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Albuquerque, NM 87185
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RECEIVED

Mr. Dave Cobrain
Manager

Permits Management Program

Hazardous Waste Bureau v NOV 13 2m3
New Mexico Environment Department

2905 Rodeo Park Drive East, Bldg. 1 NMED

Santa Fe, NM 87505 Hazardous Waste Bureau

Subject:  Submittal of Investigation Report for Voluntary Corrective Action at Solid Waste
Management Unit 502 Building 9938 Surface Discharge Site for Sandia National
Laboratories/New Mexico, EPA ID NM5890110518

Dear Mr. Cobrain:

The Department of Energy (DOE) is submitting the enclosed Investigation Report for Voluntary
Corrective Action (VCA) at Solid Waste Management Unit (SWMU) 502 Building 9938 Surface
Discharge Site. The DOE and Sandia Corporation (Sandia) notified the New Mexico Environment
Department (NMED) of the newly-identified or suspected Solid Waste Management Unit (SWMU) in a
letter dated December 19, 2012. On February 12, 2013, the DOE and Sandia transmitted a SWMU
Assessment Report (SAR) to the NMED by certified mail. Additional supplemental information
summarizing analytical data from surface soil samples collected on January 16, 2013, was submitted to
NMED on April 2, 2013. On April 3, 2013, the DOE and Sandia received approval from NMED
regarding the SWMU SAR. On June 7, 2013, a VCA Plan was submitted to NMED.

The DOE and Sandia elected to conduct a VCA at SWMU 502 in accordance with Section VLH of the
Compliance Order on Consent (Order) between the DOE, Sandia, and the NMED. This Investigation
Report was prepared in accordance with Section VI.H.3 and VI.H.4 of the Order and presents the results as
required. Based upon field investigation results, soil sample analytical data, and the human health and
ecological risk assessment analyses, a determination of corrective action complete without controls is
recommended for SWMU 502.

If you have questions, please contact David Rast of my staff at (505) 845-5349.

Sincerely,

James W. Todd
Assistant Manager for Engineering

Enclosures
cc: See Page 2
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EXECUTIVE SUMMARY

The Department of Energy/National Nuclear Security Administration (DOE/NNSA) and Sandia
Corporation (Sandia) conducted a voluntary corrective action (VCA) at the Solid Waste
Management Unit (SWMU) 502, Building 9938 Discharge Site at Sandia National Laboratories,
New Mexico (SNL/NM). The VCA was planned and conducted in accordance with Sections VI.H.3
and VI.H.4 of the Compliance Order on Consent (Order) between the DOE, Sandia, and the New
Mexico Environment Department (NMED) (NMED, 2004).

The VCA at SWMU 502 addresses the remediation initiative, including surface soil sampling,
subsurface soil sampling, complete site assessment, and determination of the final remediation
alternative. Soil samples were analyzed for high explosive compounds, perchlorate, Target
Analyte List metals, volatile organic compounds, semivolatile organic compounds, perchlorate,

and nitrate plus nitrite. The soils sample results were compared to approved background
concentrations for SNL/NM (Dinwiddie September 1997), soil screening levels presented in New
Mexico Environment Department Risk Assessment Guidance for Site Investigation and
Remediation, (NMED June 2012), the Environmental Protection Agency (EPA) Regional
Screening Levels, Region 6 (EPA May 2013), and the EPA’s Ecological Risk Assessment
Guidance for Superfund (EPA June 1997).

Based upon field investigation results, a determination of corrective action complete without
controls is recommended for SWMU 502 with the following explanations:

« Constituents of concern (COCs) are not present in the soil at levels considered
hazardous to human health for either an industrial or residential land-use scenario.

« COCs warrant no ecological concern because ecological risks were acceptable
per NMED guidance.
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1.0 INTRODUCTION

This investigation report describes the Voluntary Corrective Action (VCA) completed at the Solid
Waste Management Unit (SWMU) 502, Building 9938 Discharge Site (referenced in this report
as SWMU 502 and the Site) located at Sandia National Laboratories/New Mexico (SNL/NM)
Coyote Test Field. The goal of the VCA was to reduce any potential impacts to human health
and the environment through investigation and remediation of the Site. This investigation report
addresses the remediation initiative, including collection of surface and subsurface soil samples,
validation of analytical results, and risk assessment.

The VCA was prepared in accordance with Section VI.H.3 and VI.H.4 of the Compliance Order
on Consent (Order) between the U.S. Department of Energy (DOE), Sandia Corporation
(Sandia), and the New Mexico Environment Department (NMED) (NMED April 2004). This
Investigation Report presents the results of the VCA as required by the Order.

2.0 SWMU 502, BUILDING 9938 DISCHARGE SITE

21 Location

SWMU 502 encompasses approximately 250 square feet of federally owned land controlled by
Kirtland Air Force Base and permitted to the DOE. Building 9938 is located west of Lovelace
Road, approximately 0.3 miles south of Coyote Springs Road, and one mile north of the Solar
Test Facility (Figure 2-1). The Site consists of exposed soil in a shallow engineered depression
located approximately 65 feet south of Building 9938, adjacent to a small earthen berm capped
with vegetation. The area is generally flat with a gentle slope to the west. Vegetation primarily
consists of desert grasses, cacti, and tumbleweeds. Some debris, including metal, asphalt, and
concrete, is present near the Site.

Precipitation is low in the region (approximately eight inches per year) and surface runoff is
minimal. The soil infiltration rate is estimated to be on the order of 0.1 centimeter per year
(cmfyr), which yields seepage velocities ranging from 0.03 to 11.8 cm/yr (SNL/NM March 1995).
The depth to groundwater is approximately 350 feet, based upon data from a former
groundwater monitoring which was located approximately 1100 feet northwest of SWMU 502.
This is the closest point where the actual depth to groundwater has been measured.

SWMU 502 is located within the boundary of SWMU 103, Scrap Yard (Building 9939). In July
2000, the NMED approved SWMU 103 as Corrective Action Complete (CAC) (NMED

July 2012). SWMU 502 is also near but not within the boundary of SWMU 150, Buildings
9939/9939A Septic System and Drainfield (Coyote Test Field). The CAC status is pending for
SWMU 150.

AL/10-13/WP/SNL13:SWMU 502 Investigation Rpt_Oct 2013.docx 1 146239.02007000 10/22/13 9:25 AM






2.2 History of Discharge Site

Sandia National Laboratories (SNL) personnel periodically conducted research and
development activities involving the production, isolation, and purification of materials used in
the synthesis of explosives at Buildings 9938 and 9939. Activities related to this VCA were
conducted from July 2010 to September 2012.

The wastewater generated from each synthesis activity was containerized in polyethylene
plastic containers and discharged to the ground surface in an area south of Building 9938. The
volume of wastewater discharged from each synthesis activity was conservatively estimated at
ten gallons per event. A total of 25 synthesis activities were held from July 2010 through
September 2012, thus a total of approximately 250 gallons of wastewater was discharged to the
ground surface. Wastewater characteristics are summarized in Section 2.2.1 of this report.

The DOE and Sandia formally notified the NMED of this newly identified or suspected SWMU by
letter dated December 19, 2012 (DOE December 2012). In January 2013, an inspection of the
discharge area was performed, with assistance from personnel associated with the processes
that generated the wastewater. Several small zones of discolored soil within a total area
approximately 10 feet wide by 25 feet long were identified. No odors were present and there
was no evidence of staining on surfaces surrounding the discharge area.

The DOE and Sandia submitted a SWMU Assessment Report (SAR) to NMED on February 12,
2013 (DOE February 2013). On April 2, 2013 supplemental information was submitted to the
NMED including a summary of analytical results for surface soil samples collected in January
2013. The submittal inciuded a statement of intent to conduct a VCA (DOE April 2013). The
NMED approved the SWMU Assessment Report on April 3, 2013 (Kieling April 2013).

The DOE and Sandia submitted a VCA Plan to NMED on June 7, 2013 (DOE June 2013). On
July 23, 2013, SNL personnel completed all field activities outlined in the VCA Plan. Table 2-1
provides a historical timeline for SWMU 502.

Photos of SWMU 502 and the surrounding area are provided in Appendix A.

Table 2-1
Historical Timeline for SWMU 502
Month Year Event Reference
Multiple 2010- | 25 synthesis activities conducted from July 2010 through DOE February 2013

2012 | September 2012;, resulted in approximately 250 gallons of
discharged wastewater to the ground surface.
December 2012 | Notification of newly identified or suspected SWMU sent to NMED. | DOE December 2012

January 2013 | SAR prepared and submitted to NMED for approval. DOE February 2013

January 2013 | Surface soil sampled for high explosives, organic compounds, DOE April 2013
metals, nitrate plus nitrite, and perchlorate.

April 2013 | SAR supplement submitted to NMED. DOE April 2013

April 2013 | NMED approval of SAR. Kieling April 2013

June 2013 | VCA Plan submitted to NMED. DOE June 2013

Refer to footnotes at end of table.
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Table 2-1 (Concluded)
Historical Timeline for SWMU 502
Month Year Event Reference
July 2013 | Expanded area surface and subsurface soil sampling VCA Investigation Report
conducted for high explosives, metals, and perchlorate.

November 2013 | VCA Investigation Report submitted to NMED. VCA Investigation Report
DOE = U.S. Department of Energy
NMED = New Mexico Environment Department.
SAR = Solid Waste Management Unit Assessment Report.

SNL/NM = Sandia National Laboratories, New Mexico.
SWMU = Solid Waste Management Unit.
VCA = Voluntary Corrective Action.

2.21 Wastewater Characteristics

The chemical makeup of the wastewater discharged to the surface soil is based upon
information provided by personnel associated with its generation. The information indicated the
wastewater consisted of a dilute solution of sodium nitrate, sodium chloride salts, and soluble
sulfates. Minor amounts of grease and oil, and chemicals used during the nitrate-based
processes, may have also been present. Chemicals and compounds used during the various
synthesis activities include those listed in Table 2-2.

Table 2-2
Chemicals and Compounds Used in Building 9938/9939 Synthesis Activities
Hydrochloric Acid Water Sodium Carbonate Ammonium Sulfate
RDX Potassium Nitrate Acetone Calcium Nitrate
Isopropanol Sodium Bicarbonate Sulfuric Acid Calcium Sulfate
Nitric Acid Ammonium Nitrate Hexamine Pentaerythritol
Urea Sodium Nitrate Ethanol Calcium Phosphate
Pentaerythritol tetranitrate Erythritol Propylene Giycol Sodium Chloride
Nitrotoluenes Trinitrotoluene Dinitrotoluene Cyclotrimethylene
trinotrosamine

222 Current Land Use

The current land use at SWMU 502 and in the surrounding area is industrial. No activities other
than industrial activities are anticipated at this site and surrounding area in the future.

223 Proposed Land Use

The proposed land use at SWMU 502 and in the surrounding area is industrial. No activities
other than industrial activities are anticipated at this site and surrounding area in the future.

23 January 2013 Surface Soil Sampling Results

A total of nine environmental samples, plus one duplicate sample, were collected from nine
locations; four “biased samples” from discolored soil surfaces within the discharge area and five
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samples from locations in the vicinity of SWMU 502. Analytical results were reviewed and
compared to the approved background concentrations for SNL/NM (Dinwiddie September 1997)
and residential screening levels found in the New Mexico Environment Department Risk
Assessment Guidance for Site Investigation and Remediation, (NMED June 2012). All results
were below background concentration levels and residential soil screening levels, except barium
and pentaerythritol tetranitrate (PETN), respectively. Barium was reported above the SNL/NM
background concentration level of 130 parts per million (ppm) at concentrations ranging from
162 ppm to 268 ppm. PETN was detected above the regional residential soil screening level of
120 ppm in one sample at a concentration of 142 ppm. All other samples were below the
regional residential screening level at concentrations ranging from 1.76 ppm to 115 ppm. The
January 2013 results were incorporated into the data set used for risk analysis, as summarized
in Section 5.0 and discussed in greater detail in Appendix B of this report.

Based upon analytical results from the surface soil samples, a VCA Plan was prepared to
facilitate determining the nature and extent of HE compounds at SWMU 502 and, if necessary,
remove soil material that exceeded clean-up goals.

3.0 REGULATORY CRITERIA

The NMED Hazardous Waste Bureau has been delegated the authority to implement and
enforce federal regulations mandated by the Resource Conservation and Recovery Act (RCRA).
All SWMUs, with the exception of SWMU 502, are listed in Module |V of the SNL/NM RCRA
Permit, Special Conditions Pursuant to the 1984 Hazardous and Solid Waste Amendments
(HSWA) Portion for Solid Waste Management Units to the RCRA Part B Permit (Module 1V),
Sandia National Laboratories, NM5890110518 (NMED 1993).

All corrective action requirements pertaining to SWMU 502 are contained in the Order (NMED
April 2004). The investigations at SWMU 502 have been conducted voluntarily by SNL/NM in
accordance with Sections VI.H.3 and VI.H.4 of the Order (NMED, April 2004). This Investigation
Report is prepared in accordance with Sections VI.H and VII.D.5.(a) of the Order (NMED April
2004).

4.0 VCA AND INVESTIGATION ACTIVITIES

The VCA at SWMU 502 was performed in accordance with the LTS Voluntary Corrective Action
Plan for Building 9938 Surface Discharge Site (DOE June 2013), which was the Work Plan to
conduct the corrective action activities. The VCA was performed to reduce any potential impacts
to human health and the environment through remediation. Surface and subsurface soil
sampling was performed to determine the nature and extent of HE compounds, and sample
data were compared to clean-up goals. No soil material or debris was removed from the site
since soil sampling results did not exceed clean-up goals. The solid waste generated during the
sampling activities was managed and disposed in compliance with SNL Corporate Procedure
ESH100.2.ENV.26 Manage Non-Hazardous Solid Waste at SNL/NM.
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4.1 Soil Sampling

SNL/NM personnel conducted a VCA at SWMU 502, including surface soil sampling,
subsurface soil sampling, complete site assessment, and determination of the final
recommendation for site closure. Soil samples were analyzed for high explosive (HE)
compounds, perchlorate, Target Analyte List (TAL) metals, volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), perchlorate, and nitrate plus nitrite (NPN) as
summarized in Table 4-1. In January 2013, surface soils samples were analyzed using all
analytical methods listed in Table 4.1. Based upon January 2013 sampling results, soil samples
were collected in July 2013 for HE compounds from unconsolidated material at surface, 2 feet
(ft) befow ground surface (bgs), and 5 ft bgs. Additional samples for TAL metals and perchlorate
were also collected for analysis in July 2013. During January 2013 and July 2013, surface and
subsurface samples were collected from 22 locations, 9 sample locations in the discharge area
and the remaining 13 sample locations within an approximate radius of 150 feet of the discharge
area. January 2013 and July 2013 soil sample parameters are summarized in Table 4-2 and
locations are shown on Figure 4-1.

Table 4-1
Analytical Parameters for SWMU 502 VCA Soil Samples

Analyte

Analytical Method

Soil Container
Requirements

Reference

High Explosives (HE) SW846-8321 250mL, G EPA 1986 (and updates)
Perchlorate EPA 314.0 250mL, P EPA 1999 (and updates)
Target Analyte List (TAL) SW846-6010/6020/7470 250mL, P EPA 1986 (and updates)
Metals
Volatile Organic SW846-8260B 125mL, G EPA 1986 (and updates)
Compounds (VOCs)
Semivolatile Organic SW846-8270C 500mL, G EPA 1986 (and updates)
Compounds (SVOCs)
Nitrate plus EPA 353.2 500mL, G EPA 1999 (and updates)
Nitrite (NPN)

EPA = U.S. Environmental Protection Agency.

G = Glass.

mL = Milliliter(s).

P = Plastic.

SW = Solid Waste.
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Table 4-2
Summary of SWMU 502 VCA Soil Samples
Sample
Sample Interval Sample Location Sample
Location (ft bgs) Detail Sample Date ARCOC Number Sample Type
DS-1 0-0.5 9938-SS-DS1 093369 Environmental
DS-2 0-0.5 8938-8S8-DS2 083370 Environmental
0-0.5 9938-SS-DS2 093371 Duplicate
DS-3 0-0.5 9938-55-DS3 093372 Environmental
DS-4 0-0.5 0938-55-DS4 093373 Environmental
BK-1 0-0.5 9938-SS-BK1 16-Jan-2013 | 614575 093374 Environmental
BK-2 0-0.5 9938-SS-BK2 093375 Environmental
BK-3 005 9938-SS5-BK3 093376 Environmental
BK-4 0-0.5 9938-SS-BK4 093377 Environmental
BK-5 0-0.5 9938-SS-BK5 093378 Environmental
0-0.5 9938-VCA-51-SS 094435 Environmental
S-1 1.6-2.5 9938-VCA-§1-2 094451 Environmental
4.5-5.5 9938-VCA-S1-5 094452 Environmental
0-0.5 9938-VCA-52-S8S 094436 Environmental
S0 1.5-2.5 9938-VCA-S2-2 094453 Environmental
1.6-2.5 9938-VCA-S2-2 094454 Duplicate
4.5-55 9938-VCA-82-5 094455 Environmental
0-0.5 9938-VCA-S3-SS 094437 Environmental
5.3 0-0.5 9938-VCA-53-88 094438 Duplicate
1.56-2.5 9938-VCA-83-2 094456 Environmental
4.5-55 9938-VCA-S3-5 094457 Environmental
0-0.5 9938-VCA-54-SS 094439 Environmental
S-4 1.56-2.5 9938-VCA-584-2 094458 Environmental
1.5-2.5 9938-VCA-84-2 094459 Duplicate
4.5-55 9938-VCA-84-5 094460 Environmental
0-0.5 9938-VCA-55-88 094440 Environmental
1.5-2.5 9938-VCA-S5-2 094461 Environmental
S-5 4555 9938-VCAS55 23-Jul-2013 | 614967 594467 | Environmental
4.5-5.5 9938-VCA-85-5 094463 Duplicate
0-0.5 9938-VCA-86-SS 094441 Environmental
S-6 1.5-2.5 9938-VCA-56-2 094464 Environmental
4.5-5.5 9938-VCA-86-5 094465 Environmental
S.7 0-0.5 9938-VCA-87-SS 094442 Environmental
1.5-2.5 9938-VCA-87-2 094466 Environmental
0-0.5 9938-VCA-S8-SS 094443 Environmental
S-8 0-0.5 9938-VCA-S8-SS 094444 Duplicate
1.5-2.5 9938-VCA-S8-2 094467 Environmental
0-0.5 9938-VCA-S9-SS 094445 Environmental
S-9 0-0.5 9938-VCA-§9-S8S 094446 Duplicate
1.6-2.5 9938-VCA-89-2 094468 Environmental
S-10 0-0.5 9938-VCA-S10-SS 094447 Environmental
S-11 0-0.5 9938-VCA-811-SS 094448 Environmental
S-12 0-0.5 9938-VCA-812-SS 094449 Environmental
S-13 0-0.5 9938-VCA-S13-SS 094450 Environmental
9938 = Building 9338.
ARCOC = Analysis Request and Chain of Custody record.
ftbgs = Foot (feet) below ground surface.
VCA = Voluntary Corrective Action.
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Soil samples were submitted to GEL Laboratories in Charleston, South Carolina for chemical
analyses. Samples were analyzed in accordance with applicable U.S. Environmental
Protection Agency (EPA) analytical methods. All chemical data were reviewed and qualified in
accordance with AOP 00-03, Data Validation Procedure for Chemical and Radiochemical Data,
(SNL May 2011).

4.2 Sampling Methodology

Soil samples were collected using clean sampling spoons, mechanized hydraulic auger, and
stainless steel hand augers. A total of 44 samples were collected including field quality control
samples. All shallow subsurface sampling equipment was decontaminated prior to use at each
sample location.

Representative surface soil samples were collected using a certified-clean poly sampling spoon.
Soil from each location was collected and placed into a clean plastic bag. Boreholes for
subsurface sampling were drilled using the mechanized hydraulic auger method to a depth
above the desired sample depth (2 or 5 ft bgs). The hydraulic auger was removed from the
borehole and soil samples were collected using stainless steel hand auger sampling methods.
Soil was transferred from the sampling equipment and placed into a clean plastic bag. Soil
cuttings were backfilled into the sample hole once sampling was completed and all equipment
was removed.

The sampling processes were repeated until surface and subsurface sample volume
requirements were met. Each representative sample was mixed thoroughly, placed into
designated sample containers, and submitted for chemical analysis.

4.3 Analytical Results

A total of 44 soil samples were collected to characterize and provide VCA confirmatory resulits.
The analytical results from both the January and July 2013 sampling events are presented in
Appendix C as indicated below:

Table C-1 summarizes analytical results for detected HE compounds.

Table C-2 lists method detection limits (MDLs) for associated HE compounds.
Table C-3 summarizes analytical results for detected VOCs and SVOCs.
Table C-4 lists MDLs for associated VOCs.

Table C-5 lists MDLs for associated SVOCs.

Table C-6 summarizes analytical results for NPN.

Table C-7 summarizes analytical results for perchlorate.

Table C-8 summarizes analytical results for TAL metals.

Analytical reports, including certificates of analyses, analytical methods, MDLs, practical
quantitation limits, dates of analyses, results of quality control (QC) analyses, and data
validation findings are provided in Appendix D and filed in the SNL/NM Customer Funded
Records Center. Table 4-3 summarizes soil sample results as compared to established SNL/NM
maximum background concentrations (Dinwiddie September 1997).
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Table 4-3
Summary of SWMU 502 VCA Soil Sample Results
SNL/NM Background Total Number of Minimum Maximum
Analyte Concentration Samples | Detections Concentration | Concentration
HE Compounds in pg/kg
HMX NE 44 1 380 380
PETN NE 44 22 445 142000
RDX NE 44 27 156 8830
VOCs and SVOCs in ug/kg
Acetone NE 10 6 1.72 10.4
2-Butanone NE 10 2 1.97 2.56
Chloroform NE 10 5 0.43 6.86
Styrene NE 10 1 0.453 0.453
Benzo(a)anthracene NE 10 1 20.9 20.9
Benzo(a)pyrene NE 10 1 227 22.7
Benzo(b)fluoranthene NE 10 2 16.7 39.4
Benzo(ghi)perylene NE 10 1 11.9 11.9
Benzo(k)fluoranthene NE 10 1 241 24 .1
Chrysene NE 10 1 15.4 15.4
Di-n-butyl phthalate NE 10 2 103 1890
2,4-Dinitrophenol NE 10 2 1210 10900
bis(2-Ethylhexyl)phthalate NE 10 3 146 177
Fluoranthene NE 10 2 17.7 27.6
Indeno(1,2,3-c,d)pyrene, NE 10 1 13.6 13.6
Phenanthrene NE 10 1 10.8 10.8
Pyrene NE 10 2 13.6 234
Inorganics in mg/kg
NPN NE 10 10 4.29 6460
Perchlorate NE 44 27 0.019 6.48
Aluminum NE 44 44 3620 12400
Antimony 3.9 44 27 0.425 13.3
Arsenic 5.6 44 44 1.85 9.91
Barium 130 44 44 95.9 854
Beryllium 0.65 44 44 0.118 0.532
Cadmium <1.0 44 44 0.0996 0.527
Calcium NE 44 44 12200 157000
Chromium 17.3 44 44 2.94 13.4
Cobalt 5.2 44 44 1.50 8.57
Copper 15.4 44 44 2.41 36.4
fron NE 44 44 3520 10700
Lead 21.4 44 44 3.31 19.5
Magnesium NE 44 44 1910 15900
Manganese NE 44 44 61.3 286
Mercury <0.25 44 23 0.00369 0.0439
Nickel 11.5 44 44 3.23 14.8
Potassium NE 44 44 792 11100
Silver <1.0 44 1 1.31 1.31
Sodium NE 44 44 83.3 11000
Thallium <11 44 28 0.0637 0.202
Vanadium 204 44 44 125 53.1
Zinc 62 44 44 12.2 124
HE = High explosive.
HMX = Qctahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
pa/kg = Microgram(s) per kilogram.
mg/kg = Milligram(s) per kilogram.
NE = Not established.
PETN = Pentaerythritol tetranitrate.
RDX = 1,3,5-Trinitroperhydro-1,3,5-triazine.
SNL/NM = Sandia National Laboratories New Mexico.
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Three HE compounds were detected; including octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
(HMX), 1,3,5-trinitroperhydro-1,3,5-triazine (RDX), and PETN. HMX was detected in only one
surface sample. PETN was detected at concentrations ranging from 445 micrograms per
kilogram (ug/kg) to 142000 pg/kg. RDX was detected at concentrations ranging from 156 ug/kg
to 8830 pg/kg. All maximum HE values were detected in surface samples, and concentration
levels decreased with depth and distance from the discharge area. There are no established
background concentrations for HE compounds in soil.

VOCs and SVOCs were analyzed in surface samples only. Compounds detected were;
acetone, 2-butanone, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(ghi)perylene, benzo(k)fluoranthene, chloroform, chrysene, di-n-butyl phthalate,
2,4-dinitrophenol, bis(2-Ethylhexyl)phthalate, fluoranthene, indeno(1,2,3-c,d)pyrene,
phenanthrene, pyrene, and styrene. There are no established background concentrations for
VOCs and SVOCs in soil.

NPN was reported in surface samples at concentrations ranging from 4 milligrams per kilogram
(mg/kg) to 6460 mg/kg. There is no established background concentration for nitrate in soil.

Perchlorate was reported at concentrations ranging from 0.019 mg/kg to 6.48 mg/kg. Detections
were specific to the discharge area, as only two samples outside the discharge area reported
perchlorate concentrations above the analytical detection limits. There is no established
background concentration for perchlorate in soil.

Antimony, arsenic, barium, cobalt, copper, nickel, silver, vanadium, and zinc were detected
above established background concentrations. Table 4-3 includes the number of detections,
maximum concentrations, and background concentrations for these metals. Appendix C,
Table C-8 provides results for all samples.

44 Quality Control Samples and Data Quality

Field QC samples included environmental duplicate and equipment blank (EB) samples. QC
samples were collected at a frequency greater than 1 per 20 field samples. A total of seven
environmental duplicate samples were collected and analyzed in order to estimate the overall
reproducibility and precision of the sampling and analytical process. Duplicate samples were
collected immediately after the designated environmental sample, in order to reduce variability
from time and/or sampling mechanics. A total of three aqueous EB samples were collected
during subsurface sampling to determine the effectiveness of the sampling equipment
decontamination process and to ensure cross-contamination did not occur between sample
locations.

QC analytical blank samples were also prepared at the laboratory to determine potential
contamination introduced by the laboratory processes and methodologies. Laboratory spike
samples were also prepared by the laboratory to determine the accuracy and precision of the
analytical methods. These samples included laboratory control samples, replicates, matrix
spikes, matrix spike duplicates, and surrogate spike samples. Internal laboratory QC samples
were analyzed concurrently with all environmental samples. All chemical data were reviewed
and qualified in accordance with AOP 00-03, Data Validation Procedure for Chemical and
Radiochemical Data, (SNL May 2011). Although some analytical results were qualified during
the data validation process, no significant data quality issues were noted that resulted in
rejected data. All data were deemed acceptable for decision making per the analytical
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procedure and methodology requirements. Data validation qualifiers are provided with analytical
results in the data tables presented in Appendix C.

All analytical data were determined acceptable and reported QC sample results were adequate
and sufficient for characterization of the discharge site. No data gaps exist regarding
characterization of SWMU 502.

4.5 Waste Management

Less than 55 gallons of solid waste was generated during soil sampling activities. The waste
items included personal protective equipment such as gloves and hearing protection, paper
towels or wipes, plastic sampling spoons, and miscellaneous paper and cardboard trash. No soil
material or debris was removed from the site since soil sampling results did not exceed clean-up
goals. The solid waste generated during the sampling activities was managed and disposed in
compliance with SNL Corporate Procedure ESH100.2.ENV.26 Manage Non-Hazardous Solid
Waste at SNL/NM.

5.0 RISK ASSESSMENT

The conceptual site model for SWMU 502 is based upon the constituents of concern (COC), HE
compounds, identified in the soil samples collected from the discharge area. The concentrations
reported in Site soil samples were compared to the approved background concentrations for
SNL/NM (Dinwiddie September 1997) and soil screening levels presented in New Mexico
Environment Department Risk Assessment Guidance for Site Investigation and Remediation,
(NMED June 2012), the Environmental Protection Agency (EPA) Regional Screening Levels,
Region 6 (EPA May 2013), and the EPA’s Ecological Risk Assessment Guidance for Superfund
(EPA June 1997). The site assessment evaluation and results are presented in the SWMU 502
Risk Assessment Report provided in Appendix B. This section summarizes the Site risk
assessment.

5.1 Nature and Extent of Contamination

Both the nature of contamination and the potential for the degradation of COCs at SWMU 502
were evaluated using laboratory analyses of the soil samples. The analytical requirements
included analyses for HE compounds, VOCs, SVOCs, NPN, TAL metals, and perchlorate. The
analytes and methods used are appropriate to characterize the COCs and any potential
degradation products at SWMU 502. Soil samples were collected at the surface and to a depth
5 ft bgs from 22 locations in accordance with the VCA Plan and based upon the conceptual site
model. The analytical results were assessed and confirmed that contamination levels are below
clean-up levels.

Potential COCs may have been released into the vadose zone via infiltration of rain water and
surface water runoff. However, the primary COCs (HE compounds) are relatively immobile
and transport though the vadose zone is unlikely. The depth to groundwater at the site
(approximately 350 ft bgs) precludes migration of potential COCs into the groundwater system.

AL/M0-13/WP/SNL13:SWMU 502 Investigation Rpt_Oct 2013.docx 12 146239.02007000 10/22/13 9:25 AM



Contamination at the site resulted from wastewater, generated from processes associated

with the production, isolation, and purification of materials used in explosive synthesis activities,
discharged to the ground surface. Although some residual COCs remain in the soil at

SWMU 502, gross contamination (i.e., HE compounds) was not discovered. The collection

of final confirmatory soil samples and analysis of the associated analytical data is sufficient

to characterize residual contamination present after completion of the clean-up activities

(i.e. current conditions).

5.2 Environmental Fate and Transport

The primary release of COCs at SWMU 502 was to surface soil resulting from discharge of
wastewater. Wind, water, and biota are natural mechanisms of COC transport from the primary
release point; however, because the impacted area was minimal, none of these mechanisms
are considered to be of potential significance as a transport mechanism. Because the total
volume of wastewater discharged at the site is small (250 gallons over 2 years), and
groundwater at this site is approximately 350 feet bgs, the potential for COCs to reach
groundwater through the vadose zone above the water table is extremely low.

The COCs at SWMU 502 include both inorganic and organic compounds. The inorganic COCs
are elemental in form and are not considered to be degradable. Transformation of these
inorganic constituents could include changes in valence (oxidation/reduction reactions) or
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to seleno-
amino acids in plants).

The organic COCs at SWMU 502 consist of HE compounds, polycyclic aromatic hydrocarbons,
and other organics at low concentrations. Organic COCs may be degraded through photolysis,
hydrolysis, and biotransformation. Photolysis requires light and therefore takes place in the air,
at the ground surface, or in surface water. Biotransformation (i.e., transformation caused by
plants, animals, and microorganisms) may occur; however, biological activity may be limited by
the arid environment at this site.

Table 5-1 summarizes the fate and transport processes that can occur at SWMU 502. COCs at
this site include inorganic and organic materials. Wind, surface water, and biota are considered
to be of low significance as potential transport mechanisms at this site. Significant leaching into
the subsurface soil is unlikely, and leaching into the groundwater at this site is assumed to be
non-existent. The potential for transformation of COCs is low.

Table 5-1
Summary of SWMU 502 Fate and Transport Processes
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low
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53 Human Health Risk

SWMU 502 contains identified COCs consisting of some inorganic and organic compounds.
Because of the location of the site, the designated industrial land-use scenario, and the nature
of contamination, potential exposure pathways identified for this site include soil ingestion,
dermal contact, and dust inhalation. The same exposure pathways are applied to the
residential land-use scenario. The assessment also determines risks by evaluating background
concentrations of the potential COCs for both the industrial and residential land-use scenarios.
The incremental risk is determined by subtracting risk associated with background from
potential COC risk.

For the COCs under the industrial land-use scenario, both the hazard index (HI) and cumulative
excess lifetime cancer risk for this site is below the suggested acceptable risk value.

For the COCs under the residential land-use scenario, the incremental risk calculations indicate
slight risk to human health from COCs considering a residential land-use scenario based on
NMED guidelines. Though both the HI and estimated excess cancer risk are above the NMED
guideline for the residential land-use scenario, maximum concentrations were used in the risk
calculation. The 95" percentile upper confidence limit (UCL) of the mean concentrations for the
main contributors to excess cancer risk and hazards provide more realistic concentrations in the
risk calculations that more accurately depict actual site conditions. These incremental risk
calculations using UCL indicate insignificant risk to human health from COCs considering a
residential land-use scenario.

Uncertainties associated with the calculations are considered small relative to the conservatism
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk
to human health under both the industrial and residential land-use scenarios.

5.4 Ecological Risk

Ecological risks associated with SWMU 502 were estimated through a risk assessment that
incorporated site-specific information when available. Initial predictions of potential risk to plants
and deer mice from exposure to several COCs were based on maximum measured soil
concentrations, highly conservative plant toxicity benchmarks, and assumptions of high
bioavailability. Actual risk to these receptors is expected to be low based on more realistic
exposure assumptions. Based upon this final analysis, the potential for ecological risks
associated with SWMU 502 is expected to be low.

6.0 RECOMMENDATION FOR CORRECTIVE ACTION
COMPLETE WITHOUT CONTROLS DETERMINATION

Based upon field investigation results, soil sample analytical data, and the results of human
health and ecological risk assessment analyses, a determination of corrective action complete
(CAC) without controls is recommended for SWMU 502 for the following explanations:
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e COCs are not present in the soil at levels considered hazardous to human health
for either an industrial or residential land-use scenario.

+ COCs warrant no ecological concern because ecological risks were acceptable
per NMED guidance.

A determination of CAC without controls (NMED 2004) is recommended for SWMU 502. This
recommendation is consistent with NMED's no further action Criterion 5, which states, “the
SWMU/AQOC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED 1998).

7.0 REFERENCES

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to
M.J. Zamorski (U.S. Department of Energy), “Request for Supplemental Information:
Background Concentrations Report, SNL/KAFB.” September 24, 1997.

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.

Kieling, J.E., April 2013. “Approval, SWMU Assessment Report for Building 9938 Surface
Discharge Site, February 2013, Sandia National Laboratories, EPA ID No. NM5890110518,
HWB-SNL-MISC,” New Mexico Environment Department Hazardous Waste Bureau, Santa Fe,
New Mexico, April 3, 2013.

New Mexico Environment Department (NMED), 1993. Module IV: Hazardous and Solid Waste
Amendment (HSWA) Portion for Solid Waste Management Units (Module 1V to the RCRA
Part B Permit, NM5890110518), New Mexico Environment Department, Santa Fe, New Mexico

New Mexico Environment Department (NMED), April 2004. Compliance Order on Consent
Pursuant to the New Mexico Hazardous Waste Act, April 2004.

New Mexico Environment Department (NMED), June 2012. “Risk Assessment Guidance for
Investigation and Remediation,,” New Mexico Environment Department, Hazardous Waste
Bureau and Ground Water Quality Bureau Voluntary Remediation Program, Santa Fe, New
Mexico

SNL/NM, see Sandia National Laboratories/New Mexico.
U.S. Department of Energy/National Nuclear Security Administration (DOE), December 2012.
Letter to the New Mexico Environment Department, Notification of Newly-Identified of

Suspected Solid Waste Management Unit/Area of Concern at Sandia National
Laboratories/New Mexico, December 19, 2012.

AL/10-13/WP/SNL13:SWMU 502 Investigation Rpt_Qct 2013.docx 15 146239.02007000 10/22/13 9:25 AM



U.S. Department of Energy/National Nuclear Security Administration (DOE), February 2013.
Letter to the New Mexico Environment Department, “Submittal of Solid Waste Management
Assessment Report for Building 9938 Surface Discharge Site for Sandia National
Laboratories/New Mexico, Environmental Protection Agency, Identification Number
NM5890110518,” U.S. Department of Energy Sandia Field Office, Albuguerque, New Mexico.

U.S. Department of Energy/National Nuclear Security Administration (DOE), April 2013. Letter
to the New Mexico Environment Department, “Submittal of Surface Soil Sampling Results for
Building 9938 Surface Discharge Site for Sandia National Laboratories/New Mexico,
Environmental Protection Agency, Identification Number NM5890110518,” U.S. Department of
Energy Sandia Field Office, Albuquerque, New Mexico.

U.S. Department of Energy/National Nuclear Security Administration (DOE), June 2013. Letter
to the New Mexico Environment Department, “Submittal of Long Term Stewardship Voluntary
Corrective Action Plan for Building 9938 Surface Discharge Site for Sandia National
Laboratories/New Mexico, Environmental Protection Agency, Identification Number
NM5890110518,” U.S. Department of Energy Sandia Field Office, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), May 2011. “Data Validation Procedure
for Chemical and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03,
Environmental Restoration Project, Sandia National Laboratories, Albuguerque, New Mexico.

U.S. Environmental Protection Agency (EPA), November 1986. “Test Methods for Evaluating
Solid Waste,” 3rd ed., Update 111, SW-846, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington D.C.

U.S. Environmental Protection Agency (EPA), June 1997. “Ecological Risk Assessment
Guidance for Superfund: Process for Designing and Conducting Ecological Risks,” Interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), May 2013. “Regional Screening Levels,”
Region 6 Multimedia Programs. U.S. Environmental Protection Agency, Washington, D.C.

