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Drain and Septic Systems (DSS) Area of
National Concern (AOC) Sites 1006, 1007, 1010, 1015
1020, 1024, 1028, 1029, 1083, 1086, 1108, and 1110

Laboratories

This work supported by the
United States Department of Energy
under contract DE-AC04-94AL85000.

Environmental Restoration Project

Site Histories Constituents of Concern Recommended Future Land Use
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CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Rd., Building E
Santa Fe, NM 87505

Dear Mr. Kieling:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed SWMU Assessment Reports and Proposais for No
Further Action (NFA) for Drain and Septic Systems (DSS) Sites 1006, 1007,
1015, 1020, 1024, 1029, 1108, and 1110 at Sandia National Laboratories, New
Mexico, EPA 1D No. NM5880110518.

This submittal includes descriptions of the site characterization work, soil
characterization data, and risk assessments for DSS Sites 1006, 1007, 1015,
1020, 1024, 1029, 1108, and 1110. The risk assessments conclude that for
these eight sites (1) there is no significant risk to human health under both the
industrial and residential land-use scenarios, and (2) that there are no ecological
risks associated with these sites.

DOE and Sandia are requesting a determination that these DSS sites are
- acceptable for No Further Action.

If you have any questions, please contact John Gould at (505) 845-6089.

Sincerely,

%/%,//\/

Patty Wagner
Manager
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cc w/o enclosure:
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S. Martin, NMED-HWB

F. Nimick, SNL, MS 1089

D. Stockham, SNL, MS 1087
P. Freshour, SNL, MS 1087
M. Sanders, SNL, MS 1087
R. Methvin, SNL MS 1089

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) Drain
and Septic Systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposai for no further action (NFA) was granted in

July 1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM'’s extensive library of facilities
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

+ Determine to the degree possible whether each of the 101 systems included on
the 1996 list was still in existence, or had ever existed.

» For systems confirmed or believed to exist, determine the exact or apparent

locations and components of those systems (septic tanks, drainfields, seepage
pits, etc.).

» [dentify which systems would, or would not, need initial shallow investigation work
as required by the NMED.

» For systems requiring characterization, determine the specific types of shallow
characterization work (including passive soil-vapor sampling and/or shallow soil
borings) that would be required by the NMED.

A number of additional drain systems were identified from the engineering drawings and field
inspection work. It was also determined that some of the sites on the 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. in order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required
environmental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not to exist, were the responsibility of
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP}], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1108: BUILDING 6531 SEEPAGE PITS

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1108, the Building 6531
Seepage Pits. There are no known or specific environmental concerns at this site. The
assessment was conducted to determine whether environmental contamination was released to
the environment via the seepage pits present at the site. This report presents the results of the
assessment and, based upon the findings, recommends a risk-based proposal for NFA for DSS
Site 1108. This NFA proposal provides documentation that the site was sufficiently
characterized, that no significant releases of contaminants to the environment occurred via the
Building 6531 seepage pits, and that it does not pose a threat to human health or the
environment under either industrial or residential land-use scenarios. Current operations at the
site are conducted in accordance with applicable laws and regulations that are protective of the
environment and system discharges are now directed to the City of Albuquerque sewer system.

Review and analysis of all relevant data for DSS Site 1108 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1108 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AQC [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 March
1998).

2.2 Site Description and Operational History
2241 Site Description

DSS Site 1108 is located in SNL/NM Technical Area (TA)-lll on federally owned land controlled
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy

(Figure 2.2.1-1). The site is west of Building 6531, approximately 1,400 feet southwest of the
entrance to TA-lll (Figure 2.2.1-2). The abandoned drain system consisted of two,
approximately 2,000-gallon seepage pits (Figure 2.2.1-2). Construction details are based upon
engineering drawings (SNL/NM July 1963) and site inspections. The seepage pits received
discharges from both Building 6531 and a cooling tower system approximately 220 feet to the
east.

The surface geology at DSS Site 1108 is characterized by a veneer of aeolian sediments underlain
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio
Grande west of the site. These deposits extend to, and probably far below, the water table at this
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1108,
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a
preferred east-west orientation and have moderate to low hydraulic conductivities (SNL/NM March
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti.
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e,

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.1 miles northeast of
the site. No perennial surface-water bodies are present in the vicinity of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually
all of the moisture subsequently undergoes evapotranspiration. The estimates of

evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall
(SNL/NM March 1996).

The site lies at an average elevation of approximately 5,405 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 483 feet below ground surface
(bgs) at the site. Groundwater flow is generally to the west in this area (SNL/NM March 2002).
The production wells nearest to DSS Site 1108 are KAFB-4, approximately 2.9 miles to the
northwest, and KAFB-11, approximately 3.3 miles to the northeast. The nearest groundwater
monitoring wells are TAV-MW2, approximately 1,350 feet to the northeast, and TAV-MWS5,
approximately 1,150 feet to the north.

222 Operational History

Available information indicates that Building 6531 was constructed in 1960 (SNL/NM March
2003) as an equipment storage facility for the nearby Buitding 6530, and it is assumed the drain
system was constructed at the same time. Because operational records are not available, the
site investigation was planned to be consistent with other DSS site investigations and to sample
for the COCs most commonly found at similar facilities. In the early 1990s, Building 6530 was
connected to an extension of the City of Albuquerque sanitary sewer system (Jones June 1991),
and it is assumed that the Building 6531 drain system was also connected at this time. The

system lines would have been disconnected and capped, and the system abandoned in place
concurrent with this change (Romero September 2003).

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1108 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1108 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Two assessment investigations have been conducted at this site. In April and May 2002, a
passive soil-vapor survey was conducted to determine whether areas of significant volatile
organic compound (VOC) contamination were present in the soil around the seepage pits
(Investigation 1). In September 2002, near-surface soil samples were collected from a boring
drilled through the center of, and beneath, each seepage pit (Investigation 2). Investigations 1
and 2 were required by the NMED/HWB to adequately characterize the site and were conducted
in accordance with procedures presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001) described in Chapter 1.0. These investigations are discussed in the following
sections.

3.2 Investigation 1—Passive Soil-Vapor Sampling

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6531
Seepage Pits area. This survey was required at this site by NMED/HWB regulators and was
conducted to determine whether significant VOC contamination was present in the soil at the
site.

3.21 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can
be used to identify many VOCs present in the vapor phase in soil. The technique is highly
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor
chemistry over a two- to three-week period rather than at one point in time.

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof,
vapor-permeable fabric containing 40 milligrams of absorbent material. At each sam“pling
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe . A
sample identification tag and location string were attached to the GS sampler and lowered into
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the
upper 1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil.

The vapor samplers were left in the ground for approximately two weeks before retrieval. After
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to

W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were
documented and handled in accordance with applicable SNL/NM operating procedures.

AL/3-04/WP/SNLO4:r5483.doc 3-1 840857.03.01 03/12/04 11:28 AM



322 Soil-Vapor Survey Results and Conclusions

A total of six GS passive soil-vapor samplers were placed in the seepage pits area of the site
(Figure 2.2.1-2). Samplers were installed at the site on April 24, 2002, and were retrieved on
May 9, 2002. Sample locations are designated by the same six-digit sample number both on
Figure 2.2.1-2 and in the analytical results tables presented in Annex A.

As shown in the analytical results tables in Annex A, the GS samplers were analyzed for a total
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but
quantifiable) amounts of 13 VOCs were detected in the GS samplers installed at this site. The
analytical results indicated there were no areas of significant VOC contamination at the site that
would require additional characterization.

3.3 Investigation 2—Soil Sampling

Soil sampling beneath the seepage pits was conducted in accordance with the rationale and
procedures in the SAP (SNL/NM October 1999) approved by the NMED. On September 3,

12002, soil samples were collected from two seepage pit boreholes. Soil boring locations are
shown on Figure 2.2:1-2. Figures 3.3-1 and 3.3-2 show soil samples being collected at DSS
Site 1108. A summary of the boreholes, sample depths, sample analyses, analytical methods,
laboratories, and sample dates are presented in Table 3.3-1.

3.3.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In the boreholes
drilled through the center of the 'seepage pits, the shallow sample interval started at the
estimated base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval
started 5 feet beneath the top of the upper interval. Once the auger rig had reached the top of
the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube
lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically
driven downward 3 or 4 feet to fill the tube with soil.

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the
tube with tape.

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was
insufficient for sample volume requirements. In this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sample containers and submitted for analysis.

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis. The areas sampled,
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Figure 3.3-1
Collecting soil samples with the Geoprobe™ beneath the west seepage pit at DSS Site 1108,
Building 6531. View to the northeast. September 3, 2002
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Figure 3.3-2
Collecting soil samples beneath the east seepage pit at DSS Site 1108, Building 6531.
View to the northwest. September 3, 2002
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Table 3.3-1
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for DSS Site 1108,
Building 6531 Seepage Pits Soil Samples

JOP'EBYSLPOINS/dMPO-ENY

L€

WV 82 L1 vO/CL/E0 LOE0 LSE0P8

Number of Top of Sampling
Sampling Borehole Intervals in each Total Number of | Analytical Parameters and Analytical Date Samples
Areas Locations Borehole (ft bgs) Soil Samples EPA Methods? Laboratory Collected
Seepage 2 10, 15 4 VOCs GEL 09-03-02
Pits EPA Method 8260
2 10, 15 4 SVOCs GEL 09-03-02
EPA Method 8270
2 10, 15 4 PCBs “ GEL 09-03-02
EPA Method 8082
2 10, 15 4 HE Compounds GEL 09-03-02
EPA Method 8330
2 10,15 4 RCRA Metals GEL 09-03-02
EPA Methods 6000/7000
2 10, 15 4 Hexavalent Chromium GEL 09-03-02
EPA Msthod 7196A
2 10,15 4 Total Cyanide GEL 09-03-02
' EPA Method 9012A
2 10, 15 4 Gamma Spectroscopy RPSD 09-03-02
EPA Method 901.1
2 10, 15 4 Gross Alpha/Beta Activity GEL 09-03-02
EPA Method 900.0
aEPA November 1986.
bgs = Below ground surface.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychiorinated biphenyl.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
VOC = Volatile organic compound.




analytical methods, and laboratories used for the DSS Site 1108 soil samples are summarized
in Table 3.3-1.

3.3.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1108 are presented and discussed
in this section.

VOCs

VOC analytical results for the four soil samples collected from the two seepage pit boreholes
are summarized in Table 3.3.2-1. Method detection limits (MDLs) for the VOC soil analyses are
presented in Table 3.3.2-2. The analyte, 2-butanone, was detected in every soil sample
collected at this site. Even though this compound was not.detected in the associated trip blank
(TB), itis a common laboratory contaminant and may not indicate soil contamination at this site.

SVOCs

-Semivolatile organic compound (SVOC) analytical results for the four soil samples collected
from the two seepage pit boreholes are summarized in Table 3.3.2-3. MDLs for the SVOC soil
analyses are presented in Table 3.3.2-4. No SVOCs were detected in any of the soil samples.

PCBs

Polychlorinated biphenyl (PCB) analytical results for the four soil samples collected from the two
seepage pit boreholes are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are
presented in Table 3.3.2-6. Two PCBs, Aroclor-1242 and Aroclor-1254, were detected in the
15-foot-bgs sample from borehole SP1-BH1. Aroclor-1260 was also detected in the 10-foot-bgs
samples from both boreholes.

HE Compounds

High explosives (HE) compound analytical results for the four soil samples collected from the
two seepage pit boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are
presented in Table 3.3.2-8. No HE compounds were detected in any of the soil samples.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the four soil samples collected from the two seepage pit boreholes are summarized in
Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. Arsenic
was detected above the NMED-approved background concentration only in the 15-foot-bgs
sample from borehole SP2-BH1. All other metals were below the corresponding NMED-
approved background concentrations.
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Table 3.3.2-1
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, VOC Analytical Results
September 2002
(Off-Site Laboratory)

VOCs
(EPA Method 82602)
Sample Attributes (ng/kg)
Record Sample
Number? ER Sample ID Depth (ft) 2-Butanone
605669 6531-SP1-BH1-10-S 10 10.3
605669 6531-SP1-BH1-15-S 15 19.2
605669 6531-SP2-BH1-10-S 10 10.3
605669 6531-SP2-BH1-15-S 15 9.09
Quality Assurance/Quality Control Sample (ug/L)
605669  |6536-SP2-TBC 1 NA | ND (2.31)
Note: Values in bold represent detected analytes.
aEPA November 1986.

bAnalysis request/chain-of-custody record.

°ER sample ID reflects the final site for VOC samples included in this shipment.
BH =Borehole.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
1D = |dentitication.

MDL = Method detection limit.

ug’kg = Microgram(s) per kilogram.

ug/L = Microgram(s) per liter.

NA = Not applicable.

ND ( } = Not detected above the MDL, shown in parentheses.
S = Soil sample.

SP = Seepage pit.

TB = Trip blank.

VOC = Volatile organic compound.
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Table 3.3.2-2

Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, VOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte (ng/kg)

Acetone 3.45-3.59
Benzene 0.441-0.459
Bromodichloromethane 0.48-0.5
Bromoform 0.48-0.5
Bromomethane 0.49-0.51
2-Butanone 3.67-3.82
Carbon disulfide 2.31-2.41
Carbon tetrachloride 0.48-0.5
Chlorobenzene 0.402-0.418
Chloroethane 0.794-0.827
Chloroform 0.51-0.531
Chloromethane 0.363-0.378
Dibromochloromethane 0.49-0.51
1,1-Dichloroethane 0.461-0.48
1,2-Dichloroethane 0.422-0.439
1,1-Dichloroethene 0.49-0.51
cis-1,2-Dichloroethene 0.461-0.48
trans-1,2-Dichloroethene 0.52-0.541
1,2-Dichloropropane 0.471-0.49
cis-1,3-Dichloropropene 0.422-0.439
trans-1,3-Dichloropropene 0.245-0.255
Ethylbenzene 0.373-0.388
2-Hexanone 3.7-3.85
Methylene chloride 1.32-1.38
4-Methyl-2-pentanone 3.95-4.11
Styrene 0.382-0.398
1,1,2,2-Tetrachloroethane 0.892-0.929
Tetrachloroethene 0.373-0.388
Toluene 0.333-0.347
1,1,1-Trichloroethane 0.52-0.541
1,1,2-Trichloroethane 0.529-0.551
Trichloroethene 0.441-0.459
Vinyl acetate 1.75-1.82
Vinyl chloride 0.549-0.571
Xylene 0.382-0.398

aFPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

ung/kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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Table 3.3.2-3
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, SVOC Analytical Results

September 2002
(Off-Site Laboratory)

Sample Attributes SVOCs
Record Sample (EPA Method 82709)
Number? ER Sample ID Depth (ft) (ug/kg)
605669 6531-SP1-BH1-10-S 10 ND
605669 6531-SP1-BH1-15-S 15 ND
605669 6531-SP2-BH1-10-§ 10 ND
605669 6531-SP2-BH1-15-S 15 ND

aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.

DSS = Drain and Septic Systems.
EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
1D = |dentification.

ug/kg = Microgram(s) per kilogram.
ND = Not detected.

S = Soil sample.

SP = Seepage pit.

SVOC = Semivolatile organic compound.

