600 NA 30 NA 4700 [ 3000| NA | 400 NA 300 24 1600 NA 400 400 NA 64 800 | 24 000
(mora) UL 122000 | s | 118 | t140] 33 ap | S4400 | 342 | s11 ]| 157 | 35800 20 | 18100 1030 ote | 27| €180 | g5 | yey] 3320| 09 s 101
LOCATION | DEPTH
SAMPLEID 0 ) LOCATION | Aluminum| Animony | Arsenic | Badum| Berylfum | Cadmium} Calcium | Chromium] Cobalt] Copper| lron | Lead| Magnesium| Manganese| Mercury | Nickel | Potsssium| Selenium| Sliver | Sodium | Thallum! Vanadum| Zine
AAA4TO? 18
(Repiicate) 32-1018 0-1 Outtall & - - - - - - - - - - - R 13 - - - - - . .
AAA4708 32-1010 0-18 Oulttall 080 «0.t 23 10 0.50 <0.4 a0 ' 08 [ 210 4700 18 210 <0.1 «2 220 0.8 « 1] <0.1 33 2
AAA4TOB 18
(Raglicats) 2-1018 0-1 Outiall & - - - - - - _ _ _ - - - . - <0.1 - - - - - - _ .~
AAA4TOB
. 0- 15 Outtall 0.1
(Replicate) 32-1019 . - - - - - - - - - - - - - - < - - - - - - - -
AAA4TI3
(DlAAJpAkdnd 321003 4-0 Seplc Tank 3500 «<0.1 7 89 0.51 <0.4 1500 H 17 7.5 4400 | 34 750 180 17 a2 800 0.5 <2 83 <0.1 7 [
4602) .
AAAMTI3
X 4- T 1.
(Repiicate) 32-1003 6 | SeplcTank - - - - - - - - - - . - - - 2 - - - _ - - - -
AAALTIY X 4.8 ¥o Tank 17
(Reglicate) 32-1003 Seplc - - - - - - - - - - - - - - : - - - - - - - -
AAAATIS
%ﬁ:.ld a2-1013 0-15 Outtall b 6400 0.1 24 130 079 21 8100 » 28 b7 7100} 130 1500 1500 20 8.3 1200 0.8 5.4 20 03 13 130
4T02)
AAMTIS | 45 1013 | 0-18 | Outhilb 7000 130 | ose 16 0000 32 24 | 2 1 7700] 120 1600 1500 0 [ 1200 w0 | 20 15 120
{Replicate)
AAMT10 X 0-15 | Oumlib 15
{Replicats) 2-1013 = - - - - - = - - = - - - = - - - = - = = =
AAALTIT
(DIAADAIc;Od 32-1013 0-15 Outtall b 6900 <0.1 LY ) 130 0.81 18 8500 3 29 2 8100 130 1600 1600 18 " 1200 (X} 55 250 03 14 130
4702
AAMTT
(Replicate) a2-1013 0-15 Outtall b - - - - - - - - - - - - - - 18 - - - - - - - -
AAAATIT
L 0-15 Outiall b 17
{Replicate) 32-1013 = = - - - - - = = - - - - - = = = = - - - -
AAAATIS
ate of 22-1002 4-0 Seplic Tank 4000 <0.1 39 @ 0.55 07 4830 18 14 88 5300} 83 700 230 8.4 63 570 0.5 28 420 0.2 10 54
4691)
AAAAT I i
(Replicate) | 231002 4-0 | BepdaTark - - - 10.2 - - - - - - - -
AAMTIS ) . T 12.6
(Roplicatey | 2102 | 4-8 | SepteTank| - - - - - - - I - - 2 - - - - - - - -
AAAAT19
ate of x2-1002 4-8 Seplic Tank 5500 «0.1 a7 49 0.8¢ 1 1000 2 1.6 10 86800| 76 950 250 13 7 790 0.5 45 480 0.2 12 2
4501)
AAALTIO
5 4- e Tank 10
(Replicata) 32-1002 8 | Sepic - - - - - - - - - - - - - - - - - - - - - -
AAALTI9
3 4-0 o Tank 15
(Replicate) xR-1002 Seplle - - - - - - - - - - - - - - - - - - - - - -

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.