AL/M0-13/WP/SNL13:SWMU 502 Investigation Rpt_Oct 2013.docx 16 146239.02007000 10/22/13 9:25 AM



APPENDIX A
SWMU 502 Building 9938 Surface Discharge Site Photographs
























APPENDIX B
SWMU 502 Building 9938 Surface Discharge Site Risk Assessment Report



AR

oz "‘m@i
Investigation Report for SWMU 502
Risk Assessment Report
TABLE OF CONTENTS
1.0 Site Description and HiStOry ..........ooooiiiiiii e B-1
2.0 Data Quality OBJECHVES ......c..vviiiiiiiiic e B-1
3.0 Determination of Nature, Rate, and Extent of Contamination...............cccccoeeieiiiiiii. B-2
3.1 INtrOAUCHION ..o B-2
3.2 Nature of Contamination................coouiiiiiiiiii e B-2
3.3  Rate of Contaminant Migration .............ccccoiiiiiii e B-2
3.4 Extentof Contamination ................cccocoiiiii i, B-2
4.0 Comparison of COCs to Background Screening Levels...............ccccoeiiviiioieeee B-3
5.0 Fate and TransSPOrt. ...t B-3
6.0 Human Health Risk ASSESSMENt .........oooiiiiiiii e B-7
6.1  INIrOAUCHION ..o B-7
6.2 Step 1. Site Data. ..o, B-8
6.3 Step 2. Pathway Identification ..................oovviiiiiiiiiii e B-8
6.4 Step 3. Background Screening Procedure...............ooooeiiiiiiiiiiiieieci B-8
6.4.1 Methodology........cooiiiiii B-8
6.42 ReSURS ... B-8
6.5 Step 4. Identification of Toxicological Parameters ..........ccccccccooeiiiiiiiininennn. B-10
6.6 Step 5. Exposure Assessment and Risk Characterization.....................o.oo.. B-10
6.6.1 EXPOSUre ASSESSMENT...........oooiiiiiiiiiiiee e B-10
6.6.2 Risk Characterization .................cccceee B-10
6.7 Step 6. Comparison of Risk Values to Numerical Guidelines........................ B-10
6.8 Step 7. Uncertainty DISCUSSION..........uvviiiiiiiiiiiiie e B-15
B.9  SUMIMAIY ...ttt e e e e e et e e e e ennaeneas B-15
7.0 Ecological Risk ASSESSMENt.........cocoiiii e B-15
% B | 1 1o Te 1B (o o RO B-15
7.2 SCOPING ASSESSIMENT......ooiiiiiiii it e B-16
7.21 Data Assessment ... B-16
7.2.2 Bioaccumulation ...............oooiiiiiiiiiii e B-16
7.2.3 Fateand Transport Potential ......................ccc B-16
7.2.4 Scoping Risk-Management Decision ................c.cooeevivi i, B-17
7.3  RIiSK ASSESSMENt ... B-17
7.3.1  Problem Formulation ...............cccociiiiiiiiiiie e B-17
7.3.2 Exposure Estimation ............c.cccccociiiiiii B-18
7.3.3 Ecological Effects Evaluation...................ccccooiiiiiiiiiiin e B-20
7.3.4 Risk Characterization ............ccccccoiiiii B-20
7.3.5 Uncertainty ASSESSMENt..........c.ocooiiiiiiiiiiie e, B-20
7.3.6 Risk Interpretation .............ccccoiiiii e, B-27
7.3.7 Risk Assessment Scientific/Management Decision Point.................... B-27
8.0 REFEIENCES ... e e B-27

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix B.docx i 146239.02007000 10/22/13 9:40 AM



A, e
: %

ki Sy

Investigation Report for SWMU 502
Risk Assessment Report

Figure 1

Table 1

Table 2
Table 3
Table 4

Table 5

Table 6
Table 7
Table 8
Table 9

Table 10

APPENDIX 1
APPENDIX 2

LIST OF FIGURES

Conceptual Site Model Flow Diagram for SWMU 502...............................

LIST OF TABLES

Nonradiological COCs for Human Health and Ecological Risk
Assessments at SWMU 502 with Comparison to the Associated SNL/NM
Background Screening Value, BCF, and Log Koy

Summary of Fate and Transport at SWMU 502 ..............coccooeiiiiiiiiiinn.
Toxicological Parameter Values for SWMU 502 Nonradiological COCs....

Risk Assessment Values for SWMU 502 Nonradiological COCs...............

Risk Assessment Values for SWMU 502 Nonradiological Background

CONS I UENES .o e e

Risk Assessment Values for Ecological Receptors at SWMU 502 ............

Transfer Factors Used in Exposure Models for COPECs and SWMU 502

Media Concentrations for COPECs at SWMU 502...........cccccccoeiiiiinnnnnn.
Toxicity Benchmarks for Ecological Receptors at SWMU 502...................

HQs for Ecological Receptors at SWMU 502.............ccooiiii,

APPENDICES

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix B.docx ii 146239.02007000 10/22/13 9:40 AM



P oy
st S

Investigation Report for SWMU 502
Risk Assessment Report

1.0 Site Description and History

The Solid Waste Management Unit (SWMU) 502, Building 9938 Discharge Site (Site) located at Sandia
National Laboratories/New Mexico (SNL/NM) Coyote Test Field encompasses approximately 250 square feet
of federally owned land controlled by Kirtland Air Force Base and permitted to the U.S. Department of Energy
(DOE). Building 9938 is located west of Lovelace Road, approximately 0.3 miles south of Coyote Springs
Road, and one mile north of the Solar Test Facility. SWMU 502 consists of exposed soil in a shallow
engineered depression located approximately 65 feet south of Building 9938.

SNL/NM personnel conducted research and development and other activities involving the synthesis of
explosives. Synthesis activities have been conducted at Buildings 9938 and 9939 since July 2010. The
activities involved mixing and synthesis of materials for testing purposes, including: ammonium

nitrate, urea nitrate, Research Department Explosives, and other explosive compounds. Wastewater that
was generated from processes used in the explosive synthesis activities was discharged to the ground
surface in the area south of Building 9938. Several small zones of discolored soil within a total area
approximately 10 feet wide by 25 feet long are observable. No odors were present and there is no evidence of
staining on surfaces surrounding this area.

The DOE and Sandia submitted a SWMU Assessment Report (SAR) to NMED on February 12, 2013 (DOE
February 2013). On April 2, 2013 supplemental information was submitted to NMED including a summary of
analytical results for surface soil samples collected in January 2013. The submittal included a proposal for
VCA (DOE April 2013). The NMED approved the SWMU Assessment Report on April 3, 2013 (Kieling
April 2013).

The DOE and Sandia submitted a VCA Plan to NMED on June 7, 2013 (DOE June 2013). On July 23, 2013
Sandia National Laboratories (SNL) completed all field activities outlined in the VCA Plan. The
investigations at SWMU 502 have been conducted voluntarily by SNL/NM in accordance with

Section VL.H.3 and 4 of the Order (NMED, April 2004). This Risk Assessment Report is prepared in
accordance with Section VI.H and VILD.5.a of the Order (NMED April 2004).

2.0 Data Quality Objectives

The data quality objectives (DQO) for the VCA confirmatory soil sampling program is to produce
defensible analytical results. Surface and subsurface soils were collected within the discharge area and
locations in the vicinity of the Site. The samples were analyzed for High Explosive (HE) compounds
using U.S. Environmental Protection Agency (EPA) Method 8321, volatile organic compounds (VOCs)
using EPA Method 8260, semivolatile organic compounds (SVOCs) using EPA Method 8270, nitrate plus
nitrite (NPN) using EPA Method 353.2, perchlorate using EPA Method 314, and Target Analyte List
(TAL) metals using EPA Methods 6010, 6020, and 7471.

All samples were submitted to GEL Laboratories in Charleston, South Carolina for chemical analyses.
Samples were analyzed in accordance with applicable EPA analytical methods. Analytical reports,
including certificates of analyses, analytical methods, method detection limits (MDL), practical
quantitation limits (PQL), dates of analyses, results of quality control (QC) analyses, and data validation
findings are filed in the SNL/NM Customer Funded Records Center.

QC samples are also prepared at the laboratory to determine whether contaminant chemicals are
introduced into laboratory processes and procedures. These include method blanks, laboratory control
samples, matrix spike, matrix spike duplicates, and surrogate spike samples. Internal laboratory QC
samples were analyzed concurrently with all samples. All chemical data was reviewed and qualified in
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accordance with AOP 00-03, “Data Validation Procedure for Chemical and Radiochemical Data,” (SNL
May 2011). Although some analytical results were qualified during the data validation process, no
significant data quality problems were noted. All analytical data is determined as acceptable and reported
QC measures are adequate, and sufficient for characterization of discharge area.

Confirmation soil sampling was established to provide the data to support this final risk assessment and
closure of the site. Results were screened against the risk criteria to determine whether additional
remediation was necessary. The sampling conducted at this site was designed to:

¢ Determine whether hazardous waste or hazardous constituents were released at the site.
* Characterize the nature and extent of any releases.
® Provide analytical data of sufficient quality to support risk assessments.

The reviews confirmed that the analytical data are defensible and therefore acceptable for use in the
request for a determination of corrective action complete without controls. Therefore, the DQOs have
been fulfilled.

3.0 Determination of Nature, Rate, and Extent of Contamination

3.1 Introduction

The determination of the nature, migration rate, and extent of contamination at SWMU 502 is based upon
an initial conceptual model validated with confirmatory sampling at the site. The initial conceptual model
was developed from archival site research, and site inspections as summarized in the VCA Plan
(SNL/NM, June 2013).

3.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of constituents of concern (COC) at
SWMU 502 were evaluated using laboratory analyses of the soil samples. The analytical requirements
included analyses for HE compounds, VOCs, SVOCs, NPN, TAL metals, and perchlorate. The analytes
and methods used are appropriate to characterize the COCs and any potential degradation products at
SWMU 502.

3.3 Rate of Contaminant Migration

Potential COCs may have been released into the vadose zone via surface water runoff. However, the
primary COCs (HE Compounds) are relatively immobile and transport though the vadose is unlikely.
The depth to groundwater at the site (approximately 350 feet below ground surface [bgs]) and the small
volume of wastewater discharged (250 gallons) precludes migration of potential COCs into the
groundwater system.

3.4 Extent of Contamination

Contamination at the site resulted from wastewater, generated from processes associated with

the production, isolation, and purification of materials used in the explosive synthesis activities,
discharged to the ground surface. Although some residual COCs remain in the soil at SWMU 502, gross
contamination (i.e., HE compounds) was not discovered. The collection of soil samples was sufficient to
characterize residual contamination present after completion of the cleanup activities (i.e. current
conditions).
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4.0 Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The SWMU 502
Investigation Report describes the identification of COCs and the sampling that was conducted in order to
determine the concentration levels of those COCs across the site. Generally, COCs evaluated in this risk
assessment include all detected organic compounds and all inorganic and radiological COCs for which
samples were analyzed. When the detection limit of an organic compound was too high (i.e., could
possibly cause an adverse effect to human health or the environment), the compound was retained.
Nondetected organic compounds not included in this assessment were determined to have detection limits
low enough to ensure protection of human health and the environment. In order to provide conservatism
in this risk assessment, the calculation uses only the maximum concentration value of each COC found
for the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997) was
selected to provide the background screen listed in Table 1.

Nonradiological inorganic constituents that are essential nutrients, such as magnesium, calcium,
potassium, and sodium, are not included in this risk assessment (EPA 1989).

The nonradiological COCs included in the risk assessment consist of both inorganic and organic
compounds.

Table 1 lists the nonradiological COCs for the human health and the ecological risk assessments at
SWMU 502. This table shows the associated SNL/NM maximum background concentration values
(Dinwiddie September 1997).

5.0 Fate and Transport

The primary releases of COCs at SWMU 502 were to the soil resulting from discharge of effluents from
wastewater generated from processes associated with the production, isolation, and purification of
materials used in the explosive synthesis activities. Wind, water, and biota are natural mechanism of
COC transport from the primary release point; however, because the impacted area was minimal, none of
these mechanisms are considered to be of potential significance as a transport mechanism at this site.
Because groundwater at this site is approximately 350 feet bgs and the small volume of wastewater
discharged (250 gallons), the potential for COCs to reach groundwater through the unsaturated zone
above the water table is extremely low.

The COCs at SWMU 502 include both inorganic and organic compounds. The inorganic COCs are
elemental in form and are not considered to be degradable. Transformations of these inorganic
constituents could include changes in valence (oxidation/reduction reactions) or incorporation into
organic forms (e.g., the conversion of selenite or selenate from soil to seleno-amino acids in plants).
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Table 1

Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 502 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
SNL/NM Concentration Less Than
Maximum Background | or Equal to the Applicable BCF Bioaccumulator?”
Concentration | Concentration SNL/NM Background (Maximum Log K, (BCF>40,
coC (mg/kg) (mg/kg)? Screening Value? Aquatic) (for Organic COCs) Log Kow>4)
Inorganic
Aluminum 12400 69,957° Yes 1,305° - Yes =Y
Antimony 13.3 3.9 No 16,000° - Yes { s
Arsenic 9.91 5.6 No 44 - Yes
Barium 854 130 No 170° - Yes
Beryllium 0.532 0.65 Yes 19' - No
Cadmium 0.527 <1 Yes 64' - Yes
Chromium, total 13.4 17.3 Yes 16° - No
Cobalt 8.57 5.2 No 10,000" - Yes
Copper 36.4 15.4 No 6 - No
Lead 19.5 214 Yes 49' - Yes
Manganese 286 831° Yes 100,000" - Yes
Mercury 0.0439 <0.25 Yes 5,500 - Yes
Nickel 14.8 11.5 No 47" - Yes
Nitrate 6460 NA No - - -
Silver 1.31 <1 No 0.5 - No
Thallium 0.202 <1.1 Yes - - - é Y
Vanadium 53.1 20.4 No 3,000° - Yes o
Zinc 124 62 No 47 - Yes

Refer to footnotes at end of table.
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Table 1 (Continued)
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 502 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K.,

Is Maximum COC
SNL/NM Concentration Less Than
Maximum Background | or Equal to the Applicable BCF Bioaccumulator?”
Concentration | Concentration SNL/NM Background (Maximum Log K, (BCF>40,
coc (mgrkg) (mg/kg)® Screening Value? Aquatic) | (for Organic COCs) Log Kow>4)

Organic

Acetone 0.0104 NA NA 0.69' -0.24 No
Benzo(a)anthracene 0.0209 NA NA 10,000 5.61 Yes
Benzo(a)pyrene 0.0227 NA NA 3,000 6.04 Yes
Benzo(b)fluoranthene 0.0394 NA NA 3,000' 6.04' Yes
Benzo(ghi)perylene 0.0119 NA NA - 6.124' Yes
Benzo(k)fluoranthene 0.0241 NA NA 58,884’ 6.58 Yes
Butanone, 2- 0.00256 NA NA 7' 0.29" No
Chloroform 0.00686 NA NA 10.35' 1.92 No
Chrysene 0.0154 NA NA 18,000 5.91' Yes
Di-n-butyl phthalate 1.89 NA NA 6,761 4.61° Yes
Dinitrophenol, 2,4- 10.9 NA NA 4.0 167 No
Ethylhexyl)phthalate, bis, 2- 0.177 NA NA 851" 7.6 No
Fluoranthene 0.0276 NA NA 12,302 4.90 Yes
HMX 0.38 NA NA 0.49' 0.26™ No
Indeno(1,2,3-¢c,d)pyrene 0.0136 NA NA 59,407’ 6.58 Yes
Pentaerythritol tetranitrate (PETN) 142 NA NA 3.71 0.26"™ No
Perchlorate 6.48 NA NA - 58 No
Phenanthrene 0.0108 NA NA 23,800 463" Yes
Pyrene 0.0234 NA NA 36,300 5.32' Yes
RDX 8.83 NA NA 9" 0.87! No
Styrene 0.000453 NA NA 13.5' 2.95 No

Refer to footnotes at end of table.
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Table 1 (Concluded)
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 502 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kqy,

Note: Bold indicates the COCs that exceed the background screening values and/or are bicaccumulators.
“Dinwiddie September 1997, CTF Supergroup.

®NMED March 1998.

‘USGS 1994,

“Wren, C.D. and G.L. Stephenson 1991.

Callahan et al. 1979.

Yanicak March 1997.

INeumann 1976. L
"Vanderploeg et al 1975.

‘Howard 1990.

IMicromedex 1998.

“Montgomery (1991).

'Rosenblatt et al. 1991.

"Maxwell et al. 1996.

"Talmage et al. 1996.

BCF = Bioconcentration factor.

coC = Constituent of concern.

L.og Kow = Octanol-water partition coefficient.

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NMED = New Mexico Environment Department.

NMED = New Mexico Environment Department.

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid Waste Management Unit. o
USGS = United States Geological Survey. é §

- = Information not available.
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The organic COCs at SWMU 502 consist of HE compounds, polycyclic aromatic hydrocarbons, and other
organics at low concentrations. Organic COCs may be degraded through photolysis, hydrolysis, and
biotransformation. Photolysis requires light and therefore takes place in the air, at the ground surface, or
in surface water. Hydrolysis includes chemical transformations in water and may occur in the soil
solution. Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may
occur; however, biological activity may be limited by the arid environment at this site.

Table 2 summarizes the fate and transport processes that can occur at SWMU 502. COCs at this site
include nonradiological inorganic and organic analytes. Wind, surface water, and biota are considered to
be of low significance as potential transport mechanisms at this site. Significant leaching into the
subsurface soil is unlikely, and leaching into the groundwater at this site is highly unlikely. The potential
for transformation of COCs is low.

Table 2
Summary of Fate and Transport at SWMU 502
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

SWMU = Solid Waste Management Unit.

6.0 Human Health Risk Assessment

6.1 Introduction

The human health risk assessment of this site includes a number of steps that culminate in a quantitative
evaluation of the potential adverse human health effects caused by constituents located at the site. The
steps to be discussed include the following:

Step 1.  Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2.  Potential pathways are identified by which a representative population might be exposed
to the COCs.

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background.
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Step 6.  These values are compared with guidelines established by the EPA, New Mexico
Environment Department (NMED), and the DOE to determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step 7. Uncertainties of the above steps are addressed.

6.2 Step 1. Site Data

Section I of this risk assessment provides the site description and history for SWMU 502. Section 2.0
presents a comparison of results to DQOs. Section 3.0 discusses the nature, rate, and extent of
contamination.

6.3 Step 2. Pathway Identification

SWMU 502 has been designated with a future land-use scenario of industrial (DOE et al. September
1995) (see Appendix 1 for default exposure pathways and parameters). However, the residential land-use
scenario is aiso considered in the pathway analysis. Because of the location and characteristics of the
potential contaminants, the primary pathway for human exposure is considered to be soil ingestion for the
nonradiological COCs. The inhalation pathway is included because the potential exists to inhale dust.
The dermal pathway is included for the nonradiological COCs because of the potential for the receptor to
be exposed to contaminated soil. No water pathways to the groundwater are considered; depth to
groundwater at SWMU 502 is approximately 350 feet bgs. No intake routes through plant, meat, or milk
ingestion are considered appropriate for either the industrial or residential land-use scenarios. Figure 1
shows the conceptual model flow diagram for SWMU 502.

6.4 Step 3. Background Screening Procedure

This section discusses Step 3, the background screening procedure, which compares the maximum COC
concentration to the background screening level. The methodology and results are described in the
following sections.

6.4.1 Methodology

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM maximum
screening levels for this area. The SNL/NM maximum background concentration was selected to provide
the background screen in Table 1 and used to calculate risk attributable to background in Section 6.6.2.
Only the COCs that were detected above the corresponding SNL/NM maximum background screening
levels or did not have either a quantifiable or calculated background screening level were considered in
further risk assessment analyses.

6.4.2 Results

Table 1 shows SWMU 502 maximum COC concentrations that were compared to the SNL/NM
maximum background values (Dinwiddie September 1997) for the human health risk assessment. For the
nonradiological COCs, nine constituents were measured at a concentration greater than the background
screening value. One constituent does not have quantified background screening concentrations;
therefore, it is unknown whether these COCs exceed background. Twenty-one nonradiological COCs are
organic compounds that do not have corresponding background screening values.
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6.5 Step 4. Identification of Toxicological Parameters

Table 3 list the COCs retained in the risk assessment and provides the values for the available
toxicological information. The toxicological values for the nonradiological COCs presented in Table 3
were obtained from the Integrated Risk Information System (IRIS) (EPA 2013, the Technical Background
Document for Development of Soil Screening Levels (NMED December 2012), and the EPA Regional
Screening Values electronic database (EPA 2013b).

6.6 Step 5. Exposure Assessment and Risk Characterization

Section 6.6.1 describes the exposure assessment for this risk assessment. Section 6.6.2 provides the risk
characterization, including the HI and excess cancer risk for both the potential nonradiological COCs and
associated background for the industrial and residential land-use scenarios.

6.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used to calculate intake values and
subsequent HI and excess cancer risk values for the individual exposure pathways. The appendix shows
parameters for both industrial and residential land-use scenarios. The equations for nonradiological
COCs are based upon the Risk Assessment Guidance for Superfund (RAGS) (EPA 1989). Parameters are
based upon information from the RAGS (EPA 1989), the Technical Background Document for
Development of Soil Screening Levels (NMED December 2000), as well as other EPA and NMED
guidance documents. Parameters reflect the reasonable maximum exposure (RME) approach advocated
by the RAGS (EPA 1989).

6.6.2  Risk Characterization

Table 4 shows an HI of 0.24 for the SWMU 502 nonradiological COCs and an estimated excess cancer
risk of 7.34E-6 for the designated industrial land-use scenario. The numbers presented include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation for nonradiological COCs.

The HI is 2.66 with an estimated excess cancer risk of 2.94E-5 for the nonradiological COCs under the
residential land-use scenario (Table 4). The numbers in the table include exposure from soil ingestion,
dermal contact, and dust inhalation. Based upon the nature of local soil, other exposure pathways are not
evaluated (see Appendix 1).

6.7 Step 6. Comparison of Risk Values to Numerical Guidelines
The human health risk assessment analysis evaluated the potential for adverse health effects for both the
industrial (the designated land-use scenario for this site) and residential land-use scenarios.

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.24 (Jower than the
numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 7E-6. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001);
thus the excess cancer risk for this site is below the suggested acceptable risk value. This assessment also
determines risks by evaluating background concentrations of the potential nonradiological COCs for both
the industrial and residential land-use scenarios. The incremental risk is determined by subtracting risk
associated with background from potential COC risk (Table 5). These numbers are not rounded before
the difference is determined and therefore may appear to be inconsistent with numbers presented in tables
and within the text. For conservatism, the background constituents that do not have quantified
background concentrations are assumed to have a hazard quotient (HQ) of 0.00. The incremental HI is
0.20 and the estimated incremental cancer risk is 3.8E-6 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological COCs
considering an industrial land-use scenario.
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Table 3
Toxicological Parameter Values for SWMU 502 Nonradiological COCs
RfD, R, SF, SF., Cancer

coc (mg/kg-day) | Confidence® | (mg/kg-day) | Confidence® | (mg/kg-day)' | (mgikg-day)’ Class® ABS
Inorganic
Antimony 4E-4° M - - - - - 0.01¢
Arsenic 3E-4° M - - 1.5E+0° 1.5E+1° A 0.03°
Barium 2E-1° M 2E-1° - - — D 0.01¢
Cobalt 2E-2° - 5.7E-6' - - 9.8E+0° - 0.01¢
Copper 4E-2° - - - - - D 0.01°
Nickel 2E-2° M - - - - - 0.01°
Nitrate 1.6E+0° M - - - - - 0.01°
Silver 5E-3° L - - - - D 0.01°
Vanadium 5E-3° - - - - - - 0.01¢
Zinc 3E-2" Mto H - - - - D 0.01°
Organic
Acetone 9E-1° L - - — - D 0.01¢
Benzo(a)anthracene - - - - 7.3E-1° 3.1E-1° B2 0.13¢
Benzo(a)pyrene - - - - 7.3E+0° 3.1E+Q° B2 0.13¢
Benzo(b)fluoranthene - - - - 7.3E-1° 7.3E-1° B2 0.13¢
Benzo(ghi)perylene - - - - 7.3E+0° 7.3E+0° B2 0.13¢
Benzo(k)fluoranthene - - - - 7.3E-2° 7.38-2° B2 0.13¢
Butanone, 2- 6.0E-1° L 1.4E+0° L - — D 0.1°
Chloroform 1E-2° M 8.6E-5° - 3.1E-2° 8.1E-2° B2 0.1°
Chrysene - - - - 7.3E-3° 3.1E-3° B2 0.13¢
Di-n-butyl phthalate 1.0E-1° L - - - - D 0.1°
Dinitrophenol, 2,4- 2.0E-3° - 2.0E-3° - - - - 0.1°
Ethylhexyl)phthalate, bis, 2- 2E-2° - 2E-2° - 1.4E-2° 1.4E-2° - 0.01'
Fluoranthene 4.0E-2° L 4.0E-2° - — - D 0.13¢
HMX 5E-2° L 5E-2° - - - D 0.1°
Indeno(1,2,3-c,d)pyrene - - - - 7.3E-1° 7.3E-1° B2 0.13¢
Pentaerythritol tetranitrate (PETN) 2E-3° L - - 4E-03° 4E-03° B1 0.1°
Perchlorate 7E-4° L - - - - - 0.1

Refer to footnotes at end of table.
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Table 3 (Concluded)
Toxicological Parameter Values for SWMU 502 Nonradiological COCs

RfD, R, SF, SF,, Cancer

cocC (mg/kg-day) | Confidence® | (mg/kg-day) | Confidence® | (mg/kg-day)”’ | (mg/kg-day)” Class® ABS
Organic (Continued)
Phenanthrene 3.0E-1° L 3.0E-1° - - - D 0.13¢
Pyrene 3E-2° L 3E-2° - - - D 0.1°
RDX 3E-3° H 3E-3° - 1.1E-1° 1.1E-1° C 0.1°
Styrene 2.0E-1° M 2.9E-1° M - -~ - 0.01'

Notes:

*Confidence associated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high.
EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a):

A =Human carcinogen

B1 = Probable human carcinogen. Limited human data are available
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans.

C = Possible human carcinogen.

D = Not classifiable as to human carcinogenicity.
“Toxicological parameter values from IRIS electronic database (EPA 2013).
“Toxicological parameter values from NMED 2012.
“Toxicological parameter values from Regional Screening Levels electronic database (EPA 2013b).
Toxicological parameter values from Risk Assessment Information System (ORNL 2003).

ABS = Absorption factor.

CoC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.
IRIS = Integrated Risk Information System.
mg/kg-day = Milligram(s) per kilogram day.
(mg/kg-day) ' = Per milligram per kilogram day.
RfDinn = Inhalation chronic reference dose.
RfD, = Oral chronic reference dose.

SFinh = Inhalation slope factor.

SF, = Oral slope factor.

SwWmMU = Solid Waste Management Unit.

- = Information not available.
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Table 4
Risk Assessment Values for SWMU 502 Nonradiological COCs
Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario® Scenario®
(All Samples) Hazard Cancer Hazard Cancer
CcoC (mg/kg) Index Risk Index Risk
Inorganic
Antimony 13.3 0.03 - 0.44 -
Arsenic 9.91 0.04 6.23E-06 0.46 2.55E-05
Barium 854 0.01 - 0.16 -
Cobalt 8.57 0.00 4.32E-09 0.01 9.19E-09
Copper 36.4 0.00 - 0.01 -
Nickel 14.8 0.00 - 0.01 -
Nitrate 6460 0.01 - 0.07 -
Silver 1.31 0.00 - 0.00 -
Vanadium 53.1 0.01 - 0.10 -
Zinc 124 0.00 - 0.01 -
| Organics
Acetone 0.0104 0.00 - 0.00 -
Benzo(a)anthracene 0.0209 - 9.91E-09 - 3.37E-08
Benzo(a)pyrene 0.0227 - 1.08E-07 - 3.66E-07
Benzo(b)fluoranthene 0.0394 - 1.87E-08 - 6.35E-08
Benzo(ghi)perylene 0.0119 - 5.64E-08 - 1.92E-07
Benzo(k)fluoranthene 0.0241 - 1.14E-09 - 3.88E-09
Bis 2-(Ethylhexyl)phthalate 0.177 0.00 9.23E-10 0.00 4E-09
Butanone, 2- 0.00256 0.00 - 0.00 -
Chloroform 0.00686 0.00 1.33E-08 0.00 2.85E-08
Chrysene 0.0154 - 7.3E-11 - 2.48E-10
Di-n-butyl phthalate 1.89 0.00 - 0.00 -
Dinitrophenol, 2,4- 10.9 0.01 - 0.06 -
Fluoranthene 0.0276 0.00 - 0.00 -
HMX 0.38 0.00 - 0.00 -
Indeno(1,2,3-c,d)pyrene 0.0136 - 6.45E-09 - 2.19E-08
Pentaerythritol tetranitrate (PETN) 142 0.12 3.3E-07 1.16 1.17E-06
Perchlorate 6.48 0.01 - 0.12 -
Phenanthrene 0.0108 0.00 - 0.01 -
Pyrene 0.0234 0.00 - 0.00 -
RDX 8.83 0.00 5.63E-07 0.05 2E-06
Styrene 0.000453 0.00 - 0.00 -
Total 0.24 7.34E-06 2.66 2.94E-05
Notes:
°EPA 1989.
coC = Constituent of concern.
EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.
- = Information not available or not applicable.
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Table 5
Risk Assessment Values for SWMU 502 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration® Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Antimony 3.9 0.01 - 0.13 -
Arsenic 5.6 0.02 3.52E-06 0.26 1.44E-05
Barium 130 0.00 - 0.02 -
Cobalt 5.2 0.00 2.62E-09 0.00 5.58E-9
Copper 15.4 0.00 - 0.01 -
Nickel 11.5 0.00 - 0.01 -
Nitrate NA 0.00 - 0.00 -
Silver <1.0 0.00 - 0.00 -
Vanadium 20.4 0.00 - 0.04 -
Zinc 62 0.00 - 0.00 -
Total 0.04 3.52E-06 0.47 1.44E-5

Notes:
*Dinwiddie 1997, Coyote Test Field Area Supergroup.
®From EPA 1989.

cocC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram(s) per kilogram.

NA = Not established.

SWMU = Solid Waste Management Unit.
- = Information not available.

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 2.7 is slightly
above the numerical guidance. The excess cancer risk is 2.9E-5. NMED guidance states that cumulative
excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the excess cancer risk for
this site is above the suggested acceptable risk value. The incremental HI is 2.2 and the estimated
incremental cancer risk is 1.5E-5 for the residential land-use scenario. These incremental risk
calculations indicate slight risk to human health from nonradiological COCs considering a residential
land-use scenario based on NMED guidelines.

Though both the HI and estimated excess cancer risk are above the NMED guideline for the residential
land-use scenario, maximum concentrations were used in the risk calculation. Since the site has been
adequately characterized, average concentrations are more representative of actual site conditions.

Using the upper 95% confidence limit of the mean concentrations for the main contributors to excess
cancer risk and hazards (summarized in Appendix 2), antimony (2.2 mg/kg), arsenic (5.9 mg/kg), barium
(277 mg/kg), and pentaerythritol tetranitrate (PETN) (15.2 mg/kg) the total HI and estimated excess
cancer risk are reduced to 0.97 and 1.8E-5, respectively. Thus, using more realistic concentrations in the
risk calculations that more accurately depict actual site conditions, the total HI is below NMED
guidelines. Using the upper confidence limit (UCL) concentrations, the incremental HI is 0.47 and the
estimated incremental cancer risk is 3.8E-6. These incremental risk calculations indicate insignificant
risk to human health from nonradiological COCs considering a residential land-use scenario.
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6.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 502 was based upon the
initial conceptual model that was validated with confirmatory soil sampling conducted across the site. The
DQOs contained in the Work Plan are appropriate for use in risk-screening assessments. The data
collected, based upon sample location, density, and depth, and are representative of the site. The
analytical requirements and results satisfy the DQOs. The confirmatory analytical data were reviewed and
verified/validated according to AOP 00-03, “Data Validation Procedure for Chemical and Radiochemical
Data,” (SNL May 2011). Data packages from the each analytical laboratory were determined to be
defensible and acceptable for use in this risk assessment. Therefore, the DQOs have been fulfilled.
Therefore, there is no uncertainty associated with the data quality used to perform the risk screening
assessment at SWMU 502.

Because of the location, history, and future land use, there is low uncertainty in the land-use scenario and
the potentially affected populations that were considered in performing the risk assessment analysis.
Based upon the COCs found in near-surface soil and the location and physical characteristics of the site,
there is low uncertainty in the exposure pathways relevant to the analysis.

An RME approach is used to calculate the risk assessment values. Specifically, the parameter values in
the calculations are conservative and calculated intakes may be overestimated. Maximum measured
values of COC concentrations are used to provide conservative results.

Table 3 shows the uncertainties (confidence levels) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from the IRIS (EPA 2013), the Technical Background
Document for Development of Soil Screening Levels (NMED December 2012, and Multi-Regional Soil
Screening Levels (EPA, 2013b). Because of the conservative nature of the RME approach, uncertainties
in toxicological values are not expected to change the conclusion from the risk assessment analysis.

Risk assessment values for nonradiological COCs are within the acceptable range for human health under
an industrial land-use scenario compared to established numerical guidance.

The overall uncertainty in all of the steps in the risk assessment process is not considered to be significant
with respect to the conclusion reached.

6.9 Summary

SWMU 502 contains identified COCs consisting of some inorganic and organic compounds. Because of
the location of the site, the designated industrial land-use scenario, and the nature of contamination,
potential exposure pathways identified for this site include soil ingestion, dermal contact, and dust
inhalation. The same exposure pathways are applied to the residential land-use scenario.

Uncertainties associated with the calculations are considered small relative to the conservatism of this risk
assessment analysis. Therefore, it is concluded that this site poses insignificant risk to human health
under both the industrial and residential land-use scenarios.

7.0 Ecological Risk Assessment

7.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential ecological
concern (COPECs) in the soil at SWMU 502. A component of the NMED Risk-Based Decision Tree
(NMED March 1998) is to conduct an ecological assessment that corresponds with that presented in
EPA’s Ecological RAGS (EPA 1997¢). The current methodology is tiered and contains an initial scoping
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assessment followed by a more detailed risk assessment. Initial components of NMED’s decision tree (a
discussion of DQOs, data assessment, and evaluations of both bioaccumulation and fate and transport
potential) are addressed in previous sections of this report. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential ecological
risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk assessment whereby a
more quantitative estimate of ecological risk is conducted. Although this assessment is conservative in
the estimation of ecological risks, ecological relevance and professional judgment are also used as
recommended by the EPA (1998) to ensure that predicted exposures of selected ecological receptors
reflect those reasonably expected to occur at the site.

7.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent to, the site
to constituents associated with site activities. Included in this section are an evaluation of existing data
and a comparison of maximum detected concentrations to background concentrations, examination of
bioaccumulation potential, and fate and transport potential. A scoping risk-management decision
(Section 7.2.4) involves summarizing the scoping results and determining whether further examination of
potential ecological impacts is necessary.

7.2.1  Data Assessment
As indicated in Section 4.0 (Table 1), constituents in soil are identified as COPECs for this site.

7.2.2  Bioaccumulation
Among the COPECs discussed in Section 7.2.1, the following are considered to have bioaccumulation
potential in aquatic environments (Section 4.0, Table 1):

¢  Aluminum ¢ Benzo(a)anthracene

¢ Antimony ¢ Benzo(a)pyrene

e Arsenic e Benzo(b)fluoranthene
e Barium * Benzo(ghi)perylene

e Cadmium e Benzo(k)fluoranthene
e lLead e Chrysene

e Manganese * Di-n-butyl phthalate
s Mercury ¢ Fluoranthene

* Nickel e Indeno(1,2,3-c,d)pyrene
*  Vanadium ¢  Phenanthrene

e Zinc e Pyrene

However, it should be noted that as directed by the NMED (March 1998), bioaccumulation for inorganic
constituents is assessed exclusively based upon maximum reported bioconcentration factors (BCFs) for
aquatic species. Because only aquatic BCFs are used to evaluate the bioaccumulation potential for
metals, bioaccumulation in terrestrial species is likely to be overpredicted.

7.2.3  Fate and Transport Potential

The potential for the COPECs to migrate from the source of contamination to other media or biota is
discussed in Section 5.0. As noted in Table 2 (Section 5.0), wind, surface water, and biota (food chain
uptake) are expected to be of low significance as transport mechanisms for COPECs at this site.
Degradation and transformation of the COPECs are also expected to be of low significance.
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7.2.4  Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that complete
ecological pathways may be associated with this site and that COPECs also exist at the site. Asa
consequence, a detailed ecological risk assessment is deemed necessary to predict the potential level of
ecological risk associated with the Site.

7.3 Risk Assessment

As concluded in Section 7.2.4, both complete ecological pathways and COPECs are associated with this
site. The ecological risk assessment performed for the site involves a quantitative estimate of current
ecological risks using exposure models in association with exposure parameters and toxicity information
obtained from the literature. The estimation of potential ecological risks is conservative to ensure that
ecological risks are not underpredicted.

Components within the risk assessment include the following:
® Problem Formulation—sets the stage for the evaluation of potential exposure and risk.
® Exposure Estimation—provides a quantitative estimate of potential exposure.

® Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of COPECs to
specific receptors.

® Risk Characterization—characterizes the ecological risk associated with exposure of the receptors
to environmental media at the site.

® Uncertainty Assessment—discusses uncertainties associated with the estimation of exposure and
risk.

* Risk Interpretation—evaluates ecological risk in terms of HQs and ecological significance.

® Risk Assessment Scientific/Management Decision Point—presents the decision to risk managers
based upon the results of the risk assessment.