AL/3-04/WP/SNLG4:r5483.doc

3-11

840857.03.01 03/12/04 11:28 AM



Table 3.3.2-4
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (ng/kg)

Acenaphthene 8
Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo(b)fluoranthene : 16.7
Benzo(k)fluoranthene 16.7
Benzo(g,h,i)perylene 16.7
Benzo(a)pyrene 16.7
4-Bromophenyl phenyl ether 34
Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167
bis(2-Chloroethoxy)methane 12.3
bis(2-Chloroethyl)ether 37.3
bis-Chloroisopropy! ether 11
4-Chloro-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
o-Cresol 26
Dibenz[a,hlanthracene 16.7
Dibenzofuran 17
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 11.3
1,4-Dichlorobenzene 15.7
3,3"-Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Diethylphthalate 17.7
2,4-Dimethylphenol 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24
Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 25.3
2,6-Dinitrotoluene 33.3
Di-n-octyl phthalate 30.3
Diphenyl amine 22.3
bis(2-Ethylhexyl) phthalate 30
Fluoranthene 16.7
Fluorene 4
Hexachlorobenzene 20
Hexachlorobutadiene 12.7

Refer to footnotes at end of table.

AL/3-04/WP/SNL04:r5483.doc 3-12 840857.03.01 03/12/04 11:28 AM



Table 3.3.2-4 (Concluded)

Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (ng/kg)

Hexachlorocyclepentadiene 167
Hexachloroethane 22

indeno(1,2,3-cd)pyrene 16.7
tsophorone 16

2-Methylnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37

Nitrobenzene 20.3
2-Nitrophenol 17

4-Nitrophenol 167
n-Nitrosodipropylamine 22.7
Pentachlorophenol 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 16.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,8-Trichlorophenol 27.3

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.3.2-5
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, PCB Analytical Results

September 2002
(Off-Site Laboratory)
Sample Attributes PCBs (EPA Method 80822) (ug/kg)
Record Sample
Number? ER Sample ID Depth (ft) Aroclor-1242 | Aroclor-1254 | Aroclor-1260
605669 | 6531-SP1-BH1-10-S 10 ND (1.67) ND (0.5) 1.2J(3.33)
605669 |6531-SP1-BH1-15-8 15 4] 1.1J(3.33) ND (1)
605669 |6531-SP2-BH1-10-S 10 ND (1.67) ND (0.5) 1.9J (3.33)
605669 |6531-SP2-BH1-15-S 15 ND (1.67) ND (0.5) ND (1)
Note: Values in bold represent detected analytes.

3EPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.

J () =The reported value is greater than or equal to the MDL but is less than the practical
quantitation limit, shown in parentheses.
MDL = Method detection limit.
ug/kg = Microgram(s) per kilogram.
ND () = Not detected above the MDL, shown in parentheses
PCB = Polychlorinated biphenyl.
S = Soil sample.
SP = Seepage pit.
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Table 3.3.2-6
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, PCB Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 80822
Detection Limit
Analyte (na/kg)

Aroclor-1016 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 0.5
Aroclor-1260 1

agEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

ng/kg= Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.3.2-7
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soit Sampling, HE Compound Analytical Resuits
September 2002
(Off-Site Laboratory)

Sample Attributes HE Compounds
Record Sample (EPA Method 83302)
Numberb ER Sample ID Depth (ft) {ng/kg)
605669 6531-SP1-BH1-10-S 10 ND
605669 6531-SP1-BH1-15-S 15 ND
605669 6531-SP2-BH1-10-S 10 ND
605669 6531-SP2-BH1-15-S 15 ND

aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).

HE = High explosive(s).

1D = ldentification.

pa/kg = Microgram(s) per kilogram.
ND = Not detected.

S = Soil sample.

SP = Seepage pit.
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Table 3.3.2-8

Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 83302
Detection Limit
Analyte (ng/kg)
2-Amino-4,6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzene 34.1
2,4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX 48
Tetryl 22.1
1,3,5-Trinitrobenzene 29
2,4,6-Trinitrotoluene 48

aEPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

HE = High Explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.

ug’kg = Microgram{(s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
Tetryl = Methyl-2,4,6-trinitrophenylnitramine.
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Confirmatory Soil Sampling, Metals Analytical Results

Table 3.3.2-9
Summary of DSS Site 1108, Building 6531 Seepage Pits

September 2002
(Off-Site Laboratory)
Sample Atiributes Metals (EPA Methods 6000/7000/7196A2) (mg/kg)

Record Sample

Number? ER Sample ID Depth (ft) | Arsenic | Barium Cadmium Chromium | Chromium (VI) |lLead| Mercury Selenium Silver

605669 |6531-SP1-BH1-10-S 10 2J 33 0.16 J (0.49) 7.45 ND (0.0536) 297 0.002J4 ND (0.159) | ND (0.0884)
(0.00949)

605669 |6531-SP1-BH1-15-8 15 3.47J | 88.9 |0.166J (0.455) 10.8 ND (0.0537) 5,72 | 0.00413J | ND(0.147) | ND (0.082)
(0.00952)

605669 | 6531-SP2-BH1-10-S 10 234J { 35.5 |0.121J (0.463) 7.73 0.0704 J (0.101) | 3.26 | 0.00154 0.343 J ND (0.0835)
(0.00871) (0.463)

605669 | 6531-SP2-BH1-15-8 15 556J| 354 | 0.24J(0.463) 7.24 ND (0.0541) 3.87 | 0.00151J 0.165J ND (0.0835)
{0.00962) (0.463)

Background Concentration—Southwest 44 214 0.9 15.9 1 11.8 <0.1 <1 <1

Area Supergroup®

Note: Values in bold exceed background soil concentrations.
SEPA November 1986.
PAnalysis request/chain-of-custody record.
®Dinwiddie September 1997.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration,

ft = Foot (feet).

iD = Identification.

J = Analytical resuit was qualified as an estimated value.

J()
MDL

mg/kg = Milligram(s) per kilogram.
ND () = Not detected above the MDL, shown in parentheses.
S = Soil sample.

SP

= Seepage pit.

= The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.
= Method detection limit.




Table 3.3.2-10

Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, Metals Analytical MDLs

September 2002
(Off-Site Laboratory)

EPA Method 6000/7000/7196A2
Detection Limit

Analyte {mg/kg)

Arsenic 0.188-0.202
Barium 0.0606-0.0654
Cadmium 0.0435-0.0469
Chromium 0.146-0.158
Chromium (V1) 0.0536-0.0543

L ead 0.258-0.278
Mercury 0.000856—-0.000945
Selenium 0.147-0.159
Silver 0.082-0.0884

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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Total Cyanide

Total cyanide analytical results for the four soil samples collected from the two seepage pit
boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented
in Table 3.3.2-12. Cyanide was not detected in any of the soil samples.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from
the two seepage pit boreholes are summarized in Table 3.3.2-13. No activities above NMED-
approved background activities were detected in any sample analyzed. However, although not
detected, the minimum detectable activity (MDA) for uranium-235 exceeded the background
activity because the standard gamma spectroscopy count time for soil samples (6,000 seconds)
was not sufficient to reach the NMED-approved background activity established for SNL/NM
soils. Even though the MDA may be slightly elevated, it is still very low, and the risk
assessment outcome for the site is not significantly impacted by its use.

Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the four soil samples collected from the two seepage pit
boreholes are summarized in Table 3.3.2-14. No gross alpha or beta activity was detected

. above the New Mexico-established background level (Miller September 2003) in any of the

- samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.

3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and Data
Validation Results

Throughout the DSS project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicates, equipment blanks
(EBs), and TB samples. Typically, samples were shipped to the laboratory in batches of up to
20 samples, so that any one shipment might contain samples from several sites. Aqueous EB
samples were collected at an approximate frequency of 1 per 20 samples and sent to the
laboratory. The EB samples were analyzed for the same analytical suite as the soil samples in
that shipment. The analytical resuits for the EB samples appear only on the data tables for the
site where they were collected. However, the results were used in the data validation process
for all the samples in that batch. No EB was collected at DSS Site 1108.

Agqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the data tables for the
sites in that shipment. The results were used in the data validation process for all samples in
that batch. No VOCs were detected in the TB for DSS Site 1108 (Table 3.3.2-1).

No duplicate samples were collected at this site.
~All laboratory data were reviewed and verified/validated according to “Verification and Validation

of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
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Table 3.3.2-11
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
(Off-Site Laboratory)

Sample Atiributes Total Cyanide
Record Sample | (EPA Method 90122)
Numbert ER Sample ID Depth (it) (mg/kg)
605669 | 6531-SP1-BH1-10-S 10 ND
605669 | 6531-SP1-BH1-15-S 15 ND
605669 [6531-SP2-BH1-10-S 10 ND
605669 |6531-SP2-BH1-15-8 15 ND
aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.
ER = Environmental Restoration.
EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).
ID = |dentification.
mg/kg = Milligram(s) per kilogram.
ND = Not detected.
S = Soil sample.
SP = Seepage pit.
Table 3.3.2-12

Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 90122
Detection Limit
Analyte (mg/kg)
Total Cyanide 0.035-0.0466

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.
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Table 3.3.2-13
Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results
September 2002
(On-Site Laboratory)

Sample Atiributes Activity (EPA Method 901.12) {(pCi/g)

Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238

Number? ER Sample ID Depth (ft) Result Error® Result Errore Result Errort Result Errore

605733 | 6531-SP1-BH1-10-§ 10 ND (0.0293) - 0.464 0.231 ND (0.167) -- ND (0.425) -

605733 |6531-SP1-BH1-15-S 15 ND (0.0373) - 0.642 0.312 ND (0.194) -- ND (0.519) -

605733 | 6531-SP2-BH1-10-S 10 ND (0.0272) -- 0.491 0.243 0.11 0.144 | ND (0.402) --

605733 | 6531-5P2-BH1-15-S 15 ND (0.0294) -- 0.532 0.266 0.0806 0.151 | ND (0.436) --
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.16 NA 1.4 NA
Supergroup?

Note: Values in bold exceed background soil activities.
aEPA November 1986.

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.
dDinwiddie September 1997.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feat).

1D = Identification.

MDA = Minimum detectable activity.
NA = Not applicable.

ND () = Not detected above the MDA, shown in parentheses.

ND () = Not detected, but the MDA (shown in parentheses) exceeds background activity.
pCi/lg = Picocurie(s) per gram.

] = Soil sample.

SP = Seepage pit.

- = Error not calculated for nondetect results.




Table 3.3.2-14
wwwww Summary of DSS Site 1108, Building 6531 Seepage Pits
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.02) (pCi/g)

Record Sample Gross Alpha Gross Beta

NumberP ER Sample ID Depth (ft) Result Errort Result Errorc

605669 [6531-SP1-BH1-10-S 10 5.97 1.65 19 2.08

605669 [6531-SP1-BH1-15-5 15 7.49 1.85 19.4 2.06

605669 |6531-SP2-BH1-10-S 10 5.93 1.48 17.5 2.01

605669 [6531-SP2-BH1-15-5 15 6.84 1.49 19.5 3.25
Background Activityd 17.4 NA 35.4 NA
2EPA November 1986.

bAnalysis request/chain-of-custody record.

®Two standard deviations about the mean detected activity.
dMiller September 2003.

BH  =Borehole.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.
o S = Soil sample.

SP = Seepage pit.

ALI3-D4/WP/SNLO4:¢5483.doc 3-23 B40B57.03.01 03/12/04 11:28 AM



Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999). In addition, SNL/NM Department 7713 (Radiation Protection Sample Diagnostics
[RPSD] Laboratory) reviewed all gamma spectroscopy results according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1986). Annex B
contains the data validation reports for the samples collected at this site. The data are
acceptable for use in this NFA proposal.

34 Site Sampling Data Gaps
Analytical data from the site assessment were sufficient for characterizing the nature and extent

of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1108.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1108, the Building 6531 Seepage Pits, is based upon
the COCs identified in the soil samples collected from beneath the seepage pits at this site.
This section summarizes the nature and extent of contamination and the environmental fate of
the COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1108 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals,
hexavalent chromium, cyanide, and radionuclides. There were no SVOCs, HE compounds,
cyanide, or hexavalent chromium detected in any of the soil samples collected at this site. The
VOC, 2-butanone, was detected in all the soil samples collected. PCBs were detected in three
of the four samples. Arsenic was detected in one sample above the approved maximum
background concentrations for SNL/NM Southwest Area Supergroup soils (Dinwiddie
September 1997). When a metal concentration exceeded its maximum background screening
value, or the nonquantified background value, it was carried forward in the risk assessment
process. None of the four representative gamma spectroscopy radionuclides were detected at
activities exceeding the corresponding background levels. However, the MDA for all of the
uranium-235 analyses exceeded the background activity. Finally, no gross alpha/beta activity
was detected above the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effiuent discharged
from the seepage pits. Possible secondary release mechanisms include the uptake of COCs
that may have been released into the soil beneath the seepage pits (Figure 4.2-1). The depth to
groundwater at the site (approximately 483 feet bgs) most likely precludes migration of potential
COCs into the groundwater system. The potential pathways to receptors include soil ingestion,
dermal contact, and inhalation, which could occur as a result of receptor exposure to
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Annex C
provides additional discussion on the fate and transport of COCs at DSS Site 1108.

Table 4.2-1 summarizes the potential COCs for DSS Site 1108. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1108 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.
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Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1108, Building 6531 Seepage Pits
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Table 4.2-1
Summary of Potential COCs for DSS Site 1108, Building 6531 Seepage Pits

Number of Samples
Where COCs
COCs Detected or Detected or with
with Concentrations Maximum Concentrations
Greater Than Background Maximum Greater Than
Background or Limit/Southwest | Goncentration® Average Background or
Number of Nonquantified Area Supergroup® | (All Samples) | Concentrationd Nonquantified
COC Type Samples? Background (mg/kg) {mg/kg) (mg/kg) Background®
VOCs 4 2-Butanone NA 0.0192 0.0122 4
SVOCs 4 None NA NA NA None
PCBs 4 Aroclor-1242 NA 0.004 0.00163 1
4 Aroclor-1254 NA 0.0011 J 0.00046 1
4 Aroclor-1260 NA 0.0019J 0.00103 2
HE Compounds 4 None NA NA NA None
RCRA Metals 4 Arsenic 4.4 5.56 J 3.34 1
4 Mercury NQ 0.00413 J 0.0023 None
4 Selenium NQ 0.343 J 0.165 None
4 Silver NQ ND (0.0884) 0.042 None
Hexavalent Chromium 4 None 1 0.0704 J NA Naone
Cyanide 4 None NQ ND (0.047) 0.020 None
Radionuclides | Gamma Spectroscopy 4 U-235 0.16 ND (0.194) NCf 4
(nCifg) Gross Alpha 4 None NA NA NA None
Gross Beta 4 None NA NA NA None

aNumber of samples includes duplicates and splits.
PDinwiddie September 1997,
®Maximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonquantified

background.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect
results, divided by the number of samples.
eSee appropriate data table for sample locations.
tAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy.

COC = Constituent of concern.
DSS = Drain and Septic Systems,
HE = High explosive(s).

J = Estimated concentration.
MDA = Minimum detectable activity.
MDL = Method detection fimit.
mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated.

ND () = Not detected above the MDL or MDA, shown in parentheses.
NQ = Nonquantified background value.

PCB = Poiychlorinated biphenyl.

pCi/lg = Picocurie(s) per gram.

RCRA = Resource Conservation and Recovery Act.

SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.




No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1108.

4.3 Site Assessment

Site assessment at DSS Site 1108 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment performed for DSS Site 1108 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1108 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be
insignificant because no pathways exist.

