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Los Alamos National Laboratory/University of California National Nuclear Security Administration

Environmental Stewardship (ENV) Los Alamos Site Office, MS A316

Environmental Remediation & Surveillance Program (ERS), MS M992 Environmental Restoration Program

Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87544
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Date: November 10, 2005
Refer to: ER2005-0849
Mr. James Bearzi
NMED — Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

o RECEWVED
[ wov 2008
- He2araous
SUBJECT: RESPONSE TO THE SECOND NOTICE OF DISAPPROVAL |&0R THE- e .
COMPLETION REPORT FOR THE VOLUNTARY CORRECTlVE\ACTFON Ny
AT SOLID WASTE MANAGEMENT UNITS 0- -030(A), 0-030(B), TR T
AND 0-033(A) AND AREAS OF CONCERN 0-029(A, B, C,) AND 0-010({A.B)
AND FOR THE INTERIM ACTION AT SOLID WASTE MANAGEMENT UNIT
21-021-99

Dear Mr. Bearzi:

Attached are two hard copies with electronic files of the “Response to the Second
Notice of Disapproval on the Completion Report for the Voluntary Corrective Action at
Solid Waste Management Units 0-030(a), 0-030(b}-00, and 0-033(a} and Areas of Concern
0-029(a,b,c) and 0-010(a,b) and for the Interim Action at Solid Waste Management Unit
21-021-99.”

If you have questions, please contact Terry Rust at (505) 665-8843 (trust@lanl.gov)

or Bob Enz at (505) 667-7640 (renz@doeal.gov).

J E‘ @ E [ I E Sincerel

JAN T 7 2006

Sincerely,

David Mclnroy, Depgut tec__l D , Federal Project Director
Environmental Re[ned:a' né& Survelllance Départment of Energy
Los Alamos Natio boratory Los Alamos Site Office

The World’s Greatest Science Protecting America
An Equal Opportunity Employer / Operated by the University of California for DOE/NNSA
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Enclosures: Two hard copies with electronic files - Response to the Second Notice of
Disapproval on the Completion Report for the Voluntary Corrective Action at
Solid Waste Management Units 0-030(a), 0-030{b)-00, and 0-033(a) and
Areas of Concern 0-029(a,b,¢) and 0-010(a,b) and for the Interim Action at
Solid Waste Management Unit 21-021-99 (ER2005-0790)

Cy:(w/enc)

T. Rust, ENV-ECR, MS M992

D. Gregory, DOE LASO, MS A316

L. King, EPA Region 6

P. Reneau, ENV-ECR, MS M992

ENV-ERS File, MS M992 (unbound copy with electronic file)
RPF, MS M707{unbound copy, no electronic file)

S-7, MS F674 (unbound copy, no electronic file)

Cy:(wfo enc)

A. Dorries, ENV-ECR, MS M992

D. Mcinroy, ENV-ERS, MS M992

B. Rich, ADTS, MS A104

L. Woodworth, DOE LASO, MS A316
D. Pepe, NMED-OB

IM-9, MS A150
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Response to the Second Notice of Deficiency [NOD]
for the “Completion Report for the Voluntary Corrective Action
at SWMUs 0-030(a), 0-030(b})-00, and 0-033(a) and
AQCs 0-029(a,b,c) and 0-010{a,b) and for the |A at SWMU 21-021-99,
Los Alamos National Laboratory,
EPA ID #NM0890010515, NMED Task 03-013”

INTRODUCTION

The Los Alamos National Laboratory (LANL or the Laboratory) information provided herein is in response
to the New Mexico Environment Department (NMED) second notice of deficiency (NOD) for the
“Completion Report for the VCA [Voluntary Corrective Action] at SWMUs [Solid Waste Management
Units] 0-030(a), 0-030(b)-00, and 0-033(a) and AQCs [Areas of Concern] 0-029(a,b,c) and 0-010(a,b) and
for the 1A [Interim Action] at SWMU 21-021-99” (September 2003, ER2003-0445, LA-UR-03-4326). The
second NOD was dated October 5, 2005. On July 15, 2005, a supplement to the NOD response of April
27, 2004, and to the approval with modifications of June 21, 2004, was submitted to NMED.

For each NMED comment that required additional or revised information, the relevant chronology, the
applicable text of NMED comments, and any of LANL's previous responses are provided below.,
Comments have been separated by shading.

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

SPECIFIC COMMENTS

NMED Comment

1. In the supplemental response, the Permittees provided data for inorganic chemicals detected above
background values and summarized revised risk assessments for these sites. The Permittees must
provide all of the data (including non-detected values, detection limits, and minimum detectable
activities) and the actual risk assessments in addition to figures depicting new sample locations and
any excavated areas.

LANL Response #1
The data are included as Attachment 1 on a separate compact disc.

Figure 1 shows all the RCRA facility investigation (RFI) and VCA sampling locations for the 6™ Street
Warehouse AOCs and SWMU. Figure 2 shows the two AOC 0-033(b) areas where soil was excavated
and confirmatory samples were collected.
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The revised screening assessments are provided below.

Screening Assessments for the 6™ Street Warehouse AOCs and SWMU
Human Health Screening Assessment

The human health screening assessment for AOCs 0-004 and 0-033(b) and SWMU 0-030(i) was
performed according to guidance outlined in the draft installation work plan (LANL 2000, 66802) and in
the “Human Heaith Risk-Based Screening Methodology” (LANL 2002, 72639). The screening assessment
for AOC 0-033(a) was conducted according to NMED guidance on screening guidelines for total
petroleun hydrocarbons (TPH) (NMED 2003, 89372). Because the DP Road VCA completion report
(LANL 2003, 87625) was submitted to NMED in September 2003, the revised screening assessments,
which include the data collected in 2004, use the screening action levels (SALs) and ecological screening
levels (ESLs) from 2008 for consistency with the other screening assessments in the report.

Scoping

Current land use at the 6th Street Warehouse AOCs and SWMU [AOCs 0-004 and 0-033(a,b) and
SWMU 0-030(I)] is currently industrial, and is expected to remain industrial for the foreseeable future.

The potential for human exposure to residual concentrations of chemicals and radionuclides in the
environment at the site is moderate because the site has restricted access at night and weekends (i.e.,
the site is fenced and locked). During the work day, the site is open.

Currently, the people who work in the 6th Street warehouses do not work outside in the area where AOCs
0-004 and 0-033(a,b) and SWMU 0-030({l) are located. The areas may be used when an employee is on a
break, but probably are visited infrequently.

Sampling results to a depth of 12 ft were assessed because media (soil and tuff) from that depth could
potentially be excavated and brought to the surface. No samples were collected deeper than 13.5 ft at
AOCs 0-004 and 0-033(b) and SWMU 0-030(l). At AOC 0-033(a), samples were collected to a maximum
depth of 40 ft.

The 6th Street Warehouse area is a small hillside leading down to a relatively flat area; the mesa drops
off abruptly to Los Alamos Canyon. AOC 0-004 consists of two drainages on the eastern and western
side of the hillside, which join a drainage below AOC 0-033(b). Although a residential scenario is unlikely
under current and projected future site conditions, the potential present-day risks were evaluated using
the residential scenario because it is protective of human health. The SALs used in the screening
evaluation reflect a residential scenario that is based on an exposure of 24 hr/day and 350 days/yr.

From the spills that occurred at AOC 0-004, the contaminants are expected to have washed into the
unlined drainages, which either flowed to the drainage below AOC 0-033(b) or over the mesa edge to
Los Alamos Canyon. The SWMU 0-030(l) septic tank was removed, and samples were collected from
beneath it, as well as from the sides, to determine whether the tank had leaked. AOC 0-033(b) included
pipes that drained to an unlined drainage ditch south of the Material Testing Laboratory. AOC 0-033(a)
was an underground storage tank (UST) that stored heating fuel oil and was removed in November 1995.
As described in section 2.3.2.2 of the VCA completion report (LANL 2003, 87625), the chemicals of
potential concern (COPCs) from these sites generally are not mobile and likely remain within the surface
soil. If the UST were to leak, the COPCs likely will remain close to the tank.

LA-UR-05-8292 (Supplement to LA-UR-03-4326) 4 November 10, 2005
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Screening Evaluation

The representative concentration used in this screening assessment was the 95% upper confidence level
(UCL) of the mean or the maximum detected concentration (see Appendix F of the VCA completion report
[LANL 2003, 87625]). The 95% UCL (calculated by the U.S. Environmental Protection Agency’s [EPA's]
ProUCL 3.0 software [EPA 2004, 90033]) was determined using all available data from both soil and tuff
at depths from 0 to 12 ft. For AOC 0-033(a}, an average TPH concentration from 0 to 12 ft was used in
the screening assessment because the site is small and there were not enough samples to calculate a
95% UCL.

A total of 61 analytes, plus TPH, were identified as COPCs at the 6th Street Warehouse AOCs/SWMU
based on the data review. These COPCs are evaluated further in this section by comparing the
representative concentration with the appropriate SAL for each chemical. The chemical SALs are
calculated based on the methodology provided in Appendix C of the draft installation work plan

(LANL 2000, 66802) and in the “Human Health Risk-Based Screening Methodology” (LANL 2002, 72639)
and are based on guidance from NMED (NMED 2000, 68554) and EPA Region 6 (EPA 2002, 73691). For
radionuclides, the SALs are derived according to LANL’s “Derivation and Use of Radionuclide Screening
Action Levels” {LANL 2001, 69683) using the residual radioactive material (RESRAD) computer code,
Version 6.21 {LANL 2002, 73705). The SALs for noncarcinogens are based on a hazard quotient (HQ) of
1.0. The SALs for carcinogens are based on a cancer risk level of 10°. The SALs for radionuclides are
based on a dose of 15 mrem/yr.

Some chemicals [benzo(g,h.i)perylene, alpha-chlordane, gamma-chlordane, endrin ketone, endosulfan I,
and 4-isopropyltoluene] do not have toxicity values published in EPA’s Integrated Risk Information
System (IRIS} database, Health Effects Assessment Summary Tables (HEAST), or by EPA’s National
Center for Environmental Assessment (NCEA). Surrogate chemicals used in this assessment were based
on similarity of chemical structure [in the case of benzo(g,h,i)perylene, alpha-chlordane, gamma-
chlordane, endosulfan Il, and 4-isopropyltoluene] or because they were a breakdown product of the
parent compound (as for endrin ketone).

The representative concentrations of noncarcincgenic COPCs were al! less than their respective SALs.
The hazard index (HI), the sum of the ratios of representative concentration divided by the SAL, is
approximately 1.0 (Table 1) and is equivalent to NMED's target Hi of 1.0 (NMED 2000, 68554). This
indicates that no unacceptable potential human health risk is expected from residual concentrations of
noncarcinogenic COPCs at the 6th Street Warehouse AQCs/SWML.

The representative concentrations of most of the carcinogenic COPCs were less than their respective
SALs [arsenic, Aroclor-1254, Aroclor-1260, benzo(a)pyrene, dibenz(a,h)anthracene, and N-nitroso-di-n-
propylamine exceeded their SALs). The total potential excess cancer risk from exposure to carcinogenic
COPCs at the 6th Street Warehouse AQCs/SWMLU [AOCs 0-004 and 0-033(b) and SWMLU 0-030(1)] is
approximately 2.3 x 107 (Table 2), which is above NMED's target risk level for carcinogenic risk of 1 in
100,000 (1 x 107) {NMED 2000, 68554).
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Tahle 1
Calculation of Hl for Noncarcinogenic COPCs
at 6th Street Warehouse AQOCs/SWMU

95% UCL Residential SAL*

Chemical {mg/kg) (mg/kg) HG
Arsenic 2.73 22° 0.12
Copper 9.12 2800 3.26E-02
Lead 29.02 400 0.07
Mercury 0.11 23 4.78E-03
Nickel 6.10 1500 4.07E-03
Selenium 0.39 380 1.03E-03
Zinc 49.70 23000 2.16E-03
Acenaphthene 0.17 2800 6.07E-05
Acetone 0.06 1600° .| 8.75E-05
Anthracene 0.23 16000 1.44E-05
Aroclor-1254 0.62 1.1 0.56
Benzct(g,h,i)perylenec 0.23 1800 1.28E-04
Benzoic acid 1.01 1.0E+05° 1.01E-05
Butanone[2-] 0.013 37000 3.51E-07
Butylbenzylphthalate 0.12¢ 240° 5.00E-04
Dibenzofuran 0.02¢ 290° 6.21E-04
Dimethyi phthalate 0.18° 1.0E+05 2.00E-06
Di-n-butylphthalate 0.23 6100 3.77E-05
Endosulfan 1 0.059 370 1.59E-04
Endrin 0.059 18 3.28E-03
Endrin ketone' 0.003° 18 1.67E-04
Fluoranthene 0.26 2300 1.17E-04
Fluorene 0.23 2100 1.10E-04
Isopropyltoluene[4-)° 0.0045 370° 8.65E-06
Methoxychlor{4,4-] 0.175 310° 5.65E-04
Nitroaniline{2-] 0.88¢ 37 2.38E-01
Phenanthrene 0.17 1800 9.44E-05
Pyrene 0.29 1800 1.61E-04
Styrene 0.0028 1700° 1.65E-06
Toluene 0.0029 180 1.61E-05

HI|1.0

a

o

c

Values from NMED 2000, 68554,
Values from EPA Region 6 (EPA 2002, 73691).
Pyrene used as a surrogate for benzo(g,h,i)perylene.

d Maximum detected concentration.

® Endosulfan used as a surrogate for Endosulfan Il

! Endrin used as a surrogate for Endrin ketone.
g Isopropyibenzene used as a surrogate for isopropyltoluene.
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Table 2
Calculation of Carcinogenic COPCs at 6th Street Warehouse AOCs/SWMU

95% UCL Residential SAL®
Chemical {mg'kg) (mgfkg) Cancer Risk
Arsenic 273 0.39 7.00E-06
Aldrin 0.016 0.029 5.52E-07
Aroclor-1242 0.01° 0.22 5.00E-08
Aroclor-1254 0.34 0.22° 1.55E-06
Aroclor-1260 0.36 0.22° 1.64E-06
Benzene 0.0007° 0.64 1.09E-09
Benzo(a)anthracene 0.16 0.62 2.58E-07
Benzo{a) pyrene 0.16 0.062 2.58E-06
Benzo(b)fluoranthene 0.26 0.62 4.19E-07
Benzo(k)fluoranthene 0.16 6.2 2 58E-08
Bis(2-ethylhexyl)phthalate 0.50 35° 1.43E-08
BHC[alpha-] 0.016 0.09 1.78E-07
BHC[gamma-] 0.0002° 0.44 2.00E-07
Chlordane [alpha-]* 0.23 1.6 1.44E-07
Chlordane [gamma-]® 0.32 1.6 2.00E-07
Chrysene 0.186 61 2.62E-09
DDD[4,4'-] 0.031 24 1.29€-08
DDE[4,4™-] 0.18 1.7 1.06E-07
DDTI(4,4'-] 0.27 1.7 1.59E-07
Dibenz(a,h)anthracene 0.23° 0.062 3.71E-06
Dieldrin 0.031 0.03 1.03E-06
Heptachlor 0.016 0.11 1.45E-07
Heptachlor epoxide 0.016 0.053" 3.02E-07
Indeno(1,2,3-cd)pyrene 0.164 0.62 2.65E-07
N-nitroso-di-n-propylamine 0.22° 0.07° 3.14E-06
Trichloroethene 0.0047 1.6 2.94E-09
Total Incremental Cancer Risk | 2.3E-05

2 values from NMED (2000, 68554), adjusted to reflect a 10 risk.

® Values from EPA Region 6 (EPA 2002, 73691).

€ Maximum detected concentration.

d Total chlordane used as a surrogate for alpha-chlordane and gamma-chlordane.

The representative concentrations for radionuclide COPCs were less than their respective SALs. The
total estimated radionuclide dose is approximately 1.3 mrem/yr (Table 3), mainly from cesium-137. The
dose is less than DOE’s target dose of 15 mrem/yr (LANL 2000, 67489).
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Table 3
Calculation of Radionuclide Dose at 6th Street Warehouse AOCs/SWMU

95% UCL Residential SAL* Dose
Radionuclide (pCi/g) (pCifg) (mremfyr)
Americium-241 0.041 39 0.02
Cesium-137 0.23 5.3 0.65
Plutonium-238 0.005 49 0.002
Plutonium-239 0.077 44 0.03
Uranium-234 1.28 63 0.30
Uranium-235 0.099 17 0.09
Uranium-238 1.31 86 0.23
' Total Dose | 1.3

*Values from LANL 2001, 69683.