® SAL = Screening action level.
* UTL = Background upper tolerance limit.
* NA = No applicable value Is avallable.
* No UTL can be calculated, so the maximum of the background range Is used for comparison.

' There are no background values for sliver measured by comparable analytical methods, so a maximum value using instrumental neutron activation analysis was used (Longmire et al. 1994, 1142).

o
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TABLE A9

ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC ANALYTES DETECTED AT SWMU 232-002(b)Y*

A od-]| Arockr 1260"™) bl K Bis(2-s! haiale Din-butyl Indenc{1.2,3-
COMPARISON LEVELS odkor [mbxed-] Banzo{alpyrene| Benzo{ajantracene | Benz{bliucranhens | Benza(kjiuoranhasns | Benzo{g,h/)perdens | Bis(2-ethyhexyl)ph Chrysens phaiate Foursnhens odpyrene Pracantyene Pyrene
FOR SOIL SAMPLES
AL 1 1 01 1 1 1 NA 50 " 3000 3200 1 NA 2400
mokg)
umne NA* NA 121 124 122 1904 59 NA 19.5 NA s [ ] 24.2 128
saupLE L0 :4°u ON | pepmnt LOCATION | Arodar [mixed-]| Arocior 1260™( Banzo{alpyrene| Banzo(a) b} h {kiSucr anthens | Banzo{p.hipeniens) Bis(2-ethyhexyphalate Chrysens Dp‘hdll. Fouranhens m&f Phenantrens Pyrene
AAA1286 22-1028 0-4in. ] Seplkc Tank <1 < <0.33 «0.33 038 <0.33 «0.33 «0.33 <033 <033 <033 <0.23 <0.33 <0.23
AAA1288 32-1037 0-4in.| Septc Tank <1 <t <0.33 <0.33 043 <033 <0.33 <0.33 «0.33 0.3 053 .33 0.4 0.48
3
AAALS01 32-1002 4-8in. | Seplic Tank Lyl «t .33 %33 <033 «0.33 «<0.33 <0.23 «0.33 <033 <0.33 <0.33 <0.33 <0.33
AAA 4802 32-1003 4-8n. | SeptcTank «! <1 «0.33 «0.33 036 «0.33 «0.33 <0.33 <0.33 <033 <0.23 <033 «0.33 0.38
AAA 4805 32-1007 15N Trench 1 <1 <1 «<0.33 «0.33 «<0.33 «<0.33 «0.33 «0.33 <033 «0.33 «0.33 «0.33 «0.32 <02
AAA 4808 7-1007 18K Tramb 1 ot -1 -0 33 Y prIEY RUKT URY <033 «0.33 «0.33 «0.33 <0.33 «<0.33 «0.3%
AAA 4807 32-1008 1.7R Yrench § 1 1 «0.33 «0.33 «<0.33 <0233 <0.33 «0.33 «0.33 «0.33 <0.33 <0.33 <0.33 <0.33
AAA4S08 32-1009 150 Trench 1 1 1 «0.33 <0.23 <033 <033 <0.33 «<0.33 «<0.33 <0.23 <033 33 .33 <033
AAA 4890 32-1010 azn Trench 2 « <1 <033 «0.23 «0.33 <033 <033 <0.33 «<0.33 «0.33 <0.23 «0.33 <0.33 «0.33
AAALTOO 32-1011 2R Trench 2 < LAl 2 14 a 0.77 13 «0.33 2 «0.33 2.2 12 059 41
AAA4TON 32-1012 azn Trench 2 <1 < «0.33 <0.33 «<0.33 «0.33 «0.33 <033 «<0.33 0.48 <033 .33 033 o5s
AAALTO2 32-1013 [0-18in.] Outtalbd 17 17 «0.33 «0.33 «0.33 «0.33 <033 <033 <033 «0.33 «0.33 «<0.33 «<0.33 <0.33
AAALTOI RQ-1014 0-4in. Outialt b < «1 «0.33 <0.33 «<0.33 «0.33 «0.33 «0.33 «0.33 <033 <0.23 <033 0,33 «<0.33
AAA4TO4 R-1015 0-4in, Outtald b « « «0.33 «©.33 «0.33 «<0.33 «0.33 55 «0,33 «<0.33 <033 <033 .33 .33
AAALTOS a-1018 0-5in. Outtall b « « «0.33 <0.33 042 <033 «0.33 .33 <033 002 «<0.33 «<0.33 «0.33 <033
AAA4TOS 21007 G- 8in, Quitall b < <} «0.33 <0.23 «0.33 «0.23 . <033 «0.33 <0.33 7 «0.323 £33 «0.33 «0.33
AAA4TOT 32-1018 0-18in. Outfall & < <1 «0.33 <0.33 «0.33 <033 «0.33 <0.3) «0.33 22 «0.33 «0.33 <033 «0.33
AAA 4708 32-1019 0+18in. Outfell & <t <t «<0.33 «0.33 <033 «0.33 <033 <033 «0.33 29 <023 «0.33 «0.33 «0.33
AAALTIZ
m':? 321003 4-80n | Beple Tank <1 <1 «0.33 <033 0.47 <0.3) «0.33 <033 0.30 «0,33 0.42 «0.33 «0.33 084
AAALTIE
( ‘70‘2;’ 3241013 [0-15in| Outtalld <1 <1 «0.33 033 <033 <0.33 «0.33 «0.33 <0.33 [X1) <0.33 «0,33 «0.33
an7
(M ""‘70‘,;1 22-1013 [0-18n Outfed b ! -1 -0 33 «0.33 «0.33 REE] <033 «0.33 «0.33 o8t 033 «©0 33 <033
AAAGTIS
(%‘C‘“’;’ 22-1002 4.4in, ] Gepto Tank < «i .33 «<0.33 «0.23 «0.33 «<0.23 <0.33 <0.33 «©.33 «0.33 «0.33 «0.33 «0.33
AAALTID
m‘ﬂd 32-1002 4-8in. | Seplic Tank «t «1 «0.33 «<0.33 «0.33 «.23 <0.33 <0.33 .33 0.43 <0.23 «<0.33 «0.33 «0.3)