7.3.1  Problem Formulation

Problem formulation is the initial stage of the risk assessment that provides the introduction to the risk
evaluation process. Components that are addressed in this section include a discussion of ecological
pathways and the ecological setting, identification of COPECs, and selection of ecological receptors. The
conceptual model, ecological food webs, and ecological endpoints (other components commonly
addressed in an ecological risk assessment) are presented in “Predictive Ecological Risk Assessment
Methodology, Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July
1998) and are not duplicated here.

7.3.1.1 Ecological Pathways and Setting

SWMU 502 is approximately 250 square feet (0.0057 acres) in size. The site is located in an area
dominated by grassland habitat. However the site is in a heavy use area and is entirely bare. No
threatened or endangered species exist at this site, and seeps, or springs are associated with the site.
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Complete future ecological pathways may exist at this site through the exposure of plants and wildlife to
COPEC:s in the soil at this site. It is assumed that direct uptake of COPECs from soil is the major route of
exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure modeling for the
wildlife receptors is limited to the food and soil ingestion pathways. Because of the lack of surface water
at this site, exposure to COPECs through the ingestion of surface water is considered insignificant.
Inhalation and dermal contact also are considered insignificant pathways with respect to ingestion
(Sample and Suter 1994). Groundwater is not expected to be affected by COPECs at this site.

7.3.1.2 COPECs

The onsite surface disposal was the primary source of COPECs at SWMU 502. All COPECs identified
for this site are listed in Section 7.2.1. The COPECs include both inorganic and organic analytes. The
analytes were screened against background concentrations and those that exceeded the approved
SNL/NM background screening levels (Dinwiddie September 1997) for the area were considered to be
COPECs. All organic analytes detected in the soil. Nonradiological inorganic constituents that are
essential nutrients, such as iron, magnesium, calcium, potassium, and sodium, are not included in this risk
assessment as set forth by the EPA (1989). In order to provide conservatism, this ecological risk
assessment is based upon the maximum soil concentrations of the COPECs measured in the upper 5 feet
of soil at this site. Table 1 presents maximum concentrations for the COPECs.

7.3.1.3 Ecological Receptors

A nonspecific perennial plant is selected as the receptor to represent plant species at the site (IT July
1998). Vascular plants are the principal primary producers at the site and key to the diversity and
productivity of the wildlife community associated with the site. The deer mouse (Peromyscus
maniculatus) and the burrowing owl (Speotyto cunicularia) are used to represent wildlife use. Because of
its opportunistic food habits, the deer mouse is used to represent a mammalian herbivore, omnivore, and
insectivore. The burrowing owl is selected to represent a top predator at this site. The burrowing owl is
present at SNL/NM and is designated a species of management concern by the U.S. Fish and Wildlife
Service in Region 2, which includes the state of New Mexico (USFWS September 1995).

7.3.2  Exposure Estimation

For nonradiological COPECs, direct uptake from the soil is considered the only significant route of
exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food and soil
ingestion pathways. Inhalation and dermal contact are considered insignificant pathways with respect to
ingestion (Sample and Suter 1994). Drinking water is also considered an insignificant pathway because
of the lack of surface water at this site. The deer mouse is modeled under three dietary regimes: as an
herbivore (100 percent of its diet as plant material), as an omnivore (50 percent of its diet as plants and 50
percent as soil invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl is modeled as a strict predator on small mammals (100 percent of its diet as deer mice). -
Because the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous,
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only omnivorous
mice, the diet of the burrowing owl is modeled with intake of omnivorous mice only. Both species are
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 6 presents the species-
specific factors used in modeling exposures in the wildlife receptors. Justification for use of the factors
presented in this table is described in the ecological risk assessment methodology document (IT July
1998).

Although home range is also included in this table, exposures for this risk assessment are modeled using
an area use factor of 1.0, implying that all food items and soil ingested come from the site being
investigated. The maximum COPEC concentrations measured in the upper five feet of soil were used to
conservatively estimate potential exposures and risks to plants and wildlife at this site.
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Table 6

Exposure Factors for Ecological Receptors at SWMU 502

Body Weight Food intake Rate Home Range
Receptor Species Class/Order Trophic Level (kg)® (kg/day)® Dietary Composition® (acres)
Deer Mouse Mammalia/ . d Plants: 100% e
2.39E-2 - 2.7E-1
(Peromyscus maniculatus) Rodentia Herbivore 3.728-3 (+ Soil at 2% of intake)
i Plants: 50%
3;;:):‘10;258 maniculatus) L":gg:ﬁ:a/ Omnivore 2.39E-2° 3.72E-3 Invertebrates: 50% 2.7E-1°
4 (+ Soil at 2% of intake)
Deer Mouse Mammalia/ . d Invertebrates: 100% e
2.39E-2 .72E- 2.7E-1
(Peromyscus maniculatus) Rodentia Insectivore 3.72E-3 (+ Soil at 2% of intake)
. . 0,
Burrowing owl Aves/ Carnivore 1.55E-1" 1.73E2 Rodents: 100% 3.5E+19

(Speotyto cunicularia)

Strigiformes

(+ Soil at 2% of intake)

Notes:

*Body weights are in kg wet weight.

®Food intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
“Dietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake.

“Silva and Downing 1995.

°EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho.

‘Dunning 1993.
“Haug et al. 1993.

EPA = U.S. Environmental Protection Agency.

kg = kilogram(s).

SWMU = Solid Waste Management Unit.
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Table 7 provides the transfer factors used in modeling the concentrations of COPECs through the food
chain. Table 8 presents maximum concentrations in soil and derived concentrations in tissues of the
various food chain elements that are used to model dietary exposures for each of the wildlife receptors.

7.3.3  Ecological Effects Evaluation

Table 9shows benchmark toxicity values for the plant and wildlife receptors. For plants, the benchmark
soil concentrations are based upon the lowest-observed-adverse-effect level (LOAEL). For wildlife, the
toxicity benchmarks are based upon the no-observed-adverse-effect level (NOAEL) for chronic oral
exposure in a taxonomically similar test species. Sufficient toxicity information was not available to
estimate the LOAELs or NOAELSs for some COPECs.

7.3.4  Risk Characterization

Maximum concentrations in soil and estimated dietary exposures are compared to plant and wildlife
benchmark values, respectively. Table 10 presents the results of these comparisons. HQs are used to
quantify the comparison with benchmarks for plants and wildlife exposure.

HQs for plants exceeded unity for antimony, barium, vanadium, and zinc. However only vanadium
exceeded a HQ of 10. For the deer mice, HQs exceeded unity for antimony, arsenic, barium, vanadium,
2,4-dinitrophenol, and RDX. For the burrowing owl, the HQ for bis 2-(ethylhexyl)phthalate only slightly
exceeded unity. As directed by the NMED, HIs were calculated for each of the receptors (the HI is the
sum of chemical-specific HQs for all pathways for a given receptor). All receptors had total HIs greater
than unity, with a maximum HI of 70 for the insectivorous deer mouse.

7.3.5  Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SWMU 502. These
uncertainties result from assumptions used in calculating risk that could overestimate or underestimate
true risk presented at a site. For this risk assessment, assumptions are made that are more likely to
overestimate exposures and risk rather than to underestimate them. These conservative assumptions are
used to be more protective of the ecological resources potentially affected by the site. Conservatisms
incorporated into this risk assessment include the use of maximum measured analyte concentrations in
soil to evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the
incorporation of strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for
the deer mouse. Each of these uncertainties, which are consistent among each of the SWMU-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the ecological risk
assessment methodology document for the SNL/NM Environmental Restoration Project (IT July 1998).

The assumption of an area use factor of 1.0 is a source of uncertainty for both the mouse and the
burrowing owl at this site. Because SWMU 502 is approximately 0.0057 acre in size and the home range
of the mouse 0.27 acres, an area use factor of approximately 0.02 would be justified for this receptor.
This is sufficient to reduce the all of the HQs to less than 1.0 for all of the receptors.

A further source of uncertainty associated with the prediction of ecological risks at this site is the use of
the maximum measured concentrations to evaluate exposure and risk. This results in a conservative
exposure scenario that does not necessarily reflect actual site conditions. To evaluate the potential effect
on risk predictions by the use of the maximum concentrations as exposure point concentrations, UCLs of
the mean (Appendix 2) soil concentrations were calculated for antimony (2.2 mg/kg), arsenic (5.9 mg/kg),
barium (277 mg/kg), and vanadium (29 mg/kg). Exposures to plants at the 95% UCL concentration for
vanadium reduces the HQs to 15, indicating low average risk to this receptor from this COPEC. All of
the deer mouse HQ)s are reduced to levels below 12, indicating low average risk to this receptor from
these COPECs. Based upon this uncertainty analysis, the potential for ecological risks at SWMU 502 is
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Table 7

Transfer Factors Used in Exposure Models for COPECs at SWMU 502

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transfer Factor Transfer Factor

Inorganic

Antimony 2.0E-1° 1.0E+0° 1.0E-3°
Arsenic 4.0E-2° 1.0E+0° 2.0E-3°
Barium 1.5E-1° 1.0E+0° 2. QE-4°
Cobalt 4.0E-1° 1.0E+0° 3.0E-2°
Copper 8.0E-1° 2.5E-1" 1.0E-2°
Nickel 2.0E-1° 3.8E-1° 6.0E-3°
Nitrate - - -
Silver 1.0E+0° 2.5E-1" 5.0E-3°
Vanadium 5,5E-3° 1.0E+0° 2.5E-3°
Zinc 1.5E+0° 3.0E-1 1.0E-1°
Organics?

Acetone 5.3E+01 1.3E+01 1.0E-08
Benzo(a)anthracene 2.2E-02 2.5E+01 1.1E-02
Benzo(a)pyrene 1.1E-02 2.7E+01 3.8E-02
Benzo(b)fluoranthene 6.2E-03 2.8E+01 1.1E-01
Benzo(ghi)perylene 6.1E-03 2.8E+01 1.2E-01
Benzo(k)fluoranthene 4.3E-03 2.9E+01 2.1E-01
Bis 2-(Ethylhexyl)phthalate 1.6E-03 3.2E+01 1.3E+00
Butanone, 2- 2.6E+01 1.4E+01 3.7E-08
Chloroform 3.0E+00 1.6E+01 1.8E-06
Chrysene 1.5E-02 2.6E+01 2.3E-02
Di-n-butyl phthalate 8.4E-02 2.2E+01 1.1E-03
Dinitrophenol, 2,4- 2.8E+00 1.7E+01 2.0E-06
Fluoranthene 5.7E-02 2.3E+01 2.1E-03
HMX 2.7E+01 1.4E+01 3.4E-08
Indeno(1,2,3-c,d)pyrene 6.1E-03 2.8E+01 1.2E-01
Pentaerythritol tetranitrate (PETN) 2.8E-01 2.0E+01 1.3E-04
Perchlorate 8.7E+04 6.7E+00 1.9E-14
Phenanthrene 8.9E-02 2.2E+01 9.6E-04
Pyrene 3.3E-02 2.4E+01 5.8E-03
RDX 1.2E+01 1.5E+01 1.5E-07
Styrene 7.6E-01 1.8E+01 2.1E-05

Notes:

*From Baes et al. (1984).
®Default value.

°From NCRP (January 1989).
*From Ma (1982).

“From IAEA (1992).

From Stafford et al. (1991).

9Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). Soil-to-invertebrate transfer
factors from equations developed in Connell and Markwell (1990). All three equations based upon relationship of the transfer factor
to the Octanol-water partition coefficient (log K, ) value of compound.

SWMU
- = Information not available.
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Table 8
Media Concentrations® for COPECs at SWMU 502
Soil Plant Soil Deer Mouse

COPEC (Maximum)® Foliage® Invertebrate® Tissues®
Inorganic
Antimony 13.3 2.7E+00 1.3E+01 9.1E-03
Arsenic 9.91 4.0E-01 9.9E+00 3.7E-03
Barium 854 1.3E+02 8.5E+02 9.1E-02
Cobalt 8.57 3.4E+00 8.6E+00 3.4E-01
Copper 36.4 2.9E+01 9.1E+00 9.3E-01
Nickel 14.8 3.0E+00 5.6E+00 6.1E-02
Nitrate 6460 - - -
Silver 1.31 1.3E+00 3.3E-01 2.1E-02
Vanadium 53.1 2.9E-01 5.3E+01 1.1E-02
Zinc 124 1.9E+02 3.7E+01 5.9E+01
Organics
Acetone 0.0104 5.5E-01 1.3E-01 1.8E-08
Benzo(a)anthracene 0.0209 4.6E-04 5.2E-01 3.2E-05
Benzo(a)pyrene 0.0227 2.6E-04 6.0E-01 8.4E-05
Benzo(b)fluoranthene 0.0394 2.4E-04 1.1E+00 3.6E-04
Benzo(ghi)perylene 0.0119 7.2E-05 3.3E-01 1.1E-04
Benzo(k)fluoranthene 0.0241 1.0E-04 7.0E-01 3.9E-04
Bis 2-(Ethylhexyl)phthalate 0.177 2.8E-04 5.6E+00 1.6E-02
Butanone, 2- 0.00256 6.7E-02 3.5E-02 7.7E-09
Chioroform 0.00686 2.1E-02 1.1E-01 1.1E-07
Chrysene 0.0154 2.3E-04 4.0E-01 3.9E-05
Di-n-butyl phthalate 1.89 1.6E-01 4 2E+01 6.5E-04
Dinitrophenol, 2,4- 10.9 3.0E+01 1.8E+02 1.9E-04
Fluoranthene 0.0276 1.6E-03 6.4E-01 1.4E-05
HMX 0.38 1.0E+01 5.2E+00 1.1E-06
Indeno(1,2,3-c,d)pyrene 0.0136 8.3E-05 3.8E-01 1.3E-04
Pentaerythritol tetranitrate (PETN) 142 3.9E+01 2.9E+03 1.7E-02
Perchlorate 6.48 5.6E+05 4.4E+01 3.3E-08
Phenanthrene 0.0108 2.1E-03 5.2E-01 7.7E-06
Pyrene 0.0234 7.6E-04 5.7E-01 2.2E-05
RDX 8.83 1.1E+02 1.3E+02 4 9E-05
Styrene 0.000453 3.5E-04 8.4E-03 2.3E-08

Notes:

®In milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration measurements are
assumed to have been based upon dry weight. Values have been rounded to two significant digits after calculation.

®Product of the soil concentration and the corresponding transfer factor.
‘Based upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in food and soil times the
food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 3.125 (EPA 1993).
COPEC = Constituent of potential ecological concern.

SWMU = Solid Waste Management Unit.
- = Information not available.
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Table 9

Toxicity Benchmarks for Ecological Receptors at SWMU 502

Mammalian NOAELs

Avian NOAELs

Burrowing
Plant Mammalian Test Species Deer Mouse Avian Test Species Oowl
COPEC Benchmark®® | Test Species™® NOAEL%® NOAEL® Test Species® NOAEL%® NOAEL®9
Inorganic
Antimony 5 Mouse 0.125 0.133 - - -
Arsenic 10 Mouse 0.126 0.133 mallard 5.14 5.14
Barium 500 rat" 51 10.5 chicks 20.8 20.8
Cobait 20 - - - - - -
Copper 100 Mink 11.7 29.8 chicks 47 47
Nickel 30 Rat 40 78.2 mallard 77.4 77.4
Nitrate - guinea pig 507 1242 - - -
Silver 2 Rat 17.8 34.8 - - -
Vanadium 2 rat 0.21 0.381 mallard 11.4 11.4
Zinc 50 Rat 160 313 chicken 14.5 14.5
Organics
Acetone - Rat 10 19 - — -
Benzo(a)anthracene 18 Mouse 1 1.1 - - -
Benzo(a)pyrene 18 Mouse 1 1.1 - - -
Benzo(b)fluoranthene 18 Mouse 1 1.1 - - -
Benzo(ghi)perylene 18 Mouse 1 1.1 - - -
Benzo(k)fluoranthene 18 Mouse 1 1.1 - - -
Bis 2-(Ethylhexyl)phthalate - Mouse 18.3 19.4 ringed dove 1.1 1.1
Butanone, 2- - Rat 1771 3464 - - -
Chloroform — Rat 15 29 - - -
Chrysene 18 Mouse 1 1.1 - - -
Di-n-butyl phthalate 200 Mouse 550 582 ringed dove 0.11 0.1
Dinitrophenol, 2,4- - Rat 3.8 7.4 - - —
Fluoranthene 18 Mouse 12.5 13.2 - - -
HMX - Mouse 3 3.0 - - -
Indeno(1,2,3-c,d)pyrene 18 Mouse 1 1.1 - - -
Pentaerythritol tetranitrate (PETN) - Mouse 5868 6211 - - -
Refer to footnotes at end of table.
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Table 9 (Concluded)
Toxicity Benchmarks for Ecological Receptors at SWMU 502

Mammalian NOAELs

Avian NOAELs

Burrowing
Plant Mammalian Test Species Deer Mouse Avian Test Species Oowl

COPEC Benchmark®® | Test Species®® |  NOAEL®® NOAEL®! Test Species® NOAEL®® NOAEL®?
Organics (Continued)
Perchlorate - - - - - - -
Phenanthrene 18 Mouse 1 1.1 - - -
Pyrene 18 Mouse 7.5 7.9 - - —
RDX 100 Mouse 7 7.8 - - -
Styrene - Rat 95 185 - - -
Notes:

®In milligrams per kilogram soil dry weight.
®From Efroymson et al. (1997).

“Body weights (in kilograms) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted).
‘From Sample et al. (1996), except where noted.
°In milligrams per kilogram body weight per day.
‘Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a mammalian scaling factor of 0.25.
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL independent of body weight.

"Body weight: 0.435 kilogram.
‘Body weight: 0.86 kilogram.
1Body weight: 0.26 kilogram.

COPEC = Constituent of potential ecological concern.
NOAEL = No observed adverse effect level.

SWMU
- = Insufficient toxicity data.

= Solid waste management unit.
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HQs for Ecological Receptors at SWMU 502

Table 10

Deer Mouse Deer Mouse Deer Mouse
HQ HQ HQ Burrowing Owi
COPEC Plant HQ {Herbivorous) (Omnivorous) (Insectivorous) HQ

Inorganic

Antimony 2.7E+00 3.4E+00 9.7E+00 1.6E+01 -
Arsenic 9.9E-01 6.9E-01 6.2E+00 1.2E+01 5.0E-03
Barium 1.7E+00 2.1E+00 7.5E+00 1.3E+01 9.3E-02
Cobalt 4.3E-01 - - - -
Copper 3.6E-01 1.6E-01 1.0E-01 5.1E-02 3.2E-03
Nickel 4.9E-01 6.5E-03 9.1E-03 1.2E-02 5.5E-04
Nitrate - 1.6E-02 1.6E-02 1.6E-02 -
Silver 6.6E-01 6.0E-03 3.8E-03 1.6E-03 -
Vanadium 2.7E+01 5.5E-01 1.1E+01 2.2E+01 1.3E-02
Zinc 2.5E+00 9.4E-02 5.7E-02 2.0E-02 2.9E-01
Organics

Acetone — 4.4E-03 2.7E-03 1.1E-03 -
Benzo(a)anthracene 1.2E-03 1.3E-04 3.9E-02 7.7E-02 -
Benzo(a)pyrene 1.3E-03 1.0E-04 4 4E-02 8.9E-02 -
Benzo(b)fluoranthene 2.2E-03 1.5E-04 8.1E-02 1.6E-01 -
Benzo(ghi)perylene 6.6E-04 4.6E-05 2.5E-02 4.9E-02 -
Benzo(k)fluoranthene 1.3E-03 8.6E-05 5.1E-02 1.0E-01 —
Bis 2-(Ethylhexyl)phthalate - 3.1E-05 2.2E-02 4.5E-02 1.2E+00
Butanone, 2- - 3.0E-06 2.3E-06 1.6E-06 -
Chloroform - 1.1E-04 3.5E-04 6.0E-04 -
Chrysene 8.6E-04 7.9E-05 2.9E-02 5.9E-02 -
Di-n-butyl phthalate 9.5E-03 5.2E-05 5.7E-03 1.1E-02 1.1E-01
Dinitrophenol, 2,4- - 6.4E-01 2.2E+00 3.8E+00 -
Fluoranthene 1.5E-03 2.5E-05 3.8E-03 7.5E-03 -
HMX - 5.5E-01 41E-01 2.7E-01 -
Indeno(1,2,3-c,d)pyrene 7.6E-04 5.2E-05 2.8E-02 5.6E-02 -
Pentaerythritol tetranitrate (PETN) - 1.1E-03 3.6E-02 7.2E-02 -
Perchlorate - -

Refer to footnotes at end of table.
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Table 10 (Concluded)
HQs for Ecological Receptors at SWMU 502

Deer Mouse Deer Mouse Deer Mouse
HQ HQ HQ Burrowing Owl
COPEC Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ
Phenanthrene 1.3E-03 3.7E-04 3.9E-02 7.7E-02 -
Pyrene - 2.4E-05 5.6E-03 1.1E-02 -
RDX 8.8E-02 2.2E+00 2.4E+00 2.6E+00 -
Styrene - 3.0E-07 3.7E-06 7.0E-06 -
HI? 3.6E+01 1.0E+01 4.0E+01 7.0E+01 1.7E+00
Note: Bold text indicates HQ or HI exceeds unity.
*The Hl is the sum of individual HQs.
COPEC = Constituent of potential ecological concern.
HI = Hazard index.
HQ = Hazard quotient.
SWMU = Solid Waste Management Unit.
- = Insufficient toxicity data available for risk estimation purposes.
B-26 146239,02007000 10/22/13 9:40 AM
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expected to be low. HQs greater than unity were predicted; however, closer examination of the exposure
assumptions revealed an overestimation of risk primarily attributed to conservative toxicity benchmarks;
the use of maximum concentrations, maximum bioavailability, and maximum area use to estimate
exposure; and the contribution of background risk.

7.3.6  Risk Interpretation

Ecological risks associated with SWMU 502 were estimated through a risk assessment that incorporated
site-specific information when available. Initial predictions of potential risk to plants and deer mice from
exposure to several metals were based on maximum measured soil concentrations, highly conservative
plant toxicity benchmarks, and assumptions of high bioavailability. Actual risk to this receptor is
expected to be low based on more realistic exposure assumptions. Predictions of potential risk to the deer
mice from exposures to metals are also attributable to conservative exposure assumptions and to the
assumption of 100 percent area use by this receptor. Based upon this final analysis, the potential for
ecological risks associated with SWMU 502 is expected to be low.

7.3.7  Risk Assessment Scientific/Management Decision Point

After potential ecological risks associated with the site have been assessed, a decision is made regarding
whether the site should be recommended for Corrective Action Complete (CAC) without controls or
whether additional data should be collected to more thoroughly assess actual ecological risk at the site.
With respect to this site, ecological risks are predicted to be low. The scientific/management decision is
to recommend this site for CAC without controls.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being considered for
SNL/NM Environmental Restoration (ER) Project sites. This default set of exposure scenarios and
parameter values are invoked for risk assessments unless site-specific information suggests other
parameter values. Because many SNL/NM solid waste management units (SWMUSs) have similar types
of contamination and physical settings, SNL/NM believes that the risk assessment analyses at these sites
can be similar. A default set of exposure scenarios and parameter values facilitates the risk assessments
and subsequent review.

The default exposure routes and parameter values used are those that SNL/NM views as resulting in a
Reasonable Maximum Exposure (RME) value. Subject to comments and recommendations by the
U.S. Environmental Protection Agency (EPA) Region VI and New Mexico Environment Department
(NMED), SNL/NM will use these default exposure routes and parameter values in future risk
assessments.

At SNL/NM, all SWMU s exist within the boundaries of the Kirtland Air Force Base. Approximately 240
potential waste and release sites have been identified where hazardous, radiological, or mixed materials
may have been released to the environment. Evaluation and characterization activities have occurred at
all of these sites to varying degrees. Among other documents, the SNL/NM ER draft Environmental
Assessment (DOE 1996) presents a summary of the hydrogeology of the sites and the biological resources
present. When evaluating potential human health risk the current or reasonably foreseeable land use
negotiated and approved for the specific SWMU/AOC, aggregate, or watershed will be used. The
following references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 1995);
Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 1996); Workbook:
Future Use Management Area 7 (DOE and USAF March 1996). At this time, all SNL/NM SWMUSs have
been tentatively designated for either industrial or recreational future land use. The NMED has also
requested that risk calculations be performed based upon a residential land-use scenario. Therefore, all
three land-use scenarios will be addressed in this document.

The SNL/NM ER Project has screened the potential exposure routes and identified default parameter
values to be used for calculating potential intake and subsequent hazard index (HI), excess cancer risk and
dose values. The EPA (EPA 1989) provides a summary of exposure routes that could potentially be of
significance at a specific waste site. These potential exposure routes consist of:

e Ingestion of contaminated drinking water
® Ingestion of contaminated soil
¢ Ingestion of contaminated fish and shellfish

e Ingestion of contaminated fruits and vegetables
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® Ingestion of contaminated meat, eggs, and dairy products

® Ingestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

® Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or particulate)

* External exposure to penetrating radiation (immersion in contaminated air; immersion in
contaminated water; and exposure from ground surfaces with photon-emitting radionuclides)

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and subsurface at
the sites, we have evaluated these potential exposure routes for different land-use scenarios to determine
which should be considered in risk assessment analyses (the last exposure route is pertinent to
radionuclides only). At SNL/NM SWMU s, there is currently no consumption of fish, shellfish, fruits,
vegetables, meat, eggs, or dairy products that originate on site. Additionally, no potential for swimming
in surface water is present due to the high-desert environmental conditions. As documented in the
RESRAD computer code manual (ANL 1993), risks resulting from immersion in contaminated air or
water are not significant compared to risks from other radiation exposure routes.

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the following
four potential exposure routes from further risk assessment evaluations at any SNL/NM SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

That part of the exposure pathway for radionuclides related to immersion in contaminated air or water is
also eliminated.

Based upon this evaluation, for future risk assessments the exposure routes that will be considered are
shown in Table 1.

Table 1
Exposure Pathways Considered for Various Land-Use scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking Ingestion of contaminated drinking | Ingestion of contaminated drinking
water water water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds Inhalation of airborne compounds Inhalation of airborne compounds
(vapor phase or particulate) (vapor phase or particulate) (vapor phase or particulate)
Dermal contact (nonradiological Dermal contact (nonradiclogical Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents only) soil only
External exposure to penetrating External exposure to penetrating External exposure to penetrating
radiation from ground surfaces radiation from ground surfaces radiation from ground surfaces
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Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the more
significant exposure routes for chemicals; external exposure to radiation may also be significant for
radionuclides. All of the above routes will, however, be considered for their appropriate land-use
scenarios. The general equation for calculating potential intakes via these routes is shown below. The
equations are taken from “Assessing Human Health Risks Posed by Chemicals: Screening-Level Risk
Assessment” (NMED March 2000) and “Technical Background Document for Development of Soil
Screening Levels” (NMED December 2000). Equations from both documents are based upon the “Risk
Assessment Guidance for Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations
also apply to calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy (DOE) in
DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993). The Nuclear
Regulatory Commission (NRC) has approved the use of RESRAD for dose evaluation by licensees
involved in decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of
sites being reviewed by NRC staff. EPA Science Advisory Board reviewed the RESRAD model. EPA
used RESRAD in their rulemaking on radiation site cleanup regulations. RESRAD code has been
verified, undergone several benchmarking analyses, and been included in the International Atomic Energy
Agency’s VAMP and BIOMOVS Il projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other governmental
agency guidance. The pathways and values for chemical contaminants are discussed first, followed by
those for radionuclide contaminants. RESRAD input parameters that are left as the default values
provided with the code are not discussed. Further information relating to these parameters may be found
in the RESRAD Manual (ANL 1993) or by directly accessing the RESRAD websites at:
http://web.ead.anl.gov/resrad/home2/ or http://web.ead.anl.gov/resrad/documents/.

Generic Equation for Calculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess cancer risk, or
radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure pathways and is given
by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect (N
where;

C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway

EFD = exposure frequency and duration

BW =body weight of average exposure individual
AT = time over which exposure is averaged.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) is the
sum of the risks/doses for all of the site-specific exposure pathways and contaminants. For radionuclides,
the calculated radiation exposure, expressed as TEDE is compared directly to the exposure guidelines of
15 millirem per year (mrem/year) for industrial and recreational future use and 75 mrem/year for the
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unlikely event that institutional control of the site is lost and the site is used for residential purposes (EPA
1997).

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess cancer risk
resulting from the COCs present at the site. This estimate is evaluated for determination of further action
by comparison of the quantitative estimate with the potentially acceptable risk of 1E-5 for nonradiological
carcinogens. The evaluation of the noncarcinogenic health hazard produces a quantitative estimate (i.e.,
the HI) for the toxicity resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of this quantitative estimate with the EPA standard HI of
unity (1). The evaluation of the health hazard from radioactive compounds produces a quantitative
estimate of doses resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to determine
compliance with regulations.

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 1989) and
are outlined below. The RESRAD Manual (ANL 1993) describes similar equations for the calculation of
radiological exposures.

Soil Ingestion

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion can
occur from sources such as unwashed hands introducing contaminated soil to food that is then eaten. An
estimate of intake from ingesting soil will be calculated as follows:

C,*IR*CF*FEF*ED

* BW * AT
where:
I = intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day)
Cy = chemical concentration in soil (mg/kg)

[R  =ingestion rate (mg soil/day)

CF = conversion factor (1E-6 kg/mg)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time (period over which exposure is averaged) (days)

It should be noted that it is conservatively assumed that the receptor only ingests soil from the
contaminated source.

Soil Inhalation

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of intake
from inhaling soil will be calculated as follows (EPA August 1997):

L= C, *IR*EF*ED*%FW%,EF)
° BW * AT
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where:
Iy = intake of contaminant from soil inhalation (mg/kg-day)
Cg = chemical concentration in soil (mg/kg)
IR = inhalation rate (cubic meters [m’]/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

VF = soil-to-air volatilization factor (m*/kg)

PEF = particulate emission factor (m*/kg)

BW = body weight (kg)

AT = averaging time (period over which exposure is averaged) (days)

Soil Dermal Contact

C,*CF*SA* AF * ABS * EF * ED

D =
BW * AT
where:
D, = absorbed dose (mg/kg-day)
Cy =chemical concentration in soil (mg/kg)
CF = conversion factor (1E-6 kg/mg)
SA = skin surface area available for contact (cm?/event)
AF = soil to skin adherence factor (mg/cm?)
ABS = absorption factor (unitless)
EF = exposure frequency (events/year)

ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

A receptor can ingest water by drinking it or through using household water for cooking. An estimate of
intake from ingesting water will be calculated as follows (EPA August 1997):

- C, *IR*EF*ED
" BW * AT

where:

Iw = Intake of contaminant from water ingestion (mg/kg/day)

Cy = Chemical concentration in water (mg/liter [L])

IR =Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Inhalation

The amount of a constituent taken into the body via exposure to volatilization from showering or other
household water uses will be evaluated using the concentration of the constituent in the water source
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(EPA 1991 and 1992). An estimate of intake from volatile inhalation from groundwater will be
calculated as follows (EPA 1991):

; =C.*K*IR *EF*ED
y BW * AT

where:

I,y = Intake of volatile in water from inhalation (mg/kg/day)

Cw =Chemical concentration in water (mg/L)

K = volatilization factor (0.5 L/m®)

IR; = Inhalation rate (m*/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged—days)

For volatile compounds, volatilization from groundwater can be an important exposure pathway from
showering and other household uses of groundwater. This exposure pathway will only be evaluated for
organic chemicals with a Henry’s Law constant greater than 1x10 and with a molecular weight of 200
grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, based upon
the selected land-use scenarios for nonradiological and radiological COCs, respectively. References are
given at the end of the table indicating the source for the chosen parameter values. SNL/NM uses default
values that are consistent with both regulatory guidance and the RME approach. Therefore, the values
chosen will, in general, provide a conservative estimate of the actual risk parameter. These parameter
values are suggested for use for the various exposure pathways, based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites for which
the assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk assessments at sites
that have an industrial, recreational, or residential future land-use scenario. There are no current
residential land-use designations at SNL/NM ER sites, but NMED has requested this scenario to be
considered to provide perspective of the risk under the more restrictive land-use scenario. For sites
designated as industrial or recreational land use, SNL/NM will provide risk parameter values based upon
aresidential land-use scenario to indicate the effects of data uncertainty on risk value calculations or in
order to potentially mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The
parameter values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All deviations
will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios
Parameter | Industrial l Recreational | Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (day/yr) 250%° 52 wkiyr)*® 350°°
Exposure Duration (yr) 25%P¢ 30%°¢ 30°°°
70 Adult>®® 70 Adult*®
Body Weight (kg) 70%P¢ 15 Child*>® 15 Child*®¢
Averaging Time (days)
for Carcinogenic Compounds
(= 70 yr x 365 day/yr) 25,550%° 25,550%° 25,550%°
for Noncarcinogenic Compounds
(= ED x 365 day/yr) 9,125%° 10,950*° 10,950°
Soil Ingestion Pathway
200 Child®® 200 Child®®
Ingestion Rate (mg/day) 100%° 100 Adult®® 100 Adult®®
Inhalation Pathway
15 Child?® 10 Child?®
Inhalation Rate (m*/day) 20%° 30 Adult® 20 Adult®

Volatilization Factor (m°/kg)

Chemical Specific

Chemical Specific

Chemical Specific

Particulate Emission Factor (m°/kg)

1.36E9°

1.36E9°

1.36E9°

Water Ingestion Pathway

Ingestion Rate (liter/day) 2.4°% 2.4% 2.42
Dermal Pathway
0.2 Child? 0.2 Child®
Skin Adherence Factor (mg/cm?) 0.2° 0.07 Adult® 0.07 Adult®
Exposed Surface Area for Soil/Dust 2,800 Child® 2,800 Child®
(cm?/day) 3,300° 5,700 Aduit® 5,700 Adult®

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

Notes:

*Technical Background Document for Development of Soil Screening Levels (NMED 2000).

®Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).

Exposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.
hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not available.

wk = Week(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use scenarios
Parameter I Industrial l Recreational l Residential

General Exposure Parameters

Exposure Frequency 8 hr/day for 250 day/yr|4 hriwk for 52 wk/yr 365 day/yr

Exposure Duration (yr) 25°%° 30%° 30%°

Body Weight (kg) 70 Adult®® 70 Adult®® 70 Adult®®
Soil Ingestion Pathway

Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/day®

Averaging Time (days)

(= 30 yr x 365 day/yr) 10,950° 10,950° 10,950°

Inhalation Pathway

Inhalation Rate (m°fyr) 7,300%° 10,950° 7,300%°

Mass Loading for Inhalation g/m® 1.36 E-5° 1.36 E-5° 1.36 E-5°
Food Ingestion Pathway

Ingestion Rate, Leafy Vegetables

(kg/yr) NA NA 16.5°

Ingestion Rate, Fruits, Non-Leafy

Vegetables & Grain (kg/yr) NA NA 101.8°

Fraction Ingested NA NA 0.25"¢
Notes:

“Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
PExposure Factors Handbook (EPA August 1997).

*EPA Region VI guidance (EPA 1996).

For radionuclides, RESRAD (ANL 1993).

°SNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.
g = Gram(s).

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not applicable.

wk = Week(s).

yr = Year(s).
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APPENDIX 2
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF
MEAN CONCENTRATIONS

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration of the
constituents of concern (COCs) for initial risk calculation. If the maximum concentrations produce risk
above New Mexico Environment Department (NMED) guidelines, conservatism with this approach is
evaluated and, if appropriate, a more realistic approach is applied. When the site has been adequately
characterized, an estimate of the mean concentration of the COCs is more representative of actual site
conditions. The NMED has proposed the use of the 95% upper confidence limit (UCL) of the mean to
represent average concentrations at a site (NMED December 2000). The 95% UCL is calculated
according to NMED guidance using the U.S. Environmental Protection Agency ProUCL version 4.00.02
program (EPA 2008). Attached are the outputs from that program and the calculated UCLs used in the
risk analysis.

References

EPA, see U.S. Environmental Protection Agency.

New Mexico Environment Department (NMED), December 2000. “Technical Background Document for
Development of Soil Screening Levels,” Hazardous Waste Bureau and Ground Water Quality Bureau Voluntary
Remediation Program, New Mexico Environment Department, Santa Fe, New Mexico. December 18, 2000.

NMED, see New Mexico Environment Department.

Tharp, T. (Weston Solutions, Inc.), June 2002. Personal communication with K. Olsen (Hazardous Waste
Bureau, New Mexico Environment Department). June 12, 2002.