4.3.2 Risk Assessments

Risk assessments were performed for both human health and eCoIogicaI risk at DSS Site 1108.
This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1108 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because 2-butanone, PCBs, arsenic, mercury, selenium, silver, cyanide, and
uranium-235 are present above background or nonquantified background levels, it was
necessary to perform a human health risk assessment for the site, which included these COCs.
Annex C provides a complete discussion of the risk assessment process, results, and
uncertainties. The risk assessment process provides a quantitative evaluation of the potential
adverse human health effects from constituents in the site’s soil by calculating the hazard index
(HI) and excess cancer risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1108 is 0.02 under the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk is 4E-6
for DSS Site 1108 COCs under an industrial land-use scenario. 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. The incremental
excess cancer risk is 7.29E-7. Both the incremental HI and excess cancer risk are below
NMED guidelines.

The HI calculated for the COCs at DSS Site 1108 is 0.26 under the residential land-use
scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with
background from potential nonradiological COC risk (without rounding), is 0.06. The excess
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cancer risk for DSS Site 1108 COCs is 1E-5 for a residential land-use scenario. 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 slightly above the suggested
acceptable risk value. The incremental excess cancer risk is 2.98E-6. Both the incremental Hi
and incremental excess cancer risk are below NMED guidelines.

For the radiological COCs, one of the constituents (uranium-235) had MDA vaiues greater than
the corresponding background values.

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is
4.9E-3 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower
than the EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding
incremental estimated cancer risk value is 2.5E-9 for the industrial land-use scenario.
Furthermore, the incremental TEDE for the residential land-use scenario that results from a
complete loss of institutional controls is 1.3E-2 mrem/yr with an associated risk of 1.2E-7. The
guideline for this scenario is 75 mrem/yr (SNL/NM February 1998). Therefore DSS Site 1108 is
eligible for unrestricted radiological release.

The nonradiological and radiological carcinogenic risks are tabulated and summed in
Table 4.3.2-1.

Table 4.3.2-1
Summation of Radiological and Nonradiological Risks from DSS Site 1108, Building 6531
Seepage Pits Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 7.29E-7 2.5E-9 7.32E-7
Residential 2.98E-6 1.2E-7 3.10E-6

DSS = Drain and Septic Systems.

Uncentainties associated with the calculations are considered small relative to the conservatism
of the 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.

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March
1998). An early step in the evaluation compared COC concentrations and identified potentially
bioaccumulative constituents {see Annex C, Sections IV, V1.2, and VIl.2.1). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998).
The risk assessment also includes the estimation of exposure and ecological risk.
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All COCs at DSS Site 1108 are located at depths greater than 5 feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

This section discusses the baseline risk assessments for human health and ecological risk.

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1108 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

442 Ecological

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate
that no complete pathways exist at DSS Site 1108, a baseline ecological risk assessment is not
required for the site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1108 for the following reasons:

« The soil has been sampled for all potential COCs.

« No COCs are present in the soil at levels considered hazardous to human health
for either an industrial or residential land-use scenario.

« None of the COCs warrant ecological concern because no complete pathways
exist at the site.

5.2 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1108 is proposed for an NFA
decision according to Criterion 5, which states, “‘the SWMU/AOC has been characterized or
remediated in accordance with current applicable state or tederal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1108
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results
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Dear Mr. Sanders:
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 Final report
¢ Chain of custody and analytical data table (included in Appendix A)
« Stacked total ion chromatograms (included in Appendix A)

Please contact our office if you have any questions or comments concerning this report. We
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward
to working with you again in the future.
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W.L. Gore & Associates, Inc.

Jay W. Hodny, Ph.D.
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GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 AUTHOR: JWH

SITE INFORMATION

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM
Customer Purchase Order Number: 28518 .
Gore Production Order Number: 10960025 ‘ Gore Site Code: CCT, CCX

FIELD PROCEDURES

# Modules shipped: 142

Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002
# Modules Installed: 135

Field work performed by: Sandia National Laboratories

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 Exposure Time: ~15 [days]
# Modules Retrieved: 131 # Trip Blanks Returned: 3
# Modules Lost in Field: 4 # Unused Modules Returned: 3

# Modules Not Returned: 1

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM
Chain of Custody Form attached: v

Chain of Custody discrepancies: None

Comments: '

Modules #179227, -228, and -229 were identified as trip blanks.

Modules #179137, -138, -140, and -14]1 were not retrieved and considered lost from the field.
Module #179231 was not returned.

Modules #179230, 232, and —233 were returned unused.

- GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates



vy

3of6

GORE-SORBER® Screening Survey
Final Report

ANALYTICAL PROCEDURES

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with
Good Laboratory Practices (GLP) and 1SO Guide 25, "General Requirements for the Competence of
Calibration and Testing Laboratories", third edition, 1990.

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors,
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two
mstrument blanks, a sorber containing 5pg BFB (Bromefluorobenzene), and a method blank are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and
50pg are analyzed at the beginning of each run. The criterion for each target compound is less than 35%
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has
the option of generating second- or third-order standard curves, as appropriate. A second-source
reference standard, at a level of 10pg per target compound, is analyzed after every ten samples and/or
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference
standard; and, 3) the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded
fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Instrument ID: #2 Chemist: JW ‘

Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1)
Deviations from Standard Method: None '

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6).
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target
compound masses reported in data table cannot be compared to the mass data from the other
modules directly.

Module #179101, no identification tag was returned with this module.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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DATA TABULATION

# CONTOUR MAPS ENCLOSED: No contour maps were generated.

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody
{(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments: :

This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a
variety of attenuation factors during migration away from the source concentration to the
module. Thus, mass levels reported from the module will often be less than concentrations
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported
on the modules compare favorably with concentrations reported in the soil or groundwater
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be
achieved.

Soil gas signals reported by this method cannot be identified specifically to soil adsorbed,
groundwater, and/or free-product contamination. The soil gas signal reported from each
module can evolve from all of these sources. Differentiation between soil and groundwater
contamination can only be achieved with prior knowledge of the site history (i.e., the site is
known to have groundwater contamination only).

QA/QC trip blank modules were provided to document potential exposures that were not
part of the soil gas signal of interest (i.e., impact during module shipment, installation and
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas
modules to those modules placed in the subsurface. However, the trip blanks remain
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may
indicate potential impact to modules other than the contaminant source of interest.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates



50f6

GORE-SORBER® Screening Survey
Final Report

Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered
together around a central gas chromatograph elution time in the total ion chromatogram.
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC identification (e.g.: 123456S.D
represents module #123456).

No target compounds were detected on the trip blanks and/or the method blanks. Thus,
target analyte levels reported for the field-installed modules that exceed trip and method
blank levels, and the analyte method detection limit, have a high probability of originating
from on-site sources.

A small subset of modules was placed at each of several site locations; therefore no contour
mapping was performed. Larger and more comprehensive soil gas surveys may be
warranted at the individual sites where elevated soil gas levels were observed.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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KEY TO DATA TABLE .
Non-ER Drain & Septic, Kirtland AFB, NM

micrograms (per sorber), reported for compounds
method detection limit

below detection limit

non-detect

combined masses of benzene, toluene, ethylbenzene and total xylenes
{Gasoline Range Aromatics)

benzene

toluene

ethylbenzene

m-, p-xylene

o-xylene

combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)
{Diese] Range Alkanes)

undecane

tridecane

pentadecane

combined masses of 1,3,5-trimethylbenzene and 1,2 4-trimethylbenzene
1,3,5-trimethyibenzene

1,2,4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichlorocthene

combined masses of naphthalene and 2-methyl naphthalene
naphthalene

2-methyl] naphthalene

methy} t-butyl ether

1,1-dichloroethane

chloroform

1;1,1-trichloroethane
1,2-dichloroethane
carbon tetrachloride

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene

unexposed trip blanks, travels with the exposed modules
QA/QC module, documents analytical conditions during analysis

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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Retrieval Stant Date and Time: {/ 8] D ! ! : AM PM
Retrieval Complete Date and Time; / / : AM PM
Relinguished By — L0 o= 7~ Date | Time | Received By VAAW0, Samdous Date | Time
Affiliation: W.L. Gore & Assot/lateg Inc. - o 4 ) Affiliation: Samdia | 6133 3-Y-0]
Relinquished By Mﬁ%— Date | Time | Received By: Date Time
Affiliation: —2esdva NEY €B5V  16-9i-0210935 | affitiation:— 4
o .Relinquished By Date | Time YL @gfuy  Date Time
| Affitiation 3| Affiliation: W.L. G&# & Associates She. |S22dad /5 3¢]
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associates, Inc. FORM 8R.8
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
11 _of _4 .
T
qﬁ [ EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE4# | INSTALLATION RETRIEVAL or WATER _
# DATE/TIME DATE/FIME HYDROCARBON ODOR {check one) COMMENTS
(Check as appropriate) - .
1PH | opor | NONE T YES | NO
1. 179087 4/; 3/2 0B/S10500-cl _pZe) o Yeot/898- 255
2. 179088 “ndze| } L &s -3
3. 179089 PR ES-2
4. 179090 opdol | ‘ &S~/
5. 175091 08<2 N N)Z | &5+
6. 175002 0952 2 v _l/os2f0z -GS —
7. 179093 /ovo H ~4
8. 179094 /ote —3
9. 179093 {ol$ / -2
10. 179096 /35" o0 900 L3230 7~ ~5S
11. 179097 1S ’ -
12. 179098 1238 r
13 179099 {247 -3
14, | 179100 (254 . 2|
15. 179101 {%oq R4 =
74 1 1m0z 12471 Pox B/ W7 ropzfehzn- | -4
- 179103 12551 / - ~c]
.@. 179104 e oe{ )
- 19, 179105 1431 J -
20. 179106 Y /440 |, \ -
21, 179107 /quaz 0892 5—7—202#773,3 | ~slg!
22. 179108 Y -6|=
23 179109 JAoe - ';!,
24, 179110 s -2 M
25. 179111 0216 ~3|a
26. | 179112 v ©934 v =1
27. 179113 4[25/02 77461 5-0-01  gB8iL 027/¢S30-| ~S
28. 179114 T o025 i -2
(29, 179135 p@ oo ~2
30. 179116 O@io =
rg. 179117 opg y 0417 0*/ ~1
32. 179118 NUS 16-10-0L | 0925 o/ gg — =3
33, 179119 D922 A
34. 179120 0721 4
35. 179121 742 2!
36, 175122 0547 1
37. 179123 0954\ -~y 1007 3
38 179124 (026 [ H-ppay f5 (3 oegfesbo— | |
“ o) 179125 {043 ' 4] .
'T(o. 179126 (057 2
41, 1793127 )03 N/ 1Y) 2 | 2
. { 42. 179128 | Y Jdzo 15103} io 45 %u
GORE-SORBER ® Screening Survey is a repisiered service mark of W.L. Gore & Associates, Inc. FORM 29R.]
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GORE SORBER SCREEN@SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM

SITES CCT AND CCX - PRODUCTION ORDER #10960025

e

DATE SAMPLE '
ANALYZED NAME BTEX, ug| BENZ, ug| TOL, ug E{BENZ, ug| mpXYL, ug| oXYL, ugf C11, C13, &C15, ug| UNDEC, ug)| TRIDEC, ug| PENTADEG, ug| TMBs, ug|
MDL= 0.03 0.02 0.01 0.01 0.01 . 0.02 0.01 0.02
5/20/2002 179087 0.03 nd nd bdl 0.01 0.02 0.51 0.04 0.02 0.45 0.06
5720/2002 179088 nd nd nd nd nd nd 0.53 0.03 0.02 0.48 0.00
5/20/2002 179089 nd nd nd nd nd nd 0.35 0.04 0.02 0.29 0.00
5/20/2002 179090 0.02 nd nd nd 0.02 nd 0.94 0.06 0.03 0.85 0.04
5/20/2002 179091 0.13 nd 0.06 nd 0.05 0.02 0.12 0.03 0.04 0.05 0.03
5/20/2002 179092 nd nd nd nd nd nd 0.22 0.04 0.01 0.17 0,00
5/20/2002 179093 0.00 nd nd nd bdl nd 0.33 0.04 0.01 0.28 - nd
5/20/2002 179094 0.00 nd bdl nd nd nd 0.41 0.03 0.01 0.37 nd
5/20/2002 179095 nd nd nd nd nd nd 0.45 0.05 0.06 0.34 0.00
5/20/2002 179096 nd nd nd nd nd nd 0.44 0.06 0.05 0.33 0.06
5/20/2002 179097 0.05 nd nd nd 0.03 0.02 0.60 0.04 0.02 0.53 0.03
5/20/2002 175098 0.02 nd nd nd 0.02 nd 0.80 0.04 0.02 0.74 0.00
5/20/2002 179099 nd nd nd nd nd nd 0.63 0.05 0.01 0.57 0.00
5/20/2002 179100 nd nd nd nd nd nd 0.24 0.04 0.03 0.18 nd
5/21/2002 179101 0.06 nd 0,04 nd 0.02 nd 1.66 0.11 0.21 1.33 0.00
5/21/2002 179102 0.01 nd nd nd 0.01 nd 0.45 0.04 0.03 0.38 0.00
5/21/2002 179103 0.44 nd 0.19 0.04 0.17 0.04 1.04 0,11 0.05 0.89 0.04
5/21/2002 179104 0.01 nd nd nd 0.01 nd 0.39 0.04 0.01 0.34 0.00
5/21/2002 179105 nd nd nd nd nd nd 0.08 0.04 0.02 0.03 0.00
5/21/2002 179106 0.03 nd 0.03 bdl nd nd 0.48 0.03 0.03 0.43 0.00
5/21/2002 179107 0.09 nd 0.07 nd 0.02 nd 0.30 0.09 0.12 0.10 0.04
5/21/2002 | 179108 0.06 nd| _ 0.04 nd 0.02 bdl 0.04 0.03 0.01 bai 0.00
5/21/2002 179109 0.02 nd nd nd 0.02 nd 0.00 bd| bdi bdi 0.00
5/21/2002 179110 0.00 nd bd! nd nd nd 0.03 0.03 bdi bdl 0.00
5/21/2002 179111 nd nd nd nd nd nd 0.07 0.04 0.01 0.02 0.00
5/21/2002 179112 0.04 nd 0.03 nd 0.01 nd 0.02 0.02 bd| bdi 0.00
5/21/2002 179113 0.02 nd|  0.02 nd nd nd 0.02 0.02 bdl bdi 0.00
5/21/2002 179114 nd nd nd nd nd nd 0.09 0.04 0.02 0.03 0.00
5/21/2002 179115 0.02 nd nd nd 0.02 nd 0.09 0.03 0.03 0.03 0.00
5/21/2002 179116 nd nd nd nd nd nd 0.05 0.03 0.02 bdl nd
S5/21/2002 179117 0.08] nd 0.07 nd 0.03 nd 1.21 0.05 0.32 0.85 0.00
5/21/2002 179118 0.16 nd 0.11 nd 0.05 nd 0.05 0.05 bdl bdl 0.00
5/21/2002 179119 0.08 nd 0.06 nd 0.01 nd 0.06 0.04 0.02 bd! 0.00
5/21/2002 179120 0.33 nd 0.21 nd 0.09 0.03 0.12 0.07 0.03 0.02 0.00
/2112002 179121 0,07 0.05 nd nd 0.02 nd 0.05 0.04 0.02 bdl 0.00
5/21/2002 179122 nd nd nd nd nd nd 0.05 0.03 0.01 bdl nd
5/21/2002 | 179123 nd nd nd nd nd nd 0.00 bdl nd bdl nd
5/21/2002 179124 0.10 nd 0.08 nd 0.02 nd 0.05 0.04 0.01 bdl nd
No mdl is available for summed combinations of analytes. In summed
§/30/2002 columns (eg., BTEX), the reported values should be considered
Page: 1 of 12 ESTIMATED if any of the individual compounds were reported as bdl. CCT_CCXmt
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GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1) -
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