* All data were extracted from FIMAD on June 6, 1995, and all results are measured in mg/kg.
® SAL = Screening action level,
* UTL = Background upper tolerance limit.
“NA = No applicable value is.available.
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TABLE A-10

ANALYTICAL RESULTS FOR VOLATILE ORGANIC ANALYTES DETECTED AT SWMU 32.002(b)

COMPARISON LEVELS Acetone Benzene Toluene Xylenes (0+m+p)[mixed-]
FOR SOIL SAMPLES SAL® 8 000 0.67 910 160 000
mglk
(molks) uTL NA* NA NA NA
sampLe D | FOCATION | pepry | LOCATION | Acetone | Benzene Toluene Xylenes (0+m+p)[mixed-]
AAA1285 3R2-1036 0-4in Septic Tank <0.02 0.0t 0.029 0.012
AAA1286 32-1037 0-4in. | Septic Tank <0.02 <0.005 0.013 0.0095
AAA4691 32-1002 4-6in. Soptic Tank <0.02 <0.005 0.011 <0.005
AAA4692 32-1003 4-6in. Septic Tank <0.02 <0.005 0.0289 0.039
AAAABBS 32-1007 1.61 Trench 1 <0.02 <0.005 <0.00b <0.00%
AAA4696 32-1007 1.51 Trench 1 <0.02 <0.005 <0.005 <0.005
AAA4GH7 32-1008 1.71 Tronch 1 0.04 <0.005 0.011 <0.005
AAAGHD 32-1009 151 Tranch 1 «0.07 <0.006 <0005 <0.005
AAA4699 R-1010 321 Traench 2 0.037 <0.005 0.023 0.028
AAA4700 32-1011 3.2 Trench 2 0.034 <0.005 0.012 <0.005
AAA4701 32-1012 3.2 Trench 2 <0.02 <0.005 0.0096 <0.005
AAA4713
(Duplicate of 32-1003 4-6In. | Septic Tank <0.02 <0.005 <0.005 <0.005
AAA1285)
AAAATID
(Duplicate of A2- 1002 4-0in, Saptks Tank <0.02 0,005 0.018 0.0007
AAA12085)
AAA471D
(Iwcate of 32-1002 4-6in. | Septic Tank <0.02 <0.005 0.012 0.0098
1285)

* All data were extracted from FIMAD on June 6, 1995, and all results are measurad in mg/kg.