U.S. Environmental Protection Agency (EPA), April 2002. ProUCL User’s Guide, U.S. Environmental
Protection Agency, Washington, D.C.
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UCL Runs of the SWMU 502

Antimony

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Std. Error of Mean
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix B.docx
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0.349

133
1.628
0.968
2.207
0.333
1.355
4.102

0.505
0.944

2.188

2.396
2.222

Number of Distinct Observations

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

SD of log Data

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% H-UCL

95% Chebyshev (MVUE)UCL
97.5% Chebyshev (MVUE) UCL

99% Chebyshev (MVUE) UCL

Data Distribution

B-42

43

-1.053
2.588
0.115
0.749

0.911
0.944

1.89
2.273
2.619
3.299
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k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

95% Approximate Gamma UCL
95% Adjusted Gamma UCL

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix B.docx

14
1.163
1.628
1.376
123.2
98.56

0.0445
97.81

3.001
0.768

0.23
0.136

2.035
2.051

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL
95% Jackknife UCL
95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd} UCL
99% Chebyshev(Mean, Sd) UCL

B-43

2.176
2.188
2.176
2.874

4.12
2.237
2.456
3.079
3.706
4.939
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Arsenic

General Statistics
Number of Valid
Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Std. Error of Mean
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Vatue

Data not Normal at 5% Significance Level

Assuming Normal
Distribution

95% Student's-t UCL

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test
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1.85
991
5.207
492
2.281
0.344
0.438
0.617

0.924
0.944

5.785

5.807
5.791

Number of Distinct Observations

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

SD of log Data

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL
95% Chebyshev (MVUE) UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

Data Distribution

B-44

42

0.615
2.294
1.554
0.451

0.963
0.944

5.946
6.835
7.533
8.903
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k star {bias corrected) 5.01
Theta Star 1.039
MLE of Mean 5.207
MLE of Standard Deviation 2.326
nu star 440.9
Approximate Chi Square Value (.05) 393.2
Adjusted Level of Significance 0.0445
Adjusted Chi Square Value 391.7
Anderson-Darling Test Statistic 0.309
Anderson-Darling 5% Critical Value 0.753
Kolmogorov-Smirnov Test Statistic 0.0732
Kolmogorov-Smirnov 5% Critical Value 0.134

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma

Distribution
95% Approximate Gamma UCL 5.839
95% Adjusted Gamma UCL 5.861

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix B.docx

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 5.773
95% Jackknife
UCL 5.785
95% Standard Bootstrap UCL 5.758
95% Bootstrap-t UCL 5.797
95% Hall's Bootstrap UCL 5.823
95% Percentile Bootstrap UCL 5.769
95% BCA Bootstrap UCL 5.869
95% Chebyshev(Mean, Sd) UCL 6.706
97.5% Chebyshev(Mean, Sd) UCL 7.354
99% Chebyshev(Mean, Sd) UCL 8.628
B-45 146239,02007000 10/22/13 9:40 AM

S

£,

ﬂ%@wf d



Investigation Report for SWMU 502
Risk Assessment Report

Barium

General Statistics
Number of Valid
Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Std. Error of Mean
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal

Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL {Johnson-1978)

Gamma Distribution Test
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95.9
854
2383
197.5
153.8
23.19
0.645
2.153

0.768
0.944

277.3

284.5
278.6

Number of Distinct Observations

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

SD of log Data

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% H-UCL
95% Chebyshev (MVUE) UCL

97.5% Chebyshev (MVUE) UCL

99% Chebyshev (MVUE) UCL

Data Distribution

B-46

41

4.563

6.75
5.327
0.517

0.939
0.944

273.4
318.1
354.3
425.5
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k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance

Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma
Distribution

95% Approximate Gamma UCL
95% Adjusted Gamma UCL
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3.33
71.58
238.3
130.6

293
254.4
0.0445

2531

1.408
0.754

0.15
0.134

2745
2759

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics

95% CLT UCL
95% Jackknife
UcCL

95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, S5d) UCL

99% Chebyshev(Mean, Sd) UCL

B-47

276.5

277.3
276.8
291.6
296.7
277.8
284.8
3394
383.1

469
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PETN

General Statistics
Number of Valid

Observations 44 Number of Distinct Observations 27
Raw Statistics Log-transformed Statistics

Minimum 0.245 Minimum of Log Data -1.406
Maximum 142 Maximum of Log Data 4.956
Mean 8.506 Mean of log Data -0.0605
Median 0.348 SD of log Data 1.786
SO 27.33

Std. Error of Mean 412

Coefficient of Variation 3.213

Skewness 4.277

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.342 Shapiro Wilk Test Statistic 0.764
Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal

Distribution Assuming Lognormal Distribution
95% Student's-t UCL 15.43  95% H-UCL 11.63
95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 11.19
95% Adjusted-CLT UCL {Chen-1995) 18.12 97.5% Chebyshev (MVUE) UCL 14.18
95% Modified-t UCL {Johnson-1978) 15.88 99% Chebyshev (MVUE) UCL 20.07
Gamma Distribution Test Data Distribution
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k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance

Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma

Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL
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0.305
27.86
8.506
15.4
26.86
16.05
0.0445

15.76

6.552
0.858
0.293
0.145

14.24
14.5

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics

95% CLT UCL
95% Jackknife
ucCL

95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev{Mean, Sd} UCL
97.5% Chebyshev(Mean, Sd) UCL

99% Chebyshev(Mean, Sd) UCL
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15.28

15.43
15.22
40.11
43.07

15.8
19.82
26.46
34.24

49.5
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Vanadium

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Std. Error of Mean
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs {Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test
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12.5

53.1
26.71
25.25
9.014
1.359
0.338
0.788

0.946
0.944

28.99

29.11
29.02

Number of Distinct Observations

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

SD of log Data

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL
95% Chebyshev (MVUE)UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

Data Distribution
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2.526
3.972
3.231
0.331

0.98
0.944

29.28
32.64
35.21
40.26
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k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance

Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value

Kolmogorov-Smirnov Test Statistic

Kolmogorov-Smirnov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

95% Approximate Gamma UCL
95% Adjusted Gamma UCL
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8.835
3.023
26.71
8.985
777.5
713.8
0.0445

711.7

0.33
0.749
0.0803
0.133

29.09
29.17

Data appear Normal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL
95% Jackknife
ucL

95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
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28.94

28.99
28.92
29.28
29.11
28.98

29.3
32.63
35.19
40.23
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APPENDIX C
SWMU 502 Building 9938 Surface Discharge Site Analytical Data Tables



Table C-1
Summary of Detected High Explosive Compounds
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Sample Sample Result’ mpL’ PaL’ Laboratory Validation Sample Analytical
Identification Depth (ft) Analyte (ug/kg) (Hg/kg) (ug/kg) Qualifier® Qualifier' Number Method®
938-5S-DS1 005 [PEIN 2060 250 1000 I+ 093369-002_| SW846-8321A
16-Jan-13 : RDX 1200 150 500 093369-002 | SW846-8321A
|9938-SS-DSZ 005 [PEIN 115000 12500 50000 J 093370-002 | SW846-8321A
16-Jan-13 : RDX 213 150 500 J 093370-002_| SW846-8321A
|9938-SS-DSZ (Duplicate) 005 [PEN 142000 12500 50000 J 093371-002_| SW846-8321A )
16-Jan-13 : RDX 222 150 500 J 093371-002_| SW846-8321A £
Fsss-ss-nss oos [PEIN 5140 250 1000 I+ 093372-002_| SW846-8321A L
16-Jan-13 : RDX 1720 150 500 093372-002_| SW846-8321A
938-55-DS4 HMX 380 150 500 J 093373-002_| SW846-8321A
16-Jan-13 0-05  [PETN 23600 1250 5000 I+ 093373-002_| SW846-8321A
RDX 8830 150 500 093373-002_| SW846-8321A
938-55-BK2
PP 0-05  [PETN 1910 250 1000 J+ 093375-002 | SW846-8321A
l9938-SS-BK3 oo5 |PEIN 5310 250 1000 T 093376-002_| SW846-8321A
16-Jan-13 : RDX 156 150 500 J 093376-002_| SW846-8321A
9938-S5-BK4 005 |PEIN 1760 250 1000 I+ 093377-002_| SW846-8321A
16-Jan-13 : RDX 1400 150 500 093377-002_| SW846-8321A
SIBVCA-S1-58 0-05  |[PETN 30200 2460 9850 J 094435001 | SW846 8321A
B938-VCA-S1-2 5 PETN 1200 246 985 J 094451-001_| SW846 8321A
3-Jul-13 RDX 634 148 493 I+ 094451-001 | SW846 8321A
E938-VCA-S1-5 s PETN 1080 248 990 J 094452-001 | SW846 8321A
3-Jul-13 RDX 368 149 495 J I+ 094452-001 | SW846 8321A
E938-VCA-SZ-SS 005 |[PEN 2230 250 1000 J 094436-001 | SW846 8321A
3-Jul-13 : RDX 361 150 500 J 094436-001 | SW846 8321A
938-VCA-52-2 5 PETN 457 250 1000 J J 094453-001 | SW846 8321A
3-Jul-13 RDX 649 150 500 I+ 094453-001 | SW846 8321A
9938-VCA-S2-2
\(2Duplicate) 2 RDX 677 147 490 J+ 094454-001 | SW846 8321A
3-Jul-13
o VCAS2S 5 RDX 168 149 498 J 004455:001 | SW846 8321A

Refer to footnotes on page C-56.
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Table C-1 (Concluded)
Summary of Detected High Explosive Compounds
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Sample Sample Result® MDL® PQL® Laboratory | Validation Sample Analytical
Identification Depth (ft) Analyte (Hg/kg) (ng/kg) (pg/kg) Qualifier® Qualifier’ Number Method®
938-VCA-S3-5S 005 [PEIN 462 249 995 J J 094437-001_| SW846 8321A
3-Jul-13 ° Rox 1420 129 498 094437-001_| SW846 8321A
[8938-VCA-S3.58
Samiee oos PET 445 246 985 J J 094438-001 | SW846 8321A
23-Jul-13 RDX 1280 128 293 094438-001 | SW846 8321A
o8 VOA-S3-2 2 RDX 618 149 495 094456001 | SW846 8321A
o VoAS3S 5 RDX 297 148 493 J 094457-001 | SW846 8321A
S VoS4 2 RDX 1230 149 495 094458-001 | SW846 8321A
938-VCA-S42 ;
(Duplicate) 2 RDX 1210 149 498 094459-001 | SW846 8321A
3-Ju-13
938-VCA-S5-55 oos FEN 2400 249 995 J 094440-001 | SWa46 8321A
3-Juk-13 °  [RBX 919 149 498 It 094440-001 | SW846 8321A
oy VCASS2 2 RDX 320 148 493 J 094461-001 | SW846 8321A
938-VCA-S6-55 oo05 [PEN 2310 249 995 J 094441-001_| SW846 8321A
3-Jul-13 S ROX 1580 149 498 I 094441-001_| SW846 8321A
938-VCA-56-2 ) PETN 485 250 1000 J 094464-001_| SW846 8321A
3-Jul-13 RDX 861 150 500 094464-001_| SW846 8321A
338 VCA-56-5 5 RDX 167 148 493 J 094465-001 | SW846 8321A
[938-VCA-S8-2 2 RDX 194 148 493 J 094467-001 | SW846 8321A
Po38 VCA-S9-5S 0-0.5  [PETN 2610 250 1000 J 094445001 | SW846 8321A
[8938-VCA-S3-55
(duplicate) 0-05  [PETN 11900 1230 4930 J 094446-001 | SW846 8321A
23-Jul-13
938-VCA-59-2 ) PETN 2070 250 1000 094268-001 | SW846 8321A
3-Jul-13 RDX 625 150 500 094468-001_| SW846 8321A
oSS VCA-$12-58 0-05  [PETN 14200 1230 4930 J 094449-001 | SW846 8321A
F3BVCAS13-58 0-0.5  [RDX 534 148 493 I 094450-001 | SW846 8321A

Refer to footnotes on page C-56.
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Table C-2
Method Detection Limits for High Explosive Compounds (EPA Method SW846-8321A")
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
MDL"

Analyte (1g/kg)
1,3,5-Trinitrobenzene 147-150
1,3-Dinitrobenzene 147-150
2,4,6-Trinitrotoluene 147-150
2,4-Dinitrotoluene 147-150
2,6-Dinitrotoluene 147-150
2-Amino-4,6-dinitrotoluene 147-150 £
2-Nitrotoluene 147—150
3-Nitrotoluene 147-150
4-Amino-2,6-dinitrotoluene 147—-150
4-Nitrotoluene 147-150
HMX 147-150
Nitro-benzene 147-150
Pentaerythritol tetranitrate (PETN) 245-12500
RDX 147-150
Tetryl 147-150

Refer to footnotes on page C-56.
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Summary of Detected Volatile Organic and Semi-Volatile Organic Compounds

Table C-3

SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Sample Sample Result* MDL® paL* Laboratory | Validation Sample Analytical
Identification Depth (ft) Analyte (Bg/kg) {ug/kg) (g/kg) Qualifier® Qualifier’ Number Method®
PSS DSt 0-05 |Acetone 172 1.55 5.17 J J- 093369-001 |SW846-82608
pIss SSDs2 0-0.5  [Chloroform 0.633 0.316 1.0 J 093370-001 |SW846-82608
[0938-SS-DS2 (Duplicate) Acetone 1.79 1.59 5.29 J J- 093371-001 {SW846-8260B
16-Jan-13 0-0.5 [Chloroform 1.21 0.317 1.06 093371-001 [SW846-8260B
Di-n-butyl phthalate 1890 1050 3480 J J- 093371-002 |SW846-8270C
19938-SS-DS3 Acetone 1.84 1.61 5.35 J J- 093372-001 | SW846-8260B
16-Jan-13 0-0.5 [Chloroform 6.67 0.321 1.07 093372-001 |SW846-8260B
2,4-Dinitrophenol 1210 1050 7030 J J 093372-002 |SW846-8270C
19938-SS-DS4 2-Butanone 1.97 1.65 5.50 J 093373-001 | SW846-8260B
16-Jan-13 0-0.5 Acetone 9.63 1.65 5.50 J- 093373-001 | SW846-8260B
! Chloroform 6.86 0.330 1.10 093373-001 | SW846-8260B
2,4-Dinitrophenol 10900 1090 7270 J 093373-002 |SW846-8270C
RO 0-05  [Di-n-butyl phthalate 103 101 336 J J 093374-002 |SW846-8270C
[8938-SS-BK2 Benzo(b)fluoranthene 16.7 10.2 34.1 J J+ 093375-002 |SW846-8270C
16-Jan-13 0-0.5 Fluoranthene 17.7 10.2 34.1 J J 093375-002 |SW846-8270C
: Pyrene 13.6 10.2 34.1 J J 093375-002 |SW846-8270C
bis(2-Ethylhexyl)phthalate 177 102 341 J J 093375-002 |SW846-8270C
[19938-SS-BK3 2-Butanone 2.56 1.58 5.27 J 093376-001 !SW846-8260B
16-Jan-13 Acetone 10.4 1.58 5.27 J- 093376-001 | SW846-8260B
IChloroform 0.432 0.316 1.05 J 093376-001 | SW846-82608
IStyrene 0.453 0.316 1.05 J 093376-001 | SW846-82608B
Benzo(a)anthracene 20.9 10.5 34.9 J J 093376-002 |SW846-8270C
Benzo(a)pyrene 22.7 10.5 34.9 J J+ 093376-002 |SW846-8270C
Benzo(b)fluoranthene 394 10.5 34.9 J+ 093376-002 [SW846-8270C
0-0.5 [Benzo(ghi)perylene 11.9 105 34.9 J i 093376-002 | SW846-8270C
Benzo(k)fluoranthene 24.1 10.5 34.9 J J+ 093376-002 |SW846-8270C
iChrysene 15.4 10.5 34.9 J J 093376-002 |SW846-8270C
Fluoranthene 27.6 10.5 34.9 J J 093376-002 |SW846-8270C
Indeno(1,2,3-c,d)pyrene 13.6 10.5 34.9 J J+ 093376-002 |SW846-8270C
Phenanthrene 10.8 10.5 34.9 J J 093376-002 |SW846-8270C
Pyrene 234 10.5 34.9 J J 093376-002 |SW846-8270C
bis(2-Ethylhexyl)phthalate 146 105 349 J J 093376-002 |SW846-8270C

Refer to footnotes on page C-56.
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Table C-3 (Concluded)
Summary of Detected Volatile Organic and Semi-Volatile Organic Compounds
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Sample Sample Result® mDL" PQL® Laboratory | Validation Sample Analytical

Identification Depth (ft) Analyte (ng/kg) (pg/kg) (ug/ka) Qualifier® Qualifier’ Number Method®
12?;? '3BK4 0-0.5 |Acetone 1.92 1.54 513 J J- 093377-001 |SW846-82608
P93 S BKS 0-0.5 |pis(2-Ethylhexylphthalate 156 102 342 J J 093378-002 |SW846-8270C

Refer to footnotes on page C-56.
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Table C-4
Method Detection Limits for Volatile Organic Compounds (EPA Method SW846-8260B')
SWMU 502 Building 9938 Surface Discharge Site

January—-July 2013
MDL® MDL®
Analyte (ug/kg) Analyte (ng/kg)

1,1,1-Trichloroethane 0.307-0.330 Chlorobenzene 0.307-0.330
1,1,2,2-Tetrachloroethane 0.307-0.330 Chloroethane 0.307-0.330
1,1,2-Trichloroethane 0.307-0.330 Chloroform 0.307-0.330
1,1-Dichloroethane 0.307-0.330 Chloromethane 0.307-0.330
1,1-Dichloroethene 0.307-0.330 Cyclohexane 0.307-0.330
1,2,3-Trichlorobenzene 0.409-0.440 Dibromochloromethane 0.307-0.330
1,2,4-Trichlorobenzene 0.307-0.330 Dichlorodifluoromethane 0.307-0.330
1,2-Dibromo-3-chioropropane 0.511-0.550 Ethyl benzene 0.307-0.330
1,2-Dibromoethane 0.307-0.330 Isopropylbenzene 0.307-0.330
1,2-Dichlorobenzene 0.307-0.330 Methyl acetate 1.53-1.65
1,2-Dichloroethane 0.307-0.330 Methyicyclohexane 0.409-0.440
1,2-Dichloropropane 0.307-0.330 Methylene chioride 2.04-2.20
1,3-Dichlorobenzene 0.307-0.330 Styrene 0.307-0.330
1,4-Dichlorobenzene 0.307-0.330 Tert-butyl methyl ether 0.307-0.330
1,4-Dioxane 0.307-0.330 Tetrachloroethene 0.307-0.330
2,2-trifluoroethane, 1,1,2-Trichloro-1 1.563-1.65 Toluene 0.307-0.330
2-Butanone 1.53-1.65 Trichloroethene 0.307-0.330
2-Hexanone 1.53-1.65 Trichlorofluoromethane 0.307-0.330
4-methyl-, 2-Pentanone 1.53-1.65 Vinyl chloride 0.307-0.330
Acetone 1.63-1.65 Xylene 0.307-0.330
Benzene 0.307-0.330 ¢is-1,2-Dichloroethene 0.307-0.330
Bromochloromethane 0.307-0.330 cis-1,3-Dichloropropene 0.307-0.330
Bromodichioromethane 0.307-0.330 m-, p-Xylene 0.307-0.330
Bromoform 0.307-0.330 o-Xylene 0.307-0.330
Bromomethane 0.307-0.330 trans-1,2-Dichloroethene 0.307-0.330
Carbon disulfide 1.563-1.65 trans-1,3-Dichloropropene 0.307-0.330
Carbon tetrachloride 0.307-0.330

Refer to footnotes on page C-56.

AL/10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix C.docx C-6 146239.02007000 10/22/13 9:41 AM

=

Moggig?

ﬂ%’“



Table C-5

Method Detection Limits for Semi-Volatile Organic Compounds (EPA Method SW846-8270C')

SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
mpL" MDL®
Analyte (pa/kg) Analyte (ug/kg)
1'-Biphenyl 1 101-2610 Butylbenzyl phthalate 101-2610
1,2,4-Trichlorobenzene 101-2610 Caprolactam 101-2610
2,4,5-Trichlorophenol 101-2610 Carbazole 10.1-261
2,4,6-Trichlorophenol 101-2610 Chrysene 10.1-261
2,4-Dichlorophenol 101-2610 Di-n-butyi phthalate 101-2610
2,4-Dimethylphenol 101-2610 Di-n-octyl phthaiate 101-2610
2,4-Dinitrophenol 101-2610 Dibenz[a,hjanthracene 10.1-261
2,4-Dinitrotoluene 101-2610 Dibenzofuran 101-2610
2,6-Dinitrotoluene 101-2610 Diethylphthalate 101-2610
2-Chloronaphthalene 10.1-261 Dimethylphthalate 101-2610
2-Chlorophenol 101-2610 Dinitro-o-cresol 101-2610
2-Methylnaphthalene 10.1-261 Diphenyl amine 101-2610
2-Nitroaniline 111-2880 Fluoranthene 10.1-261
2-Nitrophenol 101-2610 Fluorene 10.1-261
3,3"-Dichlorobenzidine 101-2610 Hexachlorobenzene 101-2610
3-Nitroaniline 101-2610 Hexachlorobutadiene 101-2610
4-Bromophenyl phenyl ether 101-2610 Hexachlorocyclopentadiene 101-2610
4-Chloro-3-methylphenol 135-3490 Hexachloroethane 101-2610
4-Chlorobenzenamine 101-2610 Indeno(1,2,3-c,d)pyrene 10.1-261
4-Chlorophenyl phenyl ether 101-2610 Isophorone 101-2610
4-Nitroaniline 101-2610 Naphthalene 10.1-261
4-Nitrophenol 101-2610 Nitro-benzene 101-2610
Acenaphthene 10.1-261 Pentachlorophenol 101-2610
Acenaphthylene 10.1-261 Phenanthrene 10.1-261
Acetophenone 101-2610 Phenol 101-2610
Anthracene 10.1-261 Pyrene 10.1-261
Atrazine 135-3490 bis(2-Chloroethoxy)methane 101-2610
Benzaldehyde 101-2610 bis(2-Chloroethyl)ether 101-2610
Benzo(a)anthracene 10.1-261 bis(2-Chloroisopropyl)ether 101-2610
Benzo(a)pyrene 10.1-261 bis(2-Ethylhexyl)phthalate 101-2610
Benzo(b)fluoranthene 10.1-261 m,p-Cresol 101-2610
Benzo(ghi)perylene 10.1-261 n-Nitrosodipropylamine 101-2610
Benzo(k)fluoranthene 10.1-261 o-Cresol 101-2610

Refer to footnotes on page C-56.
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Table C-6

Summary of Nitrate plus Nitrite Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Nitrate plus .
s a <
Sample Sample Nitrite Resuit MDL PQL Laboratory Validation Sample Analytical
Identification Depth (ft) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method?
938-SS-DS1 0-0.5 6460 90.1 265 J 093369-002 EPA 353.2
16-Jan-13
938-SS-DS2
"1’6_ JamA3 0-0.5 3540 98.0 288 J 093370-002 EPA 353.2
Pass Sy 52 (Duplicate) 0-0.5 3590 825 243 J 093371002 | EPA353.2
938-SS-DS3
6-Jan13 0-0.5 3330 937 276 J 093372-002 EPA 353.2
938-55-DS4 0-0.5 3490 92.8 273 J 093373-002 EPA 353.2
16-Jan-13
938-SS-BK1
16-Jan-13 0-0.5 4.29 0.178 0.523 J 093374-002 EPA 353.2
938-SS-BK2
6 Jan13 0-0.5 476 0.178 0.522 J 093375-002 EPA 353.2
938-SS-BK3
6-Jan-13 0-0.5 150 1.82 5.34 J 093376-002 EPA 353.2
938-SS-BK4 0-0.5 40.8 0.907 2.67 J 093377-002 EPA 353.2
16-Jan-13
938-SS-BK5
'?G—Jan-13 0-0.5 5.36 0.169 0.496 J 093378-002 EPA 353.2

Refer to footnotes on page C-56.
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Table C-7
Summary of Perchlorate Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Perchlorate )
a (]
Sample Sample Result MDL PQL Laboratory Validation Analytical
Identification Depth (ft) (mg/kq) (mg/kg) (mg/kg) Qualifier® Qualifier' Sample Number Method®
9938-SS-DS1 0-05 5.22 0.414 1.24 J 093369-002 EPA 314.0
16-Jan-13
ﬁg:"fjﬁfsz 0-0.5 ND 0.0421 0.126 u uJ 093370-002 EPA 314.0
9938-55-D52
(Duplicate) 0-0.5 0.0766 0.0423 0.127 J J 093371-002 EPA 314.0
16-Jan-13
9938-55.D53
I P 0-05 6.48 0.428 1.28 J 093372-002 EPA 314.0
9938-55.D54
l1 13 0-05 3.23 0.438 1.31 J 093373-002 EPA 314.0
9938-SS-BK1 005 ND 0.041 0.123 u w 093374-002 EPA 314.0
16-Jan-13
pead-Ss BK2 0-05 ND 0.0412 0.124 u uJ 093375-002 EPA 314.0
9938-S3-BK3 0-0.5 122 0.210 0.630 J 093376-002 EPA 314.0
16-Jan-13
oSS BKe 0-0.5 ND 0.0411 0.123 u uJ 093377-002 EPA 314.0
9938-SS-BKS 0-0.5 ND 0.041 0.123 U ud 093378-002 EPA 314.0
16-Jan-13
o VCA-S1-SS 0-05 0.0218 0.0112 0.0449 J 094435002 | EPA314.0
lgg?Jle\-/faAm-z 2 ND 0.0109 0.0438 u 094451-002 EPA 314.0
P 818 5 0.0191 0.0105 0.0419 J 094452-002 EPA 314.0
gg?dsdl\_/%/\-sz-ss 0-0.5 ND 0.0112 0.0447 u 094436-002 EPA 314.0
posBveA-S2:2 2 0.0721 0.0228 0.0913 J 094453-002 EPA 314.0
9938-VCA-52-2
(Duplicate) 2 0.0239 0.023 0.0919 J 094454-002 EPA 314.0
3-Jul-13

Refer to footnotes on page C-56.
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Table C-7 (Continued)
Summary of Perchlorate Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013

Perchlorate .
a <
Sample Sample Result MDL PQL Laboratory Validation Analytical
Identification Depth (ft) (mg/kg) (mg/kg) {mg/kg) Qualifier® Qualifier’ Sample Number Method®
PIo8 VCA-52-5 5 0.0619 0.0104 0.0415 094455002 EPA 314.0
pI3sVCA-S3-8S 0-0.5 1.41 0.0216 0.0863 094437-002 EPA 314.0
9938-VCA-S3-55
(Duplicate) 0-05 1.49 0.0213 0.0853 094438-002 EPA 314.0
3-Jul-13
Eg?JsJI\_/%A-ss-z 2 0.479 0.0111 0.0442 094456-002 EPA 314.0
Eg?JsJI\_/%A-ss-s 5 0.0199 0.0106 0.0426 J 094457-002 EPA 314.0
ng’f‘;l‘_’fs'“‘s"ss 0-05 0.0531 0.0106 0.0423 094439-002 EPA 314.0
’ggfﬁ_’ 1c3A-S4-z 2 0.0984 0.0112 0.045 094458-002 EPA 314.0
9938-VCA-S4-2
(Duplicate) 2 0.12 0.0112 0.0449 094459-002 EPA 314.0
23-Jul-13
EgiaJl\_/%A-sms 5 0.061 0.0106 0.0425 094460-002 EPA 314.0
Py VCA-S5-58 0-0.5 2.79 0.0536 0.215 004440002 EPA 314.0
92_3‘]8[]-'\_/103A-s5-2 2 0.0355 0.011 0.0439 J 094461-002 EPA 314.0
Eg? $8-VCA-S5-5 5 0.064 0.0106 0.0423 094462002 | EPA314.0
9938-VCA-S5-5
(Duplicate) 5 0.071 0.0105 0.0422 094463-002 EPA 314.0
3-Jul-13
9gf"J8l;|‘_'f3A'36'ss 0-05 0.141 0.0103 0.0414 094441-002 EPA 314.0
Igg?Jle\_/%A-ss-z 2 0.0931 0.0113 0.0453 094464-002 EPA 314.0
9238[;.\_,103‘"86'5 5 0.165 0.011 0.0439 094465-002 EPA314.0

Refer to footnotes on page C-56.
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Table C-7 (Concluded)
Summary of Perchlorate Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Perchlorate .
a ¢

Sample Sample Result MDL PQL Laboratory Validation Analytical
Identification Depth (ft) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier’ Sample Number Method®
Py VCA-ST-SS 0-0.5 ND 0.0108 0.0432 u 004442-002 | EPA3140
9938 VCA-ST2 2 ND 0.0109 0.0437 u 094466-002 EPA 314.0
3938 VCA-58-5 0-0.5 ND 0.0103 0.0413 u 094443.002 | EPA314.0

9938 VCA-58-55
(Duplicate) 0-0.5 ND 0.0101 0.0406 u 094444-002 | EPA314.0

23-Jul-13

DoomVCA-S8-2 2 0.0326 0.0116 0.0465 J 094467002 | EPA314.0
lggf"f&l‘_'%’“'ss"ss 0-0.5 ND 0.0106 0.0425 U 094445-002 EPA 314.0

9938-VCA-S9-5S
(Duplicate) 0-0.5 ND 0.0107 0.0427 u 094446-002 | EPA314.0

3-Jul-13

Do VCA-59-2 2 ND 0.0115 0.0462 u 094468002 | EPA314.0
'gg?JaJl\_/%A-sm-ss 0-0.5 ND 0.0104 0.0416 u 004447002 | EPA314.0
JVCA-ST1-SS 0-0.5 ND 0.0104 0.0417 u 094448002 | EPA314.0
ng‘ﬁ;l\_’%A'S”'ss 0-0.5 ND 0.0101 0.0405 u 094449002 | EPA314.0
lggf"fl;l‘_'%’“'s”'ss 0-0.5 0.278 0.0108 0.0431 094450-002 EPA 314.0

Refer to footnotes on page C-56.
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Table C-8
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® MDL® PQL® Concentration’ | Lanoratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
19938-SS-DS1 IAluminum 7670 15.4 51.5 NE 093369-002 | SW846 6020
16-Jan-13 Antimony 3.12 0.327 0.990 3.9 093369-002 | SW846 6010
iSample Depth: 0-0.5ft  |Arsenic 5.81 0.206 1.03 5.6 (7.0) J 093369-002 SW846 6020
Barium 268 0.515 2.06 130 (200) J 093369-002 | SW846 6020
Beryllium 0.351 0.103 0.515 0.65 J 093369-002 | SwW846 6020
Cadmium 0.259 0.0206 0.206 < 1.0 (0.90) 093369-002 | SW846 6020
Calcium 76800 85.0 257 NE 093369-002 | SwW846 6020
Chromium 7.71 1.03 3.09 17.3(12.8) 093369-002 | SwW846 6020
Cobalt 2.96 0.309 1.03 52 093369-002 | SW846 6020
ICopper 6.20 0.340 1.03 15.4 (18.2) 093369-002 | SW846 6020
Iron 7040 34.0 103 NE J 093369-002 | SW846 6020
Lead 7.83 0.103 0.412 21.4 (NE) 093369-002 SW846 6020
Magnesium 8740 10.3 30.9 NE 093369-002 | SwWa846 6020
Manganese 216 1.03 5.156 NE J 093369-002 SW846 6020
Mercury ND 0.00415 0.0124 <0.25 (< 0.10) U 093369-002 SW846 7470
Nickel 7.29 0.515 2.06 11.5 093369-002 | SwW846 6020
Potassium 2040 82.4 309 NE 093369-002 | Swa46 6020
ISelenium ND 0.340 1.03 <1.0 U 093369-002 | SwW846 6020
ISilver ND 0.099 0.495 <1.0 U 093369-002 | SW846 6010
[Sodium 3630 824 257 NE 093369-002 | SW846 6020
[Thallium 0.0826 0.0618 0.412 <1.1 J 093369-002 | SW846 6020
Manadium 294 0.099 0.495 20.4 (NE) 093369-002 | SW846 6010
Zinc 374 2.06 10.3 62 J 093369-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Resuit® mDL® PaL’ Concentration” | Laporatory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier Number Method®
[9938-SS-DS2 Aluminum 5050 15.3 51.0 NE 093370-002 SW846 6020
16-Jan-13 Antimony 0.971 0.342 1.04 3.9 J 093370-002 SW846 6010
[Sample Depth: 0-0.5 ft IArsenic 2.99 0.204 1.02 5.6 (7.0) J 093370-002 | SW846 6020
Barium 165 0.510 2.04 130 (200) J 093370-002 SW846 6020
Beryllium 0.122 0.102 0.510 0.65 J 093370-002 | SwW846 6020
Cadmium 0.103 0.0204 0.204 <1.0(0.90) J 093370-002 | SW846 6020
Calcium 16400 84.1 255 NE 093370-002 | SW846 6020
Chromium 8.69 1.02 3.06 17.3 (12.8) 093370-002 SW846 6020
Cobalt 1.69 0.306 1.02 5.2 093370-002 SW846 6020
Copper 13.8 0.336 1.02 15.4 (18.2) 093370-002 SW846 6020
Iron 7230 33.6 102 NE J 093370-002 SW846 6020
Lead 5.86 0.102 0.408 21.4 (NE) 093370-002 SW846 6020
Magnesium 2050 10.2 30.6 NE 093370-002 SW846 6020
Manganese 71.2 1.02 5.10 NE J 093370-002 SW846 6020
Mercury ND 0.00403 0.012 <0.25 (< 0.10) U 093370-002 SW846 7470
Nickel 4.41 0.510 2.04 11.5 093370-002 SW846 6020
Potassium 1540 81.6 306 NE 093370-002 | SW846 6020
Selenium ND 0.336 1.02 <10 U 093370-002 | SW846 6020
Silver ND 0.104 0.519 <1.0 U 093370-002 | SwW846 6010
[Sodium 173 81.5 255 NE J 093370-002 | SW846 6020
[Thallium 0.0716 0.0612 0.408 <1.1 J 093370-002 SW846 6020
Vanadium 16.7 0.104 0.519 20.4 (NE) 093370-002 SW846 6010
Zinc 34.1 2.04 10.2 62 J 093370-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® mDL" PQL* Concentration” | | aboratory | Validation Sample Analytical
identification Analyte (ma/kg) (mg/kg) (mg/kg) {ma/kg) Qualifier® Qualifier Number Method?
[9938-SS-DS2 (Duplicate) |Aluminum 4790 15.1 50.4 NE 093371-002 | SW846 6020
16-Jan-13 Antimony 0.767 0.321 0.973 3.9 J 093371-002 | SW846 6010
[Sample Depth: 0-0.5 ft IArsenic 227 0.202 1.01 5.6 (7.0) J 093371-002 | SW846 6020
Barium 164 0.504 2.02 130 (200) J 093371-002 | SW846 6020
Beryllium 0.118 0.101 0.504 0.65 J 093371-002 | SW846 6020
ICadmium 0.108 0.0202 0.202 < 1.0 (0.90) J 093371-002 | SW846 6020
Calcium 16200 83.2 252 NE 093371-002 | SW846 6020
IChromium 7.61 1.01 3.02 17.3 (12.8) 093371-002 [ SW846 6020
ICobalt 1.50 0.302 1.01 5.2 093371-002 | SW846 6020
Copper 11.5 0.333 1.01 15.4 (18.2) 093371-002 | SW846 6020
Iron 6330 33.3 101 NE J 093371-002 | SW846 6020
Lead 5.14 0.101 0.403 21.4 (NE) 093371-002 | SW846 6020
Magnesium 1910 10.1 30.2 NE 093371-002 | SW846 6020
Manganese 67.0 1.01 5.04 NE J 093371-002 | SW846 6020
Mercury ND 0.00383 0.0114 < 0.25 (< 0.10) U 093371-002 | SW846 7470
Nickel 3.98 0.504 2.02 11.5 093371-002 | SW846 6020
Potassium 1410 80.6 302 NE 093371-002 | SW846 6020
Selenium ND 0.333 1.01 <1.0 U 093371-002 | SW846 6020
Silver ND 0.0973 0.486 <1.0 u uJ 093371-002 | SW846 6010
ISodium 161 80.6 252 NE J 093371-002 | SW846 6020
[Thallium ND 0.0605 0.403 <11 u 093371-002 | SW846 6020
Vanadium 18.0 0.0973 0.486 20.4 (NE) 093371-002 | SW846 6010
Zinc 29.7 2.02 10.1 62 J 093371-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resulits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mpL" PQL* Concentration” | Laboratory | Validation Sample Analytical
Identification Analyte (mgl/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® | Qualifier’ Number Method®
9938-SS-DS3 IAluminum 9660 15.1 50.3 NE 093372-002 SW846 6020
16-Jan-13 IAntimony 0.851 0.317 0.962 3.9 J 093372-002 SW846 6010
Sample Depth: 0-0.5 ft IArsenic 4.32 0.201 1.01 5.6 (7.0) J 093372-002 SW846 6020
Barium 162 0.503 2.01 130 (200) J 093372-002 SW846 6020
Beryllium 0.444 0.101 0.503 0.65 J 093372-002 SW846 6020
Cadmium 0.223 0.0201 0.201 < 1.0 (0.90) 093372-002 SW846 6020
Calcium 54500 82.9 251 NE 093372-002 SW846 6020
Chromium 11.6 1.01 3.02 17.3 (12.8) 093372-002 SW846 6020
Cobalt 3.50 0.302 1.01 5.2 093372-002 SW846 6020
Copper .06 0.332 1.01 15.4 (18.2) 093372-002 | SWB846 6020
Iron 8580 33.2 101 NE J 093372-002 SW846 6020
Lead 5.30 0.101 0.402 21.4 (NE) 093372-002 SW846 6020
Magnesium 4180 10.1 30.2 NE 093372-002 SW846 6020
Manganese 188 1.01 5.03 NE J 093372-002 SW846 6020
Mercury 0.00747 0.00403 0.012 < 0.25 (<0.10) J 093372-002 SW846 7470
Nickel 9.74 0.503 2.01 11.5 093372-002 SW846 6020
Potassium 11100 80.4 302 NE 093372-002 SW846 6020
Selenium ND 0.332 1.01 <1.0 U 093372-002 SW846 6020
Silver ND 0.0962 0.481 <1.0 U uJ 093372-002 SW846 6010
Sodium 2950 80.4 251 NE 093372-002 SW846 6020
[Thallium 0.083 0.0603 0.402 <11 J 093372-002 SW846 6020
Vanadium 20.9 0.0962 0.481 20.4 (NE) 093372-002 SW846 6010
Zinc 48.4 2.01 10.1 62 J 093372-002 SW846 6020

Refer to footnotes on page C-56.