SAMPLE
NAME 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DCE, ug| 612DCE, ug| NAPH&2-MN, ug| NAPH, ugj 2MeNAPH, ug) MTBE, ug} 11DCA, ug| 111TCA, ug] 12DCA, ug
MDL= 0.03 0.02 0.14 0.03 0.01 0.02 0.04 0.04 0.02 0.02} .
179087 0.06 bdj nd nd] ~ nd 0.11 0.08 0.05 nd nd nd nd
179088 bdl bdi nd nd nd 0.02 0.02 bdl nd nd nd nd
179089 bd! bd| nd nd nd 0.04 0.02 0.02 nd nd nd nd
179090 0.04 bdi nd nd nd 0.15 0.10 0.05 nd nd nd nd
179091 0.03 bdl nd nd nd 0.02 0.02 bdl nd nd nd nd
179092 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179093 nd nd nd nd nd nd nd nd nd nd nd nd
179094 nd nd nd nd nd nd nd nd nd nd nd nd
179095 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179096 0.06 bdl nd} - nd nd 0.56 0.34 0.23 nd|' nd 0.03 nd
179097 0.03 bdl nd nd nd 0.04 0.02 0.02 nd nd nd nd
179098 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179099 bdi nd nd nd nd 0.00 nd bl nd nd nd nd
179100 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179101 bdl bdl nd nd nd 0.02 0.02 bd! nd nd nd nd
179102 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179103 0.04 bd! nd nd nd 0.10 0.04 0.06 ng nd nd nd
179104 bd| nd nd nd nd 0.00 nd bdl nd nd nd nd
179105 bdi nd nd nd nd 0.00 nd bd! nd nd nd nd
179106 bd! bdl nd nd nd 0,00 nd bd! nd nd nd nd
179107 0.04 bdl nd nd nd 0.09 0.07 0.02 nd nd nd nd
179108 bdi bdi nd nd nd 0.00 nd bdl nd nd nd nd
179109 bd! nd nd nd nd 0.01 0.01 bdi nd nd nd nd
179110 bdi nd nd nd nd 0.02 0.02 bdl nd nd - nd nd
179111 bd! nd nd nd nd 0.00 nd bdl nd nd nd nd
179112 bdl bd! nd nd nd 0.03 nd 0.03 ngd nd nd nd
179113 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179114 bdl bd! nd nd nd 0.02 0.02 bdl nd nd nd - nd
179115 bdl nd nd nd nd 0.00 nd bd! nd nd nd nd
179116 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179117 bdl nd nd nd nd nd nd nd nd nd nd nd
179118 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179119 bd! bdl nd nd nd 0.00 nd bdl nd nd 0.03 nd
179120 bdl bdl nd nd nd 0.00 nd bd} nd nd bd| nd
179121 bd! bdl nd nd nd 0.02 0.02 bd! nd nd nd nd
179122 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179123 nd nd nd nd nd nd nd nd nd nd nd nd
179124 nhd nd nd nd nd 0.00 nd bdl nd nd nd nd
No mdl is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
ge: S5of 12 ESTIMATED if any of the idual compounds were reported as bd),

"T_CCXrpt
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GORE SORBER SCREE& SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1) -
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

)

No mdl is available for summed combinations of analytes. In summed
columns (eg., BTEX), the reported values should be considered
ESTIMATED if any of the individual compounds were reported as bdl,

SAMPLE
NAME TCE, ug] OCT, ug| PCE, ug| 14DCB, ug| CHCI3, ug| CCi4, ug| CIBENZ, u
MDL= 0.02 0.02 0.01 0.01 0.03 0.03 0.01
179087 0.78 nd| _ 0.03 0.02 bdl nd nd
179088 0.22 nd 0.02 nd nd nd nd
179089 0.21 nd 0.03 nd nd nd nd
179090 0.13 nd 0.02 nd nd nd nd
179091 0.09 0.20 0.04 bdl nd nd nd
179092 nd nd 0.23 nd nd nd nd
179093 nd nd 0.03 nd nd nd nd
179094 0.09 nd 0.33 nd nd nd nd
179095 nd nd 0.63 nd nd nd nd
179096 0.05 nd 0.41 nd nd nd nd
179097 bdi nd 0.56 nd nd nd nd
179098 bd! nd 0.24 nd nd nd nd
179099 0.04 nd 0.40 nd nd nd nd
179100 0.12 nd 0.22 nd nd nd nd
179101 0.04 nd 0.14 nd nd nd nd
179102 nd nd 0.05 nd nd nd nd
179103 nd 0.18 0.03 nd nd nd nd
179104 nd nd nd nd nd nd}f nd
179105 nd nd 0.01 nd nd nd nd
- 179106 nd nd 0.05 nd nd nd nd
o 179107 nd nd 0.06 nd nd nd nd
¥ 179108 nd nd 0.02 nd nd nd nd
179109 nd nd 0.02 nd nd nd nd
¥ [A79110 nd nd|___0.02 nd nd nd nd
) 179111 nd nd 0.03 nd nd nd nd
179112 nd nd nd nd nd nd nd
179113 0.14 nd 0.03 nd nd nd nd
179114 2.52 0.07 0.09 nd nd nd nd
179115 0.30 nd 0.06 nd nd nd nd
179116 0.43 nd 0.02 nd nd nd nd
179117 2.71 nd 0.10 nd nd nd nd
179118 1.74 nd 0.33 nd nd nd nd
179119 2.50 nd 0.88 nd nd nd nd
179120 7.82 0.13 0.39 nd nd nd nd
179121 11.48 nd 0.31 nd nd nd nd
179122 4.17 nd 0.06 nd nd bdi nd
179123 14,22 nd 0.24 nd nd nd nd
179124 bdl 0.09 1.72 nd nd nd nd
5/30/2002
Page: 9 of 12
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ANNEX B
DSS Site 1108
Soil Sample Data Validation Results
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Contract Verification Review (CVR)

Project Leader _Coling Project Name DSS Soil Sampling Case No. 7223 020302

AR/COC No. 805868 Analytical Lab GEL SDG No. 66610

In the tables below, mark any information that is missing or incorrect and give an explanation.

tine
No.

1.0_Analysis Request and Chain of Custody Record and Log-In information
 ltem Yes | No if no, explain

Yes

3

1.1

All items on COC complete - data eniry Clerk initialed and dated

Container typefs) comect lorggg!yaes

1.3

requested
Sa@ovolumeadeqmb!or#mlgmofma)ymw

14

Preservative comect for analyses requested

1.5

Custody records continuous and complete

16

| M) x| > x| X

Lab sampie number{s) provided and SNL sample number(s) cross
referenced and comect

Date samples received

x| x|

2.0_Analytical Laboratory Report

ltem No if no, expiain

5

Yos

3

Data reviewed, signature

Method reference number(s) complete and correct

QC analysis and acceptance limits provided (MB, LCS, Replicats)

~N
H

Matrix spike/matrix spike duplicate data provided (if requested)

Detection limits provided; POL and MOL (or IDL), MDA and L,

Y
-

QC batch numbers provided

Dilution factors provided and all diution ievels reported

Data reported in appropriate units and using comrect significant higures

Radiochemistry analysis uncertainty (2 sigma error} and tracer recovery
reported

x| xxxxxxxxxi‘

Hold imes met X osom-ooscmipm«ummm

out of
Contractual qualifiers provided

(¢

Al requested result and TIC (if requasted) data provided




Contract Vertfication Review (Continued)

3.0 Data Quality Evaluation
tem

Yes

No

If no, Sampie 1D No./Fraction(s) and Analysis

3.1 Are reporting units appropriate for the matrix and meet contract specified or

project-
specific requirements? inorganics and metals reported as ppm (mg/hter or mg/Kg)?

Tritium reported in picocuries per ter with percent moisture for soil samples? Units
consistent batween QC samples and sampile data

3.2 Quantitation kmit met for oY samples

33 Acwtacy X | 4-Amino-2 SDNT falled SNL Imits but within GEL SPC Smit
control reported and met for all samples
b} Surrogate data reported and met for all rganic samples analyzed by a gas X
chromatography technique

¢) Matrix spike recovery data reporied and met

several liquid SVOC analytes not within acceptance fimits

3.4 Precision
a} Repiicate sampia precision reported and met for alf inorganic and radiochemistry
samples

b) Matrix spike duplicate RPD data reported and met for all organic samples

several SVOC snalytes RPD% above accepiance timits;
sreanic and chromium not within acosptance limis

3.5 Blank data
a) Mathod or reagent blank data reported and met for all samples

Tebyi detected In HE method blank; chromium delected in sof
inorganics method bisnk; barium, chromium, jead, snd siver
detected in liquid inorganics method biark

b} Sampling blank (e.g.. field, trip, and equipment) data reparted and met

barium snd chromfum detected in inorganics equipment blank

3.6 Contractual qualifiers provided: "J'- estimatsd quantity; *B"-analyts found in method
tlank above the MDL for orgenic or abova the PQOL for inorganic; "U"- angiyte
undatected (resuits are balow the MDL, IDL, or MDA (radicchemicall); "H-analysis
daone beyond the hoiding tims

3.7 Narrativa addressas planchet flaming lor pross alphavbeta

3.8 Narrative included, cofrect, and complete

3.9 Second column confirmation data provided for methods 8330 (hiph explosives) and
8082 (pesticides/PCBs)




Cantract Verification Review (Continued)
4.0 Calibration and Validation Documentation

ltem . i Yes No
] 4.1 GC/MS (8260, 8270, ec.)
a) 12-hour tune check provided X
b) Initiat calibration provided X
¢) Continuing calibration provided X
d) (nternal standard performance data provided X
e) Instrument run logs provided X

4.2 GC/HPLC (8330 and 8010 and 8082)

a) Initial calibration provided X
b} Continuing calibration provided X
¢) instrument run logs provided b3
4.3 Inorganics {metais)
a) initial calibration provided X
b) Continuing calibration provided X
c) ICP imerference check sample data provided X
d) ICP serial dilution provided X
e) instrument run Iogs provided X
el 4.4 Radiochemistry

a) Instrument run logs provided X




Conlract Verification Review (Concluded)
5.0 Problem Resolution

Summarize the findings In the table below. List only samples/fractions for which deficiencies have been noted.

Sampie/Fraction No. Analysis Problems/Comments/Resolutions

Wers deficiencles unresolved? Yes

Based on tha review, this data package is complete, No

If no, provide: nonconformance report or correction request number and date correction request was submitted:-
Reviewed by: U,Lf— Date:_10/14/02 _ Closad by:

Date;




Attachment 6

Page 1 of 1
CONTRACT LABORATORY
niemel Lab } ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1. a2
Baich Na, ﬁ/ ﬂ SWO Use ARICOC | 605669
Dept. Mo el Siopr  6135/069 i Da'e Samples Shipped: - ¥ -O02 [Project/Task Na.; _122382.03.02__][Twaste Characierzaion
ProiackTaskMarager:  WihwSanters SH & 7 g/ffN S ICamierAvayi No. suoumm&i@ <Senc prelimiriary/copy regort ko
Projact Name: DSS soil ssmpiing Laby Contact: Edin Kea{ 5035568171 Contact #_PO 23671 D
Reood Conmr Coce:  ERJI29NDSS/DAT Lab D GEL . A d by COC No.:,
Logbook Ref o, EAD0 MO Conaarone: Parm PleamifSIe oM TEs | S60 AWACHSY SR Ld¥audation Required
|sorvics Ordor Yo, CFO32.02 Sord Report 10 5M0:_ Wendy Palencisl505-644-3132 &AWl B ToSancts Natonel Labs (ccounts Pagatie)
Location Tech Arsa P.0. Box 5300 M3 0154,
| Building 6531.5536 _|Room Refersnce LOV{avaliable 2t SMO) Abuguergus, Hid 371850154
ER Sample I or Pump [ER Site| DatevTimedhr) Semple Containar Presery-  [Collection | Sample Parameter & Method Sample
Sampls No.-Fraction Sampte Location Detad Depth (R} | No. Collectad Mabrix | Type } Volume stive Method | Type Requasted o
"#| v 059792001 |553171108-5P1-BH1- /0 -5 /0" lypZ 14-3-02 / okl S | AS | 4oz 4c G SA _{VOC(82608)
' # | 055805-001 ‘6531/110&SP1-BH1;[5 -S 7 i’ 22325) S | AS | duz < G S& _|vDO82508)
#1 axvosom ,razem 105-5P1-6HY- tn S Ja’ : yiiol S |~} soom 4c [£) SA_ |sesbecw for paraelsr
&1 95805002 523117 D55P1-E1- S S 15’ J 235 | S | AG | scom 4 G SA__ |see beicw k- pars~sler
£ ' 059806007 |EEIWIDE-SP2EHH- JO-S Jo' j238] S ] a8 ] 4z a G SA _|vocm2s)3)
-7
& |+ 059807001 16531/1108-SP2-BH1- £5-S A )¥42n1 S | AS | 4= 4c G sa_oc2s08)
7| osgm0s002  i6SI1/1108.SP2-BHI- /(3-S5 jo' 134el s ! aG | soom 4c [<] SA _[see beiow for parameter
1
] 059807-002  |653111108-SP2-BH3- /S -S 15 142%] s | ag ! s00m 4c <] Sh 5 below fcr carameler
F| ! oseepso01  lesasnciose1BH- 238 1 23" {10, 2194 ﬁ!o A¥B1 S | AS | 42 4 G S IVOCI82608)
#1 1 0590000 Eﬁmomsm-am-.,?sé 5o inzal S AsLaloz 4c <] S4 _ [vOCIa2608} )
RMMA _JYes [Zho Ref. No. __}Sampie Tracking - oy - |Spesial instruclioneMIC Requirsaments Abnormad
) [ Retur o Client 1] Disposal by kan Dite Enisredtr 0l nfot oo Eyee Due Condtlions on
Tumaround Time 7] Normed Rush_|Eniswed by : Level G Puckage You Clxe Receipl
|Ratumn 8 By: Lovel of Rush: Joc s, AL, *Semd repart f0c SVOC({8270C_ -
Name 1w CompanmyfO rona/Callolar Mike Sanders PCB{B082 }HE (8330) T
Sample J.Lea Z Waston/6 135/505-284-3308 Deplt®135/M8M 089 Total Cyankie{9010) Lab Use
Team W.Gibson MORI&135/505-845-3287 | Phona/S0s-284£2478 Co6+(718T) .
Members G.Quintana 4 Sharw/61246/505-284-3309 RCRA metals (6020,
’ 7000,7471)Gross alpha-
b *Piesse list s3 report.  beta{900) i
1.Relinquishad Dry. ¢ 8 Time 4 Org. Dats Tima
1. Received [ Date Time 4, Recoivad b O Dats Time
§2 shad 3 Date v Time 47 3O 18 quished by Org. Data Tive
.. {2 Rocelved by Org. Daie Time *_ 5. Recotvad by Org. [ Tiow
|3.Red d Org. Daw Time  Rebny by Org. Dats Tive
3. Recsved by Org. Date Time 8. Received by Org. Date Tims