® SAL = Screening action level.
* UTL = Background upper tolerance limit.

“NA = No applicable SAL is available.
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TABLE A-11
SUMMARY OF NON-DETECTED ANALYTES AT TA-32*
REPORTING LIMITS REPORTING LIMITS REPORTING LIMITS
ANALYTE SAL® TOTAL | MINIMUM | MAXIMUM ANALYTE SAL* TOTAL | WMINIMUM | MAXIMUM ANALYTE SAL TOTAL | WINIMUM | WAXIMUN |
Acenaphthene 4 800 30 0.33 0.33 Dibenzo[a,hjanthracene 0.1 30 0.33 0.33 Methyi-2-pentanone [4-] 510 18 0.02 r 0.02
Acenaphthylene NA® 30 0.33 0.33 Dibenzofuran NA 30 0.33 0.33 Methyl-4,6-dinitrophenol [2-] NA 30 0.33 0.33
Aniline 120 30 033 0.33 Dibrome-3-chloropropane {1,2-] 05 18 0.01 0.01 Methylene chioride 56 18 0.005 0.005
Anthracene 24 000 30 0.33 0.33 Dibromoethane [1,2-] NA 18 0.005 0.005 Methyinaphthalene [2-] NA 30 0.33 0.33
Antimony 32 32 0.1 0.1 Dibromomethane 0.01 18 0.005 0.005 Methyiphenol [2-] 4 000 30 0.33 0.33
Aroclor 1242 NA 30 1 1 Dichlorobenzene (1,2} {o-] 1600 48 0.005 0.33 Methylpheno! [4-} 400 30 0.33 0.33
Aroclor 1254 NA 30 1 1 Dichiorobenzene (1,3) [m-] 7200 48 0.005 0.33 Naphthalene 3200 30 0.33 0.33
Azobenzene 6.4 30 0.33 0.33 Dichlorobenzene (1,4) [p-] 29 48 0.005 0.33 Nitroaniline [2-] NA 30 0.33 0.33
Benzidine [m-] 4] 30 0.33 0.33 Dichlorobenzidine [3,3'-] 1.6 30 033 0.33 Nitroaniline [3-] 240 30 0.33 0.33
Benzoic acid 320 000 30 0.33 0.33 Dichlorodifluoromethane 16 000 18 0.01 0.0% Nitroaniline [4-) 240 30 0.33 0.33
Benzyl alcohol 24 000 30 0.33 0.33 Dichloroethane [1,1-] 410 18 0.005 0.005 Nitrobenzene 53 30 033 0.33
Bis{2-chloroethoxy)methane NA 30 0.33 0.33 Dichloroethane [1,2-] 0.2 18 0.005 0.005 Nitrophenol [2-] NA 30 0.33 I
Bis{2-chloroethyl)ether 0.12 30 0.33 0.33 Dichloroethene [1,1-] 04 18 0.005 0.005 Nitrophenol (4-] 5000 30 033 7]
Bis(2-chloroisopropyl)ether 100 30 0.33 0.33 Dichioroethene [trans-1,2-] 1600 10 0.006 0.005 Nitrosndi-n-propylamine [N-] ol a0 o3
Inunbenizana NA (1 [IXT ] (onn hiinosihiylona {a |2 o 1} Hoon [T o3 Nitn o tinsoitsylaniio (N ] [LR83] o (1SN}
Bromoctioromelhane NA | T8 ] Tooos 0.005 ljit;tiiolob})énul [2,4-]7 240 30 033 033 Ni(rorsrodibhen‘ylaﬁlir;e'[N-]v ) 30 0.33 B
Bromodichloramethane 1" 18 0.005 0.005 Dichloropropane [1,2-] 6.5 18 0.005 30 0.33
Bromolorm i1t} 10 0.005 0.005 Oichloropropane [1,3-] NA T 0.005 Phonol ) 0 Toas
Bromomethane 0.43 18 0.01 0.01 Dichloropropane [2,2-] NA 18 0.005 Propytbenzene 18 0.005