AL10-13/WP/SNL13:Bldg 9938_VCA IR_Appendix C.docx C-15 146239.02007000 10/22/13 9:41 AM

i

-



Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mDL" PQL® Concentration” | | aboratory | Validation Sample Analytical
ldentification Analyte (mglkg) {ma’/kg) (mg/kg) {mg/kg) Qualifier® Qualifier’ Number Method’
9938-SS-DS4 Aluminum 6300 15.8 52.8 NE 093373-002 SW846 6020
16-Jan-13 IAntimony 0.911 0.353 1.07 3.9 J 093373-002 SW846 6010
Sample Depth: 0-0.5 ft IArsenic 2.70 0.211 1.06 5.6 (7.0) J 093373-002 SW846 6020
Barium 166 0.528 2.11 130 (200) J 093373-002 SW846 6020
Beryllium 0.252 0.106 0.528 0.65 J 093373-002 SW846 6020
Cadmium 0.163 0.0211 0.211 < 1.0 (0.90) J 093373-002 SW846 6020
Calcium 50200 87.2 264 NE 093373-002 SW846 6020
IChromium 13.4 1.06 3.17 17.3 (12.8) 093373-002 SW846 6020
Cobalt 2.00 0.317 1.06 5.2 093373-002 SW846 6020
Copper 12.6 0.349 1.06 15.4 (18.2) 093373-002 SW846 6020
iron 6470 34.9 106 NE J 093373-002 SW846 6020
Lead 5.03 0.106 0.423 21.4 (NE) 093373-002 SW846 6020
Magnesium 2160 10.6 31.7 NE 093373-002 SW846 6020
Manganese 108 1.06 5.28 NE J 093373-002 SW846 6020
Mercury ND 0.0042 0.0125 <0.25(<0.10) U 093373-002 SW846 7470
Nickel 7.24 0.528 211 11.6 093373-002 SW846 6020
Potassium 5810 84.5 317 NE 093373-002 SW846 6020
Selenium ND 0.349 1.06 <1.0 U 093373-002 SW846 6020
Silver ND 0.107 0.535 <1.0 U uJ 093373-002 SW846 6010
Sodium 11000 84.5 264 NE 093373-002 SW846 6020
[Thallium ND 0.0634 0.423 <1.1 U 093373-002 SW846 6020
Vanadium 16.2 0.107 0.535 20.4 (NE) 093373-002 SW846 6010
Zinc 41.2 2.1 10.6 62 J 093373-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ mDL® PQL® Concentration” | | aboratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) {mga/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
[9938-SS-BK1 Aluminum 9710 14.5 48.5 NE 093374-002 SW846 6020
16-Jan-13 IAntimony 0.755 0.312 0.944 3.9 J 093374-002 SW846 6010
[Sample Depth: 0-0.5ft  |Arsenic 4.31 0.194 0.969 5.6 (7.0) J 093374-002 | SW846 6020
Barium 216 0.485 1.94 130 (200) J 093374-002 | SW846 6020
Beryllium 0.420 0.0969 0.485 0.65 J 093374-002 | SwW846 6020
Cadmium 0.242 0.0194 0.194 < 1.0 (0.90) 093374-002 | SW846 6020
Calcium 97600 80.0 242 NE 093374-002 | SwW846 6020
Chromium 7.90 0.969 2.9 17.3(12.8) 093374-002 | SW846 6020
Cobait 3.42 0.291 0.969 5.2 093374-002 | SWB846 6020
Copper 9.17 0.320 0.969 15.4 (18.2) 093374-002 | SWB846 6020
Iron 8060 32.0 96.9 NE J 093374-002 | SWB846 6020
Lead 5.99 0.0969 0.388 21.4 (NE) 093374-002 | SW846 6020
Magnesium 5780 9.69 29.1 NE 093374-002 | SW846 6020
Manganese 146 0.969 4.85 NE J 093374-002 SW846 6020
Mercury 0.00849 0.00412 0.0123 < 0.25 (< 0.10) J 093374-002 | SWB846 7470
Nickel 8.01 0.485 1.94 11.5 093374-002 SW846 6020
Potassium 2910 77.6 291 NE 093374-002 | SW846 6020
Selenium ND 0.320 0.969 <1.0 U 093374-002 | SW846 6020
Silver ND 0.472 2.36 <1.0 U (] 093374-002 | SW846 6010
Sodium 115 77.6 242 NE J 093374-002 | SW846 6020
[Thallium 0.0882 0.0582 0.388 <11 J 093374-002 | SW846 6020
Vanadium 24.8 0.0944 0.472 20.4 (NE) 093374-002 | SW846 6010
Zinc 30.7 1.94 9.69 62 J 093374-002 | SWB846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013

Background
Sample Result® mpL’ PQL® Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) (mgl/kg) (mg/kg) Qualifier® Qualifier' Number Method*’
9938-SS-BK2 Aluminum 12400 14.2 47.5 NE 093375-002 | SW846 6020
16-Jan-13 Antimony 13.3 0.294 0.892 3.9 093375-002 | SW846 6010
Sample Depth: 0-0.5 ft IArsenic 4.9 0.190 0.950 5.6 (7.0) J 093375-002 | Sw846 6020
Barium 248 0.475 1.90 130 (200) J 093375-002 | SW846 6020
Beryllium 0.532 0.095 0.475 0.65 093375-002 | SW846 6020
iCadmium 0.527 0.019 0.190 < 1.0 (0.90) 093375-002 | SW846 6020
ICalcium 96200 78.3 237 NE 093375-002 | SW846 6020
IChromium 10.5 0.950 2.85 17.3 (12.8) 093375-002 | SW846 6020
ICobalt 4.72 0.285 0.950 5.2 093375-002 SW846 6020
Copper 13.0 0.313 0.950 15.4 (18.2) 093375-002 | SwW846 6020
ron 10300 31.3 95.0 NE J 093375-002 | SW846 6020
Lead 19.5 0.095 0.380 21.4 (NE) 093375-002 | SW846 6020
Magnesium 6460 9.50 28.5 NE 093375-002 | SW846 6020
Manganese 203 0.950 4.75 NE J 093375-002 | SW846 6020
Mercury 0.0197 0.00367 0.011 <0.25 (< 0.10) 093375-002 SW846 7470
Nickel 11.0 0.475 1.90 11.6 093375-002 SW846 6020
Potassium 3030 76.0 285 NE 093375-002 | SW846 6020
Selenium ND 0.313 0.950 <1.0 U 093375-002 | SW846 6020
Silver ND 0.446 2.23 <10 U 093375-002 | SW846 6010
Sodium 136 76.0 237 NE J 093375-002 | SW846 6020
(Thallium 0.107 0.057 0.380 <11 J 093375-002 | SW846 6020
\Vanadium 23.4 0.0892 0.446 20.4 (NE) 093375-002 | SW846 6010
Zinc 45.6 1.90 9.50 62 J 093375-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result* mpL® PaL* Concentration | |aporatory | Validation Sample Analytical
Identification Analyte (mg/kg) {mg/kg) (mg/kg) {mg/kg) Qualifier® Qualifier' Number Method®
9938-SS-BK3 Aluminum 11300 14.3 47.6 NE 093376-002 SW846 6020
16-Jan-13 IAntimony 2.41 0.323 0.980 3.9 093376-002 SW846 6010
Sample Depth: 0-0.5 ft IArsenic 5.88 0.180 0.951 5.6 (7.0) J 093376-002 SW846 6020
Barium 230 0.476 1.90 130 (200) J 093376-002 SW846 6020
Beryllium 0.474 0.0951 0.476 0.65 J 093376-002 SW846 6020
ICadmium 0.479 0.019 0.190 < 1.0 (0.90) 093376-002 SW846 6020
Calcium 73700 78.5 238 NE 093376-002 SW846 6020
Chromium 12.4 0.951 2.85 17.3(12.8) 093376-002 SWa46 6020
Cobalt 4.53 0.285 0.951 5.2 093376-002 SW846 6020
Copper 17.3 0.314 0.951 15.4 (18.2) 093376-002 SWa846 6020
Iron 10700 314 95.1 NE J 093376-002 SWa846 6020
Lead 18.0 0.476 1.90 21.4 (NE) 093376-002 SW846 6020
Magnesium 5210 9.51 28.5 NE 093376-002 SW846 6020
Manganese 222 0.951 4.76 NE J 093376-002 SW846 6020
Mercury 0.0439 0.00422 0.0126 < 0.25 (<0.10) 093376-002 SW846 7470
Nickel 10.8 0.476 1.90 11.5 093376-002 SWa46 6020
Potassium 2670 76.1 285 NE 093376-002 SW846 6020
Selenium ND 0.314 0.951 <1.0 U 093376-002 SWa46 6020
Silver ND 0.098 0.490 <1.0 U UJ 093376-002 SW846 6010
Sodium 161 76.1 238 NE J 093376-002 Swa46 6020
[Thailium ND 0.285 1.90 <1.1 U 093376-002 SwWa46 6020
Vanadium 21.7 0.098 0.490 20.4 (NE) 093376-002 SwWa46 6010
Zinc 78.3 1.90 9.51 62 J 093376-002 SwWa46 6020

Refer to footnotes on page C-56.

AL/10-13/WP/SNL13:Bldg 8938_VCA IR_Appendix C.docx C-19 146239.02007000 10/22/13 9:41 AM

Moo

Pl



Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result* MDL" PaL® Concentration” | Lanoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier* Qualifier’ Number Method’
9938-SS-BK4 IAluminum 5610 13.6 453 NE 093377-002 | SW846 6020
16-Jan-13 IAntimony 1.39 0.307 0.931 3.9 093377-002 SW846 6010
[Sample Depth: 0-0.5ft  |Arsenic 2.84 0.181 0.906 5.6 (7.0) J 093377-002 | SW846 6020
Barium 164 0.453 1.81 130 (200) J 093377-002 | SW846 6020
Beryllium 0.263 0.0906 0.453 0.65 J 093377-002 | SW846 6020
Cadmium 0.234 0.0181 0.181 < 1.0 (0.90) 093377-002 | SW846 6020
Calcium 47300 74.8 227 NE 093377-002 [ SW846 6020
Chromium 5.14 0.906 2.72 17.3(12.8) 093377-002 [ SW846 6020
Cobalt 2.71 0.272 0.906 5.2 093377-002 | SW846 6020
Copper 10.3 0.299 0.906 15.4 (18.2) 093377-002 | SW846 6020
Iron 5680 29.9 90.6 NE J 093377-002 | SW846 6020
Lead 5.30 0.0906 0.362 21.4 (NE) 093377-002 | SW846 6020
Magnesium 3230 9.06 27.2 NE 093377-002 | SW846 6020
Manganese 121 0.906 4.53 NE J 093377-002 | SW846 6020
Mercury 0.00655 0.00382 0.0114 <0.25 (<0.10) J 093377-002 SW846 7470
Nickel 5.59 0.453 1.81 11.5 093377-002 SW846 6020
Potassium 2020 72.5 272 NE 093377-002 | SW846 6020
Selenium ND 0.299 0.906 <1.0 U 093377-002 | SW846 6020
Silver ND 0.0931 0.465 <1.0 U UJ 093377-002 | SW846 6010
Sodium 588 72.5 227 NE 093377-002 SW846 6020
[Thallium ND 0.0544 0.362 <11 U 093377-002 SW846 6020
Vanadium 12.5 0.0931 0.465 20.4 (NE) 093377-002 | SW846 6010
Zinc 311 1.81 9.06 62 J 093377-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mpL" PaL’ Concentration | | aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (myg/kg) Qualifier® Qualifier’ Number Method®
9938-SS-BK5 Aluminum 5980 14.3 47.8 NE 093378-002 | SW846 6020
16-Jan-13 Antimony 0.943 0.309 0.935 3.9 093378-002 | SW846 6010
ISample Depth: 0-0.5ft  |Arsenic 3.96 0.191 0.956 5.6 (7.0) J 093378-002 | SwW846 6020
Barium 121 0.478 1.9 130 (200) J 093378-002 | SW846 6020
Beryllium 0.304 0.0956 0.478 0.65 J 093378-002 | SW846 6020
Cadmium 0.269 0.0191 0.191 < 1.0 (0.90) 093378-002 | SW846 6020
Calcium 46100 78.9 239 NE 093378-002 | SW846 6020
IChromium 6.70 0.956 2.87 17.3 (12.8) 093378-002 | SW846 6020
Cobalt 2.90 0.287 0.956 5.2 093378-002 | SW846 6020
Copper 6.28 0.316 0.956 15.4 (18.2) 093378-002 SW846 6020
Iron 6840 31.6 95.6 NE J 093378-002 | SW846 6020
Lead 5.55 0.0956 0.382 21.4 (NE) 093378-002 | SW846 6020
Magnesium 3430 9.56 28.7 NE 093378-002 | SW846 6020
Manganese 124 0.956 4.78 NE J 093378-002 | SW846 6020
Mercury 0.00769 0.00371 0.0111 <0.25 (< 0.10) J 093378-002 | SW846 7470
Nickel 7.09 0.478 1.91 11.5 093378-002 | SW846 6020
Potassium 1440 76.5 287 NE 093378-002 | SW846 6020
Selenium ND 0.316 0.956 <1.0 U 093378-002 | SW846 6020
Silver ND 0.0935 0.468 <1.0 U UJ 093378-002 | SW846 6010
Sodium 95.2 76.5 239 NE J 093378-002 | SW846 6020
[Thallium 0.0637 0.0574 0.382 <11 J 093378-002 | SW846 6020
Vanadium 18.4 0.0935 0.468 20.4 (NE) 093378-002 | SW846 6010
Zinc 30.9 1.91 9.56 62 J 093378-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resuits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® MDL® PQL® Concentration’ | | aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S1-SS Aluminum 6420 3.30 11.0 NE J 094435-002 | SW846 6020
23-Jul-13 IAntimony 1.14 0.360 1.09 3.9 094435-002 | SW846 6010
Sample Depth: 0-0.5ft  |Arsenic 3.99 0.220 1.10 5.6 (7.0) 094435-002 [ SW846 6020
Barium 203 0.110 0.440 130 (200) J 094435-002 | SW846 6020
Beryllium 0.264 0.022 0.110 0.65 094435-002 | SW846 6020
Cadmium 0.281 0.022 0.220 < 1.0 (0.90) 094435-002 | SW846 6020
Calcium 50100 36.3 110 NE 094435-002 | SW846 6020
IChromium 12.4 0.220 0.660 17.3(12.8) 094435-002 | SW846 6020
Cobalt 2.73 0.066 0.220 5.2 094435-002 | SW846 6020
Copper 21.6 0.0726 0.220 15.4 (18.2) * J 094435-002 | SW846 6020
iron 6480 7.26 220 NE J 094435-002 | SW846 6020
Lead 9.08 0.110 0.440 21.4 (NE) 094435-002 | SW846 6020
Magnesium 3220 2.20 6.60 NE 094435-002 | SW846 6020
Manganese 110 0.220 1.10 NE J 094435-002 | SW846 6020
Mercury 0.00602 0.00448 0.0134 <0.25 (< 0.10) J 094435-002 | SW846 7470
Nickel 8.23 0.110 0.440 11.5 J+ 094435-002 | SW846 6020
Potassium 1720 17.6 66.0 NE 094435-002 | SW846 6020
Selenium ND 0.363 1.10 <1.0 U 094435-002 | SW846 6020
Silver ND 0.109 0.545 <1.0 u 094435-002 | SW846 6010
Sodium 87.6 17.6 55.0 NE 094435-002 [ SW846 6020
Thallium 0.0919 0.066 0.440 <1.1 J 094435-002 | SW846 6020
Vanadium 16.2 0.109 0.545 20.4 (NE) * J 094435-002 | SW846 6010
Zinc 96.1 0.440 2.20 62 B J 094435-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result’ MDL® PaL’® Concentration” | aporatory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mgr/kg) (mg/kg) Qualifier® Qualifier Number Method*
19938-VCA-S1-2 Aluminum 5720 3.19 10.6 NE J 094451-002 SW846 6020
23-Jul-13 Antimony 0.838 0.354 1.07 3.9 J 094451-002 SW846 6010
Sample Depth: 2t |Arsenic 7.84 0.213 1.06 5.6 (7.0) 094451-002 SW846 6020
Barium 222 0.532 2.13 130 (200) J 094451-002 SW846 6020
Beryllium 0.25 0.0213 0.106 0.65 094451-002 SW846 6020
Cadmium 0.152 0.0213 0.213 < 1.0 (0.90) J 094451-002 SW846 6020
Calcium 102000 702 2130 NE 094451-002 SW846 6020
Chromium 4.34 0.213 0.638 17.3(12.8) 094451-002 SW846 6020
Cobalt 8.57 0.0638 0.213 5.2 094451-002 SW846 6020
Copper 2.79 0.0702 0.213 15.4 (18.2) * J+ 094451-002 SW846 6020
iron 4390 7.02 21.3 NE J 094451-002 SW846 6020
Lead 5.66 0.106 0.425 21.4 (NE) 094451-002 SW846 6020
Magnesium 6490 2.13 6.38 NE 094451-002 SW3846 6020
Manganese 286 1.06 5.32 NE J 094451-002 SW846 6020
Mercury ND 0.00391 0.0117 < 0.25(<0.10) U 094451-002 SW846 7470
Nickel 14.8 0.106 0.425 11.5 094451-002 SW846 6020
Potassium 1120 17.0 63.8 NE 094451-002 SW846 6020
Selenium ND 0.351 1.06 <1.0 ] 094451-002 SW846 6020
Silver ND 0.536 2.68 <1.0 ] 094451-002 SW846 6010
ISodium 141 17.0 53.2 NE 094451-002 SW846 6020
Thallium 0.202 0.0638 0.425 <11 J 094451-002 SW846 6020
Vanadium 36.5 0.107 0.536 20.4 (NE) * J 094451-002 SW846 6010
Zinc 36.3 0.425 2.13 62 B J 094451-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ mpL® PaL® Concentration” | {aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) {mg/kg) {mgrkg) {mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S1-5 Aluminum 6350 3.00 9.99 NE J 094452-002 SW846 6020
23-Jul-13 IAntimony 0.964 0.335 1.01 3.9 J 094452-002 SW846 6010
iSample Depth: 5ft  |Arsenic 5.04 0.200 0.999 5.6 (7.0) 094452-002 SWa46 6020
Barium 139 0.0999 0.399 130 (200) J 094452-002 SW846 6020
Beryllium 0.247 0.020 0.0999 0.65 094452-002 SW846 6020
ICadmium 0.175 0.020 0.200 < 1.0(0.90) J 094452-002 SW846 6020
ICalcium 62500 659 2000 NE 094452-002 SW846 6020
IChromium 6.62 0.200 0.599 17.3(12.8) 094452-002 SW846 6020
Cobalt 2.1 0.0599 0.200 5.2 094452-002 SW846 6020
ICopper 5.06 0.0659 0.200 15.4 (18.2) * J+ 094452-002 SW846 6020
Iron 6630 6.59 20.0 NE J 094452-002 SW846 6020
Lead 5.68 0.0999 0.399 21.4 (NE) 094452-002 SW846 6020
Magnesium 4600 2.00 5.99 NE 094452-002 SW846 6020
Manganese 206 0.999 4.99 NE J 094452-002 SW846 6020
Mercury ND 0.00415 0.0124 <0.25 (< 0.10) U 094452-002 SW846 7470
Nickel 7.61 0.0999 0.399 11.5 J+ 094452-002 SW846 6020
Potassium 1180 16.0 59.9 NE 094452-002 SW846 6020
Selenium ND 0.330 0.999 <1.0 ] 094452-002 SW846 6020
Silver ND 0.507 2.54 <1.0 U 094452-002 SW846 6010
Sodium 175 16.0 49.9 NE 094452-002 SW846 6020
[Thallium 0.0985 0.0599 0.399 <1.1 J 094452-002 SW846 6020
Vanadium 28.1 0.101 0.507 20.4 (NE) * J 094452-002 SW846 6010
Kinc 21.1 0.399 2.00 62 B J 094452-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resuits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Resuit® MDL" PaL’ Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte {mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S2-SS Aluminum 7140 3.32 1.1 NE J 094436-002 | SW846 6020
23-Jul-13 Antimony 0.903 0.360 1.09 3.9 J 094436-002 | SW846 6010
[Sample Depth: 0-0.5ft  |Arsenic 4.93 0.221 1.11 5.6 (1.0) 094436-002 | SW846 6020
Barium 248 0.554 2.21 130 (200) J 094436-002 | SW846 6020
Beryllium 0.245 0.0221 0.111 0.65 094436-002 | SW846 6020
ICadmium 0.259 0.0221 0.221 < 1.0 (0.90) 094436-002 | SW846 6020
Caicium 86100 731 2210 NE 094436-002 | SW846 6020
IChromium 6.04 0.221 0.664 17.3(12.8) 094436-002 | SW846 6020
Cobalit 3.08 0.0664 0.221 5.2 094436-002 | SW846 6020
Copper 6.97 0.0731 0.221 15.4 (18.2) * J 094436-002 | SW846 6020
Iron 5630 7.31 221 NE J 094436-002 | SW846 6020
Lead 6.06 0.111 0.443 21.4 (NE) 094436-002 | SW846 6020
Magnesium 6120 2.21 6.64 NE 094436-002 | SW846 6020
Manganese 202 0.221 1.11 NE J 094436-002 | SW846 6020
Mercury 0.00567 0.00442 0.0132 < 0.25 (< 0.10) J 094436-002 | SW846 7470
Nickel 8.16 0.111 0.443 11.5 J+ 094436-002 | SW846 6020
Potassium 1540 17.7 66.4 NE 094436-002 | SW846 6020
Selenium ND 0.365 1.1 <1.0 U 094436-002 | SW846 6020
Silver ND 0.545 2.72 <1.0 U 094436-002 | SW846 6010
Sodium 212 17.7 55.4 NE 094436-002 | SW846 6020
[Thallium 0.0846 0.0664 0.443 <11 J 094436-002 | SW846 6020
Vanadium 22.7 0.109 0.545 20.4 (NE) * J 094436-002 | SW846 6010
Zinc 24.6 0.443 2.21 62 B J 094436-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013

Background
Sample Result® mMpL® PaL® Concentration” | |aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier* Qualifier’ Number Method®
9938-VCA-S2-2 JAluminum 5820 3.44 11.5 NE J 094453-002 SW846 6020
23-Jul-13 lAntimony 0.477 0.371 1.12 3.9 J 094453-002 SW846 6010
Sample Depth: 2 ft JArsenic 9.58 0.229 1.15 5.6 (7.0) 094453-002 SW846 6020
Barium 506 0.573 2.29 130 (200) J 094453-002 SW846 6020
Beryllium 0.191 0.0229 0.115 0.65 094453-002 SW846 6020
Cadmium 0.145 0.0229 0.229 <1.0(0.90) J 094453-002 SW846 6020
Calcium 148000 756 2290 NE 094453-002 SW846 6020
Chromium 4.69 0.229 0.687 17.3 (12.8) 094453-002 SW846 6020
Cobait 2.61 0.0687 0.229 5.2 084453-002 SW846 6020
Copper 2.81 0.0756 0.229 15.4 (18.2) * J+ 094453-002 SW846 6020
Iron 4320 7.56 229 NE J 094453-002 SW846 6020
Lead 4.26 0.115 0.458 21.4 (NE) 094453-002 SW846 6020
Magnesium 11200 2.29 6.87 NE 094453-002 SW846 6020
Manganese 83.1 0.229 1.15 NE J 094453-002 SW846 6020
Mercury 0.00539 0.00445 0.0133 <0.25 (< 0.10) J 094453-002 SW846 7470
Nickel 9.02 0.115 0.458 11.5 J+ 094453-002 SW846 6020
Potassium 1070 18.3 68.7 NE 094453-002 SW846 6020
Selenium ND 0.378 1.15 <1.0 U 094453-002 SW846 6020
Silver ND 1.12 5.62 <1.0 U 094453-002 SW846 6010
Sodium 308 18.3 57.3 NE 094453-002 SW846 6020
[Thallium ND 0.0687 0.458 <11 U 094453-002 SW846 6020
Vanadium 53.1 0.112 0.562 20.4 (NE) * J 094453-002 SWa46 6010
Zinc 12.3 0.458 2.29 62 B J 094453-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mpL" PQL® Concentration’ | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier' Number Method®
9938-VCA-S2-2 Aluminum 5690 3.35 11.2 NE J 094454-002 SW846 6020
(Duplicate) Antimony 1.34 0.374 1.13 3.9 094454-002 SW846 6010
23-Jul-13 IArsenic 9N 0.223 1.12 5.6 (7.0) 094454-002 SW846 6020
Sample Depth: 2ft  [Barium 556 0.558 2.23 130 (200) J 094454-002 SW846 6020
Beryllium 0.192 0.0223 0.112 0.65 094454-002 SW846 6020
ICadmium 0.131 0.0223 0.223 < 1.0 (0.90) J 094454-002 SW846 6020
ICalcium 144000 736 2230 NE 094454-002 SW846 6020
IChromium 4.30 0.223 0.669 17.3 (12.8) 094454-002 SW846 6020
Cobalt 2.93 0.0669 0.223 5.2 094454-002 SW846 6020
Copper 2.89 0.0736 0.223 15.4 (18.2) * J+ 094454-002 SW846 6020
iron 4530 7.36 22.3 NE J 094454-002 SW846 6020
Lead 3.35 0.112 0.446 21.4 (NE) 094454-002 SW846 6020
Magnesium 11100 2.23 6.69 NE 094454-002 SW846 6020
Manganese 87.8 0.223 1.12 NE J 094454-002 SW846 6020
Mercury 0.00553 0.00421 0.0126 <0.25(<0.10) J 094454-002 SW846 7470
Nicke! 9.00 0.112 0.446 1.5 J+ 094454-002 SWa46 6020
Potassium 1000 17.8 66.9 NE 094454-002 SW846 6020
Selenium ND 0.368 1.12 <1.0 U 094454-002 SW846 6020
Silver ND 1.13 5.66 <10 U 094454-002 SW846 6010
Sodium 277 17.8 55.8 NE 094454-002 SwWa46 6020
Thallium ND 0.0669 0.446 <11 U 094454-002 SW846 6020
Vanadium 39.8 0.113 0.566 20.4 (NE) * J 094454-002 SW846 6010
IZinc 16.8 0.446 2.23 62 B J 094454-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® MDL® PaL’ Concentration” | Laboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®

9938-VCA-S2-5 Aluminum 3620 3.05 10.2 NE J 094455-002 SW846 6020

23-Jul-13 Antimony 1.26 0.341 1.03 3.9 3.0UJ 094455-002 SW846 6010

Sample Depth: 5t |Arsenic 3.00 0.204 1.02 5.6 (7.0 094455-002 SW846 6020
Barium 124 0.102 0.407 130 (200) J 094455-002 SW846 6020
Beryllium 0.212 0.0204 0.102 0.65 B 094455-002 SW846 6020 £
ICadmium 0.105 0.0204 0.204 < 1.0 (0.90) J 094455-002 SW846 6020 %
Calcium 60200 67.2 204 NE 094455-002 SW846 6020
IChromium 2.94 0.204 0.611 17.3 (12.8) 094455-002 SW846 6020
Cobalt 1.91 0.0611 0.204 5.2 094455-002 SW846 6020
ICopper 2.41 0.0672 0.204 15.4 (18.2) * J- 094455-002 | SW846 6020
Iron 3630 6.72 20.4 NE J 094455-002 SW846 6020
Lead 4.73 0.102 0.407 21.4 (NE) 094455-002 SW846 6020
Magnesium 3830 2.04 6.11 NE J 094455-002 SW846 6020
Manganese 110 2.04 10.2 NE J 094455-002 SW846 6020
Mercury ND 0.00426 0.0127 <0.25(<0.10) U 094455-002 SW846 7470
Nickel 3.23 0.102 0.407 11.5 J- 094455-002 SW846 6020
Potassium 792 16.3 61.1 NE N 094455-002 SW846 6020
Selenium ND 0.336 1.02 <1.0 U 094455-002 SW846 6020
Silver ND 0.517 2.59 <1.0 U 094455-002 SW846 6010
Sodium 101 16.3 50.9 NE 094455-002 SW846 6020
[Thallium 0.0725 0.0611 0.407 <11 J 094455-002 SW846 6020
Vanadium 32.4 0.103 0.517 20.4 (NE) * J 094455-002 SW846 6010
Zinc 156.3 0.407 2.04 62 B, N J- 094455-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 5602 Building 9938 Surface Discharge Site

January—July 2013

Background
Sample Result’ MDL" PaL® Concentration” | |anoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) {mg/kg) (ma/kg) Qualifier® Qualifier' Number Method®
19938-VCA-S3-SS IAluminum 6220 3.19 10.6 NE J 094437-002 SW846 6020
23-Jul-13 IAntimony 5.70 0.350 1.06 3.9 094437-002 [ SwW846 6010
[Sample Depth: 0-0.5ft  [Arsenic 7.26 0.213 1.06 5.6 (7.0) 094437-002 ;| SW846 6020
Barium 329 0.532 2.13 130 (200) J 094437-002 | SwW846 6020
Beryllium 0.348 0.0213 0.106 0.65 094437-002 | SwW846 6020
ICadmium 0.267 0.0213 0.213 < 1.0 (0.90) 094437-002 | SwW846 6020
Calcium 113000 702 2130 NE 094437-002 | SW846 6020
IChromium 8.90 0.213 0.638 17.3 (12.8) 094437-002 | SW846 6020
Cobalt 3.45 0.0638 0.213 5.2 094437-002 | SW846 6020
Copper 5.08 0.0702 0.213 15.4 (18.2) * J+ 094437-002 | SW846 6020
Iron 6490 7.02 21.3 NE J 094437-002 | SW846 6020
Lead 7.23 0.106 0.425 21.4 (NE) 094437-002 | SW846 6020
Magnesium 5830 2.13 6.38 NE 094437-002 | SW846 6020
Manganese 139 0.213 1.06 NE J 094437-002 | SW846 6020
Mercury ND 0.00413 0.0123 <0.25(<0.10) U 094437-002 | SW846 7470
Nickel 10.7 0.106 0.425 11.5 094437-002 | SW846 6020
Potassium 2380 17.0 63.8 NE 094437-002 | SwW846 6020
Selenium ND 0.351 1.06 <1.0 U 094437-002 | SwW846 6020
Silver ND 0.531 2.65 <1.0 U 094437-002 | SW846 6010
Sodium 1430 17.0 53.2 NE 094437-002 | SW846 6020
[Thaltium 0.0898 0.0638 0.425 <11 J 094437-002 | SW846 6020
Vanadium 30.3 0.106 0.531 20.4 (NE) * J 094437-002 | SW846 6010
zinc 29.1 0.425 2.13 62 B J 094437-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result® MDL® PaL* Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte {mg/kg) (ma/kg) (mg/kg) {mg/kg) Qualifier’ | Qualifier’ Number Method®
9938-VCA-S3-S8 IAluminum 7410 3.20 10.7 NE J 094438-002 SW846 6020
(Duplicate) Antimony 7.16 0.341 1.03 3.9 094438-002 | SW846 6010
23-Jul-13 IArsenic 7.28 0.213 1.07 5.6 (7.0) 094438-002 | SW846 6020
Sample Depth: 0-0.5 ft Barium 395 0.533 2.13 130 (200) J 094438-002 | SW846 6020
Beryllium 0.319 0.0213 0.107 0.65 094438-002 | SW846 6020
ICadmium 0.198 0.0213 0.213 < 1.0 (0.90) J 094438-002 | SW846 6020
ICalcium 85200 704 2130 NE 094438-002 | SW846 6020
IChromium 8.85 0.213 0.64 17.3 (12.8) 094438-002 | SW846 6020
Cobalt 3.25 0.0640 0.213 5.2 094438-002 | SW846 6020
Copper 4.88 0.0704 0.213 15.4 (18.2) * J+ 094438-002 SWa46 6020
Iron 6380 7.04 21.3 NE J 094438-002 SW846 6020
Lead 9.31 0.107 0.426 21.4 (NE) 094438-002 [ SW846 6020
Magnesium 5860 2.13 6.40 NE 094438-002 | SW846 6020
Manganese 121 0.213 1.07 NE J 094438-002 SW846 6020
Mercury ND 0.00423 0.0126 < 0.25 (<0.10) U 094438-002 | SW846 7470
Nickel 9.29 0.107 0.426 11.5 J+ 094438-002 SW846 6020
Potassium 2220 17.1 64.0 NE 094438-002 | SW846 6020
Selenium ND 0.352 1.07 <1.0 U 094438-002 | SW846 6020
Silver ND 0.517 2.58 <1.0 U 094438-002 | SW846 6010
ISodium 1360 171 53.3 NE 094438-002 [ SW846 6020
Thallium 0.0983 0.0640 0.426 <1.1 J 094438-002 | SW846 6020
Vanadium 34.0 0.103 0.517 20.4 (NE) * J 094438-002 | SW846 6010
Zinc 30.6 0.426 2.13 62 B J 094438-002 | SW846 6020