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody {Continuation)

F=BO I wmPyw "N anw

Page 2 _of __
ARICOC‘ 605669'
Nome__ | —_ [ProjecvTasksdanger:  [PropeciTack Ho.: 7220020302
Location [Tech Area
lowidng  Room Reforence LOV (avallable at SMO) Labuse
Sample No- ER Semple ID or Beginning] ER | Date/Time {hn) piel  Contal Proserv- | Collection|Sam P: tor & Method Lab Sample
Fraction | Sample Location detal Depth (1} {Sits No.|  Coliected | Matrix [ Type] Volima | ative | Method | Type Requssted Lo
058808-002 |6536/1010-5P1-8H-22 S 1 23° /070 oo S | A | 500m | 4c c SA_{sae below for p A k
059809002 lssawmn—sm-aHkgf s |28’ 1035 s | Ac|soom | 4c G SA  |ses betow for perameter
059810-001 |653841010-SP2-BH1- /8 5 | /5’ 14301 s | AS| 4z 4c G sA |vocszeon)
059811-001_|ss3810105P2.8H1- /9 5 179’ 80 S FAS| 4oz 4c G SA_|VOC(8260B)
059810-002 [6536H010-SP2-BHt- 185 | | S ) _J138! s | ac | s00mt 4c G SA Isee balow for p \
059811-002 |6538/1010-SP2-BH1-/§ S )9" yr  15p%] 3 lac ] soom | 4c G SA_|ses baiow for h :
050812-001 |6536/1010-SP2-T8 .Y/ 15) DIW | G | 3ax40ml| HCL G T8 |VOC{82608) §
059787-001 }6536/1010-EB * .0, oo L | 6 |3mom]| HOL 6 | es |vocissos) ! i
050797-002 |6536/1010-E8 n¥ast L | AG| a2xm 4c G EB _|SvOC(8270C) 3
059797-003_|6538H010-EB afin] L 1AG| 2xm 4c G EB_|PCB(BOB1)
058797-004 |6536/1010-EB o) £ JAas] zm 4c [ EB |HE{B330) :
059797-005 [6536/1010-EB akanl L P 1 NaOH G EB |Total Cyaride{8010) :
059797-006 |6536/1010-E8 ol L | P | soomi 4c G EB_|Hex.Ctromium{7196)
056757-007 |6536/1010-EB ) o830 L | P i s00m | HNOS G EB _JRCRA metais{BO10,7470) ;
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Analytical Quality Associates, Inc.

616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: October 31, 2002
TO: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL

Site: DSS soil sampling

ARCOC 605669

GEL SDG # 66610 and 66613 Project/Task No. 7223.02.03.02
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.

Summary

All samples were prepared and analyzed with approved procedures using method EPA
800.0 (Gross Alpha/Beta). No problems were identified with the data package that
resulted in the qualification of data.

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

Holding Times/Preservation

All Analyses: All samples were analyzed within the prescribed holding times and
properly preserved.

Calibration
All Analyses: The case narrative stated the instruments used were properly calibrated.
Blanks

No target analytes were detected in the method blank at concentrations > the
associated MDAs.

Matrix Spike {MS) Analysis

The MS/MSD analyses met all QC acceptance criteria axcept as follows:




The MS/MSD was performed on a sample of similar matrix from another SNL
SDG. No data will be qualified as a result.

Laboratory Control Sample {LCS) Analysis
The LCS analyses met all QC acceptance criteria.

Replicates
The replicate analyses met all QC acceptance criteria except as follows:

The replicate analysis was performed on a sample of similar matrix from another
SNL SDG. No data will be qualified as a resuit.

TraceriCarrier Recoveries

No tracer/carrier required.

Negative Bias

All sample results met negative bias QC acceptance crﬁeﬁa.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted.

Other QC

No field duplicate, field blank or equipment blank was submitted 6n the ARCOC.
No raw data was submitted with the package.

No other specific issues were identified which affect data quality.




Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: 10/30/02
TO: File
FROM: Linda Thai

SUBJECT: Organic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605669 GEL SDG # 66610 and 66613
Project/Task No. 7223.02.03.02

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

Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the
data package that resulted in the qualification of data.

SVOC - Batch 199845 water

The MS/MSD was run on a sample from a different SNL SDG and failed %R for all acid
compounds including the acid surrogates. Sample 66613-004 passed all surrogate %R and
therefore, using professional judgment, the MS/MSD information will not be used to assess
the precision for the batch. As no replicate was run on sampie 66613-004 there is no means
to assess precision and ail compounds will be qualified "P2".

PCB

Sample 66610-015 had aroclor 1242 and 1254 values > DL but < RL. The RPDs (30/58%)
between the primary and confirmation column were > QC acceptance criteria (25%). Sample
66610-016 had an aroclor 1254 value > DL but < RL. The RPD (44%) between the primary
and confirmation column was > QC acceptance criteria (26%). The highest values are
reported and will be qualified “J".

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

Holding Times/Preservation

All Analysis: The samples were properly preserved and analyzed within the method prescribed
holding time.




Calibration
All Analysis: All initial and continuing calibration acceptance criteria were met except as follows:

SVOC

The CCV preceding the soil samples had a %D > 20% but < 40% with a negative bias for
2,4-dimethylphenot (20.5%) and bis(2-chloroethyl)ether (37%). The CCV preceding the water
sample had a %D > 20% but < 40% with a negative bias for hexachlorocyclopentadiene
(22%) and bis(2-chloroethyf)ether (37%) All associated sample results were non-detect and
no data will be qualified.

Blanks

All Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except
as follows:

HE — waters
Tetryl was observed in the MB associated with sample 66613-006 (equipment blank) at a
value > DL. The sample result was non-detect and no data will be qualified.

Su ates

All Analysis: All surrogate acceptance criteria were met.

Internal Standards (ISs)
All Analysis: All intemal standard acceptance criteria were met.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary
section and as follows:
n‘ e
The PS/PSD was run on a sample of similar matrix from another SNL. SDG. No data will be
qualified as a result.

SVOC - soils

Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 - 125%). 4-
Nitrophenol had an RPD (37%) slightly higher that QC acceptance criteria (35%).

Using professional judgment, no data will be qualified.

PCB - water
It should be noted that the sample used for the MS/MSD was of similar matrix from SNL SDG
66619. No data will be qualified as a result.

HE - water

No MS/MSD was extracted with this batch. A LCS/LCSD was extracted and passes all QC
acceptance criteria for accuracy and precision.

Laboratory Control Samples {LCS/LCSD) Analysis
All Analysis: The LCS/LCSD acceptance criteria were met except as follows:




VOC — Soils and Waters
it should be noted that no compound was associated with intermal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result.
svocC
It should be noted that no compound was associated with internal standard perylene-d12. No
data will be qualified as a result.

Detection Limits/Dilutions

All Analysis: All detection limits weré properly reported. Samples were not diluted.

Confirmation Analyses
YOC and SVOC: No confirmation analyses required.

PCB: All confirmation acceptance criteria were met except as mentioned above in the summary
section.

HE: The sample results were non-detect and therefore no confirmation analysis was required.

Other QC

VOC: Trip blanks and an equipment blank was submitted on the ARCOC. No field duplicate was
submitted on the ARCOC.

It should be noted that vinyl acetate is on the TAL for the soils batch, but not for the water batch.
SVOC, PCB and HE: An equipment blank was submitted on the ARCOC. No field blank or fiekd
duplicate was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.
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Analytical Quality Associates, Inc.
616 Maxine NE
Albuguerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

DATE:
TO:
FROM:

MEMORANDUM

10/31/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605669 GEL SDG # 66610 and 66613
Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the data

review

and validation. Data are evaluated using SNL/NM ER Project AOP 00-03.

Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-846 7471A (Hg), SW-846 S012A (total CN) and SW-846 7186A
(hexavalent chromium).

Problems were identified with the data package that resulted in the qualification of data.

ICP-AES — - $0il

Selenium was detected in the initial calibration blank (ICB) and the equipment biank
(EB) at a value > DL but < RL. Sample 66610-011, -012 and —014 had selenium
values > DL but < 5X the blank values and will be qualified *J, B2, B3".

Arsenic had a value > RL but < 5X the RL. The difference between the sample and its
duplicate was > RL. All associated sample results > DL will be qualified “J”.

ICP-AES — Metais — water
Barium was detected in the MB at a value > DL but < RL. Sample 66613-009 (EB)
had a barium value > DL but < 5X the MB value and will be qualified “J, B".

Chromium was detected in the MB and CCB at values > DL but < RL. Sample 66613-
009 (EB) had a chromium value > DL but < 5X the blank values and will be qualified
“J, B, B3".

Siiver was detected in the ICB at a negative value with an absolute value > DL but <
RL. Sample 66613-009 (EB) was non-detect for sitlver and will be qualified *UJ, B3".




Selenium was detected in the CCB at a value > DL but < RL. Sample 66613-009 (EB)
had a selenium value > DL but < 5X the CCB value and will be qualified *J, B3".

Hexavalent Chromium — water
Sample 66613-008 (EB) was received and analyzed after the method specified hold

time had elapsed. The sample result was non-detect and will be qualified “UJ, HT".

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

Holding Times/Preservation

All Analyses: The samples were analyzed within the prescribed holding time and properly
preserved except as mentioned above in the summary section.

Calibration
All Analyses: The initial and continuing calibration data met QC acceptance criteria.

Blanks

All Analyses: All blank criteria were met except as mentioned above in the summary section
and as follows:

P- - Metals - :
Selenium was detected in the initiat calibration blank (ICB) and the equipment blank
(EB) at a value > DL but < RL. Sample 66610-009, -010, -013, -015 and —-016 were
non-detect for selenium and will not be qualified.

Barium was detected in the EB, and chromium in the EB and CCB at values >DL but
<RL. All associated sample results were > 5X the blank values and will not be
qualified.

ICP-AES — Metals — water
Silver and lead were detected in the CCB and MB at a value > DL but < RL. Sample
66613-009 (EB) was non-detect and will not be qualified.

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses

All Analyses: The LCS met QC acceptance criteria. No LCSD was performed. No data will be
qualified as a result.

Matrix Sgikp (MS) Analysis
All Analyses: The MS met QC acceptancs criteria except as follows:
ICP- — water

The sample used for the MS was of similar matrix from SNL SDG 66618. No data will
be qualified as a result.




Hgq - water
The sample used for the MS was of similar matrix from SNL SDG 66457. No data will
be qualified as a result.

Total Cyanide — water
The sample used for the MS was of similar matrix from SNL SDG 66619. No data will
be qualified as a result.

Replicate Analysis

All Analyses: The replicate analysis met QC acceptance criteria except as mentioned above
in the summary section and as follows:

ICP-AES — water
The sampie used for the replicate was of similar matrix from SNL SDG 66619. No
data will be qualified as a resuit.

Hg - water
The sample used for the replicate was of similar matrix from SNL SDG 66457. No
data will be qualified as a result.

Total Cyanide — water
The sample used for the replicate was of similar matrix from SNL SDG 66619. No
data will be qualified as a result.

ICP Interference Check Sample {ICS)

ICP-AES: The ICS-AB met QC acceptancs criteria.

All Other Analyses: No ICS required.

ICP Serial Dilution

ICP-AES: The serial dilutions met QC acceptance criteria except as follows:
ICP-AES — water
The sample used for the serial dilution was of similar matrix from SNL SDG 66619. No
data will be qualified as a result.

All Other Analyses: No serial dilutions required.

Detection Limits/Dilutions

All Analyses: All detection limits were properly reported.

ICP-AES soils: All samples were diluted 2X.

All Other Analyses: No dilutions were performed.




Other QC

All Analyses: An eqdipment blank was submitted on the ARCOC.
No field duplicate or field blank was submitted on the ARCOC.

It should be noted that the ARCOC requests that the samples for metals be run by SW-846
6020 (ICP-MS).

No raw data was submitted with the package.

No other specific issues were identified which affect data quaiity.




Data Validation Summary
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Holding Time and Preservation
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Volatile Organics » Page2of2
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Semivolatile Organics (SW 846 Method 8270)

Page 1 of 3
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2 | A 105679 |2,4-Dimctirylphenod 020 s
3 | A [51:285 [24-dinitrophenot 001 / N VANVZ
3 | BN |121-14-2 }2,4-Dinitrotolucne 02l VI/ V v | v v | v |
3 | BN [606-202 |2,6Dinitrototuces 026 \
BN [91-387  [2-Chlorooagithalens Jo.20 Y
T | A& [55-573 [3-Ciorophenci o3 v v iy 3\
2 | BN 91576 |2-Mcthylaphtinleas 0.40 1
T | A [9548.7 |2-Metayiphenol (o-resol) 070 v LV Sulss|lyv AN
3 | BN [83-744 [2-Nitrosaltine 0.01 N \
G | A [85-755 [3-Nitrophenal O VAR VAR (- X \
s | BN [91-041 |[3,3'Dichlorobenzidioe 001 9
L | BN 199092 [3¥twounitioe loot i/
4 | A 534521 |4,5-Divitro2-meetinipenol | [ Joor|/ v 1/ o/ N
4 | BN [101-55.3 |4-Bromophenyl-plenyletier 0.10 1
3 | BN [7005-72-34-Chlorophenyl-phegylether | | [0.40 v
2 | A [59-507 [4-Chloro-3-methyiphenol lo20 v | v v 1V
BN 106473 [+-Chloroaaltios o1 \
1 | A {10644-5 j4-Methylphenol (p-creso) 060 \
e Comments: m, p- Crefel v ! | L 1 “ff"\/m“m""(‘“";?‘ vV \
Reviewed By: ALsd. _ Date_so.29.00
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Semivolatile Organics Page 2 of 3
Site/Project: AR/COC #: 608 69
Laboratory: Laboratory Report # Matrix:
T Callb.
leNa} cas# NAME 3""{;"rw RF %0 us | mso | M2 Eap. | reid
) >03 0%
3]BN 100016 [4-Nitroaniline oL L/ /] - N/ /Al Jo— AL, . R
Bla 1100027 J4-Nitrophoaol Jo.o1 W 7 i v
[BN 183329 |Acomaphtbene joso Vv | ’ Y
BN [208-968 |[Acenaphthylene oo Y
4] BN [120-12-7 Jaothrecene 0.0 \
5] BN [56-55-3  [Benzo(e)antwacene fo.20 t
BN (50328 [Beazo(a)pyrone 1070
fo] e 205992 [Bonmbituarasthons 0.70
fs] BN 191242 [Bemzotgnperyienc Joso
Is| BN [207083 !Bamn(k)fhornthens fo.10 \
2] BN J11191-1 [bis(2-Chiofoethoxyymethene § | [0.30 \
1] BN 111444 Ibis(2-Chioroethylether “lo.7o AN
1] BN 08601  [bis(Z-chioroisopropylether 1 | 10.01 I
s] BN [117917 Jis2Etrylexyiphitaine | | Jo.01 \
s| BN [8560-7  |Butylbenzyiphthalase Jo.01 , 1\
4] BN [36-143  [Carbeanle 0.01 Y
s} BN [21801-9 |Chrysens 00 1\
BN §3-70-3 _ |Dibenz{a hentinaceae | L/ sl 1\
3| BN [132-649 [Dibenzofuran lose . Y
3| BN [84-662  |Dicthylpbthalase 0.01 \
3] BN |131-113 | Dimethyiphitalate joot
4] BN [s4742  |Dindutytpathalate foos Y
BN }17-840  |Dia-octyiphthalate loot \
4| BN | 206440 [Fuorathene loso
3] BN [86-737  |Fieorene loso
] BN | 118741 [Hexachlorobenzens Jo.t0 v selsz | v
2| BN [s7683  |Boachlorobotadien [o.01 v s< | 4o | V7 v
BN [77474  |Bemschilorocyclopentadions | | J001 . 1\
BN |67-72-L |Hemachioroethamo Jo3o 29l £21 o A