Table 4 shows the maximum detected concentration and average concentration of TPH from O to 12 #t at
AOC 0-033(a) compared with the residential and industrial screening guidelines for #3 and #6 fuel oil
(NMED 2003, 89372). The HQ for the average concentration and the residential screening guideline is
approximately 0.5, which is less than NMED's target HQ of 1.0 (NMED 2000, 68554). Using the industria!
screening guideline, the HQ is 0.1 for the average concentration. The HQ for the maximum detected
concentration from O to 12 ft using the residential screening guidelines is approximately 5, while the
comparison with the industrial screening guideline produces an HQ of approximately 2.0. However, the
maximum detected concentration used in this assessment is from a depth of 11 ft from one of five
boreholes and is not likely to result in direct exposure to either a residential or industrial receptor. These
results indicate that a human heaith hazard is not expected from residual concentrations of TPH at

AOC 0-033(a).

Table 4
Calculation of Hazard Quotients for TPH at AOC 0-033(a)
Residential Screening Industrial Screening
TPH Guideline* Guideline*
Depth {mg/kg) (mg/kg) HQ {mg/kg) HQ
Average value from Oto 121t | 424 860 0.49 2150 0.20
Maximum value from Q to 12 ft | 4237 860 4.93 2150 1.97

“Values for #3 and #6 fuel oif from NMED 2003, 89372.

Uncertainty Analysis

The analysis presented in this human health screening assessment is subject to varying degrees and
kinds of uncertainty. The uncertainties associated with the background data, the data evaluation,
exposure assessment, toxicity assessment, and the use of surrogates may affect the results.

Data evaluation and COPC identification process. Uncertainties associated with the data can include
sampling errors, laboratory analysis errors, and data analysis errors. For this site, these uncertainties are
expected to have no effect on the results even though the detected concentrations of some organic
COPCs were qualified J, because the values were less than the estimated quantitation limits (EQLs).

LA-UR-05-8292 (Supplement to LA-UR-03-4326) 8 November 10, 2005
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Arsenic background concentrations range from 0.3 mg/kg to 9.3 mg/kg in soil and from 0.25 mg/kg to
5 mg/kg in tuff (LANL 1998, 59730). The representative concentration for arsenic (2.68 mg/kg) and the
maximum detected concentration (4.61 mg/kg) are within the range of background concentrations, so
exposure across the 6" Street Warehouse AOCs/SWMU is similar to the background and does not
represent a potential risk to receptors. Removal of arsenic as a COPC from the screening assessment
reduces the total incremental cancer risk to 1.6 x 10”° and the Hi to 0.9.

Using the 95% UCL as the representative concentration for dieldrin overestimates the risk as a result of
elevated detection limits. Dieldrin has detection limits of 0.36 mg/kg and 0.18 mg/kg in three samples,
while the rest of the detection limits were less than 0.072 mg/kg. Because the 95% UCL uses one-half the
detection limit, the elevated detection limits bias the 95% UCL high and overestimate the potential risk. If
the maximum detected concentration for dieldrin (0.0096 mg/kg) is used instead of the 85% UCL

(0.031 mg/kg), dieldrin’s cancer risk is reduced to 3.2 x 107,

In addition, N-nitroso-di-n-propylamine was detected in only one of 44 samples at a depth of 6-6.5 ft and
does not pose a potential risk. Eliminating this chemical as a COPC because of infrequent detection,
further reduces the total incremental cancer risk for the site.

Based on the uncertainties described above, which result in the elimination of arsenic and N-nitroso-di-n-
propylamine as COPCs and reduce the cancer risk of dieldrin, the carcinogenic risk is overestimated. The
revised total incremental cancer risk for this site is approximately 1.3E-05.

Exposure assessment. Uncertainties and biases were identified in four areas of the exposure assessment
process.

s Identification of receptors. Land-use and activity patterns are not represented by those activities
assumed by the residential land-use scenario; therefore, biases are introduced. Because the
potentially exposed individual is an industrial worker who does not conduct any work around the
AOCs/SWMU, the screening assessment overestimates the exposure and subsequently
overestimates the current potential hazard, risk, and dose.

* Exposure pathway assumptions. For each exposure pathway, assumptions are made concerning
the parameters, the routes of exposure, the amount of contaminated media to which an individual
can be exposed, and the intake rates of different routes of exposure. In the absence of site-
specific data, the assumptions used are consistent with EPA-approved parameters and default
values (EPA 2002, 73691). When several upper-bound values are combined to estimate
exposure for any one pathway, the resulting risks can be in excess of the 99th percentile and
therefore cutside the range that may be reasonably expected.

Analytical data from 0 to 12 ft were used in the screening assessment. If the site remains undisturbed,
receptors would be exposed to only the surface soil. Therefore, pathways to subsurface contamination
are incomplete,

Use of direct exposure screening guidelines. The use of the residential and industrial direct exposure
screening guidelines for TPH (NMED 2003, 89372} overestimates the potential exposure to human health
at AOC 0-033(a). TPH was not detected in samples shallower than 10 ft but was detected at a
concentration of 4237 mg/kg at 11 ft. At this depth, no potential for direct exposure to receptors exists.

Use of surrogate chemicals. Some chemicals do not have EPA-approved or provisional toxicity values. In
these cases, a similar chemical with available toxicity values is used as a surrogate. Pyrene was used as
a surrogate for benzo(g,h,i)perylene because the two chemicals have similar structures. The difference
between the two chemicals is the additional two benzene rings in benzo{g,h,i)perylene. The additional
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benzene rings add stability to the structure, making the surrogate pyrene more reactive than
benzo(g,h,i)peryiene. Because benzo(g,h,i)perylene is less reactive than its surrogate, the risk is
overestimated for this analyte.

Endrin was used as a surrogate for endrin ketone, which is a breakdown product of endrin when it is
exposed to light. Photochemical isomerization of endrin, primarily to the pentacyclic ketone commonly
called endrin ketone, was observed after exposure to sunlight of thin layers of solid endrin on glass
{Agency for Toxic Substances and Disease Registry [ATSDR] 1997, 56531). Results of seasonal studies
indicated that this isomerization proceeds with a half-life of 5 to 9 days in intense summer sunlight, with
complete conversion to endrin ketone in 15 to 19 days. Endrin was only detected in 2 of 49 samples, and
endrin ketone was detected only once in 43 samples; as a result, the risk from both of these analytes is
minimal.

Endosulfan was used as a surrogate for endosulfan Il because endosulfan |l is an isomer of endosulfan.
These chemicals have the same chemical weight and the same molecules. The risk from these chemicals
is potentially the same.

Isopropylbenzene was used as a surrogate for 4-isopropyltoluene based on its structural similarity. The
difference between the two chemicals is a carbon molecule for 2-isopropyltoluene, which makes this
chemical more reactive. Although this underestimates the risk from 4-isopropyltoluene, it is not a major
contributor to the risk at the site because it was detected in only 6 of the 22 samples.

Total chlordane was used as a surrogate for alpha and gamma chiordane, two of the components that
make up total chlordane. Alpha chlordane was detected in 16 of 49 samples and gamma chlordane was
detected in 17 of 49 samples. As a result, alpha and gamma chlordane are not major contributors to the
risk at the site. :

Toxicity values. The primary uncertainty associated with the SALs is related to the derivation of toxicity
values used in the caiculation. EPA toxicity values (reference doses [RfDs] and slope factors [SFs]) were
used to derive the SALs in this risk screening assessment (EPA 2001, 70109; EPA 19987, 58968).
Uncertainties were identified in the following three areas with respect to the toxicity values:

e  Extrapolation from other animals fo humans. The SFs and RfDs are often determined by
extrapolation from animal data to humans, which may result in uncertainties in toxicity values
because differences exist in chemical absorption, metabolism, excretion, and toxic response
between such animals and humans. EPA takes into account differences in body weight, surface
area, and pharmacokinetic relationships between the animals and humans to minimize the
potential to underestimate the dose-response relationship. However, more conservatism is
usually incorporated into these steps.

= Extrapolation from one route of exposure to another route of exposure. The SFs and RfDs can
often contain extrapolations from one route of exposure to another. The extrapolation from the
oral routa to the inhalation and/or the dermal route is used and is based on EPA's IRIS database
(EPA 2001, 70109). Differences between the two exposure pathways could result in an
overestimation of the risk.

e Interindividual variability in the human population. For noncarcinogenic effects, the amount of
human variability in physical characteristics is important in determining the risks that can be
expected at low exposures and in determining the no-cbserved-adverse-effect level (NOAEL).
The NOAEL/uncertainty-factor approach incorporates a 10-fold factor to reflect the possible
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interindividual variability in the human population and is generally considered a conservative
estimate.

Additive approach. For noncarcinogens, the effects of a mixture of chemicals are generally unknown and
possible interactions could be synergistic or antagonistic, thereby overestimating or underestimating the
risk. Additionally, the RfDs for different chemicals are not based on the same severity, effect, or target
organ. Therefore, the potential for the occurrence of noncarcinogenic effects can be overestimated for
chemicals that act by different mechanisms and on different target organs but are addressed additively.

DDT spraying. The U.S. National Forest Service was involved in spraying DDT in the 1950s in the Jemez
Mountains (LASL 1963, 64879). Documentation does not state whether the spraying occurred in the

Los Alamos townsite, but it is possible that it did. If such spraying did occur in this area, then that would
be an explanation for the detection of DDT, DDE, and DDD in the samples, overestimating the risk from
non-site-related activities.

Interpretation

Based on a residential scenario, the HI (1.0} is equivalent to NMED's target level of 1.0, the carcinogenic
risk (2.3 x 10™) is above NMED's target risk of 1 x 107, and the total radiclogica! dose (1.3 mrem/yr) is
less than DOE's target dose of 15 mrem/yr. The conditions described in the uncertainty analysis indicate
that the potential cancer risk and HI for a resident are overestimated and are likely equivalent to, or less
than, NMED's target levels. The total dose for a resident is equivalent to a total risk of 6 x 10® based on a
comparison with EPA’s preliminary remediation goals for radionuclides (available online at
http://fepa-prgs.omi.goviradionuclides/). The HI (0.5) for TPH is less than NMED's target level of 1.0 fora
resident. The screening assessment indicates that there is no potential unacceptable risk to human health

at AOCs 0-004 and 0-033 [combines AOCs 0-033(a and b)] and SWMU 0-030(1}.

Ecological Screening Evaluation

The approach for conducting ecclogical assessments is described in the “Screening Level Ecological Risk
Assessment Methods” (LANL 1999, 64783). The assessment consists of the following four parts: a
scoping evaluation, a screening evaluation, an uncertainty analysis, and an interpretation of the results.

The scoping portion of the assessment indicated that terrestrial receptors were appropriate for evaluating
the concentrations of contaminants in soil and tuff. Aquatic receptors were not evaluated because there
are no aquatic communities in this area. This process evaluated eight terrestrial receptors representing
several trophic levels. These receptors included

s aplant,

» soil-dwelling invertebrates (represented by the earthworm),

» the deer mouse (mammalian omnivore),

+ the vagrant shrew (mammalian insectivore),

s desert cottontail (mammalian herbivore),

» red fox (mammalian carnivore),

+ American robin {avian insectivore, avian omnivore, and avian herbivore), and

+ American kestrel (avian invertebrate and carnivore, surrogate for threatened and endangered
[T&E] species).
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The rationale for these receptors is presented in “Screening Level Ecological Risk Assessment Methods”
(LANL 1999, 64783). Soil ESLs were derived for each of these receptors where information was
available. The ESLs were based on similar species and derived from experimentally determined
NOAELs, lowest-observed-adverse-effect levels (LOAELSs), or lethal doses to 50% of the population
(LDsg). The derivation of ESLs is based on the approach presented in “Screening Level Ecological Risk
Assessment Methods” (LANL 1998, 64783). All relevant information necessary to calculate HQs and Hls,
including concentration equations, dose equations, bioconcentration factors, transfer factors, and toxicity
reference values, are presented in “Screening Level Ecological Risk Assessments” (LANL 1999, 64783).

Assessment Endpoints

An assessment endpoint is an explicit expression of the environmental value to be protected. These
endpoints are ecologically relevant and help sustain the natural structure, function, and biodiversity of an
ecosystem or its components (EPA 1998, 62809). In a screening-level assessment, assessment
endpoints are any adverse effects on ecological receptors, where receptors are populations and
communities (EPA 1997, 59370).

The ecological screening assessment is designed to protect populations and communities of biota rather
than individual organisms, except for listed or candidate T&E species or treaty-protected species (EPA
1999, 70086). The protection of individuals within these designated protected species may also be
protected at the population level: the populations of these species tend to be small, and the loss of an
individual adversely affects the species.

In accordance with this guidance, the Laboratory developed generic assessment endpoints (LANL 1999,
64137) to ensure that values at all levels of ecological organization are considered in the ecological
screening process. These general assessment endpoints may be measured by using impacts on
reproduction, growth, and survival to represent categories of effects that may adversely impact
populations. In addition, specific receptor species were chosen to represent each functional group. The
receptor species were chosen based on their presence at the site, their sensitivity to the COPCs, and
their potential for exposure to those COPCs. These categories of effects and the chosen receptor species
were used to select the types of effects seen in toxicity studies considered in the development of the
toxicity reference values (TRVs). Toxicity studies issued in the development of TRVs included only
studies in which the adverse effect evaluated affected reproduction, survival, and/or growth.

The selection of receptors and assessment endpoints is designed to be protective of both the
representative species used as screening receptors and the other species within their feeding guilds and
the overall food web for the terrestrial and aquatic ecosystems. Focusing the assessment endpoints on
these general characteristics of species that affect populations (rather than the biochemical and
behavioral changes that may affect only the studied species) also ensures the applicability to the
ecosystem of concern.

Scoping Evaluation

The scoping evaluation establishes the breadth and focus of the screening assessment. The ecological
scoping checklist, which is included in Appendix F of the VCA completion report (LANL 2003, 87625), is a
useful tool for organizing existing ecological information. The information was used to determine whether
ecological receptors might be affected, identify the types of receptors that might be present, and develop
the ecological site conceptual model.
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AOCs 0-004 and 0-033(a,b) and SWMU 0-030(]) include the areas between and behind the 6th Street
warehouses. While the buildings themselves and the paved parking area are considered an industrial
area, the surrounding top of East Mesa has an almost continuous vegetative cover, numerous shrubs,
and a number of mature trees. A number of animal burrows on the site indicate the presence of burrowing
animals, such as gophers. Although previous heavy disturbance through bulldozing, excavation, and
backfilling at the site has led to the site having the characteristics of disturbed sites undergoing secondary
succession, the habitat represents primarily meadow with some ponderosa pine and abundant signs of
wildlife use. The proximity to Los Alamos Canyon provides additional opportunities for wildlife to access
the site. Potential receptors inciude plants, soil invertebrates, deer mice, rabbits, gophers, deer, and all
types of birds.

The mesa top does not provide an aquatic habitat, and a potential impact to aquatic habitat in Los Alamos
Canyon is unlikely because there are no established aquatic communities in the canyon below the area of
the AOCs/SWMU. The ephemeral nature of the stream within this section of the canyon prevents aquatic
communities from becoming established. Therefore, impacts on aquatic communities are not considered
as part of this ecological screening assessment. More detailed information on habitat is presented in the
ecological scoping checklist in Appendix F-3.0 of the VCA completion report (LANL 2003, 87625).

Ecological Risk Screening Results

Representative concentrations are determined from samples collected between 0 and 5 ft bgs

{LANL 1999, 64783). The tuff was included in the screening assessment because some of the tuff may be
crushed tuff, which is easier to burrow into than welded tuff. In addition, some plant roots are able to
extend into the tuff, and their root system will break up small sections of the tuff, thereby gradually
allowing easier access for ecological receptors.

The data collected at AOC 0-033(a) indicated that TPH was not detected in the top 5 ft; therefore, there is
no potential risk to ecological receptors at AOC 0-033(a).

The purpose of the ecological screening evaluation is to identify chemicals of potential ecological concern
(COPECs) for the 6" Street Warehouse AOCs/SWMU. The evaluation involves the calculation of HQs for
all COPCs and all screening receptors (LANL 1999, 64783). The HQs are the ratios of the representative
concentrations (95% UCLs or maximum detected concentration) to the ESLs. The Hl is the sum of HQs
for chemicals with common toxicological endpoints for a given receptor. COPCs with HQs greater than
0.3 are identified as COPECs and evaluated further. ESLs for terrestrial receptors were obtained from the
Laboratory’'s ECORISK Database, Version 1.5 (LANL 2002, 73702).

Results of the comparison of the representative concentrations with the finai ESLs for 6™ Street
Warehouse AOCs/SWMU are presented in Tabie 5. Arsenic, copper, lead, mercury, nickel, selenium, and
zinc are retained as inorganic COPECs, and acenaphthene; Aroclor-1242; Aroclor-1254; Aroclor-1260;
bis(2-ethylhexyl)phthalate; 4,4'-DDD; 4,4'-DDE; 4,4'-DDT; dieldrin; di-n-butylphthalate; endrin; heptachlor;
and heptachlor epoxide are retained as organic COPECs.

There are no ESLs for aldrin, isopropyltoluene(4-), and styrene, nor are there appropriate surrogates with
ESLs. Therefore, these analytes are retained as COPECs and discussed in the uncertainty section.