Bromophenylphenyl ethor [4-] NA 30 0.93 0.33 Dichloropropono {t,1-} NA 10 0.005 0,005 Styrono 18 0.005
Butanone {2-] 4 000 18 0.02 0.02 Dichioropropene [cis-1,3-) 0.17 18 0.005 0.005 Tetrachloroethane [1,1,1,2-) 18 0.005
Butylbenzene [n-] NA 18 0.005 0.005 Dichloropropene ftrans-1,3-) 0.17 18 0.005 0.005 Tetrachioroethane [1,1,2,2-] 18 0.005
Butylbenzene [sec-] NA 18 0.005 0.005 Diethy! phthalate 64 000 30 033 0.33 Tetrachloroethylene 18 0.005
Butylbenzene {tert-] NA 18 0.005 0.005 Dimethyl phihalate 800 000 30 0.33 0.33 Trichloro-1,2,2-triflucroethace [1,1,,2-) 18 0.005
Carbon disulfide 74 18 0.005 0.005 Dimethylphenol [2,4-] 1 600 30 0.33 033 Trichlorobenzene [1,2,4-] 30 0.33
Carbon tetrachloride 0.21 18 0.005 0.005 Dinitrophenol [2,4-] 160 30 033 033 Trichloroethane [1,1,1-] 18 0.005
Chioro-3-methylphenol [4-] 16 000 30 033 0.33 Dinitrotoluene [2,4-] 1 30 0.33 0.33 Trichioroethane (1,1,2-] 18 0.005
Chioroaniling (4-] 320 30 0.33 0.33 Dinitrotoluene [2,6-} 1 30 0.33 0.33 Trichloroethene 18 0.005
Chlorobenzene 67 18 0.005 0.005 Ethylbenzene 3100 18 0.005 0.005 Trichlorofluoromethane 24 000 18 0.005
Chiorodibromomethane 83 18 0.005 0.005 Fluorene 3200 30 0.33 0.33 Trichiorophenol [2,4,5-] 8000 30 0.33 0.33
Chioroethane 2900 18 0.01 0.01 Hexachlorobenzene 044 30 0.33 0.33 Trichlorophenol {2,4,6-] 64 30 0.33 0.33
Chioroform 0.21 18 0.005 0.005 Hexachlorobutadiene 90 30 0.33 0.33 Trichioropropane [1,2,3-] 480 18 0.005 0.005
Chloromethane 6.4 18 0.01 0.01 Hexachlnomeyclopenladiene 560 an 0.3 0.3 Trimethylhenzene [1,7,.4-] A0 1"n 0005 0005
Chhwunaphithalons [V | 0 4tx) Ri] [{RY] (PN Hoxachinmalhaiw no i [EN] [ERN} Pibnalhyitrancone |1,4,5 | e it U i
Chiorophenol fo] T 400 30 033 033 Hexanone 2] | 'Na | T8 0.02 0.02 Vinyt chloride 0.01 18 001 |
Chlorophenylphenyl ether [4-] NA 30 0.33 033 Isophorone 7 400 30 033 0.33
Chlorololuone [o-} 1600 18 0.005 0.005 Isopropylbonz-;;lu' o ) 3200 10 0.005 0.005 + All data were extracted from FIMAD on June 6.1995.
Chiorotoluene [p-} NA 18 0.005 0.005 tsopropyitoluene {4-) NA 18 0.005 0.005 » SAL = Screenina action level.
(Oimocylphthaiate | 1600 | %0 | 03 0.33 Methyl iodide NA 8 0005 0.005 NA = Nn nnnlienblo vatua is availablo.
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TABLE B-7 (CONTINUED)

ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 0-030(q)