Refer to footnotes on page C-56.
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Tabte C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ mpL” PQL® Concentration® | | aboratory | Validation Sample Analytical
identification Analyte (mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S3-2 Aluminum 6550 3.25 10.8 NE J 094456-002 SW846 6020
23-Jul-13 IAntimony 2.08 0.362 1.10 3.9 3.0UJ 094456-002 SW846 6010
Sample Depth: 2t |Arsenic 9.18 0.216 1.08 5.6 (7.0) 094456-002 SW846 6020
Barium 567 1.08 4.33 130 (200) J 094456-002 SW846 6020
Beryllium 0.308 0.0216 0.108 0.65 B 094456-002 SW846 6020
Cadmium 0.149 0.0216 0.216 <1.0(0.90) J 094456-002 SW846 6020
Calcium 120000 178 541 NE 094456-002 SW846 6020
Chromium 5.21 0.216 0.649 17.3(12.8) 094456-002 SW846 6020
Cobait 2.75 0.0649 0.216 5.2 094456-002 SW846 6020
Copper 3.02 0.0714 0.216 15.4 (18.2) * J- 094456-002 SW846 6020
Iron 4460 7.14 21.6 NE J 094456-002 SW846 6020
| ead 5.39 0.108 0.433 21.4 (NE) 094456-002 SW846 6020
Magnesium 15900 21.6 64.9 NE J 094456-002 SW846 6020
Manganese 116 2.16 10.8 NE J 094456-002 SW846 6020
Mercury 0.00612 0.00446 0.0133 < 0.25 (< 0.10) J 094456-002 SW846 7470
Nickel 5.90 0.108 0.433 11.5 J- 094456-002 SW846 6020
Potassium 1270 17.3 64.9 NE N 094456-002 SW846 6020
Selenium ND 0.357 1.08 <1.0 ] 094456-002 SW846 6020
Silver ND 1.10 5.48 <1.0 U 094456-002 SW846 6010
Sodium 850 17.3 54.1 NE 094456-002 SW846 6020
[Thallium ND 0.0649 0.433 <1.1 U 094456-002 SW846 6020
Vanadium 41.6 0.110 0.548 20.4 (NE) * J 094456-002 SW846 6010
Zinc 20.7 0.433 2.16 62 B,N J- 094456-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 {Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® mpL" PQL* Concentration” | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier' Number Method®
9938-VCA-S3-5 Aluminum 5310 3.14 10.5 NE J 094457-002 | SW846 6020
23-Jul-13 Antimony 1.03 0.352 1.07 3.9 J 3.0UJ 094457-002 | SW846 6010
[Sample Depth: 5t  |Arsenic 5.20 0.209 1.05 5.6 (7.0 094457-002 SW846 6020
Barium 246 1.056 4.19 130 (200) J 094457-002 SW846 6020
Beryllium 0.281 0.0209 0.105 0.65 B 094457-002 SW846 6020
Cadmium 0.113 0.0209 0.209 < 1.0 (0.90) J 094457-002 | SW846 6020
Calcium 64200 69.1 209 NE 094457-002 SW846 6020
IChromium 5.77 0.20¢9 0.628 17.3(12.8) 094457-002 SW846 6020
Cobalt 2.13 0.0628 0.209 5.2 094457-002 SW846 6020
Copper 3.95 0.0691 0.209 15.4 (18.2) * J- 094457-002 SW846 6020
Iron 4460 6.91 20.9 NE J 094457-002 SW846 6020
Lead 5.17 0.105 0.419 21.4 (NE) 094457-002 | SW846 6020
Magnesium 6190 2.09 6.28 NE J 094457-002 | SW846 6020
Manganese 107 2.09 10.5 NE J 094457-002 | SW846 6020
Mercury ND 0.00424 0.0127 <0.25 (< 0.10) U 094457-002 | SW846 7470
Nickel 5.12 0.105 0.419 11.5 J- 094457-002 | SW846 6020
Potassium 1250 16.8 62.8 NE N 094457-002 | SW846 6020
Selenium ND 0.346 1.05 <1.0 U 094457-002 | SW846 6020
Silver ND 0.533 2.66 <1.0 U 094457-002 SW846 6010
Sodium 273 16.8 52.4 NE 094457-002 | SW846 6020
[Thallium 0.0716 0.0628 0.419 <11 J 094457-002 SW846 6020
\Vanadium 33.1 0.107 0.533 20.4 (NE) * J 094457-002 SW846 6010
zinc 21.2 0.419 2.09 62 B, N J- 094457-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ mMpL" paL* Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mglkg) Qualifier® Qualifier’ Number Method*
[9938-VCA-S4-SS Aluminum 9010 3.1 10.4 NE J 094439-002 | SW846 6020
23-Jul-13 Antimony 2.46 0.349 1.06 3.9 094439-002 | SW846 6010
Sample Depth: 0-0.5ft  |Arsenic 5.40 0.208 1.04 5.6 (7.0) 094439-002 | SW846 6020
Barium 212 0.519 2.08 130 (200) J 094439-002 | SW846 6020
Beryllium 0.363 0.0208 0.104 0.65 094439-002 | SW846 6020
Cadmium 0.231 0.0208 0.208 < 1.0 (0.90) 094439-002 | SW846 6020
ICalcium 56800 342 1040 NE 094439-002 | SW846 6020
IChromium 8.23 0.208 0.623 17.3 (12.8) 094439-002 | SW846 6020
ICobalt 3.29 0.0623 0.208 5.2 094439-002 | SwW846 6020
ICopper 5.95 0.0685 0.208 16.4 (18.2) * J+ 094439-002 | SW846 6020
Iron 7580 6.85 20.8 NE J 094439-002 | SW846 6020
Lead 7.39 0.104 0.415 21.4 (NE) 094439-002 | SW846 6020
Magnesium 4940 2.08 6.23 NE 094439-002 | SW846 6020
Manganese 140 0.208 1.04 NE J 094439-002 | SW846 6020
Mercury 0.00879 0.0043 0.0128 <0.25 (< 0.10) J 094439-002 | SWB846 7470
Nickel 9.09 0.104 0.415 11.5 J+ 094439-002 | SWB846 6020
Potassium 2310 16.6 62.3 NE 094439-002 | SWB846 6020
Selenium ND 0.342 1.04 <1.0 U 094439-002 | SW846 6020
Silver ND 0.106 0.528 <1.0 U 094439-002 | SW846 6010
Sodium 809 16.6 51.9 NE 094439-002 [ SwW846 6020
(Thallium 0.111 0.0623 0.415 <11 J 094439-002 [ SW846 6020
\Vanadium 227 0.106 0.528 20.4 (NE) * J 094439-002 | SwW846 6010
Zinc 40.5 0.415 2.08 62 B J 094439-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® mDL® PaL® Concentration® | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (ma/kg) (mgl/kg) Qualifier® Qualifier’ Number Method?
[9938-VCA-S4-2 IAluminum 6310 3.24 10.8 NE J 094458-002 SW846 6020
23-Jul-13 IAntimony 1.12 0.369 1.12 3.9 3.0UJ 094458-002 SW846 6010
Sample Depth: 2ft  |Arsenic 8.79 0.216 1.08 5.6 (7.0 094458-002 SW846 6020
Barium 193 0.108 0.431 130 (200) J 094458-002 SW846 6020
Beryllium 0.317 0.0216 0.108 0.65 B 094458-002 SW846 6020
ICadmium 0.119 0.0216 0.216 < 1.0(0.90) J 094458-002 SW846 6020
Caicium 107000 71.2 216 NE 094458-002 SW846 6020
IChromium 4.81 0.216 0.647 17.3 (12.8) 094458-002 SW846 6020
Cobalt 2.41 0.0647 0.216 52 094458-002 SW846 6020
ICopper 2.77 0.0712 0.216 15.4 (18.2) * J- 094458-002 SWa46 6020
Iron 4320 7.12 21.6 NE J 094458-002 Swa46 6020
Lead 5.19 0.108 0.431 21.4 (NE) 094458-002 SwWa46 6020
Magnesium 9500 2.16 6.47 NE J 094458-002 SW846 6020
Manganese 774 2.16 10.8 NE J 094458-002 SW846 6020
Mercury ND 0.00407 0.0122 <0.25 (<0.10) U 094458-002 SW846 7470
Nickel 5.30 0.108 0.431 11.5 J- 094458-002 SW846 6020
Potassium 1140 17.3 64.7 NE N 094458-002 SW846 6020
Selenium ND 0.356 1.08 <1.0 U 094458-002 SW846 6020
Silver ND 1.12 5.59 <1.0 U 094458-002 SW846 6010
Sodium 255 17.3 53.9 NE 094458-002 SW846 6020
Thallium ND 0.0647 0.431 <1.1 U 094458-002 SW846 6020
Vanadium 32.8 0.112 0.559 20.4 (NE) * J 094458-002 SwW846 6010
inc 174 0.431 2.16 62 B, N J- 094458-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 5§02 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Resuit® mpL® PQL® Concentration® | Laboratory | Validation Sample Analytical
Identification Analyte {mg/kg) {mg/kg) {mg/kg) {mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S4-2  |Aluminum 6390 3.28 10.9 NE J 094459-002 | SW846 6020
(Duplicate) Antimony 1.71 0.364 1.10 3.9 3.0UJ 094450-002 | SW846 6010
23-Jul-13 IArsenic 9.43 0.219 1.09 5.6 (7.0) 094459-002 | SW846 6020
ISample Depth 2 ft  [Barium 125 0.109 0.437 130 (200) J 094459-002 | SWB846 6020
Beryllium 0.293 0.0219 0.109 0.65 B 094459-002 | SW846 6020
Cadmium 0.109 0.0219 0.219 < 1.0 (0.90) J 094459-002 | SW846 6020
Calcium 92200 722 219 NE 094459-002 | SW846 6020
Chromium 7.01 0.219 0.656 17.3 (12.8) 094459-002 | SW846 6020
Cobalt 2.90 0.0656 0.219 5.2 094459-002 | SW846 6020
Copper 2.58 0.0722 0.219 15.4 (18.2) > J- 094459-002 | SW846 6020
Iron 4980 7.22 21.9 NE J 094459-002 | SW846 6020
Lead 4.25 0.109 0.437 21.4 (NE) 094459-002 | SW846 6020
Magnesium 8980 219 6.56 NE J 094459-002 | SW846 6020
Manganese 98.6 2.19 10.9 NE J 094459-002 | SW846 6020
Mercury ND 0.00423 0.0126 < 0.25 (< 0.10) ] 094459-002 | SW846 7470
Nickel 6.85 0.109 0.437 1.5 J- 094459-002 | SWB846 6020
Potassium 924 17.5 65.6 NE N 094459-002 | SW846 6020
Selenium ND 0.361 1.09 <1.0 U 094459-002 | SW846 6020
Silver ND 1.1 5.51 <1.0 u 094459-002 | SW846 6010
Sodium 231 17.5 54.7 NE 094459-002 | SW846 6020
[Thallium ND 0.0656 0.437 <11 U 094459-002 | SW846 6020
Vanadium 34.0 0.110 0.551 20.4 (NE) * J 094459-002 | SW846 6010
Zinc 20.7 0.437 2.19 62 B. N J- 094459-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 {Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ mpL’ paL’ Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier Qualifier’ Number Method®
19938-VCA-S4-5 Aluminum 6800 3.16 10.5 NE J 094460-002 SW846 6020
23-Jul-13 IAntimony 0.537 0.343 1.04 3.9 J 3.0UJ 094460-002 SW846 6010
Sample Depth: 5t |Arsenic 6.36 0.211 1.05 5.6 (7.0) 094460-002 SW846 6020
Barium 307 1.05 4.21 130 (200) J 094460-002 SW846 6020
Beryllium 0.358 0.0211 0.105 0.65 B 094460-002 SW846 6020
ICadmium 0.166 0.0211 0.211 < 1.0 (0.90) J 094460-002 SW846 6020
Calcium 99500 69.5 211 NE 094460-002 SW846 6020
Chromium 9.80 0.211 0.632 17.3 (12.8) 094460-002 SW846 6020
Cobalt 2.52 0.0632 0.211 5.2 094460-002 SW846 6020
Copper 2.04 0.0695 0.211 15.4 (18.2) * J- 094460-002_| SW846 6020
iron 5540 6.95 211 NE J 094460-002 SW846 6020
Lead 5.37 0.105 0.421 21.4 (NE) 094460-002 SW846 6020
Magnesium 7850 2.1 6.32 NE J 094460-002 SW846 6020
Manganese 110 2.11 10.5 NE J 094460-002 SW846 6020
Mercury ND 0.00401 0.012 <0.25 (<0.10) U 094460-002 SW846 7470
Nickel 6.93 0.105 0.421 11.5 J- 094460-002 SW846 6020
Potassium 1400 16.9 63.2 NE N 094460-002 SWa846 6020
Selenium ND 0.348 1.05 <1.0 U 094460-002 SW846 6020
Silver ND 0.520 2.60 <1.0 U 094460-002 SW846 6010
Sodium 280 16.9 52.7 NE 094460-002 SW846 6020
Thallium 0.0779 0.0632 0.421 <11 J J- 094460-002 SW846 6020
Vanadium 27.9 0.104 0.520 20.4 (NE) * J 094460-002 SW846 6010
Zinc 20.2 0.421 2.11 62 B, N J- 094460-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result® mpL* PaL® Concentration’ | | anoratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) (mg/kg) (mg/kq) Qualifier® Qualifier’ Number Method®

[9938-VCA-S5-SS Aluminum 8130 3.17 10.6 NE J 094440-002 | SW846 6020

23-Jul-13 Antimony ND 0.355 1.07 3.9 U 094440-002 | SW846 6010

Sample Depth: 0-0.5ft  [Arsenic 3.89 0.211 1.06 5.6 (7.0) 094440-002 | SW846 6020
Barium 138 0.106 0.422 130 (200) J 094440-002 | SW846 6020
Beryllium 0.342 0.0211 0.106 0.65 094440-002 | SW846 6020 4
ICadmium 0.236 0.0211 0.211 < 1.0 (0.90) 084440-002 | SW846 6020 E
Calcium 46700 34.8 106 NE 094440-002 | SW846 6020
Chromium 8.20 0.211 0.633 17.3 (12.8) 094440-002 | SW846 6020
Cobalt 3.43 0.0633 0.211 5.2 094440-002 | SW846 6020
Copper 7.38 0.0697 0.211 15.4 (18.2) - J 094440-002 | SW846 6020
iron 7440 6.97 211 NE J 094440-002 | SW846 6020
Lead 6.66 0.106 0.422 21.4 (NE) 094440-002 SW846 6020
Magnesium 3360 2.1 6.33 NE 094440-002 | SW846 6020
Manganese 269 1.06 5.28 NE J 094440-002 | SW846 6020
Mercury 0.00481 0.00429 0.0128 < 0.25 (< 0.10) J 094440-002 | SW846 7470
Nickel 8.58 0.106 0.422 11.5 J+ 094440-002 | SW846 6020
Potassium 9480 16.9 63.3 NE 094440-002 | SW846 6020
Selenium ND 0.348 1.06 <1.0 U 094440-002 | SW846 6020
Silver ND 0.107 0.537 <1.0 9] 094440-002 | SW846 6010
Sodium 2560 16.9 52.8 NE 094440-002 SW846 6020
(Thallium 0.102 0.0633 0.422 <11 J 094440-002 SW846 6020
\Vanadium 18.9 0.107 0.537 20.4 (NE) * J 094440-002 | SW846 6010
Zinc 374 0.422 2.11 62 B J 094440-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mDL® PaL’ Concentration” | | aporatory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®

9938-VCA-S85-2 IAluminum 5780 3.26 10.9 NE J 094461-002 SW846 6020

23-Jul-13 IAntimony 0.927 0.354 1.07 3.9 J 3.0UJ 094461-002 SW846 6010

[Sample Depth: 2 ft  |Arsenic 8.12 0.217 1.09 5.6 (7.0) 094461-002 SW846 6020
Barium 349 1.09 4.35 130 (200) J 094461-002 SW846 6020
Beryllium 0.281 0.0217 0.109 0.65 B 094461-002 SW846 6020 ¢
Cadmium 0.104 0.0217 0.217 <1.0(0.90) J 094461-002 SW846 6020
Calcium 56700 71.7 217 NE 094461-002 SW846 6020
Chromium 4.59 0.217 0.652 17.3 (12.8) 094461-002 SW846 6020
Cobalt 1.95 0.0652 0.217 5.2 094461-002 SW846 6020
Copper 4.41 0.0717 0.217 15.4 (18.2) * J- 094461-002 SW846 6020
iron 4030 747 21.7 NE J 094461-002 SW846 6020
Lead 4.71 0.109 0.435 21.4 (NE) 094461-002 SW846 6020
Magnesium 5660 217 6.52 NE J 094461-002 SW846 6020
Manganese 75.8 217 10.9 NE J 094461-002 SW846 6020
Mercury ND 0.00446 0.0133 <0.25(<0.10) U 094461-002 SW846 7470
Nickel 4.36 0.109 0.435 1.5 J- 094461-002 SW846 6020
Potassium 1890 17.4 65.2 NE N 094461-002 SW846 6020
Selenium ND 0.359 1.09 <1.0 U 094461-002 SW846 6020
Silver ND 0.537 2.69 <1.0 U 094461-002 SW846 6010
Sodium 153 17.4 54.3 NE 094461-002 SW846 6020
Thallium ND 0.0652 0.435 <141 U UJ 094461-002 SW846 6020
Vanadium 42.7 0.107 0.537 20.4 (NE) * J 094461-002 SW846 6010
Zinc 16.6 0.435 217 62 B, N J- 094461-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result’ moL® PQL* Concentration” | Laboratory | Validation Sample Analytical
Identification Analyte (mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method’
|9938-VCA-85-5 Aluminum 5530 3.09 10.3 NE J 094462-002 | SW846 6020
23-Jul-13 IAntimony 1.15 0.346 1.05 3.9 3.00J 094462-002 | SW846 6010
iSample Depth: 5 ft  |Arsenic 4.62 0.206 1.03 5.6 (7.0) 094462-002 SW846 6020
Barium 127 0.103 0.412 130 (200) J 094462-002 | SW846 6020
Beryllium 0.291 0.0206 0.103 0.65 B 094462-002 | SW846 6020
Cadmium 0.165 0.0206 0.206 < 1.0 (0.90) J 094462-002 | SW846 6020
Calcium 41800 67.9 206 NE 094462-002 SW846 6020
Chromium 5.11 0.206 0.618 17.3 (12.8) 094462-002 SW846 6020
ICobalt 1.89 0.0618 0.206 5.2 094462-002 SW846 6020
Copper 3.63 0.0679 0.206 15.4 (18.2) * J- 094462-002 SW846 6020
Iron 4810 6.79 20.6 NE J 094462-002 SW846 6020
Lead 5.12 0.103 0.412 21.4 (NE) 094462-002 | SW846 6020
Magnesium 4020 2.06 6.18 NE J 094462-002 SW846 6020
Manganese 112 2.06 10.3 NE J 094462-002 SW846 6020
Mercury 0.00509 0.00411 0.0123 <0.25 (< 0.10) J 094462-002 | SW846 7470
Nickel 4.02 0.103 0.412 11.5 J- 094462-002 | SWB846 6020
Potassium 1560 16.5 61.8 NE N 094462-002 | SW846 6020
Selenium ND 0.34 1.03 <1.0 U 094462-002 | SW846 6020
Silver ND 0.105 0.525 <1.0 U 094462-002 | SW846 6010
Sodium 133 16.5 51.56 NE 094462-002 | SW846 6020
[Thallium 0.078 0.0618 0.412 <11 J J- 094462-002 SW846 6020
Vanadium 28.2 0.105 0.525 20.4 (NE) * J 094462-002 | SW846 6010
Zinc 23.6 0.412 2.06 62 B, N J- 094462-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result* moL® PQL Concentration” | [aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (ma/kg) (mg/kg) Qualifier® Qualifier' Number Method®
[9938-VCA-S5-5 Aluminum 3920 3.13 10.4 NE J 094463-002 SW846 6020
(Duplicate) IAntimony 0.637 0.347 1.05 3.9 J 3.0UJ 094463-002 SW846 6010
23-Jul-13 IArsenic 3.00 0.208 1.04 5.6 (7.0) 094463-002 SW846 6020
iSample Depth: 5t  [Barium 95.9 0.104 0.417 130 (200) J 094463-002 SW846 6020
Beryliium 0.230 0.0208 0.104 0.65 B 094463-002 SW846 6020
ICadmium 0.0996 0.0208 0.208 <1.0(0.90) J 094463-002 SW846 6020
Calcium 31100 68.8 208 NE 094463-002 SW846 6020
IChromium 3.26 0.208 0.625 17.3 (12.8) 094463-002 SW846 6020
ICobalt 1.79 0.0625 0.208 5.2 094463-002 SW846 6020
Copper 3.33 0.0688 0.208 15.4 (18.2) * J- 094463-002 SW846 6020
tron 3520 6.88 20.8 NE J 094463-002 SW846 6020
Lead 4.42 0.104 0.417 21.4 (NE) 094463-002 SW846 6020
Magnesium 2840 2.08 6.25 NE J 094463-002 SW846 6020
Manganese 91.7 2.08 10.4 NE J 094463-002 SW846 6020
Mercury 0.00392 0.00386 0.0115 < 0.25 (< 0.10) J 094463-002 SW846 7470
Nickel 3.73 0.104 0.417 1.5 J- 094463-002 SW846 6020
Potassium 991 16.7 62.5 NE N 094463-002 SW846 6020
[Selenium ND 0.344 1.04 <1.0 U 094463-002 SW846 6020
Silver ND 0.105 0.525 <1.0 U 094463-002 SW846 6010
Sodium 107 16.7 52.1 NE 094463-002 SW846 6020
[Thallium ND 0.0625 0.417 <11 U 094463-002 SW846 6020
Vanadium 25.7 0.105 0.525 20.4 (NE) * J 094463-002 SW846 6010
Zinc 18.0 0.417 2.08 62 B, N J- 094463-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result* mMDL PaL’ Concentration” | | ahoratory | Validation Sample Analytical
ldentification Analyte {mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
[9938-VCA-S6-SS IAluminum 3890 3.16 10.5 NE J 094441-002 | SW846 6020
23-Jul-13 IAntimony 0.568 0.345 1.05 3.9 J 094441-002 | SW846 6010
[Sample Depth: 0-0.5ft  [Arsenic 2.01 0.211 1.05 5.6 (7.0) 094441-002 | SW846 6020
Barium 96.1 0.105 0.421 130 (200) J 094441-002 | SW846 6020
Beryllium 0.185 0.0211 0.105 0.65 094441-002 | SW846 6020
ICadmium 0.213 0.0211 0.211 <1.0(0.90) 094441-002 | SW846 6020
Calcium 26500 34.8 105 NE 094441-002 | SW846 6020
IChromium 4.15 0.211 0.632 17.3 (12.8) 094441-002 | SW846 6020
Cobalt 2.14 0.0632 0.211 5.2 094441-002 | SW846 6020
Copper 6.40 0.0695 0.211 15.4 (18.2) * J 094441-002 | SW846 6020
Iron 4630 6.95 21.1 NE J 094441-002 | SW846 6020
Lead 6.53 0.105 0.421 21.4 (NE) 094441-002 | SW846 6020
Magnesium 2240 2.11 6.32 NE 094441-002 | SW846 6020
Manganese 103 0.211 1.05 NE J 094441-002 | SW846 6020
Mercury ND 0.00412 0.0123 <0.25 (< 0.10) U 094441-002 | SW846 7470
Nickel 4.68 0.105 0.421 11.5 J+ 094441-002 | SW846 6020
Potassium 1590 16.9 63.2 NE 094441-002 | SW846 6020
Selenium ND 0.348 1.05 <1.0 U 094441-002 | SW846 6020
Silver ND 0.105 0.523 <1.0 U 094441-002 | SW846 6010
Sodium 645 16.9 52.7 NE 094441-002 | SW846 6020
(Thallium ND 0.0632 0.421 <11 U 094441-002 | SW846 6020
Vanadium 15.7 0.105 0.523 20.4 (NE) * J 094441-002 | SW846 6010
Zinc 24.8 0.421 2.11 62 B J 094441-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result* mMDL" PaL’ Concentration” | | aporatory | Validation Sample Analytical
Identification Analyte (mgl/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Quatlifier’ Number Method’

9938-VCA-S6-2 Aluminum 6140 3.26 10.9 NE J 094464-002 | SWB846 6020

23-Jul-13 IAntimony 1.37 0.369 1.12 3.9 3.0UJ 094464-002 SW846 6010

Sample Depth: 2t |Arsenic 5.19 0.218 1.09 5.6 (7.0) 094464-002 SW846 6020
Barium 244 1.09 4.35 130 (200) J 094464-002 SW846 6020
Beryllium 0.320 0.0218 0.109 0.65 B 094464-002 | SW846 6020 £
Cadmium 0.176 0.0218 0.218 < 1.0 (0.90) J 094464-002 | SW846 6020 «
Calcium 79100 71.8 218 NE 094464-002 | SW846 6020
Chromium 6.04 0.218 0.653 17.3(12.8) 094464-002 | SW846 6020
Cobalt 2.56 0.0653 0.218 5.2 094464-002 | SW846 6020
Copper 5.56 0.0718 0.218 15.4 (18.2) * J- 094464-002 SW846 6020
Iron 4290 7.18 21.8 NE J 094464-002 | SW846 6020
Lead 5.21 0.109 0.435 21.4 (NE) 094464-002 | SW846 6020
Magnesium 6440 2.18 6.53 NE J 094464-002 SW846 6020
Manganese 86.2 2.18 10.9 NE J 094464-002 SW846 6020
Mercury 0.00579 0.00396 0.0118 <0.25 (< 0.10) J 094464-002 | SW846 7470
Nickel 5.86 0.109 0.435 11.5 J- 094464-002 SW846 6020
Potassium 1840 17.4 65.3 NE N 094464-002 SW846 6020
Selenium ND 0.359 1.09 <1.0 U 094464-002 | SW846 6020
Silver ND 0.559 2.79 <1.0 U 094464-002 | SW846 6010
Sodium 516 17.4 54.4 NE 094464-002 | SW846 6020
Thallium ND 0.0653 0.435 <1.1 U uJ 094464-002 [ SWB846 6020
Vanadium 29.8 0.112 0.559 20.4 (NE) * J 094464-002 SW846 6010
Zinc 26.4 0.435 2.18 62 B, N J- 094464-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® mpL* PaL’ Concentration® | aboratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier Qualifier' Number Method®
9938-VCA-S6-5 Aluminum 6770 3.24 10.8 NE J 094465-002 SW846 6020
23-Jul-13 lAntimony 0.960 0.367 1.1 3.9 J 3.0UJ 094465-002 SW846 6010
Sample Depth: 5t |Arsenic 6.30 0.216 1.08 5.6 (7.0) 094465-002 SW846 6020
Barium 161 0.108 0.432 130 (200) J 094465-002 SW846 6020
Beryllium 0.346 0.0216 0.108 0.65 B 094465-002 SW846 6020
Cadmium 0.118 0.0216 0.216 < 1.0 (0.90) J 094465-002 SW846 6020
Calcium 43800 714 216 NE 094465-002 SW846 6020
IChromium 5.55 0.216 0.649 17.3 (12.8) 094465-002 SW846 6020
Cobalt 2.10 0.0649 0.216 5.2 094465-002 SW846 6020
Copper 3.38 0.0714 0.216 15.4 (18.2) * J- 094465-002 SW846 6020
fron 4770 7.14 21.6 NE J 094465-002 SW846 6020
Lead 4.56 0.108 0.432 21.4 (NE) 094465-002 SW846 6020
Magnesium 5470 2.16 6.49 NE J 094465-002 SW846 6020
Manganese 77.2 2.16 10.8 NE J 094465-002 SW846 6020
Mercury ND 0.00439 0.0131 <0.25 (<0.10) ] 094465-002 SW846 7470
Nickel 4.55 0.108 0.432 11.5 J- 094465-002 SW846 6020
Potassium 1450 17.3 64.9 NE N 094465-002 SW846 6020
Selenium ND 0.357 1.08 <1.0 U 094465-002 SW846 6020
Silver ND 0.111 0.557 <1.0 U 094465-002 SW846 6010
Sodium 269 17.3 54.1 NE 094465-002 SW846 6020
[Thallium 0.0832 0.0649 0.432 <11 J J- 094465-002 SW846 6020
\Vanadium 33.6 0.111 0.557 20.4 (NE) * J 094465-002 SW846 6010
Zinc 18.3 0.432 2.16 62 B,N J- 094465-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resulits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® mpL" PaL* Concentration® | | aporatory | Validation Sample Analytical
Identification Analyte {mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®’
9938-VCA-S7-SS IAluminum 6430 3.17 10.6 NE J 094442-002 | SW846 6020
23-Jul-13 Antimony 1.52 0.352 1.07 3.9 094442-002 | SW846 6010
Sample Depth: 0-0.5ft  |Arsenic 3.72 0.211 1.06 5.6 (7.0) 094442-002 | SW846 6020
Barium 163 0.106 0.422 130 (200) J 094442-002 SW846 6020
Beryllium 0.259 0.0211 0.106 0.65 094442-002 [ SW846 6020
Cadmium 0.333 0.0211 0.211 < 1.0 (0.90) 094442-002 | SW846 6020
Calcium 81900 697 2110 NE 094442-002 | SW846 6020
Chromium 8.31 0.211 0.633 17.3(12.8) 094442-002 | SW846 6020
Cobalt 2.98 0.0633 0.211 5.2 094442-002 | SW846 6020
Copper 6.47 0.0697 0.211 15.4 (18.2) * J 094442-002 | SW846 6020
Iron 5700 6.97 211 NE J 094442-002 | SW846 6020
Lead 7.78 0.106 0.422 21.4 (NE) 094442-002 | SW846 6020
Magnesium 3770 2.1 6.33 NE 094442-002 | SW846 6020
Manganese 141 0.211 1.06 NE J 094442-002 | SW846 6020
Mercury 0.0109 0.0044 0.0131 <0.25 (< 0.10) J 094442-002 SW846 7470
Nickel 8.32 0.106 0.422 11.5 J+ 094442-002 SW846 6020
Potassium 1460 16.9 63.3 NE 094442-002 | SW846 6020
Selenium ND 0.348 1.06 <1.0 U 094442-002 | SW846 6020
Silver ND 0.534 2.67 <1.0 U 094442-002 | SW846 6010
ISodium 97.7 16.9 52.8 NE 094442-002 SW846 6020
[Thallium 0.0777 0.0633 0.422 <1.1 J 094442-002 | SW846 6020
Vanadium 20.5 0.107 0.534 20.4 (NE) * J 094442-002 SW846 6010
Zinc 27.6 0.422 211 62 B J 094442-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 602 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result® mDL® PQL’ Concentration® | Laboratory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
19938-VCA-S7-2 Aluminum 7000 3.20 10.7 NE J 094466-002 SW846 6020
23-Jul-13 Antimony 0.672 0.352 1.07 3.9 J 3.0UJ 094466-002 SW846 6010
Sample Depth: 2t |Arsenic 5.40 0.214 1.07 5.6 (7.0) 094466-002 SW846 6020
Barium 257 1.07 4.27 130 (200) J 094466-002 SW846 6020
Beryllium 0.315 0.0214 0.107 0.65 B 094466-002 SW846 6020
Cadmium 0.108 0.0214 0.214 < 1.0 (0.90) J 094466-002 SW846 6020
Calcium 55300 70.5 214 NE 094466-002 | SW846 6020
IChromium 5.70 0.214 0.641 17.3(12.8) 094466-002 | SW846 6020
Cobalt 2.37 0.0641 0.214 5.2 094466-002 SW846 6020
Copper 2.99 0.0705 0.214 15.4 (18.2) * J- 094466-002 SW846 6020
iron 4510 7.05 214 NE J 094466-002 SW846 6020
Lead 4.05 0.107 0.427 21.4 (NE) 094466-002 SW846 6020
Magnesium 6550 2.14 6.41 NE J 094466-002 SW846 6020
Manganese 67.2 2.14 10.7 NE J 094466-002 SW846 6020
Mercury ND 0.0043 0.0128 <0.25 (< 0.10) U 094466-002 SW846 7470
Nickel 5.26 0.107 0.427 1.5 J- 094466-002 SW846 6020
Potassium 1410 171 64.1 NE N 094466-002 SW846 6020
Selenium ND 0.353 1.07 <1.0 U 094466-002 SW846 6020
Silver ND 0.107 0.533 <1.0 u 094466-002 SW846 6010
Sodium 149 17.1 53.4 NE 094466-002 SW846 6020
[Thallium ND 0.0641 0.427 <1.1 U ud 094466-002 SW846 6020
Vanadium 31.8 0.107 0.533 20.4 (NE) * J 094466-002 SW846 6010
Zinc 16.3 0.427 2.14 62 B, N J- 094466-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® MDL® PaL® Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier' Number Method?
9938-VCA-S8-SS Aluminum 5940 3.1 10.4 NE J 094443-002 | SW846 6020
23-Jul-13 Antimony 0.425 0.342 1.04 3.9 J 094443-002 | SW846 6010
Sample Depth: 0-0.5 ft IArsenic 2.41 0.208 1.04 5.6 (7.0) 094443-002 | SW846 6020
Barium 124 0.104 0.415 130 (200) J 094443-002 | SW846 6020
Beryllium 0.277 0.0208 0.104 0.65 094443-002 SWa846 6020
ICadmium 0.251 0.0208 0.208 <1.0(0.90) 094443-002 | SW846 6020
Calcium 25600 34.2 104 NE 094443-002 SW846 6020
IChromium 5.74 0.208 0.623 17.3 (12.8) 094443-002 SW846 6020
Cobalt 3.21 0.0623 0.208 5.2 094443-002 | SW846 6020
Copper 7.73 0.0685 0.208 15.4 (18.2) * J 094443-002 | SW846 6020
Ilron 6860 6.85 20.8 NE J 094443-002 | SW846 6020
Lead 7.14 0.104 0.415 21.4 (NE) 094443-002 | SW846 6020
Magnesium 2920 2.08 6.23 NE 094443-002 | SW846 6020
Manganese 179 0.208 1.04 NE J 094443-002 | SW846 6020
Mercury ND 0.00403 0.012 <0.25 (<0.10) U 094443-002 | SW846 7470
Nickel 5.94 0.104 0.415 11.5 J+ 094443-002 SW846 6020
Potassium 1650 16.6 62.3 NE 094443-002 SW846 6020
Selenium ND 0.342 1.04 <1.0 U 094443-002 | SW846 6020
Silver ND 0.104 0.519 <1.0 U 094443-002 [ SW846 6010
Sodium 119 16.6 51.9 NE 094443-002 | SW846 6020
[Thallium 0.0822 0.0623 0.415 <1.1 . J 094443-002 | SW846 6020
Vanadium 21.5 0.104 0.519 20.4 (NE) * J 094443-002 SW846 6010
Zinc 32.8 0.415 2.08 62 B J 094443-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result® mDL" pQL® Concentration” | | aporatory | Validation Sample Analytical
Identification Analyte (ma/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S8-SS IAluminum 4690 3.03 10.1 NE J 094444-002 | SW846 6020
(Duplicate) Antimony 0.902 0.326 0.988 3.9 J 094444-002 | SW846 6010
23-Jul-13 IArsenic 2.54 0.202 1.01 5.6 (7.0) 094444-002 | SW846 6020
Sample Depth: 0-0.5 ft Barium 97.3 0.101 0.404 130 (200) J 094444-002 | SW846 6020
Beryllium 0.229 0.0202 0.101 0.65 094444-002 | SW846 6020
Cadmium 0.245 0.0202 0.202 < 1.0 (0.90) 094444-002 | SWB846 6020
Calcium 24800 333 101 NE 094444-002 | SW846 6020
Chromium 5.13 0.202 0.605 17.3 (12.8) 094444-002 | SW846 6020
Cobalt 2.65 0.0605 0.202 5.2 094444-002 | SW846 6020
Copper 6.91 0.0666 0.202 15.4 (18.2) * J 094444-002 | SW846 6020
Iron 6430 6.66 20.2 NE J 094444-002 | SWB846 6020
Lead 7.33 0.101 0.404 21.4 (NE) 094444-002 | SW846 6020
Magnesium 2620 2.02 6.05 NE 094444-002 | SW846 6020
Manganese 252 1.01 5.04 NE J 094444-002 | SW846 6020
Mercury 0.00369 0.00369 0.011 <0.25 (< 0.10) J 094444-002 | SW846 7470
Nickel 5.68 0.101 0.404 11.5 J+ 094444-002 | SW846 6020
Potassium 1350 16.1 60.5 NE 094444-002 | SW846 6020
Selenium ND 0.333 1.01 <1.0 U 094444-002 | SW846 6020
Silver ND 0.0988 0.494 <1.0 U 094444-002 | SW846 6010
Sodium 118 16.1 50.4 NE 094444-002 | SW846 6020
Thallium 0.0734 0.0605 0.404 <11 J 094444-002 | SW846 6020
Vanadium 19.2 0.0988 0.494 20.4 (NE) * J 094444-002 | SW846 6010
Kinc 28.9 0.404 2.02 62 B J 094444-002 [ SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resulits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® moL® paL* Concentration” | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier Number Method’