The COPECs were evaluated further in Table 6. The HQ for each COPEC/receptor combination, as well
as the Hls for each receptor, was calculated. For the purposes of ecological screening, it is assumed that
nonradionuclides have common toxicological effects. The HI analysis provides a clearer picture of the
potential adverse impacts by determining how many receptors may be affected and provides information
on T&E species.
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Table 5
Final ESL Comparison for AOCs 0-004 and 0-033(b) and SWMU 0-030(l)

95% UCL Final Soil ESL Receptor for :
COPEC {mg/kg) {mg/kg) Final ESL HQ

inorganic chemicals
Arsenic 3.02 0.83 shrew 3.64
Copper 11.94 10 plant 1.19
Lead 39.92 100 shrew 0.40
Mercury (total as inorganic) 0.156 0.05 earthworm 3.0
Nickel 6.81 1.5 shrew 4.54
Selenium 0.41 0.1 plant 410
Zinc 52.33 0.19 shrew 275
Radionuclides
Americium-241 0.02 44 earthworm <0.01
Cesium-137 0.45 680 red fox <0.01
Plutonium-238 0.001 44 earthworm ' <0.01
Plutonium-239 0.073 47 earthworm <0.01
Uranium-234 1.79 51 earthwarm 0.03
Uranium-235 0.19 55 earthworm <0.01
Uranium-238 1.88 55 earthworm 0.03
Organic chemicals
Acenaphthene 0.17 0.25 plant 0.68
Acetone 0.08 3.8 deer mouse 0.02
Anthracene 0.16 220 shrew <0.01
Aroclor-1242 0.41 0.041 insectivorous robin 10.0
Aroclor-1254 0.43 0.022 shrew 19.54
Aroclor-1260 0.46 0.44 red fox 1.05
Benzene 0.0029 55 deer mouse <0.01
Benz{a)anthracene 0.19 3 shrew 0.06
Benzo{a)pyrene 0.20 9.6 shrew 0.02
Benzo(b)fluoranthene 0.31 18 plant 0.02
Benzo(g.h,i}perylene 0.16 12 shrew 0.0
Benzo(k)fluoranthene 0.16 62 shrew <0.01
Benzoic acid 1.07 7.3 deer mouse 0.15
BHCfalpha-]° 0.02 097 shrew 0.02

| Bis(2-ethylhexyl)phthalate 0.61 1 insectivorous robin | 0.61

| Butanone{2-] 0.013 1300 deer mouse <0.01
Butylhenzylphthalate 0.26 340 shrew <0.01
Chlordane[alpha-] 0.31 2.1 shrew 0.15
Chlordane[gamma-] 0.42 21 shrew 0.20
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Table 5 (continued)

95% UCL Final Soif ESL Receptor for
COPEC {mg/kg) (mg/kg) Final ESL HQ

Organic chemicals (continued)
Chrysene 0.21 24 shrew 0.09
DDDI4,4"]° 0.04 0.0026 insectivorous robin | 15.4
DDE[4,4'-} 0.23 0.0026 insectivorous robin 88.5
DDT{4,4"-) 0.35 0.0026 insectivorous robin 135
Di-n-hutylphthalate 0.25 0.17 insectivorous robin 1.47
Dibenz(a,h)anthracene 0.17 12 shrew 0.01
Dibenzofuran 0.26 6.1 ptant 0.04
Dieldrin 0.04 0.04 shrew 1.00
Dimethyl Phthalate 0.26 10 sarthworm 0.03
Endosulfan 1I° 0.039 0.35 shrew 0.11
Endrin 0.04 0.0034 plant 11.76
Fluoranthene 0.30 26 shrew 0.1
Fluorene 0.17 1.7 earthworm 6.10
Heptachlor 0.02 0.059 shrew 0.34
Heptachlor Epoxide 0.02 0.059 shrew 0.34
Indenc(1,2,3-cd)pyrene 0.18 62 shrew <0.01
Methoxychlor(4,4'-) 0.20 84 shrew 0.02
Phenanthrene 0.20 11 shrew 0.02
Pyrene 0.33 15 shrew 0.02
Toluene 0.002 70 shrew <0.01
Trichloroethene 0.006 270 shrew <0.01

Note: Bold = HQ »0.3.

8 BHC[beta] used as a surrogate compound.

® DDE used as a surrogate compound,

® Endosulfan used as a surrogate.

d Heptachlor used as a surrogate.
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Table 6
HI Analysis of COPECs at AOCs 0-004 and 0-033(b) and SWMU 0-030(1)
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Inorganic chemicais
Arsenic 302003 [ <0.01| 002 | 003 | 009 | 016 | 0.14 | 364 | 1.78 | 044 | 0.30
Copper 11.94 | <0.01 | 0.01 0.06 0.70 0.60 0.48 0.01 0.02 0.02 0.92 1.19
Lead 38.92{ 0.01 0.01 003 | 013 | 020 | 027 | 004 | 040 | 018 | 0.02 | 0.08
Mercury (inarganic} 0.15 | <0.01 | 0.01 003 | 011 017 | 025 | <0.01 [ 0.01 0.00 | 3.00 | <0.01
Nickel 681 | 0.13 | <0.01 | <001 | 001 | 002 | 002 | 052 | 454 | 1.89 | 0.07 | 0.34
Selenium 041 | <001 | <001 | 005 | 0.04 | 021 | 037 | 0.01 | 045 | 0.22 | 0.05 | 4.10
Zinc 52.33| 436 | 0.01 008 | 025 | 040 | 0.54 | 5233 (275.42(186.89| 0.15 [ 5.23
Organic chemicals
Acenaphthene 017 | <0.01 na* na na na na <0.01 | 0.00 | 0.00 na 0.68
Aroclor-1242 041 | 014 | 029 | 1.58 | 093 | 547 | 1000 | 023 | 6.03 | 3.42 na na
Aroclor-1254 043 | 287 | 195 | 253 | 031 | 538 | 1049 | 015 | 19.55 | 9.56 na 0.04
Aroclor-1260 046 | 0.01 0.21 026 | 003 | 053 | 1.05 | <0.01 | 0.08 | 0.05 na na
Bis(2-ethylhexyl)phthalate | 0.61 | 0.01 036 | 027 | 003 | 032 | 081 | <0.01 ]| 002 | 0.01 na na
DDD{4.4"] 0.04 | 0.01 435 | 430 | 033 | 7.69 | 1538 | <0.01 | 0.04 | 0.02 na na
DDE[4.4"-} 0.23 { 0.O4 31.08 [ 27.71 1.77 | 44.23 | 88.46 | <0.01 | 0.03 0.02 na na
DDT[4,4"} 035 ] 0.08 | 38.04 | 37.63 | 292 | 67.31 |134.62| <0.01 | 035 | 017 | 'na na
Di-n-butyl phthalate 025 1 <001 | 007 [ 023 | 028 | 0.86 | 1.47 | <0.01 | <0.01 | <0.01 na | <0.01
Dieldrin 004 | 008 | 0.04 | 008 | 005 | 0.25 | 045 | 004 | 1.00 | 051 na <0.01
Endrin 004 | 0.1 0.25 0.58 0.47 1.90 3.64 0.01 0.21 o1 na 11.76
Heptachlor 0.02 | 0.06 0.02 0.02 | <0.01 | 0.03 0.07 | <0.01{ 0.34 0.18 na 0.05
Heptachlor Epoxide 002 | 0.06 | 0.02 | 0.02 | <0.01 | 003 | 0.07 | <001 | 034 | 0.18 na 0.05

HI 7.9 76.7 75.5 8.4 136 268 53.5 312 205 4.7 23.8

Note: Bold = HQ >0.3 or HI >1.
*na = No ESLs available.

According to Table 6, all of the receptors may be potentially impacted by COPECs because they have Hls
greater than 1.0.

Uncertainty Analysis

The uncertainty analysis describes the key sources of uncertainty related to the screening assessment.
This analysis can result in either adding or removing chemicals from the list of COPECs for the 6" Street
Warehouse AOCs/SWMU. This narrative contains a qualitative uncertainty analysis of the issues relevant
to evaluating the potential ecological risk for the 6" Street Warehouse AOCs/SWMU.
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Chemical Form

The assumptions used in the ESL derivations were conservative and not necessarily representative of
actual conditions. These assumptions include maximum chemical bicavailability, maximum receptor
ingestion rates, minimum bodyweight, and additive effects of multiple COPECs. Most of these factors
tend to result in conservative estimates of the ESLs, which may lead to an overestimation of the potential
risk. The assumption of additive effects for multiple COPECs may result in an over- or underestimation of
the potential risk to receptors.

The chemical form of the individual COPECs was not determined as part of this investigation. This is
largely a limitation on analytical quantitation of individual chemical species. Toxicological data are
typically based on the most toxic and bioavailable chemical species, which are not likely found in the
environment. The inorganic and organic COPECs are generally not 100% bioavailable to receptors in the
natural environment because of the adsorption of chemical constituents to matrix surfaces (e.g., soils) or
because of rapid oxidation or reduction changes that render harmful chemical forms unavailable to biotic
processes. The ESLs were calculated to ensure a conservative indication of potential risk {LANL 1999,
64783) and the values were biased toward overestimating the potential risk to receptors.

Exposure Concentrations

The COPEC concentrations used in the exposure calculations of HQs were the 95% UCLs or the
maximum detected concentrations in the soil/tuff to a depth of 5 ft, thereby conservatively estimating the
site concentrations of each COPEC. As a result, the exposure of individuals within a population was
evaluated using this concentration, which was assumed constant throughout the exposure area. This
results in an overestimation of the potential risk because concentrations of COPECs varied across the
site and some were infrequently detected.

Background Concentrations

The ecological screening is based on the exposure of ecological receptors to surficial contamination (i.e.,
to a depth of 5 ft). Table 7 shows the range of soil and tuff background values for inorganic chemicals
(LANL 1998, 59730). Based on a comparison of the 95% UCLs and the range of background
concentrations, arsenic, copper, mercury, nickel, selenium, and zinc are similar to background
concentrations and are eliminated as COPECs.

Table 7
Comparison with Background Concentrations
Soil Background Tutt Background

Inorganic 95% UCL Concentrations Concentrations

Chemicals (mg/kg) (mg/kg) (mg/kg)
Arsenic 3.1 0.3-9.3 0.25-5
Copper 10.8 0.25-16 0.25-6.2
Lead 36.6 2-28 1.6-15.5
Mercury 0.12 0.05-0.1 na*
Nickel 6.86 1-29 0.5-7
Selenium 0.34 0.1-1.7 0.1-0.105
Zinc 54.4 14-75.5 5.5-65.6

*na = Background concentrations not available.
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Area Use Factors

in addition to the direct comparison of the 95% UCL or the maximum detected concentration with the
ESL, area use factors (AUFs) are used to account for the amount of time that the receptor is likely to
spend within the contaminated areas based on the size of the receptor’s home range. The AUFs for
individual receptors were developed by dividing the size of the area (0.25 ha) of the site by the home
range for that receptor. The home range for the Mexican Spotted Owl (T&E species) is 366 ha, and the
AUF is 6.8 x 10™. Based on the application of the Mexican Spotted Owl AUF to the HI for the kestrel
{100% carnivore), there is no potential for ecclogical risk to the Mexican Spotted Owl (AUF-adjusted

HI = 0.06).

Population Area Use Factors

EPA guidance is to manage the ecological risk to populations rather than to individuals, with the
exception of T&E species (EPA 1999, 70086). One approach to address the potential effects on
populations of the 6™ Street Warehouse AOCs/SWMU is to estimate the spatial extent of the area
inhabited by the local population that overlaps with the contaminated area. The population area for a
receptor is based on the individual receptor home range and its dispersal distance (Bowman et al. 2002,
73475). Bowman et al. {2002, 73475) estimate that the median dispersal distance for mammals is 7 times
the linear dimension of the home range (i.e., the square root of the home range area). If only the dispersal
distances for the mammals with home ranges within the range of the screening receptors are used
(Bowman et al. 2002, 73475), the median dispersal distance becomes 3.6 times the square root of the
home range (R?=0.91). If it is assumed that the receptors can disperse the same distance in any
direction, the population area is circular and the dispersal distance is the radius of the circle. Therefore,
the population area can be derived by n(3.6vHR)? or approximately 40HR.

The area of the 6" Street Warehouse AOCs/SWMU is approximately 0.25 ha. The population area use
factors (PAUFs) are estimated by dividing the site area by the population area of each receptor
population (Table 8). The resulting PAUF is multiplied by the receptor HI to determine whether there is a
potential impact on the population (Table 9).

Table 8
PAUFs
Assessment
Home Range | Population Area PAUF for
Receptor (ha) (40*HR) (ha) 0.25-ha Site

Mexican Spotted Owl 366 n/a® 6.8 x 10™°
American kestrel 106 4240 5.90E-05
Armerican robin 0.42 16.8 0.01
Deer mouse 0.077 3.08 0.08
Vagrant shrew 0.39 15.6 0.02
Desert cottontail 3.1 124 2.02E-03
Red fox 1038 41520 6.02E-06

% n/a = Not applicable.
b Value for Mexican Spotted Owl is the AUF based on individual home range.
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Table 9
HI Analysis Using PAUF for the 6™ Street Warehouse AOCs/SWMU

o
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5 <% 5 |EE|EE|S5|z5|8s| 8| 8|5 | £ ¢
: BE| B |a8|58|28|82|28| 3|5 | & |5 &
Lead 39.92 | 0.01 0.01 003 | 013 | 020 § 027 | 0.04 | 040 | 0.18 | 0.02 | 0.08
Acenaphthene 017 | <0.01 na® na na na na <0.01 0.00 0.00 na 0.68
Aroclor-1242 0.41 0.14 | 0.29 158 | 093 | 547 | 1000 | 023 | 6.03 | 3.42 na na
Aroclor-1254 043 | 287 | 185 | 253 | 0.31 538 | 1049 | 0.15 | 19.55 | 9.56 na 0.04
Aroclor-1260 0.46 0.01 0.21 0.26 0.03 0.53 1.056 | <0.01 0.09 0.05 na na
Bis(2-ethylhexyl)phthalate | 0.61 0.01 0.36 0.27 0.03 0.32 0.681 | <0.01 0.02 0.01 na na
DDD([4,4'1] 0.04 0.01 435 4.30 0.33 7.69 | 15638 | <0.01 0.04 0.02 na na
DDE[4.4"-) 0.23 .01 | 31.08 | 27.71 | 1.77 | 44.23 | 88.46 | <0.01 | 0.03 | 0.02 na na
DD'ﬂ4,4'-] 0.35 0.08 | 38.04 | 37.63 | 2.92 | 67.31 | 13462 <0.01 | 0.35 | 0.17 na na
Di-n-butyi phthalate 0.25 | <0.01 0.07 0.23 0.28 0.86 147 | <0.01 | <0.01 | <0.01 na <0.01
Dieldrin 0.04 008 | 0.04 | 008 | 005 | 025 {1 045 | 0.04 | 1.00 | 051 na | <0.01
Endrin 0.04 0.01 0.25 0.58 0.47 1.90 3.64 0.01 o2 0.1 na 11.76
Heptachlor 0.02 0.06 0.02 0.02 | <0.01 0.03 0.07 | <0.01 | 0.34 0.18 na 0.05
Heptachlor Epoxide 0.02 0.06 0.02 0.02 | <0.01 | 0.03 0.07 | <0.0t | 0.34 0.18 na 0.05
HI 3.34 | 76.68 | 7523 | 7.25 |134.21|266.56| 0.47 | 28.40 | 14.40 | 0.02 | 12.66
HI Adjusted by PAUF | <0.01 | <0.01 | <0.01 0.1 2.0 4.0 <0.01 | 0.46 1.2 n/a’ nfa

Note: Bold = HQ 0.3 or HI >1.0.
2 ha = Not available.
P rva = Not applicable.

The Hls are recalculated, minus the inorganic COFECs eliminated because of similarity to background,
and adjusted by the PAUFs (Table 8). The Hls for the plant and earthworm are not adjusted by PAUFs
because these receptors do not have home ranges. Based on the reassessment, the His for the 6" Street
Warehouse AQCs/SWMU are <0.01 for the red fox, kestrel, and the cottontail, 0.02 for the earthworm,
0.11 for the herbivorous robin, 2.0 for the omnivorous robin, 4.0 for the insectivorous robin, 0.46 for the
shrew, 1.2 for the deer mouse, and 12.7 for the plant (Table 9). The His for the red fox, kestrel,
herbivorous robin, cottontail, shrew, and earthworm are less than 1.0; therefore, these receptors are not
adversely affected by the COPECs.

The HI for the plant may not be a good indicator of risk to receptors at the site because vegetation at the
site was abundant and did not appear stressed.