Comments:




Semivolatile Organics

' Page 3 of 3
Site/Project: ARICOCH b5 b2 Batch #s:
Lab Y. Lab y Report #: # of Samp blateix:
o~ r
Min. ca. | s | SV Method|, . [LCs |Lcs ms | FloM ) eruin | Fiei
RF %D uip.
1S [BNA| CAS # HAME T or P R Blanks XC5} » {pep| M3 [Msplop :-PI%. Blanka | Blsnks
GO/
45 | “Jog [ 0% |, e
I BN 192355 [indenct 23 edipyre |~ [0.50 VN N Vv e e oa
BN [7859-1 {hopharooe 0.40 ] . 1 N\
b | BN [91-203 Naphthalene .o ! N il N
2 BN 98953 [Nitrobemoene oo N% %2 <) | sx ¥ )
4 [ BN 306 ’:']N"""*P""’""‘"‘ Iaol
1 | BN [62164-7 INNitrosodi-propylaine |, ~Jo.50 v VA RV RV N
4 | A [37-855 |Pestachlorophx Joos ’ v Wl L] W ~ \
4 [ BN lssolg [ph foto
1 | A |108952 |Phenot Joso v vl RV RV AN
[s [ BN 129000 |Pyrece 50 I8 N4divd (vl BV RV N
10 Aoasanaes i Yv
I 7 .
Recevery Outlier ;2’11 .
Sample |SMC1 sMc3[sucalsuctlsMcs|sucT|sucs)  Commemt: fyrvoine On QL dumrany N0t an THEL
. e + Risotaudd . i
i o et L] ne ! y
M p oL £ & W% ase & F jabes
— smis 4 i
AC§ ovlere. = O g
SMC 1: Nitroberzzne-ds (BN} SMC 2: 2-Fluctobipbesy! f1IN) SMC 3: pTarphany+214 (BN) “ao
SMC 4: Phenol-d6 (A) %::Z?MM) SMC 6; 2,4,6-Tribromegbeaol (4) N Wikophuat . £PD UF+Ps 4 9A.
SMC 7: 22-Chlcropbonob-4 (A) 1,2-Dichlarobastens-d4 ol
N v
Internal Standard Outllers G (et 7 4 )
Sample  |IS T-area 2-arsa) I8 2-RT |18 3-arsa} 1S 3RT 118 Aavew} 13 ART |18 S-aresy IS BRT |Is $-aren] IS &RT
Vi d P 2
]
oo ] Mro
IS 1: 14-Dichloroberenc-<dd (BN) 15 2: Naphtiaienc-d8 (BN) 1S 3 Accoaphtheno-d10 (BN) M8/MIO e bbbt§ YA 104 .
1S ¢: Phenathrene-d10 (BN) IS $: Chrynenc-d1 2 (BN) 15 6. Perylene-412 (BN} d

B.22

AT At omgoosd poslel  m

S o n Soaple

prapmonst
O deat | M‘wy

cf. vy,
ok.. i vued
eaant assi. AOF
pa”




o,

AR/COC#:

3

PCBs (SW 846.- Mcthod 8082)

O 669 .

Laborstory Saczple [D: & 737 _Q__Q:Ji_m_._._.{h_.___*

6661&‘ =

204

L8)

W_O_QD._Q.O_L__EQ.
CAA

Melods: SW - 846 8080

yRepest ¥ 666 /0

/992450 w(ow/j )

7 99&?.5:9/:,&@ ;

dofSemples __ &g [ Mumx___So/l g Wik Bosch

. — . — T , —Tm
CASH Namwe ﬂ:wmm %0 :: Lcs jroee] mPO | M8 mmm :::: —_—d
) / L% s ol 1o 1%y Y
12674-11-2 [Aroder-1016 | | A2 | v A L oad Pz daml v | 4w
11104-28-2 jAroclor-122 Vv’
11141-16:3 jAroclor1332 v v
53469219 -{242 v Vi VY
12672-25-6 }Arocior-1248 v v v
11097-69-1 |Avoclor-1254 Va4 V4 v v
11096-82-5_|Aroclor-1260 Y A4 AL AN A4 VG

Sempis 1 SMC AT Sampie sMC SMCRT [Commemtz 420 Ocen ¢ HIAIO
% REC % REC [ARAT Sva 304
R JE————
——
Confirmation
Sample CAR# RPD > 25% Sample CASY RPD > 26% Mo Low DATAR AVARAGAR
66 /0 - 070 72 & 2§ 4 O 7D emecr AoLoRT !
= %% o Q.
&_¢
£L§/0 = Oi3 T 7 _ot§. 5D A 7 oA Tr g
o o/ 7 - - camm 0
[ 2650 - O7% P! NI RN 22037 2, ) 721 F s

K Iad

Date O 5003




High Explosives (SW 846 Method 8330)

Site/Project:_ )5 Joui/ Jamp//7mcocm 605 669 Laboratory Sample IDs: __ Ll /) — 009 Hrv_ -0/
Laboratory:  CAA_ Laboratory Report #: 66 /0 6Ll = 004 ,/ £R)
Method St - 846 8330 - -
A %4 =)
# of Samples: & g ) Mamix_ S0/ g /720 Bach#s: /99535 /JOI/J/ 200387 ///zO/)
3 Curve | GOV | Wethod Ties M3 | Feid. | Cquip. | Fied
CAS® HAME s meorcopt | R* | %D | plenks | 1c8 {LCSD | RPD | M8 [ M3D | RPD | Dup. | Blenks | peenks
, t}, e,_wi,zom,‘u/i_ 20| s | ¢+ [pom ]| R U 3]
2691-41-0 | HMX s v vl 7 / v.Iv v |4 wa
121-824___| RDX
99-3549 1,3,5-Trinitrob
99-65-0 1,3-dinitrob
98-95-3 Nitrobenzene
479458 | Tetryl K% b,
118967 | 2.4 6-trinitrotoluene v
35572-78-2 | 2-amino-4,6-dinitrotolucne
19406-51-0_| 4-amino-2,6<initrototuenc
121-142___| 2,a-dinitrotoluene
606202 | 2 6-dinitrotol 8 ]
88-72-2 2-nitrotoluene T
99990 4-nitrotoluenc [ .1
99-08-1 3-nitrotol )
78-11.5 PETN !
. ) A vded
Sample | SMC %REC| SMCRT | Sampie |SMC%REC| SMCRT | Commemts: 40 Sarch msfaso  Acyjucso
Addgs  precdion /Ory/ obsucved,
v ledroes s — 7o . ~
—— on  premory ' ME  mer lOrgumad
ar Y40,
Confirmation
Sample CAS#® | RPD>28% | Sample CAS# | RPD>25%
W7 —
Solids-to-agweous conversion:
mg/kg=ug/g: [(1g/8) x (sample mass {g} / sample vol. {ml})x (1000 ml/ 1 liter)] / Dilution Factor =pg/! Reviewed By: WM Date: /0 Q) Ox

B-17




inorganic Metais

SitaProject: D39 Jos/ J'cifffpﬁymcoc#: H0S b6 & Laborstory Sample IDs: __666/0 - 009 _Hrs - o4
Laboratory: GAA Laboratory Report #: 66673 - 009 (€6)
Metbods: _ W~ 8X6 WA (Hg) 600 [ICP- AEI) 139950 (#9)D 90909 (AnP 40
T hats ples: & ¥ 7 Maix_Jo// g #2O Bach¥s: /9924 8 (/Lrg,j dOHse !M(ymu/) sosls
CAS W velt it QC Element ]S(;)b vate
d K Serfal | Fleld
Analyte | . | v | cov ] i | con | Methed | yog | icon [ LOD | g | man | MO | Rep [ ICS (a0 ] o 0 | Toup | Fild
'S
;4/;/_21/amjam/amzma“/amm"’"
7429505 Al WA WA VA L2
[ 74003938 | v i e b 235 ] Ve vl v v; V4 VAR 3o
7440-41-7 Bo oz L2
7440390k | v viz v v 1 v W v | Vv
7440-70-2 Ca
| 74084730y | v/ Y2 VARYA VAR VAt FTTCHRT L RV ¥ V4 V4 a4\ I
7440484 Co gy ey
7440-50-8 Cu o A
7439-89-6 Fo
7439954
7439963 Mn
7440020 Ni
T44008-1 K
440224 LNV VRAVL7 PN T v Vi ¥l v Z3 W Wt i V4
1440-23-5 Na e
7440622 V
7440-66-6 Z8
m]\-
705921 7% i v he J.:ﬁ 28 w7 | v [l IR v % IV
7782-45-2 Sa v ) VAR VR4 Y4 v 1z i A [ 4 S
7440382 As | v/ V% wis W V] v vl V4 L e Ly
7440-368 Sb
7440280 Ti
74399768y § 4 v v Lz vl v VA4 A
| Cyanide CN
Notes: Shaded rows are RCRA metals. Solids-to-aqueous conversiea: mg/kg=pg/g: Hug/g) x(semple mass {g} / ssmple vol. {mi}) x (1000 ml / ! 1ites)) / Dilution Factor =pg /1
Comments: ¢ ox
- fA  ® : ﬁ!(
Jork dup A T R4 No = U b= J. Reviewed By: W Du!e:‘/o'?/_'a°l

Hio basch Moy b9 dur ms 8D dwk Joy
B-14 Aq bensy u n P




General Chemistry

Site/Project: D J\) éoh’ Jarqp/mlq AR/ICOC#:.__ 605 ¢4 9 Laboratory Sample IDs: _ 64§, /O__~ 009 _"hry_- Os6
Laborstory: __{ KA Laboratory Report #:___ 666 /O £e/3  — 0p) (Toves) - oog (0-“6)
Methods: _ S0 -84 90/dA (7o) A [Cé) Loosey (7ev &) r9o22a (G-f &)
# of S g ¢ o Mmwix__ Jo/) & Mo, Batch #s: Zov gsoi) 200893 £r*¢ sut)
QC Element
CAS# Anslyte
o (H v | oo | e | con | et | ves | oo 152 | s | s | M e G| BT | e | R | B
gal vl v vl v vvDel {vDel |7 |ml A
Hey aaniend N \
tomn | | V[V Y \'W \ w N ™
R h
10
\‘
Joted vlvlvel o v v " Vv \ WA \
Gy ans e N
HeGaradenr ) 2
oty | V| V] | v Y v P
Comments: R 0 T e dup /My Gt 9 dWA LDg .
3oii, Cr6 KB recowed 00 oF HT o ‘
- dup § AMS L uSH Sva S04 -
Y ceblo- oy
Reviewed By: Aol Date: 203/ 0a

B-16




e,

' ] . ¢/ Radiochemistry
Site/Project: D93 S0/ éar-ao/»gg AR/COC #: 6056@749 Laboratory Sample Ds: __b& 6 (0 ~ <O 9 Yhrv —0Ore  Jori/
Laboratory: CRA Laboratory Report #: LhbrsO 66603 belat? — O/ (&)
Methods: APA___90n.0 -
# of Semp} & & 7 Mamixi_ o/ g o Bachds: _ odOo s (So¢l) oo /¥ /567}
QC Element
Anslyte Method Re Field
1cs | ms | oph | SR | D | gl ; Isotepe | IS/Trace Sample Isotope | IS/Trace
(Biamkg, |7 |)7) | RER [ Blaks | pob | Blasks 1) D
Criteria U 20% | 25% | <10 U <10 U e 50-108 50-105
13
U-238 d
U-234
U-235/-236
Th232
Th-228
Th-230
-239/-240 - e
Groas Alpha " [v viie wlt vl A A
onvolatile Bets o |/ v V. VYW wh/ ¥YI 2 v ey
226
28
63
[Gamma Spec. Am-241
|Gemoma Spec. Cs-137 pd
| Gamma Spec. Co-60 e
7
/
. 'y
Parpmeler Method Typical Tracer Typical Carrler Comments: 50// bup Mu‘//udo (obd%{ A $0¢ .
Iso-U Alpha spec. | U-232 NA -
Iso-Pu Alpha spec. Pu-242 NA 70 DUP M M 6 07? A 90¢
Iso-Th Alpha spec. Th-229 NA
Am-241 Alpha spec. | Am-242 NA
Sr-90 Beta Y ingrowth NA
Ni-63 Beta NA Ni by ICP
Ra-226 Deamination | NA NA
Ra-226 Alpha spec. Ba-133 or Ra-225 NA
Ra-228 Gamma spec. | Ba-133 NA

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60

Reviewed By:

At

Date: /0.37.0a

B-16




y/%f/ 3DB.i/8090902-.b/2810902.d Page 1

:-2002 14:39

/ % General Bngineering Laboratoriea, Inc.
60 CORTINUING CALIBRATION COMPOUNDS &
I § Injection Date: 09-SEP-2002 13:32 C /
BEp— £8310902.4d Init. Cal. Date(s): 06-SEP-2002 07-SEP-20
-analysis Type: Init. Cal. Times: 14:33 16:27
Lab Sample ID: UBN020619-01.8 ant Type: ISTD
Mathod: /chem/M8D8.i/s8090902.b/MSD8-8270-090702a.m
1 (. | | e | owmx) T [
| conpoumD |RRP / MOUNT|  RPAC | ERP4C | BB |¥D / SORIFT|AD / SIRCFT|CURVE TYPB|
i ' { | | | { { {
I$ 3 2-Fluaorophencl | 0.98182¢ 8 92377 0.92377]0.000] -3.91281{ 20.00000} Averaged)
|$ 5 Phencl-as | 1.37247| 1.36419 1.26419]0.000} -7.38943} 20.00000] Avexaged|
|$ 20 Nitrocbanzena-d5 1 0.34429] 0.30724 0.30734]0.000; -10.7302L]  20.00000) Avaranged)
{¢ 39 2-Pluorcbiphenyl } 31.18463) 1.07448] 1.07443]0.000)  -9.30038] 30.00000} Avermgea]
14 &0 2,4,6-Trikromophenol i 0.17098| 0.16018] 0.16018)0.000! -6.31326] 20.0C000] Averagea)
is &1 p-Texpbanyl-dle | 6.83021} 0.67988 0.67368{C.000] -17.13341]  20.00000] Averaged!
| 1 N-Mathyl-N-nitcosomethylomi | 0.46381| 0.42401] 0.43481(6.000] -9.315018) 20.00000f Awvexaged|
] 2 pyridine | c.e8592) 0.77141| 0.77241}0.000] -12.92493| 20.00000] Averaged|
! & Manol | 1.37401] 1.33a14] 1.33414{0.001] -2.30188] 20.00000] Averaged|cce
{ 7 bis(2-Chlorosthyl) sthar | 1.38827| 1.18374| 1.18274[0.000{ -36.8571S7]  20.00000| Averaged|
| # 2-Chlorophansl | 1.23083 1.16762| 1.16762|0.000] -5.36818] 20.00000] Aversged|
| 203 n-Decana ] e | 1.04602) 1,04602)|0.000] +++¢|  20.00000] Averaged|not used
| s 1,3-pichlorchensene | 1.39656] 1.38388| 1.35368]0.00C| -3.07082]  20.00000] Averaged|
| 11 1,4-Dichlorchenzens | 1.42086| 1.34627| 1.34627§0.001] -5.24967| 20.00000 Averagedi-ce
} 12 Benzyl ®lcobhol } 0.7089%] 0.76160] 0.76160)0.000} 7.88185]  20.00000{ Averaged|
| 13 1,2-Dichloxcdenzens { 1.30909] 1.3033%| 1.30385{0.000] -0.40066{ 2C.00000| Averuged|
! i¢ bis(z-Chloroisopropyl)ether | 1.33136) 1.308s6] 1.30856}0.000] -1.71235{ 20.00000| Averaged|
i 15 o-Crasol | 0.98641| 0.95048) D.95043}0.000] -3.64216] 20.00000] Aversged|
| 16 Acetophencns | 1.70848] 1.69807] 1.69807]0.000] -0.60944| 32C.00000] Averaged|
| 17 ¥-witrosodipropylamine | 0.91569] 0.87021] 0.87011]0.050] -4.97796|  20.00000] Averaged|cce
| 14 wm,p-Cresocls | 1.33398) 2.41312} 2.41312)|0.000} $0.89977] 20.00000] Averaged|ses below
| 1% Hexachloroethane | 0.58183] 0-37499} D.57493]0.000] -3.174%59]  20.00000| Averaged}
| 23 Nitrobenxzene { 0.29050| 0.20281| g.202¢1{0.000] +3.236834] 20.00000] Avaraged)
| 22 rsophorone | 0.58713) 0.53756| 0.53756]0.000] -8.44236] 30.00000] Aversged|
| 23 2-Witrophanol I 43.70047| 40.00000} 0.19607|0.001] 9.35119]  34.00000) Lineaz)coc
|  2é 2,4-Dimethylphenol i a.34534| 8.27459) 0.27483{0.000] -20.48602} 20.00000] Averaged!
| 28 dis{2-Chloromthcxy)msthana ] 0.32420] 0.29834} ©.29894/0,000f -T.88558] 20.00000] Averaged|
| 26 2,4-pichlorophanol } 0.20817 0.206731 0.20673[0.00%] -0.68975]  20.09000| Avuragedjccc
| 27 Bensoic acid | 37.76081} 40.00000} 0,11056]0.000f -5.5%871]  20.00000] Licear]
1 28 1,2,¢-Trichlozobensene I 0.37500| 0.26m18] 0.26818[0.000]  -2.83534| 20.00000| Averagea}
{ 30 xephthalene | 0.51082] 0.81828) 0.81036]0.000] -10.16228%] 20.00000] Avermged]
{ 204 alpha-Tarpinesl { 0.20009] 0.22204} 0.22304]0.000] €.2971€]  30.00000] Aversged)
| 183 Caprolactam ] 0.09386) 0.08637| 0.08637{0.000| -7.37863] 20.00C00| Aversgud|
| 32 Bexachlorvburadiens | 0.16381} 0.16220] 0.14220i0.001] -2.10082] 20.00000] Aversged|ccc
| 33 4-Chloro-2-methylphenoi ] 0.23305) 0.24291] 0.24291|0.001] -¢.7623B}  20.00000] Aversged,ccc
| 34 2-Methylnaphthalens I 0.62375{ 0.58660| 0.50660{0.000] -3.95714] 20.00C00| Averaged|
I 1

I | H | | t |
- (23t fe) - Ls3das

oo the -9 549, Vende added  Lxnopnun

1.3334%
g

Cisy - 5?']‘\?') ,Hiv) L)y = ‘3373

—:t'/

dtut 3

yendor addeg N- nobosoler DPA




st

Data File: /chem/MSD8.1i/8051002.b/88i1003.4
Report Date: 04-Nov-2002 13:41

General Engineering

Laboratories, Inc.

General Engineering Laboratories, Inc. k/‘.%

Data file : /chem/MSD8.1/8091002.b/8811003.d
Lab Smp Id: UBN020826-02.1

Inj Date
Operator
Smp Info
Misc Info
Comment

YRR YR

ar st

10-SEP-2002 11:32

ehl

UBN020B26-02.1}/40ng
MSD8270 | WBN020821-0
Column: J & W DB-5MS:25m x ¢.20mm - 0.33um Film m

Client Smp ID: ANBZ CVS
Inst ID: MSD38.i

11|SVMF]1|AnBz CCAL

Method : /chem/MSD8.1/8091002.b/MSD8-8270-091002.m
Meth Date : 04-Nov-2002 13:41 jcb

Cal Date : 07-SEBP-2002 15:47

Alsg bottle: 3

Dil Factor: 1.00000
Integrator: HP RTE
Target Version: 3.50

Processing Host: kilroy

Compounds

10 1,4-Dichiorobsnzens-M
29 Mapnthalene-dé
46 Acenapthene-did
67 Phenanthrons-410
91 Chrysene-d12
9§ rerylene-412
4 Aniline
205 Banzaldshyde
31 4-Chlcxoaniline
205 2,3-Dicnloxoaniline
42 o-Nitroaniline
41 m-Ritrocaniline
56 p-Ritrosniline
207 Arrayine
77 Jennidine
90 3,3'-Dichlorobenzidine
173 Cardaxole

® » x % %N

QUANT BIG

—
152
136
164
188
240
264
93
77
127
181
(1]
138
138
173
184
a52
167

RT

-

- 740
.598
<044
-842
-452
.803
.517
454
.6313
5.292
$.503
5.791
6.2a0
§.613
7.618
8.387
§.971

W W g @ ans W

Quant Type: IBTD
Cal File:; s8if712.d4
Continuing Calibration Sample

Compound Sublist: ANIL+BNZ+AT.sub

AMOUI(TS
CAL~ANT Ow-COoL

EXP RT RRL RT RESPOMNSE {ng/ul) ng/ul)

eI RN R W W e P AR e W

-740
-598
B4
- 862

452

.03
<517
454
-633
.291
-503
-7
.220
<613
.614
.387
971

(1.000) 297298 40.0000
{1.0003 1314085 40.0000
11.000} 769330 40. 0000
{1.900) 3485264 40.0000
(1.000) 1361275 40.0000
(1.000) 922585 40.0000
(6.940} 45764€ 40.0000 34.9
(0.935) 301356 40.0000 37.5
{1.008) 395767 40.0000 3.7
{0.906) 392929 40Q.0000 19.0
{0.942) 192627 40.0000 35.1
(0.991) 182393 40.0000 35.7
{1.084} 187938 40.0000 41.2
(0.966;} 69781 40.0000 41.0
{0.901) 1952433 100.000 118
{0.993} 770718 100.000 105
(1,019} 1131645 40.0000 46.9




Data File: /chem/MSD8.i/e091002.b/88i1003.d
Report Date: 04-Nov-2002 13:41

General Engineering Laboratories,

INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

Instrument ID: MSDS8.1

Lab File ID: s8i1003.d

Lab Smp Id: UBN020826-02.1

Analysis Type: SV
Quant Type: ISTD
Operator: ehl

Client
Level:
Sample
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DSS SITE 1108: RISK ASSESSMENT REPORT

IR Site Description and History

Drain and Septic Systems (DSS) Site 1108, the Building 6531 Seepage Pits, at Sandia National
Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-lll on federally owned
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of
Energy (DOE). The drain system consisted of two approximately 2,000-gallon seepage pits.
Avaitable information indicates that Building 6531 was constructed in 1960 (SNL/NM March
2003), and it is assumed that the drain system was also constructed at that time. By the early
1990s, drain system discharges in this area of TA-lll were routed to the City of Albuquerque
sanitary sewer system (Jones June 1991). The old drain system lines would have been
disconnected and capped, and systems abandoned in place concurrent with this change
(Romero September 2003).

Envircnmental concern about DSS Site 1108 is based upon the potential for the release of
constituents of concern (COCs}) in effluent discharged to the environment via the seepage pits
at this site. Because operational records were not available, the investigation of the site was
planned to be consistent with other DSS site investigations and to sample for the COCs most
commaonly found at similar facilities.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
major drainage is the Arroyo del Coyote, located approximately 1.1 miles northeast of the site.
No springs or perennial surface-water bodies are located within 2 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat or slopes slightly 1o the west. Infiltration of precipitation is
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration.
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the
annual rainfall (SNL/NM March 1996). Most of the area immediately surrounding DSS Site
1108 is unpaved with some native vegetation, and no storm sewers are used to direct surface
water away from the site.

DSS Site 1108 lies at an average elevation of approximately 5,405 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 483 feet below ground
surface (bgs). Groundwater flow is generally to the west in this area (SNL/NM March 2002).
The nearest groundwater monitoring wells are approximately 1,200 feet northeast of the site in
the northeast part of TA-V. The nearest production wells are north of the site and inciude
KAFB-4 and KAFB-11, which are approximately 2.9 and 3.5 miles to the northwest,
respectively.

. Data Quality Objectives
The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for

Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October
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1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The baseline sampling conducted at this site was designed to:

¢ Determine whether hazardous waste or hazardous constituents were released at
the site.

e Characterize the nature and extent of any releases.

+ Provide analytical data of sufficient quality to support risk assessments.

Table 1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS Site 1108 was effluent discharged to the environment from
the seepage pits at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
DSS Site 1108 ; Number of Sample
Sampling Potential COC Sampling Density Sampling Location
Areas Source Locations | (samples/acre) Rationale

Soil beneath the | Effluent 2 NA Evaluate potential COC

seepage pits discharged to the releases to the environment
environment from from effluent discharged
the seepage pits from the seepage pits

COC = Constituent of concern.
DQO = Data Quality Objective.
PSS = Drain and Septic Systems.
NA = Not Applicable.

The baseline soil samples were collected in two locations at DSS Site 1108. The samples were
collected with a Geoprobe™ from two 3- or 4-foot-long sampling intervals at each boring
location. Seepage pit sampling intervals started at 10 and 15 feet bgs in each seepage pit
boring. The soil samples were collected in accordance with the procedures described in the
SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2 summarizes the
types of confirmatory and QA/QC samples collected at the site and the laboratories that
performed the analyses.

The DSS Site 1108 baseline soil samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds,
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site
SNL/NM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes

AL/3-04/WP/SNLO4:155483 840858.01 03/12/04 3:08 PM
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1108, Building 6531 Seepage Pits
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVQOCs PCBs HE Metals Chromium | Cyanide | Radionuclides Alpha/Beta

Confirmatory 4 4 4 4 4 4 4 4 4
Duplicates 0 0 0 0 0 0 0 0 0
EBs and TBs (VOCs only) 1 0 0 0 0 0 0 0 0
Total Samples 5 4 4 4 4 4 4 4 4
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL

DSS = Drain and Septic Systems.

EB = Equipment blank.

GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychiorinated biphenyl.

QA = Quality assurance.

QC = Quality control.

RCRA = Resource Conservation and Recovery Act,

RPSD = Radiation Protection Sample Diagnostics Laboratory.

SVOC = Semivolatile organic compound.

B = Trip blank.

vOC = Volatile organic compound.
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Table 3
Summary of Data Quality Requirements for DSS Site 1108
Analytical Data Quality

Method® Level GEL RPSD
VOCs Defensible 4 None
EPA Method 8260
SVOCs Defensible 4 None
EPA Method 8270
PCBs Defensible 4 None
EPA Method 8082
HE Compounds Defensible 4 None
EPA Method 8330
RCRA metals Defensible 4 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 4 None
EPA Method 7196A
Totat Cyanide Defensible 4 None
EPA Method 8012A
Gamma Spectroscopy Defensible None 4
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 4 None
EPA Method 900.0

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks.
3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

Qc = Quality control.

RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

the analytical methods and the data quality requirements from the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001).

The QA/QC samples were collected during the baseline sampling effort according to the
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples
consisted of one trip blank (for VOCs only) and one set of equipment blanks. No significant
QA/QC problems were identified in the QA/QC samples.

All of the baseline soil sample results were verified/validated by SNL/NM according to
“Verification and Validation of Chemical and Radiochemical Data,” Technical Operating
Procedure (TOP) 94-03, Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
(AOP) 00-03 (SNL/NM December 1999). The data validation reports are presented in the
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associated DSS Site 1108 proposal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilied.

i Determination of Nature, Rate, and Extent of Contamination

i1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1108
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, and soil
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001) identified the sample locations, sample density, sample depth, and analytical
requirements. The sample data were subsequently used to develop the final conceptual model
for DSS Site 1108, which is presented in Section 4.0 of the associated NFA proposal. The
quality of the data specifically used to determine the nature, migration rate, and extent of
contamination is described in the following sections.

.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at DSS

Site 1108 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1108.

.3 Rate of Contaminant Migration

The drain system at DSS Site 1108 was abandoned in the early 1990s when Building 6531 was
connected to an extension of the City of Albuquergue sanitary sewer system. The migration
rate of COCs that may have been introduced into the subsurface via the seepage pits at this
site was therefore dependent upon the volume of aqueous effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the seepage pits was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1108.
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1.4 Extent of Contamination

Subsurface baseline soil samples were collected from boreholes drilled at two locations
beneath the effluent release points (seepage pits) at the site to assess whether releases of
effluent from the drain system caused any environmental contamination.

The baseline soil samples were collected at sampling depths starting at 10 and 15 feet beneath
the seepage pits. Sampling intervals started at the depths at which effluent discharged from
the seepage pits would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous DSS-type sites at SNL/NM. The baseline soil samples are considered
to be representative of the soil potentially contaminated with the COCs at this site and are
sufficient to determine the vertical extent, if any, of COCs.

V. Comparison of COCs to Background Levels

Site history and characterization activities are used to identify potential COCs. The DSS

Site 1108 NFA proposal 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 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 vailue 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 Tables 4 and 5.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in
this risk assessment consist of both inorganic and organic compounds.

Table 4 lists the nonradiological COCs and Table 5 lists the radiclogical COCs for the human
health risk assessment at DSS Site 1108. All samples were collected from depths greater than
5 feet bgs; therefore, evaluation of ecclogical risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values {Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1108 were to the subsurface soil resuiting from the
discharge of effluents from the Building 6531 Seepage Pits. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the °
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Because the seepage pits are no longer
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Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1108 with

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

-0
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Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the b
Concentration Background Applicable SNL/NM BCF Bioaccumuiator?
(All Samples) Concentration Background {maximum Log K, (BCF>40,
cocC (mg/kg) (myg/kg)? Screening Value? aquatic) (for organic COCs) Log K,,>4)

inorganic

Arsenic 5.56 J 4.4 No 44¢ - Yes
Barium 88.9 214 Yes 1704 - Yes
Cadmium 0.24J 0.9 Yes 64° - Yes
Chromium, total 10.8 15.9 Yes 16¢ - No
Chromium VI 0.0704 J 1 Yes 16¢ - No
Cyanide 0.0233¢ NC Unknown NC - Unknown
Lead 5.72 11.8 Yes 49¢ - Yes
Mercury 0.0041J <0.1 Unknown 5,5600¢ - Yes
Selenium 0.343 J <1 Unknown 800" - Yes
Silver 0.0442¢ <1 Unknown 0.5¢ - No

| Organic
2-Butanoneg 0.0192 NA NA 19 0.299 No
PCBs, Total" 0.0056 NA NA 31,200° 6.72¢ Yes

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators.

aDinwiddie September 1997, Southwest Area Supergroup.

bNMED March 1998,

®Yanicak March 1997.