9938-VCA-S8-2 IAluminum 6770 3.45 11.5 NE J 094467-002 SW846 6020

23-Jul-13 Antimony 0.975 0.381 1.16 3.9 J 3.0UJ 094467-002 SW846 6010

Sample Depth: 2t |Arsenic 9.62 0.230 1.15 5.6 (7.0) 094467-002 SW846 6020
Barium 513 1.15 4.60 130 (200) J 094467-002 SW846 6020
Beryllium 0.304 0.023 0.115 0.65 B 094467-002 SW846 6020 £
Cadmium 0.140 0.023 0.230 < 1.0 (0.90) J 094467-002 SW846 6020 :
Calcium 114000 75.9 230 NE 094467-002 SW846 6020
IChromium 5.07 0.230 0.690 17.3(12.8) 094467-002 SW3846 6020
Cobalt 2.65 0.069 0.230 5.2 094467-002 SW846 6020
Copper 2.50 0.0759 0.230 15.4 (18.2) * J- 094467-002 | SW846 6020
Iron 3960 7.59 23 NE J 094467-002 SW846 6020
Lead 3.31 0.115 0.460 21.4 (NE) 094467-002 SW846 6020
Magnesium 12300 23.0 69.0 NE J 094467-002 SW846 6020
Manganese 61.3 2.30 11.5 NE J 094467-002 SW846 6020
Mercury ND 0.00406 0.0121 <0.25 (< 0.10) U 094467-002 SW846 7470
Nickel 5.64 0.115 0.460 11.5 J- 094467-002 SW846 6020
Potassium 2260 18.4 69.0 NE N 094467-002 SW846 6020
Selenium ND 0.380 1.15 <1.0 U 094467-002 SW846 6020
Silver ND 1.16 5.78 <1.0 U 094467-002 SW846 6010
Sodium 239 18.4 57.5 NE 094467-002 SW846 6020
[Thallium ND 0.069 0.460 <1.1 u uJ 094467-002 SW846 6020
Vanadium 44.8 0.116 0.578 20.4 (NE) ' * J 094467-002 SW846 6010
Zinc 12.2 0.460 2.30 62 B, N J- 094467-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result® MDL" paL® Concentration” | |aporatory | Validation Sample Analytical
Identification Analyte {mg/kg) (mg/kg) (mg/kg) {mg/kg) Qualifier® Qualifier' Number Method®
9938-VCA-S9-SS Aluminum 5830 3.1 10.4 NE J 094445-002 | SwWa846 6020
23-Jul-13 Antimony ND 0.349 1.06 3.9 U 094445-002 | SW846 6010
[Sample Depth: 0-0.5 ft |Arsenic 3.22 0.207 1.04 5.6 (7.0) 094445-002 | SwW846 6020
Barium 169 0.104 0.415 130 (200) J 094445-002 | SW846 6020
Beryllium 0.225 0.0207 0.104 0.65 094445-002 [ SW846 6020
Cadmium 0.204 0.0207 0.207 < 1.0 (0.90) J 094445-002 | SW846 6020
Calcium 51700 34.2 104 NE 094445-002 | SW846 6020
Chromium 5.27 0.207 0.622 17.3(12.8) 094445-002 | SW846 6020
Cobalt 2.95 0.0622 0.207 5.2 094445-002 | SW846 6020
Copper 23.6 0.0685 0.207 15.4 (18.2) - J 094445-002_| SW846 6020
Iron 5610 6.85 20.7 NE J 094445-002 [ SW846 6020
Lead 5.61 0.104 0.415 21.4 (NE) 094445-002 [ SW846 6020
Magnesium 3980 2.07 6.22 NE 094445-002 SW846 6020
Manganese 163 0.207 1.04 NE J 094445-002 | SW846 6020
Mercury 0.00577 0.00425 0.0127 < 0.25 (< 0.10) J 094445-002 SW846 7470
Nickel 6.33 0.104 0.415 11.5 J+ 094445-002 SW846 6020
Potassium 1580 16.6 62.2 NE 094445-002 SW846 6020
Selenium ND 0.342 1.04 <1.0 U 094445-002 SW846 6020
Siiver ND 0.106 0.529 <1.0 U 094445-002 | SW846 6010
Sodium 105 16.6 51.9 NE 094445-002 | SW846 6020
[Thallium 0.0693 0.0622 0.415 <11 J 094445-002 | SW846 6020
Vanadium 16.4 0.106 0.529 20.4 (NE) * J 094445-002 | SW846 6010
Zinc 80.3 0.415 2.07 62 B J 094445-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January—July 2013
Background
Sample Result* MDL" PaL’ Concentration® | | aboratory | Validation Sample Analytical
Identification Analyte {ma/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
19938-VCA-S9-SS IAluminum 5920 3.08 10.3 NE J 094446-002 | SW846 6020
(Duplicate) Antimony 0.812 0.337 1.02 3.9 J 094446-002 | SW846 6010
23-Jul-13 IArsenic 5.43 0.205 1.03 5.6 (7.0) 094446-002 | SW846 6020
iSample Depth: 0-0.5 ft Barium 141 0.103 0.411 130 (200) J 094446-002 | SW846 6020
Beryllium 0.276 0.0205 0.103 0.65 094446-002 | SW846 6020
Cadmium 0.242 0.0205 0.205 < 1.0 (0.90) 094446-002 | SW846 6020
Calcium 41200 33.9 103 NE 094446-002 | SW846 6020
IChromium 6.12 0.205 0.616 17.3(12.8) 094446-002 | SW846 6020
Cobalt 2.86 0.0616 0.205 5.2 094446-002 | SW846 6020
Copper 36.4 0.0678 0.205 15.4 (18.2) * J 094446-002 | SW846 6020
Iron 6340 6.78 20.5 NE J 094446-002 | SW846 6020
Lead 6.61 0.103 0.411 21.4 (NE) 094446-002 | SW846 6020
Magnesium 3500 2.05 6.16 NE 094446-002 | SWB846 6020
Manganese 162 0.205 1.03 NE J 094446-002 | SW846 6020
Mercury 0.00655 0.00414 0.0124 < 0.25 (< 0.10) J 094446-002 | SW846 7470
Nickel 6.4 0.103 0.411 11.5 J+ 094446-002 | SW846 6020
Potassium 1630 16.4 61.6 NE 094446-002 | SW846 6020
Selenium ND 0.339 1.03 <1.0 V) 094446-002 | SW846 6020
Silver ND 0.102 0.511 <1.0 U 094446-002 | SW846 6010
Sodium 112 16.4 51.4 NE 094446-002 | SW846 6020
[Thallium 0.0719 0.0616 0.411 <11 J 094446-002 | SW846 6020
Vanadium 19.3 0.102 0.511 20.4 (NE) * J 094446-002 | SW846 6010
Zinc 124 0.411 2.05 62 B J 094446-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Resuits
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Resuit* mpL paL® Concentration® | | ahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
9938-VCA-S9-2 IAluminum 6420 3.42 11.4 NE J 094468-002 | SWB846 6020
23-Jul-13 IAntimony 1.41 0.367 1.11 3.9 3.0UJ 094468-002 | SWB846 6010
Sample Depth: 2t [Arsenic 6.10 0.228 1.14 5.6 (7.0) 094468-002 | SW846 6020
Barium 854 1.14 4.56 130 (200) J 094468-002 SW846 6020
Beryllium 0.302 0.0228 0.114 0.65 B 094468-002 | SW846 6020
Cadmium 0.151 0.0228 0.228 < 1.0 (0.90) J 094468-002 SW846 6020
Calcium 157000 188 570 NE 094468-002 SW846 6020
Chromium 5.09 0.228 0.684 17.3(12.8) 094468-002 SW846 6020
Cobalt 3.12 0.0684 0.228 5.2 094468-002 SW846 6020
Copper 9.42 0.0753 0.228 15.4 (18.2) * J- 094468-002 SW846 6020
Iron 3870 7.53 22.8 NE J 094468-002 SW846 6020
Lead 3.50 0.114 0.456 21.4 (NE) 094468-002 SW846 6020
Magnesium 14100 22.8 68.4 NE J 094468-002 SW846 6020
Manganese 714 2.28 11.4 NE J 094468-002 SW846 6020
Mercury 0.00483 0.00469 0.014 <0.25(<0.10) J 094468-002 | SW846 7470
Nickel 6.14 0.114 0.456 11.5 J- 094468-002 SW846 6020
Potassium 2000 18.2 68.4 NE N 094468-002 SW846 6020
Selenium ND 0.376 1.14 <1.0 U 094468-002 | SW846 6020
Silver 1.31 1.11 5.56 <1.0 J 094468-002 | SW846 6010
Sodium 550 18.2 57.0 NE 094468-002 | SW846 6020
[Thallium ND 0.0684 0.456 <1.1 U uJ 094468-002 | SW846 6020
[Vanadium 26.9 0.111 0.556 20.4 (NE) .t J 094468-002 SW846 6010
Zinc 30.2 0.456 2.28 62 B, N J- 094468-002 SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result’ MDL" PaL’ Concentration® | Lanoratory | Validation Sample Analytical
Identification Analyte {mg’/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
[9938-VCA-S10-SS Aluminum 6900 3.02 10.1 NE J 094447-002 | SW846 6020
23-Jul-13 Antimony 1.27 0.346 1.05 3.9 094447-002 SW846 6010
ISample Depth: 0-0.5 ft IArsenic 3.66 0.201 1.01 5.6 (7.0) 094447-002 | SW846 6020
Barium 152 0.101 0.403 130 (200) J 094447-002 SW846 6020
Beryllium 0.256 0.0201 0.101 0.65 094447-002 | SW846 6020
ICadmium 0.219 0.0201 0.201 <1.0(0.90) 094447-002 | SW846 6020
Calcium 52600 332 1010 NE 094447-002 | SW846 6020
IChromium 5.65 0.201 0.604 17.3 (12.8) 094447-002 | SW846 6020
Cobalt 2.41 0.0604 0.201 5.2 094447-002 | SW846 6020
Copper 4.73 0.0665 0.201 15.4 (18.2) * J+ 094447-002 | SW846 6020
Iron 5480 6.65 20.1 NE J 094447-002 | SW846 6020
Lead 5.14 0.101 0.403 21.4 (NE) 094447-002 | SW846 6020
Magnesium 3430 2.01 6.04 NE 094447-002 | SW846 6020
Manganese 89.9 0.201 1.01 NE J 094447-002 | SW846 6020
Mercury 0.007 0.00415 0.0124 <0.25(<0.10) J 094447-002 SW846 7470
Nickel 6.20 0.101 0.403 11.5 J+ 094447-002 | SW846 6020
Potassium 1680 16.1 60.4 NE 094447-002 | SW846 6020
Selenium ND 0.332 1.01 <1.0 U 094447-002 | SW846 6020
Silver ND 0.524 2.62 <1.0 U 094447-002 | SW846 6010
Sodium 83.3 16.1 50.4 NE 094447-002 SW846 6020
Thallium 0.0657 0.0604 0.403 <11 J 094447-002 SW846 6020
Vanadium 18.0 0.105 0.524 20.4 (NE) * J 094447-002 SW846 6010
Zinc 25.2 0.403 2.01 62 B J 094447-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result* mDL® PaL* Concentration’ | | aporatory | Validation Sample Analytical
Identification Analyte {mg/kg) {mg/kg) {mg/kg) {mg/kg) Qualifier® | Qualifier’ Number Method®
9938-VCA-S11-8S Aluminum 6650 3.11 10.4 NE J 094448-002 | SW846 6020
23-Jul-13 IAntimony 2.16 0.340 1.03 3.9 094448-002 | SW846 6010
ISample Depth: 0-0.5ft  |Arsenic 4.34 0.207 1.04 5.6 (7.0) 094448-002 | SW846 6020
Barium 224 0.519 2.07 130 (200) J 094448-002 | SW846 6020
Beryllium 0.267 0.0207 0.104 0.65 094448-002 | SW846 6020
Cadmium 0.288 0.0207 0.207 < 1.0 (0.90) 094448-002 | SW846 6020
Calcium 62400 342 1040 NE 094448-002 | SW846 6020
Chromium 6.22 0.207 0.622 17.3 (12.8) 094448-002 | SW846 6020
Cobalt 2.72 0.0622 0.207 5.2 094448-002 | SW846 6020
Copper 6.70 0.0685 0.207 15.4 (18.2) * J 094448-002 | SW846 6020
iron 6800 6.85 20.7 NE J 094448-002 | SW846 6020
Lead 6.46 0.104 0.415 21.4 (NE) 094448-002 | SW846 6020
Magnesium 5090 2.07 6.22 NE 094448-002 | SW846 6020
Manganese 147 0.207 1.04 NE J 094448-002 | SW846 6020
Mercury ND 0.00404 0.0120 <0.25(<0.10) U 094448-002 | SW846 7470
Nickel 7.77 0.104 0.415 11.5 J+ 094448-002 | SW846 6020
Potassium 1490 16.6 62.2 NE 094448-002 | SW846 6020
Selenium ND 0.342 1.04 <1.0 U 094448-002 | SW846 6020
Silver ND 0.516 2.58 <1.0 U 094448-002 | SW846 6010
Sodium 104 16.6 51.8 NE 094448-002 | SW846 6020
[Thallium 0.0973 0.0622 0.415 <1.1 J 094448-002 | SW846 6020
Vanadium 31.0 0.103 0.516 20.4 (NE) * J 094448-002 | SW846 6010
Zinc 26.5 0.415 2.07 62 B J 094448-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Continued)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013

Background
Sample Result® MDL" PQL® Concentration” | Lahoratory | Validation Sample Analytical
Identification Analyte (mg/kg) {mg/kg) (mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method®
19938-VCA-S12-8S Aluminum 5090 3.01 10.0 NE J 094449-002 SW846 6020
23-Jul-13 Antimony 0.704 0.327 0.991 3.9 J 094449-002 SW8a46 6010
Sample Depth: 0-0.5 ft IArsenic 1.85 0.201 1.00 5.6 (7.0 094449-002 SWa46 6020
Barium 103 0.100 0.402 130 (200) J 094449-002 SW846 6020
Beryllium 0.217 0.0201 0.100 0.65 094449-002 | SW846 6020
Cadmium 0.325 0.0201 0.201 < 1.0 (0.90) 094449-002 | SW846 6020
Calcium 12200 33.1 100 NE 094449-002 SW846 6020
IChromium 5.03 0.201 0.603 17.3 (12.8) 094449-002 SW846 6020
Cobalt 2.93 0.0603 0.201 5.2 094449-002 | SW846 6020
Copper 7.67 0.0663 0.201 15.4 (18.2) * J 094449-002 | SW846 6020
Iron 6780 6.63 20.1 NE J 094449-002 | SW846 6020
Lead 11.2 0.100 0.402 21.4 (NE) 094449-002 SW846 6020
Magnesium 2420 2.01 6.03 NE 094449-002 | SW846 6020
Manganese 185 0.201 1.00 NE J 094449-002 | SWB846 6020
Mercury ND 0.00401 0.012 <0.25 (< 0.10) U 094449-002 | SW846 7470
Nickel 5.41 0.100 0.402 11.5 J+ 094449-002 | SW846 6020
Potassium 1210 16.1 60.3 NE 094449-002 | SW846 6020
Selenium ND 0.331 1.00 <1.0 U 094449-002 | SW846 6020
Silver 0.174 0.0991 0.495 <10 J 0.75U 094449-002 SWa46 6010
ISodium 102 16.1 50.2 NE 094449-002 SW846 6020
[Thallium 0.0735 0.0603 0.402 <1.1 J 094449-002 SW846 6020
Vanadium 20.4 0.0991 0.495 20.4 (NE) * J 094449-002 SW846 6010
Zinc 48.3 0.402 2.01 62 B J 094449-002 | SW846 6020

Refer to footnotes on page C-56.
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Table C-8 (Concluded)
Summary of Metal Results
SWMU 502 Building 9938 Surface Discharge Site

January-July 2013
Background
Sample Result® mpL’ PQL® Concentration® | | aboratory | Validation Sample Analytical
Identification Analyte (mg/kg) (mg/kg) {mg/kg) (mg/kg) Qualifier® Qualifier’ Number Method’

9938-VCA-S13-SS IAluminum 7030 3.24 10.8 NE J 094450-002 | SW846 6020

23-Jul-13 Antimony ND 0.349 1.06 3.9 U 094450-002 | SW846 6010

Sample Depth: 0-0.5ft  |Arsenic 4.52 0.216 1.08 5.6 (7.0) 094450-002 | SW846 6020
Barium 202 0.108 0.432 130 (200) J 094450-002 | SW846 6020
Beryllium 0.237 0.0216 0.108 0.65 094450-002 | SW846 6020 £
ICadmium 0.214 0.0216 0.216 <1.0(0.90) J 094450-002 | SW846 6020 5
Calcium 64900 713 2160 NE 094450-002 | SW846 6020
IChromium 5.86 0.216 0.648 17.3(12.8) 094450-002 | SW846 6020
Cobalt 2.82 0.0648 0.216 5.2 094450-002 | SW846 6020
Copper 5.10 0.0713 0.216 15.4 (18.2) * J+ 094450-002 | SW846 6020
Iron 5770 7.13 216 NE J 094450-002 | SW846 6020
Lead 6.41 0.108 0.432 21.4 (NE) 094450-002 | SW846 6020
Magnesium 4660 2.16 6.48 NE 094450-002 | SW846 6020
Manganese 98.1 0.216 1.08 NE J 094450-002 | SWB846 6020
Mercury 0.00522 0.00416 0.0124 <0.25(<0.10) J 094450-002 | SW846 7470
Nickel 7.28 0.108 0.432 11.5 J+ 094450-002 | SW846 6020
Potassium 1630 17.3 64.8 NE 094450-002 | SW846 6020
Selenium ND 0.357 1.08 <1.0 U 094450-002 | SW846 6020
Silver ND 0.529 2.64 <1.0 U 094450-002 | SW846 6010
Sodium 127 17.3 54.0 NE 094450-002 | SW846 6020
Thallium 0.0782 0.0648 0.432 <1.1 J 094450-002 | SW846 6020
Vanadium 24.5 0.106 0.529 20.4 (NE) * J 094450-002 | SW846 6010
Zinc 22.4 0.432 2.16 62 B J 094450-002 | SW846 6020

Refer to footnotes on page C-56.
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Footnotes for SWMU 502 Building 9938 Surface Discharge Site Tables

*Result
- ND = Not detected (at method detection limit).
- ung’kg = Micrograms per kilogram.
- mg/kg = Milligrams per kilogram.

"MDL

Method detection limit. The minimum concentration or activity that can be measured and reported with 99% confidence that the analyte is greater than zero, analyte
is matrix specific.

‘PQL

Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined within specified limits of precision and accuracy by that
indicated method under routine laboratory operating conditions.

dBackground Concentration (Coyote Test Field Area Group)
- Dinwiddle, R.S. (New Mexico Environment Department), September 1997. Letter to Michael Zamorski (U.S. Department of Energy), “Request for Supplemental
Information: Background Concentrations Report, SNL/KAFB.”, September 24, 1997.
- NE = Not established.
- () = The associated value within parenthesis is the subsurface concentration.

°Lab Qualifier
* = Recovery or percent relative percent difference not within acceptance limits and/or spike amount not compatible with the sample or the duplicate relative
percent difference are not applicable where the concentration fails below the effective PQL.
= The analyte was found in the blank above the effective MDL.
= Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
= Results associated with a spike analysis that was outside control limits.
= Analyte is absent or below the method detection limit.

cCz<-w

‘Validation Qualifier .
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

J = The associated value is an estimated quantity.

J+ = The associated numerical value is an estimated quantity with a suspected positive bias.

J- = The associated numerical value is an estimated quantity with a suspected negative bias.

U = The analyte was analyzed for but was not detected. The associated numerical value is the sample quantitation limit.

uJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise.

9Analytical Method
- U.S. Environmental Protection Agency, 1999 (and updates), "Perchiorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014.
- U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 39 ed.
- GEL Laboratories LLC, November 2009 (an updates), “Standard Operating Procedure for Perchlorate Analysis,” GL-GC-E-096 REV#8,
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APPENDIX D
SWMU 502 Building 9938 Surface Discharge Site Analytical Data Packages



SMO ANALYTICAL DATA ROUTING FORM
PROJECT/TASK: 96750_06.03.06

PROJECT NAME: 9938 SAR

SNL TASK LEADER: Jackson

ORG/MS/CFO#: 4142/0729/CF343-13

SMO PROJECT LEAD:  Herrera SAMPLE SHIP DATE: 1/17/2013
EDD
ON RC
ARCOC LAB LAB ID PRELIM DATE FINAL DATE EDD Q CD
614575 GEL 318656 2/19/2013 2/20/2013 X [ X || x
DATA PACKAGE TAT| |RUSH | X |[NORMAL
CORRECTIONS REQUESTED BY/DATE:
PROBLEM #/DATE CORRECTION RECEIVED:
CVR COMPLETED BY/DATE: L -I}cyyevi- o2 iq 213
FINAL TRANSMITTED TO/DATE: T juooewn C2 14 1013
SENT TO VALIDATION BY/DATE: Y S O2- 14 Ly

REVISIONS REQUESTED/REVISIONS RECEIVED (DATE):

VALIDATION COMPLETED BY/DATE: ¥ Lovimbhevy | WA L) cien 03 0y 2¢13
T 7

CD RECEIVED BY/DATE R. Kavanaugh 2/20/2013

TO EDMS BY/DATE: L \erweve 03 - 09 2913

TO RECORDS CENTER BY/IDATE: /& _ Koriaeracey L -Jo-)3

COMMENTS:  €\uC 4 EDD rRc'd eliihuidiv on O2-27 2013,




\
SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-1é
ANALYSIS REQUEST AND CHAIN OF CUSTODY

Internal Lab Page 1 of _2
BatcNo. M OU059 SMO Use | Yyl AR/COC| 614575
Project Name: 9938 SAR Date Samples Shipped: | / /7 [/ 5 SMO AuthorizaticE'/ = LAF oAt [ waste Characterization
‘ z 7 (= — 7
Project/Task Manager: Tim Jackson Carrier/Waybill No. 2°0/0%Y SMO Contact Phone: £ S| CIRma 5 50 039
Project/Task Number: 96750.06.03.04(/ (/ Lab Contact: Edie Kent / 803-556-8171 Lorraine Herrera / 505-844-3199 Released by COC No.
Service Order: CF343-13 1% Lab Destination: GEL Send Report to SMO: % - 4° Celsius
=23-17 | Gontract No.: PO 691436 Rita Kavanaugh/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: 3/395-’@ Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
§
*| 093369 |-001 |9938-SS-DS1 surface|01-16-13/0 § 4 £ | Soil | glass | 125mL | None G SH it Yae st
" i TCL SVOC, NPN, TAL Metals, Perchlorate,
¢ | 093369 |[-002 |9938-SS-DS1 surface |01-16-13 / " | Soil | glass | 500mL None G SA  |HE+PETN
¢ | 093370 |-001 |9938-SS-DS2 surface|01-16-13/ p8 47| Soil | glass | 125mL | None G SA |TCL VOC (8260B)
‘ . TCL SVOC, NPN, TAL Metals, Perchlorate,
4 093370 [-002 |9938-SS-DS2 surface |01-16-13 / Soil | glass | 500mL None G SA  |HE+PETN
§ | 093371 |-001 |9938-SS-DS2 surface | 01-16-13 / : Soil | glass | 125mL | None G py |TCLVOC (82608B)
P i TCL SVOC, NPN, TAL Metals, Perchlorate,
093371 [-002 |9938-SS-DS2 surface |01-16-13 / Soil | glass | 500mL None G DU  |HE+PETN
#| 093372 |-001 [9938-SS-DS3 surface|01-16-13/ 09452 | soil glass | 125mL | None G SA |TCL VOC (8260B)
. U j TCL SVOC, NPN, TAL Metals, Perchiorate,
N 093372 |[-002 |9938-SS-DS3 surface |01-16-13 / Soil | glass | 500mL None G SA  |HE+PETN
¢ | 093373 |-001 [9938-SS-DS4 surface|01-16-13/ 0 & | soil | glass | 125mL | None G SA |TCLVOC (8260B)
i TCL SVOC, NPN, TAL Metals, Perchiorate,
¢ | 093373 |-002 [9938-SS-DS4 surface | 01-16-13 / ~L Soil | glass | 500mL | None G SA  |HE+PETN
Last Chain: [v] Yes Sample Tracking SMO Use |Special Instructions/QC Requirements: Conditions on
Validation Req'd: Yes Date Entered: /— 22-/% EDD Yes [ 1 No Receipt
Background: [ ] Yes Entered by: LRI Turnaround Time [ ] 7Day* [ ] 15 Day* 30 Day
Confirmatory: L] Yes QC inits.. 1 (& Negotiated TAT []
Sample Name Signature Init. Company/OrganiEﬁation/Phone/Cell Sample Disposal D Return to Client Disposal by Lab
Team Gilbert Quintana JQ it D Jonnile o, .. e¢ |SNL/4143/505-844-2507/505-850-8524 |Return Samples By:
[4 o
Members | Tim Jackson 'f}/ e/, — 7« |SNL/4142/505-284-2547/505-263-6639 |Comments: Copy Report to Tim Jackson
i 7 Fof Sampl Hg 093364 +o ©93378- A
- Repocys rade) conncentrarion as .ny L @r Tas
 Anelytreal aefhods Fio Fraction -o0 2 g4
e I gy 2270 lé%15 4020,747-/263,2 (319, 0/ 832/ Lab Use
1.Relinquished by /= 7/ ~C//% — Org.4,92 Date | /L // 7 Time jZ¢Y |3.Relinquished by Org. Date Time
1. Received by~ A % /. 2., O Y3 Date j//(/;% Time |72 |3.Received by Org. Date Time
2.Relinquished bk;/,éj// &/ Saan0ra.4/vY2 Date j /)2 /75 Time 9 Z3 % |4 Relinquished by Org. Date Time
2. Received by R il Org. Date / ! Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)
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CONTRACT LABORATORY Gl
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
Page 2 of 2
AR/COC| 614575
Project Name: 9938 SAR Project/Task Manager: Tim Jackson Project/Task No.: 96750_06.03.01
Tech Area: CTF
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
093374 |-001 |9938-SS-BK1 surface|01-16-13/ 0405 | Soil | glass | 125mL | None G SA |TCLVOC (8260B)
i TCL SVOC, NPN, TAL Metals, Perchlorate,
093374 [-002 |9938-SS-BK1 surface|01-16-13 / JJ Soil | glass | 500mL None G SA  |HE+PETN
093375 |-001 |9938-SS-BK2 surface|01-16-13/ 0 F[] | Soil | glass| 125mL | None G SA |TCLVOC (82608)
; . TCL SVOC, NPN, TAL Metals, Perchlorate,
093375 |-002 |9938-SS-BK2 surface|01-16-13 / o Soil | glass | 500mL None G SA  |HE+PETN
093376 |-001 |9938-SS-BK3 surface|01-16-13/ 09 |5 | Soil | glass | 125mL | None G SA |TCLVOC (8260B)
E TCL SVOC, NPN, TAL Metals, Perchlorate,
093376 |[-002 |9938-SS-BK3 surface|01-16-13 / JJ Soil | glass | 500mL None G SA  [HE+PETN
093377 [-001 |9938-SS-BK4 surface|01-16-13/ 0 9[9 | Soil | glass | 125mL | None G SA |TCL VOC (82608)
TCL SVOC, NPN, TAL Metals, Perchlorate,
093377 |-002 |9938-SS-BK4 surface|01-16-13 / J_, Soil | glass | 500mL None G SA  |HE+PETN
093378 |-001 |9938-SS-BK5 surface|01-16-13/ &G 7—5 Soil | glass | 125mL | None G SA |TCL VOC (82608)
& TCL SVOC, NPN, TAL Metals, Perchlorate,
093378 |-002 |9938-SS-BK5 surface|01-16-13/  J, | Soil | glass | 500mL | None G SA _|HE+PETN
] TCLP - VOC, SVOC, RCRA Metals
093379 |-001 9938-SS-WC1 surface|01-16-13/ 09 25f Soil | glass | 500mL None @ WC  |(1311/82608B,8270D,6010/7471)
; TCLP - VOC, SVOC, RCRA Netals
093380 |-001 9938-SS-WC2 surface|01-16-13/ @ ﬁ‘ 3 2| Soil glass | 500mL None C WC  |(1311/8260B,8270D,6010/7471)
P TCLP - VOC, SVOC, RCRA Metals
093381 |-001 9938-SS-WC3 surface|01-16-13/ O ‘(g"} Soil | glass | 500mL None C WC  |(1311/8260B,8270D,6010/7471)
093382 |-001 |9938-SS-TB NA [o1-16:137 9940 | piw | glass | 3xdomL | Hcl G T [VOC (8260B)

Recipient Initials




AR/cCOC: 614575

Sample Findings Summary

Page 1 of 25

-Analytical Method

SW846 3541/8270D

Sample ID

093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-5S-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-5S-DS1
093369-002/9938-SS-DS1

093369-002/9938-5S-DS1

093369-002/9938-SS-DS1
093369-002/9938-5SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093369-002/9938-SS-DS1
093370-002/9938-SS-DS2
093370-002/9938-5S-DS2
093370-002/9938-SS-DS2

093370-002/9938-SS-DS2

Analyte Name (CAS#)

1,4-Dioxane (123-91-1)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dimethylphenol (105-67-9)
2-Chlorophenol (95-57-8)
3,3'-Dichlorobenzidine (91-94-1)
4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)
4-Nitrophenol (100-02-7)
Acetophenone (98-86-2)
Benzaldehyde (100-52-7)
bis(2-Chloroethyl) ether (111-44-4)

bis(2-Chloroisopropyl)ether (39638-
32-9)

Di-n-butylphthalate (84-74-2)
Hexachloroethane (67-72-1)
m,p-Cresol (N/A)
m-Nitroaniline (99-09-2)
o-Cresol (95-48-7)
Pentachlorophenol (87-86-5)
Phenol (108-95-2)
p-Nitroaniline (100-01-6)
1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)

2,4,5-Trichlorophenol (95-95-4)

Qualifier, RC

uJ, 1S2
UJ, MS3,MS5
R, MS3
uJ, 1S2
R, MS3
R, MS3
R, MS3
R, MS3
uJ, 1S2
uJ, 152
uJ, 1S2

uJ, 1S2

uJ, MS5

uJ, 1S2

R, MS3

uJ, MS3

R, MS3

R, MS3

uJ, 152

UJ, MS3

uJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1




AR/coC: 614575

Page 2 of 25

Analytical Method

Sample ID
093370-002/9938-SS-DS2
093370-002/9938-5S-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-5SS-DS2
093370-002/9938-5S-DS2
093370-002/9938-5S-DS2

093370-002/9938-SS-DS2

093370-002/9938-55-DS2
093370-002/9938-SS-DS2
093370-002/9938-55-DS2

093370-002/9938-SS-DS2

093370-002/9938-55-DS2
093370-002/9938-SS-DS2

093370-002/9938-5S-DS2

093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-55-DS2
093370-002/9938-SS-DS2
093370-002/9938-5S-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2
093370-002/9938-SS-DS2

093370-002/9938-SS-DS2

Analyte Name (CAS#)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)

Atrazine (1912-24-9)
Benzaldehyde (100-52-7)
Benzo(a)anthracene (56-55-3)
Benzo(a)pyrene (50-32-8)
Benzo(b)fluoranthene (205-99-2)

Benzo(ghi)perylene (191-24-2)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1
uJ, MSl,RPl
UJ, MS1,RP1

UJ, MS1,RP1




AR/COC: 614575 Page 3 of 25

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093370-002/9938-55-DS2 Benzo(k)fluoranthene (207-08-9) UJ, MS1,RP1
093370-002/9938-SS-DS2 bis(2-Chloroethoxy)methane (111- UJ, MS1,RP1

91-1)

093370-002/9938-5S-DS2 bis(2-Chloroethyl) ether (111-44-4) R, IS3

093370-002/9938-5S-DS2 bis(2-Chloroisopropyl)ether (39638- R, IS3

32-9)
093370-002/9938-5S-DS2 bis(2-Ethylhexyl)phthalate (117-81-  UJ, MS1,RP1

7)
093370-002/9938-55-DS2 Butylbenzylphthalate (85-68-7) UJ, MS1,RP1
093370-002/9938-SS-DS2 Caprolactam (105-60-2) UJ, MS1,RP1
093370-002/9938-SS-DS2 Carbazole (86-74-8) UJ, MS1,RP1
093370-002/9938-5SS-DS2 Chrysene (218-01-9) UJ, MS1,RP1
093370-002/9938-5SS-DS2 Dibenzo(a,h)anthracene (53-70-3) UJ, MS1,RP1
093370-002/9938-SS-DS2 Dibenzofuran (132-64-9) UJ, MS1,RP1
093370-002/9938-SS-DS2 Diethylphthalate (84-66-2) UJ, MS1,RP1
093370-002/9938-55-DS2 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093370-002/9938-SS-DS2 Di-n-butylphthalate (84-74-2) uJ, MS1,RP1
093370-002/9938-SS-DS2 Di-n-octylphthalate (117-84-0) UJ, MS1,RP1
093370-002/9938-SS-DS2 Diphenylamine (122-39-4) uJ, MS1,RP1
093370-002/9938-SS-DS2 Fluoranthene (206-44-0) uJ, MS1,RP1
093370-002/9938-SS-DS2 Fluorene (86-73-7) UJ, MS1,RP1
093370-002/9938-55-DS2 Hexachlorobenzene (118-74-1) "UJ, MS1,RP1
093370-002/9938-SS-DS2 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093370-002/9938-SS-DS2 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1

4)
093370-002/9938-SS-DS2 Hexachloroethane (67-72-1) R, 1S3
093370-002/9938-SS-DS2 Indeno(1,2,3-cd)pyrene (193-39-5) UJ, MS1,RP1
093370-002/9938-SS-DS2 Isophorone (78-59-1) uJ, MS1,RP1
093370-002/9938-SS-DS2 m,p-Cresol (N/A) R, 1S3

093370-002/9938-SS-DS2 m-Nitroaniline (99-09-2) UJ, MS1,RP1
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Analytical Method

Sample ID
093370-002/9938-5S-DS2
093370-002/9938-5S-DS2
093370-002/9938-55-DS2
093370-002/9938-SS-DS2
093370-002/9938-55-DS2
093370-002/9938-SS-DS2
093370-002/9938-55-DS2
093370-002/9938-5S-DS2
093370-002/9938-5S-DS2
093370-002/9938-5S-DS2
093371-002/9938-55-DS2
093371-002/9938-55-DS2
093371-002/9938-SS-DS2
093371-002/9938-SS-DS2
093371-002/9938-55-DS2
093371-002/9938-55-DS2
093371-002/9938-55-DS2
093371-002/9938-SS-DS2
093371-002/9938-55-DS2
093371-002/9938-5S-DS2
093371-002/9938-5S-DS2
093371-002/9938-SS-DS2

093371-002/9938-5S-DS2

093371-002/9938-SS-DS2
093371-002/9938-5S-DS2
093371-002/9938-SS-DS2

093371-002/9938-5S-DS2

Analyte Name (CAS#)
Naphthalene (91-20-3)
Nitrobenzene (98-95-3)
N-Nitrosodipropylamine (621-64-7)
o-Cresol (95-48-7)
o-Nitroaniline (88-74-4)
Pentachlorophenol (87-86-5)
Phenanthrene (85-01-8)

Phenol (108-95-2)
p-Nitroaniline (100-01-6)
Pyrene (129-00-0)

1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

R, 1S3

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
R, 1S3

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
R, 1S3

uJ,
IS1,MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

uJ,
1S1,MS1,RP1
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Analytical Method

Sample ID
093371-002/9938-SS-DS2
093371-002/9938-SS-DS2

093371-002/9938-5S-DS2

093371-002/9938-55-DS2
093371-002/9938-SS-DS2

093371-002/9938-SS-DS2

Analyte Name (CAS#)

4-Chloro-3-methylphenol (59-50-7)

4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-

72-3)
4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)

Acenaphthylene (208-96-8)

Qualifier, RC
uJ, MS1,RP1
UJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1

UJ, MS1,RP1

093371-002/9938-SS-DS2 Acetophenone (98-86-2) R, IS3
093371-002/9938-5S-DS2 Anthracene (120-12-7) ulJ,
IS1,MS1,RP1
093371-002/9938-55-DS2 Atrazine (1912-24-9) uJ, MS1,RP1
093371-002/9938-5S-DS2 Benzaldehyde (100-52-7) R, 1S3
093371-002/9938-55-DS2 Benzo(a)anthracene (56-55-3) UJ, MS1,RP1

093371-002/9938-5S-DS2 Benzo(a)pyrene (50-32-8) uJ, MS1,RP1

093371-002/9938-55-DS2 Benzo(b)fluoranthene (205-99-2) UJ, MS1,RP1
093371-002/9938-55-DS2 Benzo(ghi)perylene (191-24-2) UJ, MS1,RP1
093371-002/9938-55-DS2 Benzo(k)fluoranthene (207-08-9) UJ, MS1,RP1

093371-002/9938-5S-DS2 bis(2-Chloroethoxy)methane (111-  UJ, MS1,RP1

91-1)
093371-002/9938-SS-DS2 bis(2-Chloroethyl) ether (111-44-4) R, IS3

093371-002/9938-55-DS2 bis(2-Chloroisopropyl)ether (39638- R, IS3

32-9)
093371-002/9938-55-DS2 bis(2-Ethylhexyl)phthalate (117-81-  UJ, MS1,RP1
7)
093371-002/9938-55-DS2 Butylbenzylphthalate (85-68-7) uJ, MS1,RP1
093371-002/9938-55-DS2 Caprolactam (105-60-2) uJ, MS1,RP1
093371-002/9938-5S-DS2 Carbazole (86-74-8) uJ,
IS1,MS1,RP1
093371-002/9938-SS-DS2 Chrysene (218-01-9) uJ, MS1,RP1
093371-002/9938-5S5-DS2 Dibenzo(a,h)anthracene (53-70-3) UJ, MS1,RP1
093371-002/9938-55-DS2 Dibenzofuran (132-64-9) UJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093371-002/9938-SS-DS2 Diethylphthalate (84-66-2) UJ, MS1,RP1
093371-002/9938-5S-DS2 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093371-002/9938-5S-DS2 Di-n-butylphthalate (84-74-2) J-,

13,IS1,MS1,RP1
093371-002/9938-5S-DS2 Di-n-octylphthalate (117-84-0) uJ, MS1,RP1
093371-002/9938-SS-DS2 Diphenylamine (122-39-4) ulJ,
I1S1,MS1,RP1
093371-002/9938-5SS-DS2 Fluoranthene (206-44-0) ulJ,
IS1,MS1,RP1
093371-002/9938-SS-DS2 Fluorene (86-73-7) UJ, MS1,RP1
093371-002/9938-55-DS2 Hexachlorobenzene (118-74-1) ulJ,
IS1,MS1,RP1
093371-002/9938-SS-DS2 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093371-002/9938-55-DS2 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1
4)
093371-002/9938-SS-DS2 Hexachloroethane (67-72-1) R, IS3
093371-002/9938-5S-DS2 Indeno(1,2,3-cd)pyrene (193-39-5) uJ, MS1,RP1
093371-002/9938-S5-DS2 Isophorone (78-59-1) uJ, MS1,RP1
093371-002/9938-55-DS2 m,p-Cresol (N/A) R, 1S3
093371-002/9938-5S-DS2 m-Nitroaniline (99-09-2) UJ, MS1,RP1
093371-002/9938-SS-DS2 Naphthalene (91-20-3) uUJ, MS1,RP1
093371-002/9938-5S-DS2 Nitrobenzene (98-95-3) uJ, MS1,RP1
093371-002/9938-SS-DS2 N-Nitrosodipropylamine (621-64-7) R, IS3
093371-002/9938-SS-DS2 o-Cresol (95-48-7) R, 1S3
093371-002/9938-55-DS2 o-Nitroaniline (88-74-4) uJ, MS1,RP1
093371-002/9938-5S-DS2 Pentachlorophenol (87-86-5) uJ,
I1S1,MS1,RP1
093371-002/9938-S5-DS2 Phenanthrene (85-01-8) uJ,
IS1,MS1,RP1
093371-002/9938-5S-DS2 Phenol (108-95-2) R, 1S3

093371-002/9938-SS-DS2 p-Nitroaniline (100-01-6) UJ, MS1,RP1
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Analytical Method

Sample ID
093371-002/9938-SS-DS2
093372-002/9938-5S-DS3
093372-002/9938-55-DS3
093372-002/9938-5S-DS3
093372-002/9938-5SS-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-55-DS3
093372-002/9938-S5-DS3
093372-002/9938-55-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093372-002/9938-S5-DS3

093372-002/9938-SS-DS3

093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3

093372-002/9938-SS-DS3

093372-002/9938-5S-DS3
093372-002/9938-55-DS3

093372-002/9938-SS-DS3

093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093372-002/9938-SS-DS3
093372-002/9938-5S-DS3

093372-002/9938-SS-DS3

Analyte Name (CASH)

Pyrene (129-00-0)
1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)

Atrazine (1912-24-9)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
J,13,MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method

Sample ID
093372-002/9938-SS-DS3
093372-002/9938-5S5-DS3
093372-002/9938-55-DS3
093372-002/9938-5SS-DS3
093372-002/9938—SS—DS3
093372-002/9938-5S-DS3

093372-002/9938-5S-DS3

093372-002/9938-5SS-DS3

093372-002/9938-5S-DS3
093372-002/9938-5S-DS3

093372-002/9938-5SS-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-55-DS3
093372-002/9938-55-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-55-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093372-002/9938-S5-DS3

093372-002/9938-SS-DS3

Analyte Name (CAS#)
Benzaldehyde (100-52-7)
Benzo(a)anthracene (56-55-3)
Benzo(a)pyrene (50-32-8)
Benzo(b)fluoranthene (205-99-2)
Benzo(ghi)perylene (191-24-2)
Benzo(k)fluoranthene (207-08-9)

bis(2-Chloroethoxy)methane (111-
91-1)

bis(2-Chloroethyl) ether (111-44-4)

bis(2-Chloroisopropyl)ether (39638-
32-9)

bis(2-Ethylhexyl)phthalate (117-81-
7)

Butylbenzylphthalate (85-68-7)
Caprolactam (105-60-2)
Carbazole (86-74-8)

Chrysene (218-01-9)
Dibenzo(a,h)anthracene (53-70-3)
Dibenzofuran (132-64-9)
Diethylphthalate (84-66-2)
Dimethylphthalate (131-11-3)
Di-n-butylphthalate (84-74-2)
Di-n-octylphthalate (117-84-0)
Diphenylamine (122-39-4)
Fluoranthene (206-44-0)
Fluorene (86-73-7)
Hexachlorobenzene (118-74-1)
Hexachlorobutadiene (87-68-3)

Hexachlorocyclopentadiene (77-47-
4)

Qualifier, RC
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UlJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method

Sample ID
093372-002/9938-SS-DS3
093372-002/9938-55-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093372-002/9938-S5-DS3
093372-002/9938-SS-DS3
093372-002/9938-SS-DS3
093372-002/9938-SS-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-5S-DS3
093372-002/9938-SS-DS3
093373-002/9938-55-DS4
093373-002/9938-SS-DS4
093373-002/9938-SS-DS4
093373-002/9938-SS-DS4
093373-002/9938-5S-DS4
093373-002/9938-55-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-SS-DS4
093373-002/9938-5S-DS4