DDE[4,4’-] and DDT[4,4"]. DDE[4,4’-] and DDT[4,4'-] were detected in 24 of 35 samples and 20 of 35
samples, respectively, and are the primary contributors to the His for the robin. An examination of the
distribution of 4,4’-DDE and 4,4'-DDT concentrations within the 0.25-ha site shows that detected
concentrations represent two subareas. Figure F-2.0-1 in Appendix F of the VCA completion report

{LANL 2003, 87625) shows the two subareas. The two subareas were combined (0.014 ha in size) for the
following assessment. The maximum detected 4,4’-DDE and 4,4'-DDT concentrations within the subareas
were used to generate a hazard quotient adjusted by the PAUF. The maximum detected concentration
was used because there were too few sample concentrations to calculate a 95% UCL. The PAUFs are
given in Table 10 and the adjusted HQs and Hls are provided in Table 11.
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Table 10 .
PAUFs for Combined Subarea of AQCs 0-004 and 0-033(b) and SWMU 0-030(l)

Receptor Assessment Population Area (ha) PAUF for 0.014-ha Site
American robin 16 0.00087
Vagrant shrew 15 0.00083

Table 11
PAUF-Adjusted His for Combined Subareas of AOCs 0-004 and 0-033(b} and SWMU 0-030(})

Maximum Concentrations Insectivorous Robin Omniverous Robin
Receptor (mg/kg) Adjusted HQ Adjusted HQ
4,4'-DDE 1.3 0.44 0.22
4.4-DDT 1.8 0.60 0.30
HI for DDT and DDE 1.0 0.52

The PAUF-adjusted Hls for 4,4’-DDT and 4,4’-DDE for the two subareas combined are less than, or equal
to, 1 for the receptors representing both feeding guilds. PAUFs were also developed for the remainder of
the sampled area, excluding the two subareas to determine the potential for population-level risk to avian
receptors from the residual levels of DDT and DDE outside the two subareas. These PAUFs are
presented in Table 12. The 95% UCLs for 4,4’-DDE and 4,4’-DDT were calculated for the larger area. The
95% UCLs and the PAUF-adjusted His of 1.7 and 0.84 for the insectivorous robin and the omnivorous

robin, respectively, are presented in Table 13. These calculations show hazard indices of less than 2 for
4,4'-DDE and 4,4'-DDT.

Table 12
PAUFs for AOCs 0-004 and 0-033(b} and
SWMU 0-030(1), Excluding the Two Subareas

Receptor Assessment Population Area (ha) PAUF for 0.24-ha Site
American robin 16 0.015
Vagrant shrew 15 0.016

Table 13
PAUF-Adjusted HQs for AOCs 0-004 and
0-033(b) and SWMU 0-030(l), Excluding the Two Subareas

Receptor 95% UCL (mg/kg) Insectivorous Robin Omnivorous Robin
4,4'-DDE 0.09 0.48 0.24
4.4'-DDT 0.21 1.21 0.60

HI for DDT and DDE 1.7 0.84

Dourson and Stara (1983, 73474) conducted a study of uncertainty factors incorporated in calculating
ESLs for ecological receptors. Based on their study, the LOAEL-to-NOAEL adjustment indicates that His
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up to 10 may not adversely affect ecological receptors. To maintain conservatism, they state that Hlis less
than 3 will not adversely affect ecological receptors. Therefore, the summed hazard quotients of 4,4'-DDE
and 4,4’-DDT for the area outside of the two smaller areas does not provide a potentially unacceptable
risk to avian receptors.

For several organic COPECs (Aroclor-1242; 4,4'-DDD; dieldrin; di-n-butyl phthalate; endrin; heptachlor;
heptachlor epoxide), the maximum detected concentration is less than the 95% UCL. If the maximum
detected concentration for these organic COPECs is used in the ecological screening assessment, the
HQs are less than 0.3 for Aroclor-1242, dieldrin, heptachlor, and heptachlor epoxide. These organic
chemicals are eliminated as COPECs. Table 14 shows the remaining COPECs and their respective
representative concentration (95% UCL or maximum detected concentration), with the His adjusted for
PAUF.

Table 14
HI Analysis of Remaining COPECs at the 6™ Street Warehouse AOCs/SWMU
95% UCL Omnivorous | Insectivorous Deer

Analyte {mg/kg) Robin Robin Shrew Mouse Plant

Lead 39.92 0.20 0.27 0.40 0.18 0.08
Acenaphthene 0.17 na’ na <0.01 <0.01 0.68
Aroclor-1254 0.43 5.38 10.49 19.55 9.56 0.04

Aroclor-1260 0.46 0.53 1.05 0.09 0.05 na

Bis(2-ethyihexyl)phthalate 0.61 0.32 0.61 0.02 0.01 na

DDD}4,4'] 0.019° 3.65 7.31 0.02 0.01 na
Di-n-butyl phthalate 0.12° 0.41 0.71 <0.01 <0.01 <0.01
Endrin 0.011° 0.52 1.00 0.06 0.03 3.24
Hi 11.0 21.4 20.1 9.8 3.9

HI Adjusted by PAUF® 0.16 0.32 0.32 0.79 n/a®

Note: Bold = HQ »0.3 or HI >»1.0.

2 na = Not available.

® Maximum detected concentration.
° PAUFs used are from Table 8.

¢ n‘a = Not applicable.

Chemicals without ESLs

Because there are no ESLs available for aldrin, this chemical cannot be assessed quantitatively for
potential ecological risk. Aldrin was detected in 4 of 35 samples within 0 to 5 ft bgs, at a maximum
concentration of 0.0075 mg/kg. The residential SAL for aldrin is 0.029 mg/kg, resulting in a HQ of 0.25.
This chemical was detected infrequently across the site, at trace levels, and has a low HQ based on the
residential SAL. Therefore, this chemical does not present a potential ecological risk to receptors at this
site,

There are no ESLs available for 4-isopropyltoluene and this chemical cannot be assessed quantitatively
for potential ecological risk. Isopropyltoluene[4-] was detected in 6 of 16 samples at concentrations less
than 0.0094 mg/kg. If toluene is used as a surrogate, a maximum HQ <0.01 is generated for all receptors,
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indicating that 4-isopropyltoluene is not a risk to receptors. Therefore, this chemical does not present a
potential ecological risk to receptors at this site.

There are no ESLs available for styrene and this chemical cannot be assessed quantitatively for potential
ecological risk. Styrene was detected in 6 of 16 samples within O to 5 ft bgs, at a maximum concentration
of 0.0027mg/kg. The residential SAL is 1800 mg/kg, which indicates low potential toxicity from this
chemical. Therefore, this chemical does not present a potential ecological risk to receptors at this site.

interpretation

Twenty-six COPECs (including three COPECs without ESLs) were identified based on the ecological
screening assessment for AOCs 0-004 and 0-033(b) and SWMU 0-030(l). No COPECs were identified for
AQC 0-033(a) because no release was found from O to 5 ft bgs and there are no ecological receptors in
the area of this AOC. All of the COPECs were eliminated in the uncertainty analysis by considering a
number of factors, including background concentrations, field observations on effects at the outfalls, the
likely chemical form of the COPECs, and the analysis of the potential effects to populations (individuals
for T&E species). The decision criteria were no adverse effects on individuals of T&E species and
populations of other receptors. As stated previously, these decision criteria are consistent with EPA
guidance on risk management for ecological risk assessments (EPA 1999, 70086).

Screening Assessments for SWMU 21-021-99
Human Health Screening Assessment

The human health screening assessment was performed according to guidance outlined in the draft
installation work plan (LANL 2000, 66802} and in the “Human Health Risk-Based Screening Methodology”
(LANL 2002, 72638).

Scoping

Current land use at this section of SWMU 21-021-99 is industrial. The expected land use for the
foreseeable future is also industrial. The potential for human expesure to residual concentrations of
chemicals and radionuclides in the environment at the site is currently low.

Although a residential scenario is unlikely under current and projected future site conditions, the potential
present-day risks were evaluated using this scenario because it is protective of human health. The SALs
used in the screening evaluation reflect a residential scenario that is based on an exposure of 24 hr/day
and 350 days/yr.

Screening Evaluation

The representative concentration used in this screening assessment was the 95% UCL of the mean, or
the maximum detected concentration (see Appendix F of the VCA completion report [LANL 2003,
87625]). The 95% UCL (calculated by EPA's ProUCL 3.0 software [EPA 2004, 80033]) was determined
by using all available data from both soil and tuff.

A total of 15 COPCs were identified in this section of SWMU 21-021-99 based on the data review. These
COPCs are evaluated further here by comparing the representative concentration with the appropriate
SAL for each chemical. The chemical SALs are calculated based on the methedology provided in
Appendix C of the draft installation work plan (LANL 2000, 66802) and in the “Human Health Risk-Based
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Screening Methodology” (LANL 2002, 72639}, and they are based on guidance from NMED (NMED
2000, 68554} and EPA Region 6 (EPA 2002, 73691). For radionuclides, the SALs are derived according
to LANL's “Derivation and Use of Radionuclide Screening Action Levels” (LANL 2001, 69683) using
RESRAD Version 6.21 (LANL 2002, 73705}. The SALs for noncarcinogens are based on an HQ of 1.0.
SALs for radionuclides are based on a dose of 15 mrem/yr.

Calcium does not have a published toxicity value but is among those elements identified in Section 5.9.4
of the Risk Assessment Guidance for Superfund (RAGS) (EPA 1989, 08021) as an essential
macronutrient. Following the guidance in RAGS, the maximum value of calcium in the samples is 9860
mg/kg, which is less than twice the background value (BV) of 6120 mg/kg. Therefore, calcium is not
expected to result in adverse health effects and is not discussed further.

The representative concentrations of noncarcinogenic COPCs were all less than their respective SALs.
The HI (the sum of the ratios of representative concentration divided by the SAL) is approximately 0.23
(Table 15}, which is less than NMED's target Hi of 1.0 (NMED 2000, 68554). This indicates that a human

health hazard is not expected from residual concentrations of noncarcinogenic COPCs in this section of
SWMU 21-021-99.

Table 15
Calculation of HI for
Noncarcinogenic COPCs at SWMU 21-021-99

95% UCL Residential SAL®
Chemical (mafkq) {mg/kg) HQ
Cadmium 0.49 70 0.01
Copper 150.61 2800 0.05
Lead - 42.02 400 0.11
Lithium 23.1 1600° 0.01
Mercury 0.078 23 0.003
Silver 4.08 380 0.01
Strontium 76.5 37000 0.002
Uranium 7.77 230 0.03
Zinc 82.48 23000 0.004
Hi | 0.23

& Values from NMED 2000, 68554,

® Value from EPA Region 6 (EPA 2002, 73691).

Na carcinogenic COPCs were identified in the data review (LANL 2003, 87625).

The 95% UCLs for radicnuclide COPCs were less than their respective SALs. The total estimated
radionuclide dose is approximately 3.0 mrem/yr (Table 16), which is less than DOFE’s target dose of
15 mrem/yr (LANL 2000, 67489). This site does not pose an unacceptable dose to human health.
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Table 16
Calculation of Radionuclide Dose at SWMU 21-021-99

Residential
95% UCL SALe Dose
Chemical (pCilg) (pCilg) (mremiyr)
Americium-241 0.027 39 0.01
Cesium-137 0.92 53 2.60
Plutonium-238 0.0075 49 0.002
Plutonium-239 0.74 44 0.25
Tritium® 1.75 890 0.03
Uranium-235 0.084 17 0.07
Total Dose |3.0

8 vajues from LANL 2001, 69683.
b Maximum value.

Uncertainty Analysis

The analysis presented in this human health screening assessment is subject to varying degrees and
kinds of uncertainty. The uncertainties associated with the data evaluation, exposure assessment, toxicity
assessment, and the additive approach may affect the resulits.

Data evaluation and COPC identification process. Uncertainties associated with the data can include
sampling errors, laboratory analysis errors, and data analysis errors. For this site, these uncertainties are
expected to have no effect on the results even though the detected concentrations of some organic
COPCs were qualified J, indicating the values were less than EQLs.

The representative concentrations for all noncarcinogens were less than their respective SALs and less
than 0.1 SAL, with the exception of lead. The representative concentration of lead (42 mg/kg) is less than
the SAL of 400 mg/kg and only slightly higher than 0.1 SAL {40 mg/kg). Therefore, blood lead levels are
less than 10 ug/dL from exposure at this site.

Exposure assessment. Uncerainties were identified in the following three areas of the exposure
assessment process:

+ ldentification of receptors. Land-use and activity patterns are not represented by those activities
assumed by the residential land-use scenario; therefore, uncertainties are introduced. Because
the potentially exposed individual is an industrial worker, the screening assessment
overestimates the exposure and subsequently overestimates the potential hazard, risk, and dose.
In the event the site becomes commercial, recreational, or residential, then the risk to human
health has been evaluated using the most conservative assumptions.

» Exposure pathway assumptions. For each exposure pathway, assumptions are made concerning
the parameters, the routes of exposure, the amount of contaminated media to which an individual
can be exposed, and the intake rates of different routes of exposure. In the absence of site-
specific data, the assumptions used are consistent with EPA-approved parameters and default
values (EPA 2002, 73691). When several upper-bound values are combined to estimate
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exposure for any one pathway, the resulting risks can be in excess of the 99th percentile and
therefore outside the range of what may be reasonably expected.

+ Derivation of representative concentrations. The maximum detected concentration used for
comparison with the tritium SAL leads to an overestimation of the exposure across the entire site
for tritium. It also resuits in an overestimation of the potential risk to human health. The use of the
95% UCL may also lead to an overestimation of the exposure as a result of some elevated
detection limits for inorganic chemicals.

Toxicity values. The primary uncertainty associated with the SALs is related to the derivation of toxicity
values used in the calculation. EPA toxicity values (RfDs and SFs) were used to derive the
nonradiological SALs in this risk screening assessment (EPA 2001, 70109; EPA 1997, 58968).
Uncertainties were identified in the following three areas with respect to the toxicity values:

s Extrapolation from other animals to humans. The SFs and RfDs are often determined by
extrapoiation from animal data to humans, which may result in uncertainties in toxicity values
because differences exist in chemical absorption, metabolism, excretion, and toxic response
between such animals and humans. EPA takes into account differences in body weight, surface
area, and pharmacokinetic relationships between the animals and humans to minimize the
potential to underestimate the dose-response relationship. However, more conservatism is
usually incorporated into these steps.

*  Extrapolation from one route of exposure to another route of exposure. The SFs and RfDs can
often contain extrapolations from one route of exposure to another. The extrapolation from the
oral route to the inhalation and/or the dermal route is used and is based on EPA’s IRIS database
(EPA 2001, 70108). Differences between the two exposure pathways could result in an
overestimation of the risk.

s Interindividual variability in the human population. For noncarcinogenic effects, the amount of
human variability in physical characteristics is important in determining the risks that can be
expected at low exposures and in determining the NOAEL. The NOAEL/uncertainty-factor
approach incorporates a 10-fold factor to reflect the possible interindividual variability in the
human population and is generally considered a conservative estimate.

Additive approach. For noncarcinogens, the effects of a mixture of chemicals are generally unknown and
possible interactions could be synergistic or antagonistic, thereby overestimating or underestimating the
risk. Additionally, the RfDs for different chemicals are not based on the same severity, effect, or target
organ. Therefore, the potential for the occurrence of noncarcinogenic effects can be overestimated for
chemicals that act by different mechanisms and on different target organs but are addressed additively.

Interpretation

Based on a residential scenario, the HI (0.23) is less than NMED's target level of 1.0, there is no
carcinogenic risk, and the radiological dose {3.0 mrem/yr) is less than DOE’s target dose of 15 mrem/yr.
The total dose for a resident is equivalent to a total risk of 1.6 x 10”° based on a comparison with EPA’s
preliminary remediation goals for radionuclides (http://epa-prgs.ornl.gov/radionuclides/). The results
indicate that there is no potential unacceptable risk 1o human health at this site.
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Ecological Screening Evaluation

The approach for conducting ecological assessments is described in the “Screening Level Ecological Risk
Assessment Methods” (LANL 1999, 64783). The assessment consists of the following four paris: a
scoping evaluation, a screening evaluation, an uncertainty analysis, and an interpretation of the results.

The scoping portion of the assessment indicated that terrestrial receptors were appropriate for evaluating
the concentrations of contaminants in soil and tuff. Aquatic receptors were not evaluated because there
are no aquatic communities in this area. This process evaluated eight terrestrial receptors representing
several traphic levels. These receptors included

e aplant,

¢ soil-dwelling invertebrates {represented by the earthworm),

¢ the deer mouse (mammalian omnivore),

s the vagrant shrew (mammalian insectivore),

» desert cottontail (mammalian herbivors),

+ red fox (mammalian carnivore},

* American robin (avian insectivore, avian omnivore, and avian herbivore), and

* American kestre! (avian invertebrate and carnivore, surrogate for T&E species).

The rationale for these receptors is presented in “Screening Level Ecological Risk Assessment Methods™
{LANL 1999, 64783). Soil ESLs were derived for each of these receptors where information was
available. The ESLs were based on similar species and derived from experimentally determined
NOAELs, LOAELs, or doses lethal to 50% of the population (LDsp). The derivation of ESLs is based on
the approach presented in “Screening Level Ecological Risk Assessment Methods” (LANL 1999, 64783).
All relevant information necessary to calculate HQs and Hls, including concentration equations, dose
equations, bioconcentration factors, transfer factors, and toxicity reference values, are presented in
“Screening Level Ecological Risk Assessments” (LANL 1999, 64783).