LOCATION ID SAMPLE ID ANALYTE ANALYSIS RESULTS (mg/kg) utL? SALP
00-1515 AABO0O205 Manganese 340 1 030 11 000
00-1515 AABO0205 Manganese 250 1030 | 11 000
00-1515 AABO189 Mercury 0.03 0.1 24
00-1515 AABO189 Mercury 0.04 0.1 24
00-1515 AABO0O189 Mercury 0.03 0.1 24
00-1509 AAB0202 Mercury 2.6 0.1 24
00-1509 AAB0202 Mercury 1 0.1 24
00-1509 AAB0202 Mercury 2.2 0.1 24
00-1513 AABO0203 Mercury 0.09 0.1 24
00-1513 AAB0203 Mercury 0.1 0.1 24
00-1513 AAB0203 Mercury 0.07 0.1 24
00-1514 AAB0204 Mercury 0.2 0.1 24
00-1514 AAB0204 Mercury 0.2 0.1 24
00-1514 AABO0204 Mercury 0.1 0.1 24
00-1515 AAB0205 Mercury 0.04 0.1 24
00-1515 AAB0205 Mercury 0.03 0.1 24
00-1515 AAB0205 Mercury 0.04 0.1 24
00-1515 AABO189 Nickel 5.8 26.7 1 600
00-1509 AAB0202 Nickel 5.2 26.7 1 600
00-1513 AAB0203 Nickel 7.4 26.7 1 600
00-1514 AAB0204 Nickel 5.8 26.7 1 600
00-1515 AABO0205 Nickel 5.5 26.7 1 600
00-1515 AABO0205 Nickel 7.5 26.7 1 600
00-1477 AABO0304 Nickel 7.6 26.7 1 600
00-1515 AABO189 Potassium 1 200 6179 NA
00-1509 AAB0202 Potassium 900 6 179 NA
00-1513 AAB0203 Potassium 950 6 179 NA
00-1514 AAB0204 Potassium 650 6179 NA
00-1515 AAB0205 Potassium 1 000 6179 NA
00-1515 AAB0205 Potassium 1 300 6179 NA
00-1515 AAB0O189 Selenium 0.3 1.7 400
00-1509 AAB0202 Selenium 0.7 1.7 400
00-1509 AAB0202 Selenium 0.7 1.7 400
00-1515 AAB0205 Selenium 0.5 1.7 400
00-1509 AAB0202 Silver 2.4 1.61 400
00-1515 AABO189 Sodium 250 1884 NA
00-1509 AAB0202 Sodium 180 1 884 NA
00-1513 AAB0203 Sodium 190 1 884 NA
00-1514 AAB0204 Sodium 230 1884 NA
00-1515 AAB0205 Sodium 250 1884 NA
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TABLE B-7 (CONTINUED)

ANALYTICAL RESULTS FOR INORGANIC ANALYTES DETECTED AT SWMU 0-030(q)

(Y

ae Gy

LOCATION ID SAMBLE ID :5¢  ANALYTE ANALYSIS RESULTS (mg/kg) uTL? SAL®
00-1515 AAB0205 Sodium 210 1 884 NA
00-1515 | -AAB0189 Thallium 0.2 0.9 6.4
00-1515 | “AAB0205 Thallium 0.2 0.9 6.4
00-1515 | T°AAB0189 | Vanadium 15 66 560
00-1509 | ““AABD202 | Vanadium 11 66 560
00-1518” |r - AARR203 'k Vanadium 14 66 560
00-1514 -}~ AAB0204 Vanadium . 9.8 66 560

~.00-1518 AAB0205 Vanadium 18 66 560
00-1515 AABO205 Vanadium 12 66 560
00-1515 -] AABD189 . Zinc 53 101 24 000
00-1509 AAB0202 | Zinc 250 101 24 000
00-1513 AAB0203 Zinc 93 101 24 000
00-1514 | AAB0204 . | Zinc 140 101 24 000
00-1585 | AAB0205 |  Zinc 46 101 24 000
00-1515 AAB0205 Zinc 38 101 24 000

3 UTL = Upper tolerance limit.
b SAL = Screening action level.
¢ Not available.
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