093373-002/9938-SS-DS4

Analyte Name (CAS#)
Hexachloroethane (67-72-1)
Indeno(1,2,3-cd)pyrene (193-39-5)
Isophorone (78-59-1)

m,p-Cresol (N/A)

m-Nitroaniline (99-09-2)
Naphthalene (91-20-3)
Nitrobenzene (98-95-3)
N-Nitrosodipropylamine (621-64-7)
o-Cresol (95-48-7)

o-NitroéniIine (88-74-4)
Pentachlorophenol (87-86-5)
Phenanthrene (85-01-8)

Phenol (108-95-2)

p-Nitroaniline (100-01-6)

Pyrene (129-00-0)

1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

Qualifier, RC
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
J, 13,MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method

Sample ID
093373-002/9938-SS-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4

093373-002/9938-SS-DS4

093373-002/9938-SS-DS4
093373-002/9938-SS-DS4

093373-002/9938-SS-DS4

093373-002/9938-5SS-DS4
093373-002/9938-SS-DS4
093373-002/9938-5S-DS4
093373-002/9938-SS-DS4
093373-002/9938-SS-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-5S-DS4
093373-002/9938-55-DS4
093373-002/9938-SS-DS4
093373-002/9938-SS-DS4

093373-002/9938-5S-DS4

093373-002/9938-5S-DS4

093373-002/9938-SS-DS4

093373-002/9938-5S-DS4

093373-002/9938-55-DS4
093373-002/9938-SS-DS4

093373-002/9938-5S-DS4

Analyte Name (CAS#)
2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3"-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)

Atrazine (1912-24-9)
Benzaldehyde (100-52-7)
Benzo(a)anthracené (56-55-3)
Benzo(a)pyrene (50-32-8)
Benzo(b)fluoranthene (205-99-2)
Benzo(ghi)perylene (191-24-2)
Benzo(k)fluoranthene (207-08-9)

bis(2-Chloroethoxy)methane (111-
91-1)

bis(2-Chloroethyl) ether (111-44-4)

bis(2-Chloroisopropyl)ether (39638-
32-9)

bis(2-Ethylhexyl)phthalate (117-81-
7)

Butylbenzylphthalate (85-68-7)
Caprolactam (105-60-2)

Carbazole (86-74-8)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1

uJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#H) Qualifier, RC

093373-002/9938-SS-DS4 Chrysene (218-01-9) UJ, MS1,RP1

093373-002/9938-55-DS4 Dibenzo(a,h)anthracene (53-70-3) UJ, MS1,RP1

093373-002/9938-55-DS4 Dibenzofuran (132-64-9) UJ, MS1,RP1
093373-002/9938-SS-DS4 Diethylphthalate (84-66-2) UJ, MS1,RP1
093373-002/9938-SS-DS4 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093373-002/9938-5S-DS4 Di-n-butylphthalate (84-74-2) UJ, MS1,RP1
093373-002/9938-SS-DS4 Di-n-octylphthalate (117-84-0) UJ, MS1,RP1
093373-002/9938-SS-DS4 Diphenylamine (122-39-4) uJ, MS1,RP1
093373-002/9938-55-DS4 Fluoranthene (206-44-0) UJ, MS1,RP1
093373-002/9938-SS-DS4 Fluorene (86-73-7) UJ, MS1,RP1
093373-002/9938-55-DS4 Hexachlorobenzene (118-74-1) UJ, MS1,RP1
093373-002/9938-55-DS4 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093373-002/9938-55-DS4 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1
4)
093373-002/9938-SS-DS4 Hexachloroethane (67-72-1) UJ, MS1,RP1
093373-002/9938-SS-DS4 Indeno(1,2,3-cd)pyrene (193-39-5)  UJ, MS1,RP1
093373-002/9938-5S-DS4 Isophorone (78-59-1) UJ, MS1,RP1
093373-002/9938-SS-DS4 m,p-Cresol (N/A) UJ, MS1,RP1
093373-002/9938-5S-DS4 m-Nitroaniline (99-09-2) UJ, MS1,RP1
093373-002/9938-SS-DS4 Naphthalene (91-20-3) UJ, MS1,RP1
093373-002/9938-SS-DS4 Nitrobenzene (98-95-3) UJ, MS1,RP1

093373-002/9938-SS-DS4 N-Nitrosodipropylamine (621-64-7)  UJ, MS1,RP1

093373-002/9938-SS-DS4 o-Cresol (95-48-7) uJ, MS1,RP1
093373-002/9938-SS-DS4 o-Nitroaniline (88-74-4) UJ, MS1,RP1
093373-002/9938-5S-DS4 Pentachlorophenol (87-86-5) UJ, MS1,RP1
093373-002/9938-5SS-DS4 Phenanthrene (85-01-8) uJ, MS1,RP1
093373-002/9938-SS-DS4 Phenol (108-95-2) UJ, MS1,RP1
093373-002/9938-SS-DS4 p-Nitroaniline (100-01-6) UJ, MS1,RP1

093373-002/9938-SS-DS4 Pyrene (129-00-0) UJ, MS1,RP1
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Analytical Method

Sample ID
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-5S-BK1
093374-002/9938-55-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1

093374-002/9938-SS-BK1

093374-002/9938-55-BK1
093374-002/9938-S5-BK1
093374-002/9938-5S-BK1

093374-002/9938-SS-BK1

093374-002/9938-5S-BK1
093374-002/9938-55-BK1

093374-002/9938-SS-BK1

093374-002/9938-5S-BK1
093374-002/9938-5S-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1

093374-002/9938-SS-BK1

Analyte Name (CAS#)
1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)
Atrazine (1912-24-9)

Benzaldehyde (100-52-7)

Qualifier, RC
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

uJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093374-002/9938-5S-BK1 Benzo(a)anthracene (56-55-3) uJ, MS1,RP1
093374-002/9938-SS-BK1 Benzo(a)pyrene (50-32-8) uUJ, MS1,RP1
093374-002/9938-SS-BK1 Benzo(b)fluoranthene (205-99-2) uJ, MSl,RPl
093374-002/9938-55-BK1 Benzo(ghi)perylene (191-24-2) UJ, MS1,RP1
093374-002/9938-SS-BK1 Benzo(k)fluoranthene (207-08-9) UJ, MS1,RP1
093374-002/9938-SS-BK1 bis(2-Chloroethoxy)methane (111- uJ, MS1,RP1

91-1)
093374-002/9938-5S-BK1 bis(2-Chloroethyl) ether (111-44-4)  UJ, MS1,RP1
093374-002/9938-SS-BK1 bis(2-Chloroisopropyl)ether (39638- UJ, MS1,RP1
32-9)
093374-002/9938-SS-BK1 bis(2-Ethylhexyl)phthalate (117-81-  UJ, MS1,RP1
7)
093374-002/9938-55-BK1 Butylbenzylphthalate (85-68-7) UJ, MS1,RP1
093374-002/9938-5S-BK1 Caprolactam (105-60-2) UJ, MS1,RP1
093374-002/9938-SS-BK1 Carbazole (86-74-8) UJ, MS1,RP1
093374-002/9938-SS-BK1 Chrysene (218-01-9) UJ, MS1,RP1
093374-002/9938-5S-BK1 Dibenzo(a,h)anthracene (53-70-3) UJ, MS1,RP1
093374-002/9938-SS-BK1 Dibenzofuran (132-64-9) UJ, MS1,RP1
093374-002/9938-SS-BK1 Diethylphthalate (84-66-2) UJ, MS1,RP1
093374-002/9938-SS-BK1 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093374-002/9938-SS-BK1 Di-n-butylphthalate (84-74-2) J, 13,MS1,RP1
093374-002/9938-5S-BK1 Di-n-octylphthalate (117-84-0) UJ, MS1,RP1
093374-002/9938-SS-BK1 Diphenylamine (122-39-4) uUJ, MS1,RP1
093374-002/9938-5S-BK1 Fluoranthene (206-44-0) uJ, MS1,RP1
093374-002/9938-5S-BK1 Fluorene (86-73-7) UJ, MS1,RP1
093374-002/9938-SS-BK1 Hexachlorobenzene (118-74-1) UJ, MS1,RP1
093374-002/9938-SS-BK1 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093374-002/9938-SS-BK1 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1
4)

093374-002/9938-SS-BK1 Hexachloroethane (67-72-1) UJ, MS1,RP1
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Analytical Method

Sample ID
093374-002/9938-5S-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-5S-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-5S-BK1
093374-002/9938-5SS-BK1
093374-002/9938-5S-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093374-002/9938-SS-BK1
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-5S-BK2
093375-002/9938-5S-BK2
093375-002/9938-5S-BK2
093375-002/9938-5S-BK2
093375-002/9938-5S-BK2
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-5SS-BK2
093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

093375-002/9938-5S-BK2

Analyte Name (CAS#)
Indeno(1,2,3-cd)pyrene (193-39-5)
Isophorone (78-59-1)

m,p-Cresol (N/A)

m-Nitroaniline (99-09-2)
Naphthalene (91-20-3)
Nitrobenzene (98-95-3)
N-Nitrosodipropylamine (621-64-7)
o-Cresol (95-48-7)

o-Nitroaniline (88-74-4)
Pentachlorophenol (87-86-5)
Phenanthrene (85-01-8)

Phenol (108-95-2)

p-Nitroaniline (100-01-6)

Pyrene (129-00-0)

1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uUJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method

Sample ID
093375-002/9938-SS-BK2
093375-002/9938-5S-BK2

093375-002/9938-5S-BK2

093375-002/9938-SS-BK2
093375-002/9938-SS-BK2

093375-002/9938-5S-BK2

093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-5S-BK2
093375-002/9938-5S-BK2
093375-002/9938-5SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

093375-002/9938-5S-BK2

093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

093375-002/9938-5S-BK2

093375-002/9938-SS-BK2

093375-002/9938-SS-BK2

Analyte Name (CAS#)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)
Atrazine (1912-24-9)
Benzaldehyde (100-52-7)
Benzo(a)anthracene (56-55-3)

Benzo(a)pyrene (50-32-8)

Benzo(b)fluoranthene (205-99-2)

Benzo(ghi)perylene (191-24-2)

Benzo(k)fluoranthene (207-08-9)

bis(2-Chloroethoxy)methane (111-
91-1)

bis(2-Chloroethyl) ether (111-44-4)

bis(2-Chloroisopropyl)ether (39638-
32-9)

bis(2-Ethylhexyl)phthalate (117-81-
7)

Butylbenzylphthalate (85-68-7)

Qualifier, RC
uUJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1

UlJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

uJ,
IS2,MS1,RP1

J+,
I1S2,MS1,RP1

uJ,
1S2,MS1,RP1

uJ,
1S2,MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

uJ, MS1,RP1

J, MS1,RP1

UJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093375-002/9938-SS-BK2 Caprolactam (105-60-2) UJ, MS1,RP1
093375-002/9938-SS-BK2 Carbazole (86-74-8) UJ, MS1,RP1
093375-002/9938-SS-BK2 Chrysene (218-01-9) UJ, MS1,RP1
093375-002/9938-SS-BK2 Dibenzo(a,h)anthracene (53-70-3) ulJ,

1S2,MS1,RP1
093375-002/9938-SS-BK2 Dibenzofuran (132-64-9) UJ, MS1,RP1
093375-002/9938-SS-BK2 Diethylphthalate (84-66-2) uJ, MS1,RP1
093375-002/9938-55-BK2 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093375-002/9938-SS-BK2 Di-n-butylphthalate (84-74-2) UJ, MS1,RP1
093375-002/9938-SS-BK2 Di-n-octylphthalate (117-84-0) UJ, MS1,RP1
093375-002/9938-SS-BK2 Diphenylamine (122-39-4) UJ, MS1,RP1
093375-002/9938-5S-BK2 Fluoranthene (206-44-0) J, MS1,RP1
093375-002/9938-55-BK2 Fluorene (86-73-7) UJ, MS1,RP1
093375-002/9938-SS-BK2 Hexachlorobenzene (118-74-1) uUJ, MS1,RP1
093375-002/9938-SS-BK2 Hexachlorobutadiene (87-68-3) uJ, MS1,RP1
093375-002/9938-SS-BK2 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1

4)

093375-002/9938-SS-BK2 Hexachloroethane (67-72-1) UJ, MS1,RP1
093375-002/9938-5S5-BK2 Indeno(1,2,3-cd)pyrene (193-39-5)  UJ,

1S2,MS1,RP1
093375-002/9938-SS5-BK2 Isophorone (78-59-1) UJ, MS1,RP1
093375-002/9938-SS-BK2 m,p-Cresol (N/A) UJ, MS1,RP1
093375-002/9938-5S-BK2 m-Nitroaniline (99-09-2) UJ, MS1,RP1
093375-002/9938-SS-BK2 Naphthalene (91-20-3) uJ, MS1,RP1
093375-002/9938-SS-BK2 Nitrobenzene (98-95-3) uJ, MS1,RP1
093375-002/9938-55-BK2 N-Nitrosodipropylamine (621-64-7)  UJ, MS1,RP1
093375-002/9938-SS-BK2 o-Cresol (95-48-7) UJ, MS1,RP1
093375-002/9938-SS-BK2 o-Nitroaniline (88-74-4) uUJ, MS1,RP1
093375-002/9938-SS5-BK2 Pentachlorophenol (87-86-5) UJ, MS1,RP1

093375-002/9938-SS-BK2 Phenanthrene (85-01-8) UJ, MS1,RP1
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Analytical Method

Sample ID
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093375-002/9938-SS-BK2
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-5S-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3

093376-002/9938-5S-BK3

093376-002/9938-SS-BK3
093376-002/9938-5S-BK3
093376-002/9938-5S-BK3

093376-002/9938-5S-BK3

093376-002/9938-5S-BK3
093376-002/9938-SS-BK3

093376-002/9938-SS-BK3

093376-002/9938-5S-BK3
093376-002/9938-5SS-BK3
093376-002/9938-5SS-BK3

093376-002/9938-5S-BK3

Analyte Name (CAS#)

Phenol (108-95-2)
p-Nitroaniline (100-01-6)
Pyrene (129-00-0)
1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)

Acetophenone (98-86-2)

Qualifier, RC
UJ, MS1,RP1
uUJ, MS1,RP1
J, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

ulJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

UJ, MS1,RP1




AR/COC: 614575 Page 18 of 25

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093376-002/9938-SS-BK3 Anthracene (120-12-7) uUJ, MS1,RP1
093376-002/9938-5S-BK3 Atrazine (1912-24-9) UJ, MS1,RP1
093376-002/9938-SS-BK3 Benzaldehyde (100-52-7) uUJ, MS1,RP1
093376-002/9938-55-BK3 Benzo(a)anthracene (56-55-3) J, MS1,RP1
093376-002/9938-SS-BK3 Benzo(a)pyrene (50-32-8) I+,

I1S2,MS1,RP1
093376-002/9938-5S-BK3 Benzo(b)fluoranthene (205-99-2) I+,
1S2,MS1,RP1
093376-002/9938-5S-BK3 Benzo(ghi)perylene (191-24-2) J+,
, I1S2,MS1,RP1
093376-002/9938-SS-BK3 Benzo(k)fluoranthene (207-08-9) I+,
IS2,MS1,RP1
093376-002/9938-5SS-BK3 bis(2-Chloroethoxy)methane (111- UJ, MS1,RP1
91-1)
093376-002/9938-5SS-BK3 bis(2-Chloroethyl) ether (111-44-4)  UJ, MS1,RP1
093376-002/9938-SS-BK3 bis(2-Chloroisopropyl)ether (39638- UJ, MS1,RP1
32-9)
093376-002/9938-5SS-BK3 bis(2-Ethylhexyl)phthalate (117-81-  J, MS1,RP1
7)
093376-002/9938-5S-BK3 Butylbenzylphthalate (85-68-7) uUJ, MS1,RP1
093376-002/9938-SS-BK3 Caprolactam (105-60-2) UJ, MS1,RP1
093376-002/9938-SS-BK3 Carbazole (86-74-8) UJ, MS1,RP1
093376-002/9938-SS-BK3 Chrysene (218-01-9) J, MS1,RP1
093376-002/9938-SS-BK3 Dibenzo(a,h)anthracene (53-70-3) uJ,
1S2,MS1,RP1
093376-002/9938-5S-BK3 Dibenzofuran (132-64-9) UJ, MS1,RP1
093376-002/9938-55-BK3 Diethylphthalate (84-66-2) UJ, MS1,RP1
093376-002/9938-SS-BK3 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093376-002/9938-55-BK3 Di-n-butylphthalate (84-74-2) UJ, MS1,RP1
093376-002/9938-SS-BK3 Di-n-octylphthalate (117-84-0) uJ, MS1,RP1
093376-002/9938-SS-BK3 Diphenylamine (122-39-4) uJ, MS1,RP1

093376-002/9938-5S-BK3 Fluoranthene (206-44-0) J, MS1,RP1
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Analytical Method

Sample ID

093376-002/9938-5S-BK3

~ 093376-002/9938-55-BK3

093376-002/9938-SS-BK3

093376-002/9938-5SS-BK3

093376-002/9938-SS-BK3

093376-002/9938-SS-BK3

093376-002/9938-5S-BK3
093376-002/9938-5S-BK3
093376-002/9938-5SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-5S-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-5S-BK3
093376-002/9938-5SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093376-002/9938-SS-BK3
093377-002/9938-5SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-5S-BK4

093377-002/9938-SS-BK4

Analyte Name (CAS#)
Fluorene (86-73-7)
Hexachlorobenzene (118-74-1)
Hexachlorobutadiene (87-68-3)

Hexachlorocyclopentadiene (77-47-
4)

Hexachloroethane (67-72-1)

Indeno(1,2,3-cd)pyrene (193-39-5)

Isophorone (78-59-1)

m,p-Cresol (N/A)

m-Nitroaniline (99-09-2)
Naphthalene (91-20-3)
Nitrobenzene (98-95-3)
N-Nitrosodipropylamine (621-64-7)
o-Cresol (95-48-7)

o-Nitroaniline (88-74-4)
Pentachlorophenol (87-86-5)
Phenanthrene (85-01-8)

Phenol (108-95-2)

p-Nitroaniline (100-01-6)

Pyrene (129-00-0)

1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)

2,4-Dinitrophenol (51-28-5)

Qualifier, RC
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

uJ, MS1,RP1

I+,
I1S2,MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
J, MS1,RP1

UlJ, MS1,RP1
uJ, MS1,RP1
J, MS1,RP1

UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method

Sample ID
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-5SS-BK4
093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-SS-BK4
093377-002/9938-5S-BK4
093377-002/9938-5S-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-SS-BK4

093377-002/9938-5SS-BK4

Analyte Name (CAS#)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

4-Chloro-3-methylphenol (59-50-7)
4-Chloroaniline (106-47-8)

4-Chlorophenylphenylether (7005-
72-3)

4-Nitrophenol (100-02-7)
Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Acetophenone (98-86-2)
Anthracene (120-12-7)
Atrazine (1912-24-9)
Benzaldehyde (100-52-7)
Benzo(a)anthracene (56-55-3)

Benzo(a)pyrene (50-32-8)

Benzo(b)fluoranthene (205-99-2)

Benzo(ghi)perylene (191-24-2)

Benzo(k)fluoranthene (207-08-9)

Qualifier, RC
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

uJ,
1S2,MS1,RP1

ulJ,
I1S2,MS1,RP1

ulJ,
1S2,MS1,RP1

uJ,
I1S2,MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093377-002/9938-SS-BK4 bis(2-Chloroethoxy)methane (111- UJ, MS1,RP1
91-1)
093377-002/9938-SS-BK4 bis(2-Chloroethyl) ether (111-44-4)  UJ, MS1,RP1
093377-002/9938-5S-BK4 bis(2-Chloroisopropyl)ether (39638- UJ, MS1,RP1
32-9)
093377-002/9938-SS-BK4 bis(2-Ethylhexyl)phthalate (117-81-  UJ, MS1,RP1
7)
093377-002/9938-SS-BK4 Butylbenzylphthalate (85-68-7) UJ, MS1,RP1
093377-002/9938-SS-BK4 Caprolactam (105-60-2) UJ, MS1,RP1
093377-002/9938-SS-BK4 Carbazole (86-74-8) UJ, MS1,RP1
093377-002/9938-SS-BK4 Chrysene (218-01-9) UJ, MS1,RP1
093377-002/9938-SS-BK4 Dibenzo(a,h)anthracene (53-70-3) uJ,
I1S2,MS1,RP1
093377-002/9938-SS-BK4 Dibenzofuran (132-64-9) UJ, MS1,RP1
093377-002/9938-SS-BK4 Diethylphthalate (84-66-2) UJ, MS1,RP1
093377-002/9938-SS-BK4 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093377-002/9938-SS-BK4 Di-n-butylphthalate (84-74-2) UJ, MS1,RP1
093377-002/9938-55-BK4 Di-n-octylphthalate (117-84-0) UJ, MS1,RP1
093377-002/9938-SS-BK4 Diphenylamine (122-39-4) UJ, MS1,RP1
093377-002/9938-SS-BK4 Fluoranthene (206-44-0) UJ, MS1,RP1
093377-002/9938-SS-BK4 Fluorene (86-73-7) UJ, MS1,RP1
093377-002/9938-SS-BK4 Hexachlorobenzene (118-74-1) UJ, MS1,RP1
093377-002/9938-SS-BK4 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093377-002/9938-SS-BK4 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1
4)
093377-002/9938-SS-BK4 Hexachloroethane (67-72-1) UJ, MS1,RP1
093377-002/9938-SS-BK4 Indeno(1,2,3-cd)pyrene (193-39-5)  UJ,
1S2,MS1,RP1
093377-002/9938-SS-BK4 Isophorone (78-59-1) UJ, MS1,RP1
093377-002/9938-SS-BK4 m,p-Cresol (N/A) UJ, MS1,RP1

093377-002/9938-SS-BK4 m-Nitroaniline (99-09-2) UJ, MS1,RP1
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Analytical Method

Sample ID
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-5SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093377-002/9938-SS-BK4
093378-002/9938-5S-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5

093378-002/9938-SS-BK5

093378-002/9938-SS-BK5
093378-002/9938-SS-BK5
093378-002/9938-SS-BK5

093378-002/9938-SS-BK5

Analyte Name (CAS#)
Naphthalene (91-20-3)
Nitrobenzene (98-95-3)
N-Nitrosodipropylamine (621-64-7)
o-Cresol (95-48-7)
o-Nitroaniline (88-74-4)
Pentachlorophenol (87-86-5)
Phenanthrene.(85-01-8)
Phenol (108-95-2)
p-Nitroaniline (100-01-6)
Pyrene (129-00-0)

1,1'-Biphenyl (92-52-4)
1,2,4-Trichlorobenzene (120-82-1)
1,4-Dioxane (123-91-1)
2,4,5-Trichlorophenol (95-95-4)
2,4,6-Trichlorophenol (88-06-2)
2,4-Dichlorophenol (120-83-2)
2,4-Dimethylphenol (105-67-9)
2,4-Dinitrophenol (51-28-5)
2,4-Dinitrotoluene (121-14-2)
2,6-Dinitrotoluene (606-20-2)
2-Chloronaphthalene (91-58-7)
2-Chlorophenol (95-57-8)

2-Methyl-4,6-dinitrophenol (534-
52-1)

2-Methylnaphthalene (91-57-6)
2-Nitrophenol (88-75-5)
3,3'-Dichlorobenzidine (91-94-1)

4-Bromophenylphenylether (101-
55-3)

Qualifier, RC
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
uUJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
UJ, MS1,RP1
uUJ, MS1,RP1

UJ, MS1,RP1

uJ, MS1,RP1
UJ, MS1,RP1
uJ, MS1,RP1

uJ, MS1,RP1




AR/COC: 614575 Page 23 of 25

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

093378-002/9938-SS-BK5 4-Chloro-3-methylphenol (59-50-7)  UJ, MS1,RP1

093378-002/9938-SS-BK5 4-Chloroaniline (106-47-8) UJ, MS1,RP1
093378-002/9938-SS-BK5 4-Chlorophenylphenylether (7005-  UJ, MS1,RP1
72-3)
093378-002/9938-SS-BK5 4-Nitrophenol (100-02-7) UJ, MS1,RP1
093378-002/9938-SS-BK5 Acenaphthene (83-32-9) UJ, MS1,RP1
093378-002/9938-5S-BK5 Acenaphthylene (208-96-8) UJ, MS1,RP1
093378-002/9938-SS-BK5 Acetophenone (98-86-2) UJ, MS1,RP1
093378-002/9938-SS-BK5 Anthracene (120-12-7) uUJ, MS1,RP1
093378-002/9938-SS-BK5 Atrazine (1912-24-9) UJ, MS1,RP1
093378-002/9938-SS-BK5 Benzaldehyde (100-52-7) uUJ, MS1,RP1
093378-002/9938-SS-BK5 Benzo(a)anthracene (56-55-3) UJ, MS1,RP1
093378-002/9938-5S-BK5 Benzo(a)pyrene (50-32-8) uJ,
I1S2,MS1,RP1
093378-002/9938-SS-BK5 Benzo(b)fluoranthene (205-99-2) uJ,
I1S2,MS1,RP1
093378-002/9938-SS-BK5 Benzo(ghi)perylene (191-24-2) uJ,
I1S2,MS1,RP1
093378-002/9938-SS-BK5 Benzo(k)fluoranthene (207-08-9) ul,
I1S2,MS1,RP1
093378-002/9938-SS-BK5 bis(2-Chloroethoxy)methane (111- UJ, MS1,RP1
91-1)
093378-002/9938-SS-BK5 bis(2-Chloroethyl) ether (111-44-4)  UJ, MS1,RP1
093378-002/9938-SS-BK5 bis(2—ChIoroisopropyl)éther (39638- UJ, MS1,RP1
32-9)
093378-002/9938-SS-BK5 bis(2-Ethylhexyl)phthalate (117-81- J, MS1,RP1
7)
093378-002/9938-SS-BK5 Butylbenzylphthalate (85-68-7) uUJ, MS1,RP1
093378-002/9938-SS-BK5 Caprolactam (105-60-2) UJ, MS1,RP1
093378-002/9938-SS-BK5 Carbazole (86-74-8) uUJ, MS1,RP1

093378-002/9938-SS-BK5 Chrysene (218-01-9) UJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
093378-002/9938-5S-BK5 Dibenzo(a,h)anthracene (53-70-3) uJ,
IS2,MS1,RP1
093378-002/9938-SS-BK5 Dibenzofuran (132-64-9) UJ, MS1,RP1
093378-002/9938-SS-BK5 Diethylphthalate (84-66-2) uJ, MS1,RP1
093378-002/9938-SS-BK5 Dimethylphthalate (131-11-3) UJ, MS1,RP1
093378-002/9938-SS-BK5 Di-n-butylphthalate (84-74-2) uJ, MS1,RP1
093378-002/9938-SS-BK5 Di-n-octylphthalate (117-84-0) uUJ, MS1,RP1
093378-002/9938-SS-BK5 Diphenylamine (122-39-4) UJ, MS1,RP1
093378-002/9938-SS-BK5 Fluoranthene (206-44-0) UJ, MS1,RP1
093378-002/9938-SS-BK5 Fluorene (86-73-7) UJ, MS1,RP1
093378-002/9938-5SS-BK5 Hexachlorobenzene (118-74-1) UJ, MS1,RP1
093378-002/9938-SS-BK5 Hexachlorobutadiene (87-68-3) UJ, MS1,RP1
093378-002/9938-5S-BK5 Hexachlorocyclopentadiene (77-47-  UJ, MS1,RP1
4)
093378-002/9938-5S-BK5 Hexachloroethane (67-72-1) UJ, MS1,RP1
093378-002/9938-5S-BK5 Indeno(1,2,3-cd)pyrene (193-39-5) uJ,
I1S2,MS1,RP1
093378-002/9938-5S-BK5 Isophorone (78-59-1) UJ, MS1,RP1
093378-002/9938-SS-BK5 m,p-Cresol (N/A) UJ, MS1,RP1
093378-002/9938-SS-BK5 m-Nitroaniline (99-09-2) UJ, MS1,RP1
093378-002/9938-SS-BK5 Naphthalene (91-20-3) UJ, MS1,RP1
093378-002/9938-55-BK5 Nitrobenzene (98-95-3) UJ, MS1,RP1
093378-002/9938-5S-BK5 N-Nitrosodipropylamine (621-64-7)  UJ, MS1,RP1
093378-002/9938-SS-BK5 o-Cresol (95-48-7) UJ, MS1,RP1
093378-002/9938-SS-BK5 o-Nitroaniline (88-74-4) UJ, MS1,RP1
093378-002/9938-SS-BK5 Pentachlorophenol (87-86-5) UJ, MS1,RP1
093378-002/9938-SS-BK5 Phenanthrene (85-01-8) UJ, MS1,RP1
093378-002/9938-SS-BK5 Phenol (108-95-2) UJ, MS1,RP1
093378-002/9938-SS-BK5 p-Nitroaniline (100-01-6) uUJ, MS1,RP1

093378-002/9938-SS-BK5 Pyrene (129-00-0) UJ, MS1,RP1
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Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

All other analyses met QC acceptance criteria; no further data should be qualified.




ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: February 28, 2013
To: File
From: Marcia Hilchey
Subject: GC/MS Organic Data Review and Validation — SNL

Site: 9938 SAR

AR/COC: 614575

SDG: 318656

Laboratory: GEL
Project/Task: 96750.06.03.06
Analysis: SVOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Ten soil samples and three TCLP samples were prepared and analyzed with accepted procedures using
method EPA 8270D (SVOCs). All compounds were successfully analyzed. Problems were identified
with the data package that resulted in the qualification of data.

1. ICAL %RSDs for di-n-butyl phthalate and 2,4-dinitrophenol were > 15% and < 40%. The results
for di-n-butylphthalate for samples 318656-006 and -012, and the results for 2,4-dinitrophenol in
samples -008 and -010 were detects and will be qualified J,I3.

2. The area count for IS phenanthrene-d10 was >200% for sample -006. The result for associated
analyte di-n-butylphthalate was a detect and will be qualified J-,IS1. Results for all other
associated analytes in this sample were ND and will be qualified UJ,IS1.

3. The area count for IS perylene-d12 was < 50% but > 10% for samples -014, -016, -018, and -020.
Detects for associated target analytes will be qualified J+,IS2; results for associated NDs will be
qualified UJ,IS2.

4. The area count for IS 1,4-dichlorobenzene-d4 was zero for samples -004 and -006. Results for all
associated analytes were ND and will be qualified R,IS3.

S. The area count for IS 1,4-dichlorobenzene-d4 was < 50% but > 10% for sample -002. Results for
all associated analytes were ND and will be qualified UJ,IS2.

6. The MS/MSD %Rs and RPDs associated with samples -004, -006, -008, -010, -012, -014, -016, -
018, and -020 were not applicable because the MS/MSD samples were diluted 25X. No other form



of precision was analyzed. All associated detected results will be qualified J,MS1,RP1 and all
associated ND results will be qualified UJ,MS1,RP1 due to lack of applicable matrix accuracy and
precision information.

7. MS and/or MSD %Rs associated with sample -002 for 3,3’-dichlorobenzidine; 4-chloro-3-
methylphenol; 4-chloroaniline; 4-nitrophenol; 2,4-dimethylphenol; pentachlorophenol; m,p-
cresols, and o-cresol were <10%. All associated sample results were ND and will be qualified
R,MS3.

8. MS and/or MSD %Rs associated with sample -002 for m-nitroaniline; 2,4,6-trichlorophenol; and
p-nitroaniline were < LAL but > 10%. All associated sample results were ND and will be
qualified UJ,MS3.

9. MS/MSD RPDs associated with sample -002 for 4-chloro-3-methylphenol; 2,4,6-trichlorophenol;
2,4-dimethylphenol; di-n-butylphthalate; pentachlorophenol; m,p-cresols; and o-cresol were >
UAL. All associated sample results were ND and will be qualified UJ,MSS.

Data are acceptable except as noted above, and reported QC measures appear to be adequate. The
following sections discuss the data review and validation.

Holding Times

The samples were prepared, extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as noted above in
the Summary section and as follows.

ICAL %RSDs for di-n-butyl phthalate; p-nitroaniline; naphthalene, benzaldehyde, and 2,4-dinitrophenol
were > 15% and < 40%, with no other associated calibration infractions. All associated ND sample
results will not be qualified.

CCV %Ds associated with samples -014 ,-016, -018, and -020 were > 20% and < 40% with negative bias
for 2,4-dinitrophenol and hexachlorocyolopentadiene. The CCV %D associated with sample -002 was >
20% and < 40% with negative bias for hexachlorocyolopentadiene. The CCV %D associated with
samples -006, -008, -010, and-012 for 4-nitrophenol was > 20% and < 40% with negative bias. There
were no associated calibration infractions and all associated sample results were ND and will not be
qualified.

The ICV %D associated with all soils samples (-002, -004, -006, -008, -010, -012, -014, -016, -018, and -
020) for nitrobenzene; isophorone; 2,6-dinitrotoluene; and 2,4-dinitrotoluene were > 20% with positive
bias. The ICV and CCV %Ds associated with samples -021, -022, and -023 for 2,4-dinitrotoluene were >
20% with positive bias. CCV %Ds associated with samples -014,-016, -018, and -020 were > 20%with
positive bias for 3,3’-dichlorobenzidine, nitrobenzene, and isophorone. The CCV %D associated with
samples -006, -008, -010, and -012 for pyrene and the CCV %D associated with sample -002 for di-n-



octylphthalate were >20% with positive bias. All associated sample results were ND and will not be
qualified.

Blanks
No target analytes were detected in the blanks.

Surrogates

All surrogate recoveries met QC acceptance criteria. It should be noted that surrogate recovery was not
evaluated for diluted samples -004, -006, -008, and -010.

Internal Standards

All internal standards met QC acceptance criteria except as noted above in the Summary section.
It should be noted that the area count for IS 1,4-dichlorobenzene-d4 was zero for the MS/MSD associated

with samples -004, -006, -008, -010, -012, -014, -016, -018, and -020. This MS/MSD pair was not
evaluated (see Summary section), therefore no sample data were qualified as a result of the IS failure.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

All MS/MSD acceptance criteria were met except as noted above in the Summary section and as follows.

MS and/or MSD %Rs associated with sample -002 for chrysene and di-n-butylphthalate were > UAL. All
associated sample results were ND and will not be qualified.

Laboratory Control Sample (LCS)

All LCS acceptance criteria were met with the following exception. The LCS %R associated with sample -
002 for 2,4 dinitrophenol was < LAL. However this is within the allowable number of LCS infractions,
therefore the associated sample result was not qualified.

Detection Limits/Dilutions

All detection limits were properly reported. Sample -004 was diluted 25X and samples -006, -008, and -010
were diluted 10X due to matrix interference.

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

Two tumbling blanks were analyzed, and one field duplicate pair was submitted on the AR/COC. There
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level I Date: 02/28/13
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Memorandum
Date: February 21, 2013
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: 9938 SAR

AR/COC: 614575

SDG: 318656

Laboratory: GEL
Project/Task: 96750.06.03.06
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. This
validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Ten samples were prepared and analyzed with accepted procedures using methods EPA 314.0 (perchlorate) and
EPA 353.2 (nitrate/nitrite by Cd reduction). Data were reported for all required analytes. Problems were identified
with the data package that results in the qualification of data.

1. Perchlorate:
The MS had a perchlorate concentration >4X the analyte spike concentration and the MS %R did not meet
QC acceptance criteria. For samples 318656-002, -008, -010, and -016, the associated sample results were
detects and will be qualified “J,MS1” due to lack of matrix-specific accuracy data.

The relative dilution factor between samples 318656-004, -006, -012, -014, -018, and -020 and the QC sample
was >5. For sample -006, the associated sample result was a detect and will be qualified “J,MS1,RP1” due to
lack of matrix-specific accuracy and precision data. All other associated sample results were NDs and will be
qualified “UJ,MS1,RP1” due to lack of matrix-specific accuracy and precision data.

2. Nitrate/Nitrite:
The MS had a nitrate/nitrite concentration >4X the analyte spike concentration and the MS %R did not meet
QC acceptance criteria. For samples 318656-002, -004, -006, -008, and -010, the associated sample results
were detects and will be qualified “J,MS1” due to lack of matrix-specific accuracy data.

The relative dilution factor between samples 318656-012, -014, -016, -018, and -020, and the QC sample was
>5. The associated sample results were detects and will be qualified “J,MS1,RP1” due to lack of matrix-
specific accuracy and precision data.



Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the data
review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.

Blanks

No target analytes were detected in the blanks.

Laboratory Control Sample (L.CS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria except as noted above in the summary section.

Laboratory Replicate

The replicate met all QC acceptance criteria except as noted above in the summary section.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Perchlorate:
Sample -016 was diluted 5X and samples -002, -008, and -010 were diluted 10X due to high
concentrations for this analysis.

Nitrate/Nitrite:
Sample -018 was diluted 5X, sample -016 was diluted 10X, and samples -002, -004, -006, -008, and -010
due to high concentrations for this analysis.

All associated batch QC samples, except as noted above in the summary section, were analyzed at
dilution factors that resulted in relative dilution factors to the sample that were <5X. No sample data will
be qualified as a result.

Other QC

A field duplicate pair was submitted on the AR/COC(s). There are no “required” review criteria for field
duplicate analyses comparability; no data will be qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Level I Date: 02/25/13
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Memorandum
Date: February 21, 2013
To: File
From: Kevin Lambert
Subject: LC/MS/MS Organic Data Review and Validation — SNL

Site: 9938 SAR

AR/COC: 614575

SDG: 318656

Laboratory: GEL

Project/Task: 96750.06.03.06
Analysis: High Explosives (HE)

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Ten samples were prepared and analyzed with accepted procedures using method EPA 8321A Mod. (HE
by LCMSMS). All compounds were successfully analyzed. Problems were identified with the data
package that result in the qualification of data.

HE by LCMSMS:
1. The initial calibration RFs for m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>