Assessment Endpoints

An assessment endpoint is an explicit expression of the environmental value to be protected. These
endpoints are ecologically relevant and help sustain the natural structure, function, and biodiversity of an
ecosystem or its components (EPA 1998, 62809). In a screening-level assessment, assessment
endpoints are any adverse effects on ecological receptors, where receptors are populations and
communities (EPA 1997, 59370).

The ecological screening assessment is designed to protect populations and communities of biota rather
than individual organisms, except for listed or candidate T&E species or treaty-protected species (EPA
1999, 70086). The protection of individuals within these designated protected species may also be
protected at the population level: the populations of these species tend to be small, and the loss of an
individual adversely affects the species.

In accordance with this guidance, the Laboratory developed generic assessment endpoints (LANL 1999,
64137) to ensure that values at all levels of ecological organization are considered in the ecological
screening process. These general assessment endpoints may be measured by using impacts on
reproduction, growth, and survival to represent categories of effects that may adversely impact
populations. In addition, specific receptor species were chosen to represent each functional group. The
receptor species were chosen based on their presence at the site, their sensitivity to the COPCs, and
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their potential for exposure to those COPCs. These categories of effects and the chosen receptor species
were used to select the types of effects seen in toxicity studies considered in the development of the
TRVs. Toxicity studies issued in the development of TRVs included only studies in which the adverse
effect evaluated affected reproduction, survival, and/or growth.

The selection of receptors and assessment endpoints is designed to be protective of both the
representative species used as screening receptors and the other species within their feeding guilds and
the overall food web for the terrestrial and aquatic ecosystems. Focusing the assessment endpoints on
these general characteristics of species that affect populations {rather than the biochemical and
behavioral changes that may affect anly the studied species) also ensures the applicability to the
ecosystem of concern.

Scoping Evaluation

The scoping evaluation establishes the breadth and focus of the screening assessment. The ecological
scoping checklist, which is included in Appendix F of the VCA completion report (LANL 2003, 87625), is a
useful tool for organizing existing ecological information. The information was used to determine whether
ecological receptors might be affected, identify the types of receptors that might be present, and develop
the ecological site conceptual model.

The portion of SWMU 21-021-99 included in this report has an almost continuous vegetative cover,
numerous shrubs, and a number of mature trees. A number of animal burrows on the site indicate the
presence of burrowing animals, such as gophers. Although heavy disturbance previously occurred near
the site, this habitat represents a mixed cover with grassland areas, ponderosa pine, pifion, and juniper
trees and abundant signs of wildlife use. The proximity to Los Alamos Canyon provides additional
opportunities for wildlife to access the site. Potential receptors include plants, soil invertebrates, deer
mice, rabbits, gophers, deer, and all types of birds. Based on a comparison of the SWMU location with
Geographical Information System (GIS)-based habitat databases, the Mexican Spotted Owl (T&E
species) may forage with high frequency in the area, though SWMU 21-021-99 does not lie within the
potential nesting habitat for the species (LANL 2001, 76092). The kestrel screening receptor with an all-
flesh diet serves as the surrogate for avian T&E receptors in the screening calculations.

The mesa top dees not provide an aquatic habitat, and a potential impact to aguatic habitat in Los Alamos
Canyon is unlikely considering the distance from the mesa top to the ephemeral stream in the canyon. As
a result, impacts on aquatic communities are not considered as pan of this ecological screening
assessment.

This area of the mesa top was not a Laboratory-process area. However, historical releases from stacks at
Technical Area 21 could potentially have been deposited on the surface soil in this area. For ecological
risk screening, the primary impacted media is the surfface soil. The primary exposure pathways through
which wildlife receptors could potentially contact this contamination are ingestion of scil and ingestion
through the food chain. Burrowing animals could aiso be exposed through dust inhalation while digging.
ESLs do not include exposure to particulates in air, nor do they account for exposure through dermal
contact.

Ecological Risk Screening Results

Representative concentrations are determined from samples collected between 0 and 5 ft bgs (LANL
1999, 64783). The tuff was included in the screening assessment because some of the tuff may he
crushed tuff, which is easier to burrow into than welded tuff. In addition, some plant roots are able to
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extend into the tuff, and their root system will break up small sections of the tuff, thereby gradually
allowing easier access for ecological receptors.

The purpose of the ecological screening evaluation is to identify COPECs for SWMU 21-021-99. The
evaluation involves the calculation of HQs for all COPCs and all screening receptors (LANL 1999, 64783).
The HQs are the ratios of the representative concentrations (95% UCLs or maximum detected
concentration) to the ESLs. The Hi is the sum of HQs for chemicals with common toxicological endpoints
for a given receptor. COPCs with HQs greater than 0.3 are identified as COPECs and are evaluated
further. ESLs for terrestrial recepiors were cbtained from the Laboratory’s ECORISK Database,

Version 1.5 (LANL 2002, 73702).

Results of the comparison of the representative concentrations with the final ESLs for SWMU 21-021-89
are presented in Table 17. Cadmium, copper, lead, mercury, silver, strontium, and zinc are retained as
inorganic COPECs.

Table 17
Final ESL Comparison at SWMU 21-021-99
95% UCL | Final Soil ESL Receptor for
COPEC (mg/kg) (mg/kg) Final ESL HQ
Inorganic chemicals
Cadmium 0.49 0.67 shrew 0.73
Copper 150.6 10 plant 15.06
Lead 42 16 insectivorous robin | 2.63
Mercury (inorganic) 0.078 0.05 earthworm 1.56
Silver 4.08 0.05 piant 81.60
Strontium (stable) 58.23 71.0 deer mouse 0.82
Uranium 7.35 25 plant 0.29
Zinc 82.48 10 plant 8.25
Radionuclides
Americium-241 0.027 44 earthworm <0.01
Cesium-137 0.92 680 red fox <0.01
Plutonium-238 ~ |o0.0075 44 earthworm <0.01
Plutonium-239 0.74 47.0 earthworm 0.01
Tritiurn 1* 36000 plant <0.01
Uranium-235 0.084 55 earthworm <0.01

Note: Bold = HQ >0.3.
*Converted from 8.1 pCi/mL assuming 10% soll moisture.

There are no ESLs for lithium; this analyte is retained as a COPEC and discussed in the uncertainty
section.

The COPECs were evaluated further in Table 18. The HQ for each COPEC/receptor combination, as well
as the Hl for each receptor, was calculated. For the purposes of ecological screening, it is assumed that
nonradionuclides have common toxicological effects. The HI analysis provides a clearer picture of
potential adverse impacts by determining how many receptors may be affected and provides information
on T&E species.
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According to Table 18, all of the receptors, except the carnivorous kestrel (surrogate for the Mexican
Spotted Owl), may be potentially impacted by COPECs because they have Hls greater than 1.0.

Table 18
HI Analysis of COPECs at SWMU 21-021-99
[ -] o W (2] g
4 e |8 |2 |8 |8 | 3 g2 E
2 |8%| & |2 835|888 % 2| 2
§F (g? | Z8|S8|E5|88| 2 | E | 8|5 | B
< 8E| & 32 [ o2 | 28| c8 | E& 8 7 ] a
Cadmium 0.49 0.12 0.07 9.25 5.27 3769 | 6533 3.27 104.26 | 53.85 0.05 0.49
Copper 150.6 0.01 .11 0.72 8.86 7.53 6.02 0.16 0.29 0.28 11.58 15.06
Lead 42 0.01 .01 0.03 0.14 0.21 0.28 0.05 0.42 0.19 0.02 0.08
Mercury 0.078 <0.01 .01 0.02 0.06 0.09 0.13 <0.01 <0.01 <0.01 1.56 <0.01
Silver 4.08 <0.01 <0.01 0.04 0.14 0.21 0.29 0.01 0.05 0.03 na* 81.60
Strontium 58.23 | <0.0% na na na na na 0.53 0.53 0.82 na na
Zinc 82.48 6.87 0.02 0.12 0.39 0.63 0.85 82.48 | 434.11 | 294.57 0.24 8.25
Hi 7.0 0.21 10.2 14.9 46.4 72.9 86.5 540 350 13.5 105

Note: Bold = HQ >0.3 or Hi >1.0.
“na = No ESL available.

Uncertainty Analysis

The uncertainty analysis describes the key sources of uncertainty related to the screening assessment.
This analysis can result in either adding or removing chemicals from the list of COPECs for

SWMU 21-021-99. This narrative contains a qualitative uncertainty analysis of the issues relevant to
evaluating the potential ecological risk for SWMU 21-021-99.

Chemical Form

The assumptions used in the ESL derivations were conservative and not necessarily representative of
actual conditions. These assumptions include maximum chemical bicavailability, maximum receptor
ingestion rates, minimum bodyweight, and additive effects of muitiple COPECs. Most of these factors
tend to result in conservative estimates of the ESLs, which may lead to an overestimation of the potential
risk. The assumption of additive effects for multiple COPECs may result in an over- or underestimation of
the potential risk to receptors.

The chemical form of the individual COPECs was not determined as part of this investigation. This is
largely a limitation on analytical quantitation of individual chemical species. Toxicological data are
typically based on the most toxic and bioavailable chemical species, which are not likely found in the
environment. The inorganic COPECs are generally not 100% bioavailable to receptors in the natural
environment because of the adsorption of chemical constituents to matrix surfaces (e.g., soils) or
because of rapid oxidation or reduction changes that render harmful chemical forms unavailable to biotic
processes. The ESLs were calculated to ensure a conservative indication of potential risk (LANL 1939,
§4783) and the values were biased toward overestimating the potential risk to receptors.
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Exposure Concentrations

The COPEC concentrations used in the exposure calculations of HQs were the 85% UCLs or the
maximum detected concentrations in the soil/tuff, thereby conservatively estimating the site -
concentrations of each COPEC, As a result, the exposure of individuals within a population was
evaluated using this concentration, which was assumed constant throughout the exposure area. This
results in an overestimation of the potential risk because concentrations of COPECs varied across the
site and some were infrequently detected.

Background Concentrations

The ecological screening is based on the exposure of ecological receptors to surficial contamination.
Table 19 shows the range of soil and tuff background values for inorganic chemicals (LANL 1998, 59730).
Based on a comparison of the 95% UCLs and the range of background concentrations, cadmium,
mercury, and zinc are similar to background concentrations and are eliminated as COPECs.

Table 19
Comparison with Background Concentrations

Soil Background Tuff Background
Inorganic 95% UCL Concentrations Concentrations
Chemicals {(mg/kg) (mg/kg) {mg/kg)
Cadmium 0.49 0.2-26 0.1-1.5
Copper 150.6 0.25-16 0.25-6.2
Lead 42 2-28 1.6-15.5
Mercury 0.078 0.05-0.1 na*
Silver 4.08 na 0.2-1.9
Strontium 58.23 na na
Zinc 82.48 14-75.5 5.5-65.6

*na = Background concentrations not available.

Population Area Use Factors

EPA guidance is to manage the ecological risk to populations rather than to individuals, with the
exception of T&E species (EPA 1899, 70086). One approach to address the potential effects on the
populations of SWMU 21-021-99 is to estimate the spatial extent of the area inhabited by the local
population that overlaps with the contaminated area. The population area for a receptor is based on the
individual receptor home range and its dispersal distance (Bowman et al. 2002, 73475). Bowman et al.
(2002, 73475) estimate that the median dispersal distance for mammals is 7 times the linear dimension of
the home range (i.e., the square root of the home range area). If only the dispersal distances for the
mammais with home ranges within the range of the screening receptors are used (Bowman et al. 2002,
73475), the median dispersal distance becomes 3.6 times the square root of the home range (R*= 0.91).
if it is assurned that the receptors can disperse the same distance in any direction, the population area is
circutar and the dispersal distance is the radius of the circle. Therefore, the population area can be
derived by 11:(3.6~IHF!)2 or approximately 40HR.
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The area of SWMU 21-021-99 being evaluated is approximately 9.84 ha. The PAUFs are estimated by
dividing the SWMU area by the population area of each receptor population (Table 20). The resulting
factor is multiplied by the receptor Hl to determine if there is a potential impact on the population.

Table 20
PAUFs
Assessment
Home Population Area PAUF for 9.84-
Receptor Range (ha} (40*HR) (ha) ha Site

American kestrel 106 4240 2.32E-03
American robin 0.42 16.8 ) 0.59

Deer mouse 0.077 3.08 1

Vagrant shrew 0.39 15.6 0.63
Desert cottontail 3.1 124 7.94E-0Q2
Red fox 1038 41520 2.37E-04

The His are recalculated, minus the inorganic COPECs eliminated because of similarity to background,
and adjusted by the PAUFs (Table 21). The Hls for the plant and earthworm are not adjusted by PAUFs
because these receptors do not have home ranges. The Hl for the deer mouse is not adjusted because
the popuiation area for the deer mouse is smaller than the area of SWMU 21-021-99. Based on the
reassessment, the adjusted His for SWMU 21-021-99 are <0.01 for the red fox and the kestrel, 5.4 for the
herbivorous robin, 4.7 for the omnivorous robin, 3.9 for the insectivorous robin, 0.06 for the cottontail, 0.8
for the shrew, and 1.3 for the deer mouse (Table 20). The His for the red fox, kestrel, cottontail, and
shrew are less than 1.0; therefore, these receptors are not adversely affected by the COPECs.

Table 21
HI Analysis Using PAUFs for SWMU 21-021-99
2 5 ] E 3 2
- .18 18 |8 [28 |8 % s | £
g |S%| ¢ |22 |3c|2|%858| E | | S| | -
f |z?| 3 |55|:5|55|E5|82| | 2| §3|\¢:|¢§
< 8 E 4 O | Ox¥ | Tc | O | £ @ o 7 w o
Copper 150.6 0.01 0.1 0.72 8.86 7.53 6.02 0.16 0.29 0.28 11.58 15.08
Lead 42 0.01 .01 0.03 0.14 0.21 0.28 0.05 0.42 0.19 0.02 0.08
Silver 4.08 <0.01 <0.01 0.04 0.14 021 0.29 0.01 0.05 0.03 na® 81.60
Strontium 58.23 | <0.01 na na na na na 0.53 0.53 0.82 na na
Hi| 0.01 0.11 0.79 8.1 8.0 6.6 0.74 1.3 13 11.6 96.7
Hi Adjusted by
PAUF | <0.01 <0.01 <0.01 5.4 4.7 3.9 0.06 0.81 n/a” na n‘a
Note: Bold = HQ 0.3 or HI »1.0.
# na = Not available.
® n/a = Not applicable.
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COPECs Contributing to PAUF-Adjusted His Greater Than 1

The use of the PAUF does not take into account a few high concentrations at some of the sampling
locations but assumes that the COPECs are distributed uniformly across the site. COPECs detected once
or only in a few locations are unlikely to impact a receptor population.

Copper. Copper had one detected concentration of 3430 mg/kg, but was detected at less than 64 mg/kg
across the rest of the site. The 35% UCL for copper with the value of 3430 mg/kg is 150.6 mg/kg, and
without this concentration is 13.42 mg/kg. This concentration (3430 mg/kg) of copper was detected at
only one location {00-02-19713} at a depth of 0.5-1.0 ft. The sample collected above this depth

(0-0.08 ft) indicated a concentration of copper at 63.3 mg/kg, and the sample collected below (2-2.5 ft)
indicated a concentration of copper of 8.17 mg/kg. The maximum copper concentration is therefore not
representative of exposure and risk across the site. Using the 95% UCL of 13.42 reduces the HQs to 0.79
for the herbivorous robin, 0.67 for the omnivorous robin, 0.54 for the insectivorous robin, 0.03 for the deer
mouse, 1.03 for the earthworm, and 1.3 for the plant. This concentration is also simitar to background
concentrations for copper.

Lead. The 95% UCL for lead is affected by one sample with a concentration of 290 mg/kg; the rest of the
samples detected lead at concentrations less than half of the 290 mg/kg concentration. The 95% UCL for
lead generated an HQ for the shrew of 0.42, but the shrew was eliminated as a receptor because its
PAUF-adjusted HI was less than 1.0. Therefore, lead is eliminated as a COPEC.

Silver. The 85% UCL for silver (4.08 mg/kg) generates an HQ of 81.6 for the plant and HQs less than 0.3
for the other receptors. The plant ESL may not be a good indicator of risk to the receptors at the site for
silver because vegetation at the site is abundant and does not appear stressed. Therefore, silver is
eliminated as a COPEC.

Table 22 shows the remaining COPECs (copper and strontium) and receptors with the HI adjusted for
PAUF. The revised representative concentration is used for copper in Table 22. The robin and the deer
mouse have Hls less than 1.0, while the earthworm and the plant have Hls of approximately 1.0

(HI = 1.03 for the earthworm and 1.3 for the plant). The HI for the plant may not be a good indicator of risk
to receptors at the site because the vegetation at the site was abundant and did not appear stressed.

Table 22
HI Analysis of Remaining COPECs at SWMU 21-021-99
95% UCL | Herbivorous | Omnivorous | Insectivorous Deer

Analyte {ma/kg) Robin Robin Rabin Mouse |Earthworm| Plant
Copper 13.42 0.79 0.67 0.54 0.03 1.03 1.34

Strontium 58.23 na® na na 0.82 na na

Hi 0.79 0.67 0.54 0.85 1.0 1.3

HI Adjusted by PAUF 046 0.39 0.32 n/a® n/a n/a

Note: Bold = HQ >0.3 or HI »1.0.
# na = Not available.
b n/a = Not applicable.
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There are no ESLs for lithium; this chemical cannot be assessed quantitatively for potential ecological
risk. Lithium was detected in 24 of 61 samples within O to 5 ft bgs at concentrations less than 27 mg/kg.
The EPA Region 6 residential SAL is 1600 mg/kg, which indicates relatively low potential toxicity from this
chemical. Therefore, this chemical does not pose a potential ecological risk to receptors at the site.

interpretation

Based on the ecological screening assessment for SWMU 21-021-99, nine COPECs (including one
COPEC without an ESL) were identified. All of these COPECs, except copper and strontium, were
eliminated in the uncertainty analysis by considering a number of factors, including background
concentrations, the analysis of the potential effects to populations (individuals for T&E species), and the
relative toxicity of related compounds. Although copper and strontium were not eliminated as COPECs,
they do not pose a potential risk to ecological receptors at SWMU 21-021-99 based on further analysis.

NMED Comment

2. While{,] the Permitiees calculated the total dose from radionuclides for part of SWMU 21-021-99, the
Permittees must calculate and report total risk from radionuclides as well as dose in accordance with
the letter from Everet Beckner to Ron Curry regarding radionuclide data.

LANL Response #2

The total dose for a resident is equivalent to a total risk of 1.6 x 10”° based on a comparison with EPA’s

preliminary remediation geals {http://epa-prgs.oml.gov/radionuclides/).

NMED Comment

3. The Permittees have requested a no further action (NFA) determination from NMED for SWMU
0-033(a) (part of SWMU 0-033). The data from the underground storage tank removal and the
contaminated underlying tuff revealed total petroleumn hydrocarbon (TPH) contamination to 35 feet (as
reported in the 45-day report). Residual contamination remains at a depth of 11 feef following tank
and soil removal. In order to grant a NFA determination for SWMU 0-033 (including AOC 0-033(b),
NMED must assess the human health risk for this site given the remaining contamination. The
Permitiees must include the TPH data in a revised human health risk assessment (residential and
construction worker scenarios). The Permittees must also resubmit “Enclosure Five” of the 45-day
report because the logs are illegible.

LANL Response #3

As described in the 45-day report (LANL 1996, 56101), the contents of the UST was heating fuel oil. The
samples were analyzed for TPH in LANL’s CST-12 mobile analytical iaboratory, and these results are
shown in Tables 2, 3, 4, 5, and 6 in the 45-day report (LANL 1996, 56101, pp. 3—7). The components of
TPH were not analyzed. Following the guidance from NMED (NMED 2003, 89372), the residential direct
exposure and industrial direct exposure values for #3 and #6 fuel oil were used in the human health
screening assessment. A construction-worker scenarioc was not evaluated because the NMED guidance
does not provide screening guidelines for a construction worker; instead, an industrial scenario was
assessed. The screening assessment is included as part of LANL Response #1.

The 45-day report is resubmitted as Attachment 2.
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Attachment 1
Analytical Results (on attached CD)




Attachment 2

Forty-Five-Day Report for Fuel Oil UST Release
at Technical Area 0, 6th Street




Los Alamos e ey 11,1996

NATIONAL LABORATORY In Reply Refer To: ESH-19:96-0015
Mail Stop: K498
Hazardous & Solid Waste Group Telephone: (505) 665-2505

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Anthony Moreland, Geologist
Remedial Action Section
Underground Storage Tank Bureau
New Mexico Environment Department
1190 St. Francis Drive

Harold Runnels Building

Santa Fe, New Mexico 87502

Dear Mr. Moreland:

SUBJECT: FORTY-FIVE DAY REPORT FOR FUEL OIL UST RELEASE
AT TECHNICAL AREA 0, 6TH STREET

This letter transmits a forty-five day investigation report involving Fetroleum soil
contamination associated with an underground storage tank (UST) located at Technical Area
(TA) 0, 6th Street, near Warehouse Number Three. On November 13, 1995, the New
Mexico Environment Department was notified that heating fuel oil contamination was
discovered in the soil beneath the UST during a routine UST removal. The UST is owned
by the Department of Energy.

The enclosed forty-five day investigation report and its associated enclosures will show that
Los Alamos National Laboratory has determined the extent of the fuel oil contaminated soil
at the TA-0, 6th Street UST site. If you have questions concerning this report, please contact
me at (505) 665-2505.

The foregoing report was frepared under my supervision by qualified staff who are
personally familiar with the information submitted in the report and the

enclosed documents.
Sincerely,
Jeff Carmichael
Hazardous & Solid Waste
JAC:es

Enclosure: UST TA-0, 6th, Street Forty-Five Day Report

Cy: T. Grieggs, ESH-19, MS K498, w/o enc. C. Fesmire, LAAO, MS A316, w/enc.
L. Hartman, EM/ER, MS E525, w/enc. J. Vozella, LAAO, MS A316, w/enc.
T. Taylor, LAAO, MS A316, w/enc. S. Calhoun, ERM/Golder, MS M327. w/enc.
RPF, EM/ER, MS M707, w/enc. CIC-10, MS A150

ESH-19 Circ File




Los Alamos

NATIONAL LABORATORY

Hazardous & Solid Waste Group
Los Alamos National Laboratory
Los Alamos, New Mexico 87545

UNDERGROUND STORAGE TANK
TA-0,6TH STREET
FORTY-FIVE DAY REPORT

1.0 INTRODUCTION

The purpose of this report is to fulfill the forty-five day reporting requirements of Part X1I,
Section 1206 B., of the New Mexico Underground Storage Tank Regulations (USTR). Under

this regulation, the forty-five day report was due on January 4, 1995. However, an extension of
time was granted to January 11, 1996. ‘

On November 13, 1995, Los Alamos National Laboratory (LANL) notified the New Mexico
Environment Department (NMED) of a confirmed petroleum release. The release was
discovered during a scheduled underground storage tank (UST) removal located at LANL's
Technical Area (TA) 0. See Enclosure One for maps of LANL's property boundary, Technical
Areas, and of the UST site. The UST is owned by the Department of Energy and was taken out
of operation in the late 1960's. This UST was discovered by LANL's Environmental

Management/Environmental Restoration Project. Listed below is a data summary regarding this
UST and its removal:

UST DATA
. Name of UST TA-0, 6th Street
. Physicai Location of UST: TA-0, North West Side of Warehouse # 3
. Age of UST: Unknown
. UST Capacity: 5,000 Gallons
. Contents of UST: Heating Fuel Oil
. Date Removed: 11-13-95
. NMED Inspector Present: None

A visual inspection of the UST revealed one hole, approximately 2 inches in diameter, in the
lower west end of the tank. The soil surrounding and beneath the UST was contaminated with
fuel oil, but not highly contaminated. Soil samples collected beneath the UST have total
petroleum hydrocarbons (TPH) concentrations ranging from approximately 3,000 to 10,800
mg/kg (ppm).

The excavation was backfilled with clean fill material to avoid structural damage to the adjacent
warehouse foundation. Pursuant to Part XII, Section 1206 (B.), of the USTR, five boreholes

were drilled and sampled. Analytical data from these boreholes was sufficient to define both the
horizontal and vertical extent of the TPH affected area.
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20 UST REMOVAL DETAILS

Excavation support during the UST removal was provided by Keers Environmental of :
Albuquerque, New Mexico. Oversight of the operations was provided by the Morrison Knudsen

Corporation of Los Alamos, New Mexico, ERM/Golder Los Alamos Project Team, and LANL's
Hazardous and Solid Waste Group (ESH-19).

An initial inspection found the UST to contain approximately 3,500 gallons of water and fuel oil,
with approximately one foot of fuel oil floating on top of the water. These liquids were pumped
out of the tank prior to commencing excavation activities and transported to Mesa Qil, Inc. for
recycling (See Manifest in Enclosure Two).

A visual inspection of the UST revealed one hole, approximately 2 inches in diameter, in the
lower west end of the tank. The piping associated with this tank, rose straight up from the tank
approximately 18 inches, then made a 90 degree turn south, and penetrated the wall of the
adjacent warehouse. The total length of pipe was approximately 15 feet. The UST's piping
condition was only slightly corroded except for where the fill pipe attached to the UST. This
area had significant corrosion. Furthermore, the fill pipe was found loose where it connected to
the tank. Itis speculated that surface water from rain events collected on the ground above the

UST and over time penetrated into the UST through the loose fill pipe connection filling the
tank. _

A sufficient amount of tank pit backfill material was excavated to remove the tank and piping.
The backfill material was obviously contaminated with fuel oil. Therefore, the remaining
backfill material and concrete cradles on which the tank was resting were removed, and the tuff
below the tank was excavated to a depth of approximately 11 feet. This tuff removal was
voluntary because the tuff was not highly contaminated. The excavation was eventually stopped
because of potential structural damage to the warechouse foundation to the south and the concrete

utility corridor to the west. The final excavation was approximately 15 feet wide, 30 feet long,
and 11 feet deep.

The UST and the concrete cradles were transported off-site by Keers. The UST was shipped to
Eidson Steel Products, Inc. for recycling. The concrete cradles were disposed of by Keers. The
excavated soil, totaling 55 cubic yards, was transported to Keers Solid Waste Management

Facility located in Mountainair, New Mexico, for hydrocarbon soil farming. See Enclosure Two
for copies of the disposal manifests.

During removal, an underground power line, was encountered above the UST and was
temporarily rerouted during construction activities. An underground electric line also runs east-
west about 15 feet north of the UST location at a depth of approximately 4 feet. Also, a north-
south running sewer line is located about 6 feet west of the UST excavation at a depth of
approximately five feet. A concrete encased utility corridor runs north-south immediately west
of the UST excavation. No other utilities lines are located near the UST site. Utility corridor
investigations revealed that they were not impacted by the TPH soil contamnination.

3.0 EXCAVATION SAMPLING

Following removal of the UST, the contaminated fill material was removed and the tuff below
the tank was removed to a depth of approximately 11 feet. Four samples of tuff from below the
tank were then collected and submitted to LANL's mobile chemical analytical laboratory
(MCAL) for TPH analysis using EPA SW-846, Method 418.1. Table 1 provides information
regarding the sample IDs, depths, and analytical results.
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TABLE 1
Excavation Bottom TPH Results
Sample ID Sample Location/Depth Analytical Data
0100-95-0736 Westend/ 11 feet 5,163 ppm
0100-95-0737 Southeast Corner/ 11 feet 2,989 ppm
0100-95-0738 Northeast Corner / 11 feet | 8,215 ppm
0100-95-0739 Southwest Corner / 11 feet 10,822 ppm

All samples were field screened for radicactivity and none was detected.

40 ON-SITE INVESTIGATION HORIZONTAL AND VERTICAL EXTENT OF
CONTAMINATION

On December 4 through 13, 1995, five boreholes were advanced to a total depth of 40 feet to
determine the extent of vertical and horizontal TPH contamination. Chain of custody forms and
analytical data sheets are enclosed for all five soil borings as discussed in Tables 2-6 of this
report (See Enclosure Three). Enclosure Four contains a map showing the location of each
borehole and Enclosure Five contains each corehole sample log.

Borehole 01

— -

Borehole #01 was completed on December 4 and 5, 1995, near the center of the UST excavation.
The fill material used to backfill the excavation was encountered from 0 to 10 feet. Gray and
brown tuff was encountered from 10 to 40 feet. From 10 to 30 feet, the recovered core samples -
had a fuel oil odor and varied in moisture content. The core was particularly moist with water,
although not exhibiting saturated conditions, within the zone from 30 to 35 feet. Samples were
collected at approximately five-foot intervals and submitted for analysis of TPH using EPA SW-
846, Method 418.1. This analytical method was used for evaluating all subsequent corchole
samples. Analytical results showed elevated TPH concentrations from 11 feet to between 30 and

35 feet, with concentrations ranging from 148 to 5818 ppm (Table 2). Samples collected at 35
and 40 feet showed no detectable TPH concentrations.

TABLE 2
Borehole #01 TPH Resuits
Sample ID Sample Depth (ft) PID Value (ppm) Analytical Data
0100-95-0916 11.0 0 4,237 ppm
0100-95-0917 16.0 89 4,541 ppm
0100-95-0918 20.0 24 1,119 ppm
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0100-95-0919 25.0 49 5,818 ppm
0100-95-0920 30.0 0 148 ppm
0100-95-0921 35.0 0 ND
0100-95-0922 40.0 0 ND
Borehole 02

Borehole #02 was completed on December 11, 1995, approximately 15 feet east of the UST
excavation. Reddish brown to gray, moderately welded tuff was encountered from near the
surface to a depth of 40 feet. Occasional brown stains, believed to be iron oxide, were noticed
on the recovered core. However, based on the analytical results these stains proved not to be
related to TPH contamination. The recovered core did not have a fuel oil odor and moisture
contents were low. Samples were collected at approximately five-foot intervals and where stains

or other possible signs of TPH contamination were observed. Sample results showed no
detectable TPH concentrations (Table 3).

TABLE 3
Borehole #02 TPH Results
Sample ID Sample Depth (ft) PID Value {ppm) Analytical Data
0100-95-0923 3.0 0 ND
0100-95-0924 8.0 0 ND
0100-95-0925 12.0 0 ND
0100-95-0926 13.0 0 ND
0100-95-0927 17.0 0 ND
0100-95-0928 19.0 0 ND
0100-95-0929 235 0 ND
0100-95-0930 28.0 0 ND
0100-95-0931 330 0 ND
0100-95-0932 36.0 0 ND
0100-95-0933 38.5 0 ND
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Borehole 03

Borehole #03 was completed on December 12, 1995, approximately 20 feet west of the UST
excavation. Reddish brown to gray, moderately welded tuff with occasional brown clay lined
fractures were encountered from near the surface to a depth of 40 feet. The recovered core had
no fuel oil odor and moisture contents were low. Samples were collected at approximately every
five-foot interval and where stains or other possible signs of contamination were observed.
Sample results showed no detectable TPH concentrations (Table 4).

TABLE 4
Borehole #03 TPH Results
Sample ID Sample Depth (ft) | PID Value (ppm) Analytical Data
0100-95-0934 3.0 0 ND
0100-95-0935 8.0 0 ND
0100-95-0936 14.0 0 ND
0100-95-0937 19.0 0 ND
0100-95-0938 : 24.0 0 ND
0100-95-0939 29.0 0 ND
0100-95-0940 34.5 0 ND
0100-95-0941 39.0 0 ND
Borehole 04

Borehole #04 was completed on December 12, 1995, approximately 10 feet north of the UST
excavation. Reddish brown to gray and dusky red, moderately welded tuff was encountered
from near the surface to a depth of 40 feet. Reddish clay lined fractures were occasionally noted.
Recovered core did not have a fuel oil odor and moisture contents were low. Samples were
collected at approximately five-foot intervals and where stains or other possible signs of

contamination were observed. Sample results showed no detectable TPH concentrations (Table
3.
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TABLE 5
Borehole #)4 TPH Results
Sample ID Sample Depth (ft) | PID Value (ppm) Analytical Data
0100-95-0942 8.0 0 ND
0100-95-0943 12.0 0 ND
0100-95-0944 14.0 0 ND
0100-95-0945 19.0 ¢ ND
(0100-95-0946 23.5 0 ND
0100-95-0947 27.0 0 ND
0100-95-0948 28.5 0 ND
0100-95-0949 31.5 0 ND
0100-95-0950 38.0 0 ND
Borehole 05

Borehole #05 was completed on December 13, 1995, approximately 70 feet south of the UST
excavation. Since 6th Street Warehouses #3 and #4 are adjacent to the south side of the UST
excavation, it was necessary to locate borehole #05 on the south side of the building. Dark and
light gray, moderately welded tuff was encountered from near the surface to a depth of 40 feet
during drilling. Again samples were collected at approximately five-foot intervals. Recovered

core had no fuel oil odor and moisture contents were low. Sampie resuits showed no detectable
TPH concentrations (Table 6).

TABLE 6
Borehole #05 TPH Results
Sample ID Sample Depth (ft) | PID Value (ppm) Analytical Data
0100-95-0951 4.0 0 ND
0100-95-0952 8.5 0 ND
0100-95-0953 14.5 0 ND
0100-95-0954 19.0 0 ND
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0100-95-0955 23.0 0 ND
0100-95-0956 27.0 C ND
0100-95-0959 340 0 ND
(0100-95-0960 37.0 0 ND

4.1 Corehole Investigation Summary

Based on the analytical data, both the horizontal and vertical extent of TPH affected tuff have
been defined, and at depth, the TPH concentrations do not exceed 5,818 ppm. Borehole #01
provides evidence that the TPH plume extends vertically to no deeper than 30 to 35 feet. The
four surrounding boreholes indicate that there has been little if any horizontal movement of the
TPH pilume. There appears to be three primary reasons for this apparent lack of significant
migration of the fuel oil: first, the moderately welded tuff lacks sufficient permeability for
significant migration, second, the observed fractures in the tuff were mostly clay filled, thus

inhibiting migration, and third, the moisture zone at a depth of 30 to 35 feet in borehole #01 has
acted as a barrier to vertical migration.

5.0 UST REQUIRED INFORMATION

Depth to groundwater beneath TA-0 is approximately 1,000 feet. There are no private water
supply wells within a 1000 foot radius or municipal water wells within an one mile radius of this
UST removal site. Additionally, there are no surface water courses within 500 feet of this UST
removal site. LANL has determined that the surrounding utility corridors were not impacted by
the petroleum soil contamination. No potentially explosive fuel oil or harmful vapors have been
detected in these corridors or in the vicinity of the release. This report also contains information
that is required in Part XI1, §1206 B., of the USTR (See Enclosures 6 and 7).

6.0 CONCLUSIONS

LANL has determined that there is no threat to human health and the environment from the fuel
oil soil contamination. The extent of the contamination has now been defined. No highly
contaminated soil was encountered during this investigation. Because the UST was abandoned

in the late 1960's, LANL has no tank tightness or repair data on this UST. If you should require
any additional information, please contact me at 665-2505.

Enclosures:

Maps of LANL's Property Boundary, Technical Areas, and of the UST Site
Disposal Manifests

Chain of Custody and Corehole Sample Analytical Data Sheets
Corehole Locations

Corehole Sample Logs

LANL General Geology and Hydrology Information
Groundwater Wells and Other Penetrations and Drawings

Nk WwbE




ENCLOSURE ONE

MAPS OF LANL'S PROPERTY BOUNDARY,
TECHNICAL AREAS, AND UST SITE

Note: No surface impoundments or pit areas reside in the vicinity of this
former UST. '
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ENVIRONMENTAL NMED GrounD WATER DISCHARGE PERMIT

5004 FLORENCE AVE. NE KEeErRs HyprocarBoON SoiL LanDp FARM GROUND W ATER DISCHARGE PERMIT
*’QUERQUE, NM 87113 14 MiLEs souTi ox HWY 55 FrRoM M f 19
MANIFEST 8
) 823-9006 MOUNTAINAIR, NEW MEXICO 0021

1-800-327-2766
Fax (505) 823-2766

HYDROCARBON CONTAMINATED SOIL MANIFEST
PART L
GENERATOR NAME Los Alanss Alatona ! Lﬂéﬂ"'ﬁhft.',

GENERATOR ADDRESS __ 10, 8oy 103  AsT5T3
CITY/STATE/ZIP Los Alennos M/ §2CHS
TELEPHONE SoS5- L 7-725719 Fax
TecuNicaL Firm __Keerf

TECHNICAL CONTACT __Dans (ot

TELEPHONE §13-900% Tax Y23~ Q70 (»
KEeers HYDrROCARBON CONTAMINATED SoIL PROFILE SHEET NUMBER oplLé
QuanTiTY__2©  Cusic YaRDs_X DRUMS OTHer_fB4! 1<
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...£ MATERIAL BEING REPRESENTED IN THIS MANIFEST CORRESPONDS WITH AND IS THE SAME AS THE MATERIAL REFERENCED IN THE
HYDROCARBON CONTAMINATED SOIL PROFILE SHEET SHOWN ABOVE.

NAME OF GENERATOR OR AUTHORIZED AGENT (PRINT) __ | YR ) \ \\l Wes

SIGNATURE OF GENERATOR OR AUTHORIZED AGENT uii \auc mv@
RECEIPT DATE 1-272-09

Part II

TRANSPORTER CERTIFICATION: [ HEREBY CERTIFY THAT NO OTHER MATERIAL HAS BEEN PLACED IN THIS TRUCK SINCE ACCEPTANCE OF
THE MATERIAL AS DESCRIBED IN PART [ OF THIS DOCUMENT.

NAME OF TRANSPORTER (PRINT)

SIGNATURE OF TRANSPORTER

RECEIPT DATE

Part I11

Tuis iS TO CERTIFY THAT KEERS HYDROCARBON CONTAMINATED SOIL LAND FARM, OPERATING UNDER N.M.E.D GROUND WATER
DISCHARGE PERMIT #DP-1012 HAS ACCEPTED THE ABOVE MATERIAL.

"7 ME OF AUTHORIZED AGENT (PRINT)

NATURE OF AUTHORIZED AGENT

RECEIPT DATE

NM{ATERIAL DEPOSITED IN CELL # ) LocaTion
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ENCLOSURE THREE

CHAIN OF CUSTODY AND COREHOLE
SAMPLE ANALYTICAL DATA SHEETS




COC 1071-95-097C

Page 1 of 1 .
Los Alamos National Laboratory Environmental Restoration (Los Alamos, NM 87545)
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
Technical Area 00 Send Lab Report to Janel Brewer Fleld Unit Leader Garry Allen
Operable Unit 1071 E525 {505)667-3394
Date 12/05/95 LANL Destination Chem Van | TJurnaround 45 days
OU Contact Rebecca C. Eaton LANL Contact John Miglio Lab Report Required 01/19/96
Contact Phone No (505) 662-1358 . LANL Mail Stop Charge Code MA1CB0400000
Relinquished by: MExmch | pate: Relinquished by: ('Si'—"/.,?_ /( Date: Relinquished by: Date:
{Signature): ~ (2 04 45 | (Signature): Leitrii K~ 12 -} (Signature);
Aftiliation: EHM:older 145 Alfiliation: '%"/Z.t‘c. \/é/ N /‘{A Attiliation:
Received by:(;;S l""-) /( /( Time: Recelved by; [ < ety Time: Received bv: Time:
(Signature): &Sewa A7y s 1o | (Signature): pr— 1532 (Signature):
Affitiation: s %///;4{ (S5 | Affiliation: “egia 3¢ | armination:
POSSIBLE HAZARD IDENTIFICATION: (please indicate if sample(s) are .
hazardous materials and/or suspected to contain high levels of SCREENING METHOD: Rad Van/Chem Van
hazardous subslances): Radiological____ Highly Toxic___ SAMPLE DISPOSAL: Relurn to Client
Flammable___ Skin Irritant__  Non-Hazard X Other___
Comments: Dl O

Sample ' REMARKS
Field Unique Cont Date & Time Container ANALYSIS REQUESTED: {Conditions of
Sample #1D 1D Collected Volume/Material Matrix Preserv (SMO Order Codes) receipt, etc.)
0100-95-0916 01 12/04/95 1145 125 ml Sepium Ambes G Soil Ice CVIPH '
0100-95-0917 01 12/04/95 1320 125 mi Seplum Amber G Soil Ica CVIPH
0100-95-0918 01 12/04/95 1520 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0919 O 12/05/95 1040 125 ml Septum Amber G Soil lce CVIPH
0100-95-0920 O 12/05/95 1150 125 ml Septum Amber G Soil Ice CVIPH
0100-95-0921 o 12/05/95 1420 125 mi Septum Amber G Soil ice CVTPH
0100-95-0922 01 _ 12/05/95 1515 125 mi Septum Amber G _Soil lce _ CVIFH

Osiginal - LANL Deslination Yellow - RPF Pink - FTL Copy




tal Petroleum Hydrocarbons in Soil.
CST-12 Mobile Analytical Labkoratory
Analytical Results

Analyst: LAK
Date: 12/4/95

Soil

Sample # Weight (g) Dilution ABS oncentration (mg/kgl

Daily std. 10 1 0.268 58
0100-95-0916 10.2 100 0.201 4237
0100-95-0917 10.7 100 0.226 4541
0100-95-0918 2.8 100 0.051 1118

ily Std. Recovery: 105%




Total Petroleum Hydrocarbons in Soil.
CST-12 Mobile Analytical Laboratory
Analytical Results

Analyst: LAK
Date: 12/5/95%
Soil
Sample # Weight (g) Dilution ABS Concentration (mg/kg)
Daily sStd. 10 1 0.045 10
0100-95~-09195 10.2 100 0.276 5818
0l1l00-985-0920 10.4 1 0.714 148
0100-95-0%921 10.8 1 ~-0.008 <l
0100-55-0922 10.6 1 -0.001 <1

Daily Std. Recovery: 88%




COC 1071-95-09;
Page 1 of 1

Los Alamos National Laboratory Environmental Restoration {Los Alamos, NM 87545)
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

Technical Area 00 Send Lab Report to Janet Brewer Field Unit Leader Garry Allen

Operable Unit 1071 E525 (505)667-3394

Dale 12/11/95 LANL Destination Chem Van Turnaround 45 days

OU Contact Rebecca C. Eaton LANL Contacl John Miglio Lab Report Required 01/25/96

Contact Phone No (505) 662-1358 LANL Mail Stop Charge Code MA1CB0400000

Relinquished by: ALEX el nate: | Relinquished by: ST -/.2 VY Date: Relinquished by: Date:

(Signature): o 2 11-a (Signature): £assra Ky b4 2/ 4o {Signature):

Atfiliation: ERM/Golder -5 | attiriation: = re ;(:,/4 51 Attillation:

Received by: (17~ /2 Time: | Received by: 7. _ Time: |Received by: Time:
. : ' BME R AMpph me: y: .

(Signature): /[ s % //7 1630 1c | (Signature): /e"”' N / (Signature):

Attibiation: 2, 70/ w iwys - | Atfiliation: Clan /580 | astiniation:

POSSIBLE HAZARD IDENTIFIGATION: (please Indicate If sample(s) are .

hazardous materials and/or suspected to conlain high levels of SCREENING METHOD: Rad Van/Chem Van

hazardous substances). Radiological___ Highly Toxic___ SAMPLE DISPOSAL: Aeturn to Client

Flammable___  Skin frritant___  Non-Hazard_X  Other___

Comments: i1 DD

Sample ' REMARKS
Field Unique Cont Dale & Time Contalner ANALYSIS REQUESTED: (Conditions of
Sample #1D 1D Collected Volume/Material Matrix Preserv (SMO Order Codes) receipt, etc.)
0100-95-0923 01 12/11/95 1030 125 ml Septum Amber G Sail Ice CVTPH ’
0100-95-0924 01 12/11/95 1100 125 ml Septum Amber G Sail Ice CVTPH
0100-95-0925 01 12/11/95 1120 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0926 01 12/11/95 1305 125 ml Septum Amber G. Soil Ice CVTPH
0100-95-0927 01 12/11/95 1315 125 ml Septum Amber G  Soil Ice CVTPH
0100-95-0928 01 12/11/95 1340 125 mi Septum Amber G Soil lce CVTPH
0100-95-0929 01 12/11/95 1350 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0930 01 12/11/95 1415 125 m! Seplum Amber G Soil Ice CVTPH |
0100-95-0931 O 12/11/95 1430 125 m! Septum Amber G Soil lce CVIPH |
0100-95-0932 01 12/11/95 1440 125 mi Seplum Amber G Soil Ice CVTPH
0100-95-0933 01 12/11/95 1445 125 ml Seplum_Amberq__g:g}! Ice CVTPH

Original - LANL Destinalion Yellow - RPF - Pink - FTL Copy




Total Petroleum Hydrocarbons in Secil.
CST-12 Mobile Analytical Laboratory
Analytical Results

Analyst: LAX
Date: 12/11/95
Soil
Sample # Weight{(g) Dilutiocn ABS Concentration (mg/kg)
Daily Std. 10 1 0.053 11
0100-95-0923 10.4 1 -0.01 <l
0100-95-0924 5.7 i -0.004 <1
0100-95-0925 10 1 -0.007 <1l
0100-95-0926 5.9 1 -0.006 <l
0100-95-0927 10.4 1 0.001 <1
0100-95-0928 10.3 1 -0.002 <l
0100-95-0929 10.3 1 -0.03 <1
0100-95-0930 10 1 -0.008 <1l
0100-95-0931 10.6 1 -0.009 <1
0100-95-0832 10.7 1 -0.007 <l
0100-95-0833 10.5 1 -0.011 <l

Daily Std. Recovery: 104%




COC 1071-95-097.
Page 1 of 1

Los Alamos National Laboratory Environmental Restoration {Los Alamos, NM 87545)
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

Technical Area 00 Send Lab Report to Janet Brewer . Field Unit Leader Garry Allen
Operable Unit 1071 E525 (505)667-3394
Date 12/12/95 LANL Deslination Chem Van Turnaround 45 days
OU Contact Rebecca C. Eaton LANL Contact John Miglio Lab Report Required 01/26/96
Contact Phone No (505) 662-1368 . LANL Mail Stop Charge Code MA1CB0400000
Relinquished by; MEX wsihpate: | Relinquished by: ('ST- Io)/( Date: |Relinquished by: Date:
(Signature): Porm—— 12 - ] (Signature): Lovsgra K+ ‘/ (Signature):
4 : L 2y
Aftitiation: EHM!C_iflder . 145 Atilliation: Ujm@ y AT 12/ )f Affiliation:
Received by: (ST-19 Time: | Received by:; Aty wpp { Time: |Received by: Time:
(Signature): ) paara P‘f“\j o4co 10| (Signature): e ] A (Signature):
Aftitiation: o ol fuso. |asinavon: g 130 | asiination:
POSSIBLE HAZARD IDENTIFIC}TION: (please indicate it sample(s) are ]
hazardous materials and/or suspected to contain high levels of - | SCREENING METHOOD: Rad Van/Chem Van
hazardous substances): Radiological___  Highly Toxic___ SAMPLE DISPOSAL: Return to Client
Flammable__  Skin Irritant_  Non-Hazard X _ Other____

Comments: o 03

Sample ' REMARKS
Fiald Unique Cont Date & Time Container ANALYSIS REQUESTED: (Conditions of
Sample #/tD 1D Collected Volume/Material Matrix Preserv (SMO Order Codes) receipt, etc.)
0100-95-0934 01 12/12/95 0900 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0935 O 12/12/95 0915 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0936 01 12/12/95 0930 125 ml Septim Amber G Soil Ice CVTPH
0100-95-0937 01 12/12/95 1007 125 ml Septum Amber G Sl Ice CVTPH
0100-95-0938 01 12/12/95 1018 125 ml Septum Amber G Soil ice CVTPH
0100-35-0933 01 12/12/95 1100 125 ml Septum Amber G Soil lce CVIPH
0100-95-0940¢ 01 12/12/95 1116 125 ml Septum Amber G Soil lce CVTPH
0100-95-0941 01 12/12/95 1130 125 ml Septum Amber G Soil Ice CVTPH

Original - LANL Destination Yellow - RPF Pink - FTL Copy




COC 1071-95-097+

Page 1 of 1 L.
lLos Alamos Natlonal Laboratory Environmental Resloratlon {(Los Alamos, NM 87545)
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
Technlcal Area 00 Send Lab Report to Janet Brewer . Fleld Unit Leader Garry Allen
Operable Unit 1071 ES525 (505)667-3394
Date 12/12/95 LANL Destination Chem Van Turnaround 45 days
OU Contact Rebecca C. Eaton LANL Contact John Miglio Lab Report Required 01/26/96
Contact Phone No (505)662-1366 . LANL Mail Stop Charge Code MA1CB0400000
Relinquished by: Pave-Frank ALEX NokA Date: Relinquished hy C")) " ; Date: Relinquished by: Date:
(Signature): F——""""115..1.4. | (Signature): 7&/ (Signature):
Aftiliation: ERM/Golde S P | Siation: « /¢, | 1268 | arination:
Received by:C)T-/J Time: | Recelved by: ALgy MO ) Time: |} Received by: Time:
(Slgnature): [z~ iycv 7e | (Signature): N 1500 {Signature):
Affiliation: %:: Cire /4 Affiliation: ERM Affillation:
POSSIBLE HAZARD IDENTIFICA)ION {please Indicate If sample(s) are SCREENING METHOD: Rad VaryChem Van
hazardous materials and/or suspecled to contain high levels of :
hazardous substances): Radiologlcal____ Highly Toxic___ SAMPLE DISPOSAL: Retumn to Client
Flammable___  Skin frritant___  Non-Hazard _)_( Other____
Comments: i1 04

Sample ' REMARKS
Field Unique Cont Date & Time Conlainer ANALYSIS REQUESTED: {Conditions of
Sample #/iD (D Coliected Volume/Material Matrix Preserv (SMO Order Codes) receipt, etc.)
0100-95-0942 01 12/12/95 1400 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0943 01 12/12/95 1420 125 mi Septum Amber G Soil ice CVIPH
0100-95-0944 01 12/12/95 1420 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0945 01 1212/95 0000 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0946 01 1212/95 1500 125 ml Seplum Amber G Soii Ice CVTPH
0100-95-0947 01 12/12/95 1520 125 ml Seplum Amber G Soil Ice CVTPH
0100-95-0948 01 12/12/85 1520 125 ml Seplum Amber G Soi! lce CVTPH
0100-95:0949 01  12/12/95 4008 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0950 01 12/12/95 0685 125 mi Septum Amber G Soil Ice CVTPH

Original - LANL Deslination Yellow - RPF _ Pink - FTL Copy




COC 1071-95-0975
Page 1 of 1

Los Alamos National Laboratory Environmental Restoration (Los Alamr .., NM 87545)

_CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

Technical Area 00

Send Lab Report to Janel Brewer Field Unit Leader Garry Allen

Operable Unit 1071 ES25 (505)667-3394
Date 1213/95 LANL Destination Chem Van Turnaround 45 days
OU Contact Rebecca C. Eaton LANL Contact John Miglio

Lab Report Required 01/27/96

Contact Phone No (505) 662-1358

LANL Mail Stop

Charge Code MA1CB0400000

Relinquished by; PaveFrank ALEX M2 pate: | Relinquished by: €5 7-/1 Date: |Relinquished by: Date:
(Signature): ()J\J-l\"- \z-lb-qﬂ (Signature): Lpis ren kel { 3-13 45} (Signature):

Affillation: ERM/Golder Affiliation: oy 21/ Affiliation:

R:_celved by: CL\.ST"'-Q " I Time: Received by: ":\LEK MoRh / Time: Received by: Time:
(Signature): Leyguvisy b 1ot0 o | (Signature): [ }r——g feome Has (Signature):

Affiliation: WL Lt ZL( /AL TR Aftiliation: CRM Aftfillation:

hazardous subslances):
Flammable___  Skin Irritant__ _

POSSIBLE HAZARD IDENTIFICATION: {please Indicate if sample(s) are
hazardous materials and/or suspected to contain high levels ol
Radiological___

Highly Toxic___
Non-Hazardng Other____

SCREENING METHOD:
SAMPLE DISPOSAL:

Rad VarvChem Van
Retun to Client

Comments: Bi{ 05

Sample REMARKS
Field Unique Cont Date & Time Container ANALYSIS REQUESTED: (Conditions of
Sample #/D 1D Collected Volume/Material Matsix Preserv {SMO Order Codes) receipt,. elc.)
0100-95-0951 01 12/13/95 1000 125 mi Septum Amber G Soil ice CVTPH
0100-95-0952 01 12/13/95 1015 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0953 01 12/13/95 1033 125 ml Septum Ambes S Soil lce CVTPH
0100-95-0954 01 12/13/35 1100 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0955 01 12/13/95 1100 125 ml Septum Amber G Soil Ice CVTPH
0100-95-0956 01 12/13/95 1120 125 ml Septum Amber G Soil ice CVTPH
0100-95-0959 01 12/13/95 1140 125 m) Septum Amber G Soil lce CVTPH
0100-95-0960 01 12/13/95 1145 125 ml Septum Amber G Soil Ice CVTPH o
Originat - LANL Deslinaltion Yellow - RPF Pink - FTL Copy

—




Total Petroleum Hydrocarbons in Soil.
CST-12 Mobile Analytical Laboratory
Analytical Results

Analyst: LAK
Date: 12/12/95
Soil
Samgle # Weight (g) Dilution ABS Concentration (mg/kg)

Daily Std. 10 1 0.052 11
0100-95-0934 10.2 1 -0.002 <1l
0100-95-0935 10 1 -0.008 | <1
0100-95-0936 9.7 1 -0.005 <l
0100-95-03937 10.2 1 -0.007 <1
0100-95-0938 9.8 1 -0.005 <1l
0100-95-0939 10.4 1 0 <1
0100-955-0940 10.3 1 -0.003 <1l
0100-95-0941 10.2 1 -0.002 <1
0100-55-0942 10.4 1 0.002 <l
0100-55-03943 10.2 1 -0.002 <1l
0100-95-0944 10.5 1 0.003 - <1
0100-95-0945 10.2 1 o] <1
0100-95-0246 8.5 1 0.003 <l
0100-95-0947 10.6 1 -0.001 <1
0100-95-0948 10.6 1 -0.002 <l
0100-95-0949 8.6 1 -0.003 <1
0100-95-0950 10.2 1 0 <1l

Daily Std. Recovery: 102%




Total Petroleum Hydrocarbons in Soil.
CST-12 Mobile Analytical Laboratory
Analytical Results

Analyst: jbr
Date: 12/13/95

Soil

Sample # Weight (g) Dilution ABS Concentration (mg/kg)

Daily std. - 10 1 0.052 11
0100-95~-0951 10.3 1 0.013 3
0100-95-0952 10.6 1 -0.001 <1l
0100-95-0953 10.2 1 -0.002 <l
0100-95-0854 10.1 1 -0.003 <1
0100-95-0955 10.2 1 -0.001 <1
0100-95-089586 10.4 1 -0.002 <1
0100-95-0559 10 1 -0.001 <l
0100-95-0860 10.1 1 -0.001 <1

Daily Std. Recovery: 102%




ENCLOSURE FOUR

COREHOLE LOCATIONS




::l qore
BHO3 ! @ BHo2
G-, BHOY £ o Edgo of excavation L

cARTography by A. Kron 1272005

Locations of boreholes at the underground storage tank, 6th Street warehouse.




ENCLOSURE FIVE

COREHOLE SAMPLE LOGS




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole iD__ - TAOU . Dril Depth From_____ To_ .  Page_  of
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID___" | TAOU DrilDepth From_" < To_ ~’/ pPage < of =
Driter M1 HranE Box#(s) /./| _ StanDateTime < . - ' EndDate/Time =~ - 4-I<
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID___ O3 TAQU © FU-Z  Drill Depth Frem_0 To_lO Pago _ | o 4
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID___ O3 TAOU © . fO-1. DiiDepthFrom_[O To J- Page < of “
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Drilling Equip./Method_ G~ Waw ~FTw rosul  Sampling Equip./Methed_comnmous e, tprriL
1
. -] E
o - 3 g
z % %z g £ g 9
= @ £ g g
g 4 i | 3‘96 Linwology-Petrology - Sofl 315 Notes
[a Yoo e P60 NN fio=®  WAEIAL LY wWinf€) wanmnlil ¢ 2070 e v
<. ﬂ“T;i-s2l fPran neu LiETGG fuweE, Pl DG N )
a2 Pro~ream g af, aricl \=d SRATRD . -
i 3 ;;?"“’ ~ S peeri LTl AT Poak SO TED
_ ,}; it Qint DY TINY) ENEING Flom oo o -
:1 T P Y ST ST
73 o S ey, CatmenE DIy THA Dot
. Clepe, Y i mm asp L ARSNE. v vzT | @
= Cli & g™ W FTIEE D Jufoadia <% QUA
- 0 = UTHCT T oG -
J e B0 _eengy, B ey T
- MECLPRITLY CoMTHVE.
%] -
- -
5 1 _
X - ’:J\'-;:;—-J; ] B D] Nf\ € 70 St f ottt L o SR ey e o I%C
4 ;ﬁrr Pbsc i 2l Mn0rf P T P it ATt |
& - o & Tty WA
-4 DA o A A I I LI 0 B LY SETRC IV [P
18 ) ’ ret e
j < CRLE wm A QLAUTHIC 2o (1 WL,
17 v & [ MEHOCENSE GO (Be ) (T
— e PR TRV A LR TSV LA TN IV I -
- DY MJCRoR AT Y 52 | srMer.
- O toC e ()
-
(L_ - LTHIET PO SRS DRAT
- — VRN b, £EV (Z.“::.‘_‘:n"'s).ﬁ’,rt
a : MOPZEPSFLY cnper-3i0 -
i -
b —
] \_______“
—
Prepared by AiEX Mo2A Date {21935 Checked By 4%/),/ Date 12—/2,1 /45
T i
/




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
BoreholeID___ O  JAOU O Firl  DrlDepthFromdl _To*Y  Page *  of Y
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SAMPLE MANAGEMENT FACILITY

LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

CORE SAMPLE LOG
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LOS ALAMOS NATIONAL LABORATORY _ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
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Pajarito Plateau

Figure II-3. Topography of the Los Alamos ares.

The report provided environmental input for decisions regarding continuing activities at the Laboratory. Italso
provided more detailed information on the environment in and around Los Alamos. DOE is planning to prepare a
new site-wide EIS for the Laboratory within the next several years.

C. Geology and Hydrology

Most of the finger-like mesas in the Los Alamos area are Bandelier Tuff, ash fall, ash fall pumice, and rhyolite
wff (Figure 11-6). The tuff, ranging from nonwelded to welded, is over 300 m (1,000 ft) thick in the western part of
the platcau and thins to about 30 m (260 ft) eastward above the Rio Grande. It was deposited as a result of a major
cruption of a volcano in the Jemez Mountains about 1.1 to 1.4 million years ago. i

The tuff overlaps onto the Tschicoma Formation, which consists of older velcanics that form the Jemez Moun-
ains. The tuff is underlain by the conglomerate of the Puye Formation (Figure [1-6) in the central and eastern edge
along the Rio Grande. Chino Mesa basalts interfinger with the conglomerate along the river. These formations
overlay the sediments of the Santa Fe Group, which extends across the Rio Grande Valley and is more than 1,000 m
(3,300 f1) thick, The Laboratory is bordered on the east by the Rio Grande, within the Rio Grande Rift. Because the
rift is slowly widening, the area experiences frequent but minor seismic disturbances.

Surface water in the Los Alamos area occurs primarily as ephemeral or intermittent reaches of streams.
Perennial springs on the flanks of the Jemez Mountains supply base flow into upper reaches of some canyons, but
the volume is insufficient to maintain surface flows across the Laboratory site before they are depieted by evapon-
tion, transpiration, and infiltration, Run-off from beavy thunderstorms or keavy snowmelt reaches the Rio Grande
sevena] times a year in some drainages. Effluents from sanitary sewage, industrial waste treatment plants, and
cooling-tower blowdown enter some canyons at rates sufficient to maintain surface flows for varying distances.

Groundwater in the Los Alamos area occurs in three modes: (1) water in shallow alluvium in canyons, (2)
percbed water (a body of groundwater above an impermeable layer that separates it from tbe underlying main body
of groundwater}, and (3) the main aquifer of the Los Alamos area.
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Ephemeral Stream
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Figure II-6. Conceptual illustration of geologic and hydrologic relationship in Los Alamos area.

Ephemeral and interrupted streams have deposited alluvium that ranges from less than 1 m (3 f) to as much as
30 m (100 f1) in thickness. Run-off in canyons infiltrates the alluvium until its downward movement is impeded by
layers of weathered tuff and volcanic sediment that are less permeable than the alluvium. This creates shallow
bodies of perched groundwater that move down gradient within the ailuvium. As water in the alluvium moves down
gradient, it is depleted by evapotranspiration and movement into underlying volcanics (Purtymun 1977). The
perched alluvial groundwaters show the effects of discharges from the Laboratory.

Perched groundwater occurs at intermediate depths in conglomerates and basalis beneath the alluvium in por-
tions of Pueblo, Los Alamos, and Sandia canyons. It has been found at depths of about 37 m (120 ft) in the
midreach of Pucblo Canyon, about 45 to 60 m (150 to 200 ft) beneath the surface in lower Pueblo and Los Alamos
canyons near their confluence in basalts in Los Alamos Canyon at 61 10 76 m (200 to 250 ft) (Figure 11-6), and in
Sandia Canyon near the eastern Laboratory boundary at a depth of about 137 m (450 ft). This intermediate depth
perched water has one known discharge point at Basalt Spring in Los Alamos Canyon, The intermediate depth
groundwaters communicate with the overlying perched alluvial groundwaters and show the effects of radioactive
and inorganic contamination from Laboratory operations.

The main aquifer of the Los Alamos area is the only aquifer in the area capable of serving as a municipal water
supply. The surface of the aquifer rises westward from the Rio Grande within the Tesuque Formation into the lower
part of the Puye Formation beneath the central and western part of tbe platcau. Depth to the main aquifer is about
300 m (1,000 ft) beneath the mesa tops in the central pant of the plateau. The main aquifer is separated from ailuvial
and perched waters by about 110 to 190 m (350 o 620 ft) of wff and volcanic sediments with low (<10%) moisture
conient. _

Water in the main aquifer is under artesian conditions in the eastern part and along the Rio Grande (Punymun
1974b). Continuously recorded data on water levels collected in test wells since fall 1992 indicate that the main
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aquifer exhibits confined aquifer response to barometric and earth tide effects throughout the Plateau. Major
recharge to the main aquifer is probably from the west because the piezometric surface slopes downward to the east,
The main aquifer discharges into the Rio Grande through springs in White Rock Canyon. The 18.5 km (11.5 mi)
reach of the river in White Rock Canyon between Otowi Bridge and the mouth of Rito de Frijoles receives an esti-
mated 5.3 10 6.8 x 105 m? (4,300 to 5,500 ac-£t) annually from the aquifer.

D. Climatology

Climatological averages for atmospheric state variables (lemperature, pressure, and moisture) and precipitstion
are based on observations made at the official Los Alsmos weather station from 1961 to 1991. Extremes are based
on tbe 1911 to 1991 period. Although the location of the officiai weather station has changed over the years, all
locations are within 30 th (100 f1) of cach other in elevation and 5 km (3 mi) in distance. The meteorological condi-
tions described here are representative of conditions on the Pajarito Platcau at an elevation of approximately
2,250 m (7,400 ft) above sea level.

Statistics on wind do not vary significantly from year to year; it may be helpful to refer 10 the wind roses for
1992 (Figures 1I-7 and [I-8) along with the following text. [n these diagrams, the length of each spoke is propor-
tional 10 the amount of time that the wind blew from the indicated direction; circles of a probability of 6% and 12%
are shown for reference. The spoke representing each wind direction sector is partitioned into segments, and the
length of each segment is proportional to percentage of time the wind speed fell within the indicated range. Uniess
otherwise noted, the following discussion is based on winds observed at 11 m (36 ft) above the ground, The average
time for wind gusts is approximately 1.

Los Alamos winds are generaily light, averaging 2.8 m/s (6.3 mi/h). Strong winds are most frequent during the
spring when sustained winds exceeding 11 m/s (25 mi/b) with peak gusts exceeding 22 m/s (S0 mi/h) are common.
The highest wind gust in the record is 34.4 m/s (77 mi/h).

Winds over the plateau show considersbie spatial structure and iemporal variability. The semiarid climale pro-
motes strong surface heating by day and strong radiative cooling by night. Because the termain is very complex,
beating and cooling rates are uneven over the Los Alamos area, and this resuits in diurnal thermally generated local
flows. However, it is often difficuit to explain observed winds completely in terms of the simple conceptual models
of slope and valley flows.

During sunny, light-wind days, an upsiope flow ofien develops over the plateau in the moming hours. This flow
is more pronounced along the western edge of 1he plateau, where it is 200 10 500 m (650 to 1650 ft) deep. By noon,
southerly flow usually prevails over the entire plateau.

Al measurement sites closet to the eastemn edge of the platcau, wind roses show a weak secondary peak in the
daytime wind direction in the northeast sector. These northeasterlies also show up in the wind roses for observa-
tions made at 92 m (300 ft) and 510 m (1,670 ft) above the ground, They are thought to result from cold air
drainage down the Rio Grande Valley that persists into the early morning hours.

The prevailing nighttime flow along the western edge of the plateau is west-soutbwesterly to northwesterly.
These nighttime westerlies result from cold air drainage off the Jemez Mountains and the Pajarito Plateau; the
drainage layer is typically S0 m (165 ft) deep in the vicinity of TA-3. At sites farther from the mountains, the
nighttime direction is more variable but usually has a relatively strong westerly component. Just above the drainage
layer, the prevailing nighttime flow is southwesterly, with minor peaks in the distribution around northwest and
northeast. At 510 m (1,673 ft) above the ground, the wind direction distribution exhibits a broad, flat peak covering
the whole western half of the compass.

Atmospheric flow in the canyons is quite different than over the piateau. Data collected from Los Alamos
Canyon suggest that at night a cold air drainage fills the lower portion of the canyon. The flow is steady and con-
tinues for about an bout after sunrise when it ceases abruptly and is followed by an unsteady up-canyon flow fora
couple of hours, This up-canyon flow often gives way to the development of a rotor that fills the canyon when the
wind over the plateau has a strong cross-canyon component. When the rotor occurs, southwesterly {or soutbeast-
erly) flow over the plateau results in northwesterly (or northeasterly) flow at the canyon bottom, Down-canyon tlow
begins again around sunset, but the onset time appears to be more variable than cessation time in the morniny.




ENCLOSURE SEVEN

GROUNDWATER WELLS AND OTHER
PENETRATIONS AND DRAWINGS

Note: The nearest public supply well is PM-5 which is approximately 8,800
feet southeast of former UST TA-0, 6th Street.
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