9Neumann 1976.

eParameter was not detected. Concentration listed is one-half the maximum detection limit,

fCallahan et al. 1979.

9Howard 1990.

"Sum of Aroclor-1242, Araclor-1254, and one-haif the detection limit for Aroclor-1260 in the sample with the highest PCB concentrations.

BCF = Bioconcentration factor. : NA = Not applicable.

COC = Constituent of concern. NC = Not calculated.

DSS = Drain and Septic Systems. NMED = New Mexico Environment Department.

J = Estimated concentration. PCB = Polychlorinated biphenyl.

Kow = Octanol-water partition coefficient. SNUNM = Sandia National Laboratories/New Mexico.

Log = Logarithm (base 10). - = Information not available.

mg/kg = Milligram(s) per kilogram.
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Table 5
Radiological COCs for Human Health Risk Assessment at DSS Site 1108 with
Comparison to the Associated SNL/NM Background Screening Value and BCF
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Ils Maximum COC
Activity Less Than or
Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM IsCOCa
(All Samples) Activity Background BCF Bioaccumulator?®

cocC (pCi/g) (pCi/g)? Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND (0.0373) 0.079 Yes 900¢ Yes
Th-232 0.642 1.01 Yes 900¢° Yes
U-235 ND (0.194) 0.16 No 3,000¢ Yes
U-238 ND (0.519) 1.4 Yes 3,000¢ Yes

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators.
aDinwiddie September 1997, Southwest Area Supergroup.
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bNMED March 1998,
¢Baker and Soldat 1992.

8-0
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BCF = Bioconcentration factor.

COoC = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND () = Notdetected above the MDA, shown in parentheses.
NMED = New Mexico Environment Department.

pCilg = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico.
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active, additional infiltration of water is not expected. Infiltration of precipitation is essentially
nonexistent at DSS Site 1108, as virtually all of the moisture either drains away from the site, or
evaporates. Because groundwater at this site is approximately 483 feet bgs, the potential

for COCs to reach groundwater through the unsaturated zone above the water table is
extremnely low.

The COCs at DSS Site 1108 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide,
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 selenc-amino acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long half-life of the radiclogical COC (U-235}), the aridity of
the environment at this site, and the lack of potential contact with biota, none of these
mechanisms is expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1108 are limited to 2-butanone, and PCBs. 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. Because
of the depth of the COCs in the soil, the loss of 2-butanone through volatilization is expected to
be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1108. The
COCs at this site include both radiological and nonradiological inorganic analytes as well as
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 subsurtace soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1108
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoft Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate

DSS = Drain and Septic Systems.
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Vi. Human Health Risk Assessment

Vi1 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 potentiat COCs, as well as the
relevant physical characteristics and properties of the site.

Step2. 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. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation
and potential site cleanup are reguired. 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.

Vi.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1108.
Section Il presents a comparison of results to DQOs. Section Ill discusses the nature, rate,
and extent of contamination.

VL3 Step 2. Pathway |dentification

DSS Site 1108 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for defauit exposure pathways and parameters). However,
the residential land-use scenario is also 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 and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. 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 DSS
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Site 1108 is approximately 483 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 medel flow diagram for DSS Site 1108.

Pathway ldentification

Neonradiological Constituents Radiological Conslituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
Vi4 Step 3. Background Screening Procedure

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

Vi4.a Methodology

Maximum concentrations of nonradiological COCs are 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 4 and used to calculate risk attributable
to background in Section VI.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening tevels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are not carried any further in the risk assessment. This
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that do not have a background value and are
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

V4.2 Results

Tables 4 and 5 show the DSS Site 1108 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, one constituent was measured at a
concentration greater than the background screening value. Four constituents do not have
quantified background screening concentrations; therefore it is unknown whether these COCs
exceed background. Two constituents are organic compounds that do not have corresponding
background screening values.
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The maximum concentration value for total PCBs (the sum of Aroclor-1242, Aroclor-1254, and
one-half the detection limit for Aroclor-1260 in the sample with the highest PCB concentrations)
is 0.0056 milligrams {mg)/kilogram (kg). This concentration is less than the EPA screening
level of 1 mg/kg (Title 40, Code of Federal Regulations, Part 761). Because the maximum
concentration for PCBs at this site is less than the screening value, PCBs are eliminated from
further consideration in the human health risk assessment.

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its
background screening level.

VL5 Step 4. ldentification of Toxicological Parameters

Tables 7 {nonradiological) and 8 (radiological) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values for the
nonradiclogical COCs presented in Table 7 were obtained from the Integrated Risk Information
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA
1997a}, and the Technical Background Document for Development of Soil Screening Levels
(NMED December 2000). Dose conversion factors (DCFs) used in determining the excess
TEDE values for radiological COCs for the individual pathways were the default values provided
in the RESRAD computer code (Yu et al. 1993a) as developed in the following documents:

s DCFs for ingestion and inhalation were taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” (EPA 1988).

e DCFs for surface contamination (contamination on the surface of the site} were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for
Calculation of Dose to the Public” (DOE 1938).

e DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993b).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the Hl and excess cancer risk for both the potential
nonradiological COCs and associated background for the industrial and residential land-use
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COC for both the industrial and residential land-use
scenarios.

VI[.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent Hl and excess cancer risk values for the individual exposure pathways. The
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Table 7
Toxicological Parameter Values for DSS Site 1108 Nonradiological COCs
RfD, RfDjpn SF, SFinn

cocC (mg/kg-d) Confidence? (mg/kg-d) Confidence® mg/kg-d) ! (mg/kg-d)~! Cancer Class® ABS
Inorganic
Arsenic 3E-4¢ M - - 1.5E+0°¢ 1.5E+1°¢ A 0.03¢
Cyanide o2F.2C M - - - - D 0.19
Mercury 3E-4° - 8.6E-5¢ M - - D 0.014
Selenium 5E-36 H - - - - D 0.019
Silver 5E.3¢ L - - _ - D 0.019
Organic
2-Butanone | GE-1° ] L [ 29E1° | L i - [ - D 0.19

8Confidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003):

A = Human carcinogen.

D = Not classifiable as to human carcinogenicity.

‘Toxicological parameter values from IRIS electronic database (EPA 2003).
¢Toxicological parameter values from NMED December 2000.
®Toxicological parameter values from HEAST (EPA 1997a).

ABS
coC
DSS
EPA
HEAST
IRIS
mg/kg-d
(mg/kg-d)™!
NMED
Rfl:)inh
RiD,
SFinh
SF,

= Gastrointestinal absorption coefficient.

= Constituent of concern.

= Drain and Septic Systems.
= U.S. Environmental Protection Agency.

= Health Effects Assessment Summary Tables.
= Integrated Risk Information System.
= Milligram(s) per kilogram day.

= Per milligram per kilogram day.
= New Mexico Environment Department.
= Inhalation chronic reference dose.

= Qral chronic reference dose.
= Inhalation slope factor.

= Oral slope factor.
= Information not available.
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1108 COCs
Obtained from RESRAD Risk Coefficients?

cocC {(1/pCi) (1/pCi) (g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2.70E-07 A

aYuy et al. 1993a.

BEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures,
the carcinogenic effect has not been observed and documented.

1/pCi = One per picocurie.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
a/pCi-yr = Gram(s) per picocurie year.

SF,, = External volume exposure slope factor.
SFim = Inhalation slope factor.

SF, = Oral (ingestion) slope factor.

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, and reflect the
reasonable maximumn exposure (RME) approach advocated by the RAGS (EPA 1989). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the “Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD” (Yu et al. 1993a).

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a
residential land-use scenario are also presented.

VIi.6.2 Risk Characterization

Table 9 shows an HI of 0.02 for the DSS Site 1108 nonradiological COCs and an estimated
excess cancer risk of 4E-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. Table 10 shows an HI of 0.02 and an estimated excess cancer risk
of 3E-6 for the DSS Site 1108 associated background constituents under the designated
industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental
TEDE of 4.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
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Table 9

3/12/2004

Risk Assessment Values for DSS Site 1108 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
CcOoC (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 5.56 J 0.02 4E-6 0.26 1E-5
Cyanide 0.0233p 0.00 - 0.00 -
Mercury 0.0041 J 0.00 - 0.00 -
Selenium 0.343 J 0.00 — 0.00 —
Silver 0.0442° 0.00 - 0.00 —
Organic
2-Butanone [ 0.0192 | 0.00 — | 0.00 | -
Total [ 0.02 4E-6 | 0.26 | 1E-5
aEPA 1989.

bConcentration is one-half the maximum detection limit.

COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
- = Information not available.

Table 10

Risk Assessment Values for DSS Site 1108 Nonradiological Background Constituents

Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
CcoC (mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Cyanide NC - - - -
Mercury <0.1 — — — -
Selenium <1 — — — -
Silver <1 — — - -
Total | 0.02 3E-6 | 020 | 1E-5

aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.

COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.
NC = Not calculated.
- = Information not available.
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case); the calculated dose value for DSS Site 1108 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 2.5E-9.

For nonradiological COCs under the residential land-use scenario, the Hi is 0.26 with an
estimated excess cancer risk of 1E-5 (Table 9). The numbers in the table inciude exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
generally recommends that inhalation not be included in a residential land-use scenario, this
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the
local soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an
Hi of 0.20 and an estimated excess cancer risk of 1E-5 for the DSS Site 1108 associated
background constituents under the residential land-use scenario.

For the radiological COCs, the incremental TEDE for the residential land-use scenario is
1.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1108 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1108 is eligible for unrestricted radiological release as
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to
the on-site receptor. The estimated excess cancer risk is 1.2E-7. The excess cancer risk from
the nonradiological and radiological COCs should be summed to provide risk estimates for
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive
No. 9200.4-18 “Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination,” {EPA 1997b). This summation is tabulated in Section V1.9, Summary.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluates 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 H! is 0.02 (less than
the numericatl guideline of 1 suggested in the RAGS [EPA 1988]). The estimated excess
cancer risk is 4E-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 determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. 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 screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental Hl is 0.00 and the incremental
estimated excess cancer risk is 7.29E-7 for the industrial land-use scenario. These incremental
risk calculations indicate insignificant risk to human health from nonradiological COCs under an
industrial land-use scenario.
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For radiological COCs of the industrial land-use scenario, the incremental TEDE is
4.9E-3 mrem/yr, which is significantly less than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 2.5E-9.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.26,
which is below numerical guidance. The estimated excess cancer risk is 1E-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 slightly above the suggested
acceptable risk value. The incremental HI is 0.06 and the estimated incremental cancer risk is
2.98E-6 for the residential land-use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs under the residential land-use
scenario.

The incremental TEDE for a residential land-use scenario from the radiological components is
1.3E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 1.2E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1108 is based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was implemented in accordance with the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001). The DQOs contained in these two documents are
appropriate for use in risk assessments. The data from soil samples collected at effluent
release points are representative of potential COC releases to the site. The analytical
requirements and results satisfy the DQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the
data quality for the risk assessment at DSS Site 1108.

Because of the location, history of the site, 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 the near-surface soil and the
location and physical characteristics of the site, there is little 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 are probably overestimated.
Maximum measured values of COC concentrations are used to provide conservative results.

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and
Technical Background Document for Development of Soil Screening Levels (NMED December
2000). Where values are not provided, information is not available from the HEAST (EPA
1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA
regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME
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approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.

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

For the radiological COC, the conclusion of the risk assessment is that potential effects on
human health for both the industrial land-use scenario are below background and represent
only a small fraction of the estimated 360 mrem/yr received by the average U.S. population
(NCRP 1987).

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.

VIL9 Summary

DSS Site 1108 contains identified COCs consisting of some inorganic, organic, and radiological
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 and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuctides. The same exposure
pathways are applied to the residential iand-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 4E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED
for an industrial land-use scenario (Bearzi January 2001). The incremental Hi is 0.00, and the
incremental estimated excess cancer risk is 7.29€-7 for the industrial land-use scenario.
Incremental risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI (0.26) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-5.
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hi is 0.06 and the
incremental estimated excess cancer risk is 2.98E-6 for the residential land-use scenario. The
incremental risk cafculations indicate insignificant risk to human health for the residential land-
use scenario.

The Incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much less than EPA guidance values; the estimated TEDE is 4.9E-3 mrem/yr for the industrial
land-use scenario, which is much less than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997b). The corresponding incremental estimated cancer risk value is 2.5E-9 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control is 1.3E-2 mrem/yr with an
associated risk of 1.2E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1108 is eligible for unrestricted radiological release.
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The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 11.

Table 11
Summation of Radiological and Nonradiological Risks from
DSS Site 1108, Building 6531 Seepage Pits Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 7.29E-7 2.5E-9 7.32E-7
Residential 2.98E-6 1.2E-7 3.10E-6

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative to the conservatism
of the 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.

VIl Ecological Risk Assessment

VIi.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECSs) in the soil at DSS Site 1108. A component of the NMED Risk-
Based Decision Tree (NMED March 1998} is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c). The current
methodology is tiered and contains an initial scoping assessment which is followed by a more
detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of NMED’s decision tree (a discussion of DQOs, data assessment, and
evaluations of bioaccumulation as well as fate and transport potential) are addressed in
previous secticns of this report. At the end of the scoping assessment, a determination is made
as to whether a more detailed examination of potentiai ecological risk is necessary.

VIl.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 with respect to the existence of complete ecological exposure
pathways, an evaluation of bioaccumulation potentiai, and a summary of fate and transport
potential. A scoping risk management decision {Section VII.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary.

AL/3-04/WP/SNLO4:rs5483 C-22 840858.01 03/12/04 3:08 PM



RISK ASSESSMENT FOR DSS SITE 1108 3/1212004

Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1108 are at depths greater than 5 feet bgs.
Therefore, no complete ecological exposure pathways exist at this site and no COCs are
considered to be COPECs.

Vil.2.2 Bioaccumulation

Because no COPECs are associated with this site, bioaccumulation potential was not
evaluated.

Vil.2.3 Fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this
site. Degradation, transformation, and radiological decay of the COC also are expected to be
of low significance.

Vil.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at this site. Therefore, no
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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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 (SWMUs) 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 SWMUs 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 generaily 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 19396). At this
time, all SNL/NM SWMUs 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 l[and-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 (H1),
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:

¢ Ingestion of contaminated drinking water

* Ingestion of contaminated soil
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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

s Dermal contact with chemicals in water

* Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or patrticulate)

e 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 SWMUSs, 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.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial | Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or {(vapor phase or particulate)
particulate)
Dermal contact (nonradiological Dermal contact (nonradiological | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents oniy) soil only
External exposure to penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

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 radioclogical 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/.
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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 &)
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 Hl)
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 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*EF *ED
: BW * AT

1
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where:

I, = intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kg]-day)
G, = Chemical concentration in soil (mg/kg)

IR =Ingestion rate (mg scil/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 recepior 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):

where:

| Gt ReEF D+ (Y or V)
BW * AT

I, = Intake of contaminant from soil inhalation (mg/kg-day)

C, = Chemical concentration in soil (mg/kg)

IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

VF = soil-to-air volatilization factor (m3/kg)

PEF = particulate emission factor (m3kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

_C *CF*SAx AF* ABS * EF * ED

D(l
BW = AT
D, = Absorbed dose (mg/kg-day)
C, =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/cm2)

ABS= Absorption factor (unitiess)

EF = Exposure frequency {events/year)
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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

e BW = AT
where:

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

C, = 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 (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

IW
BW * AT

where:

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

H

C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m3)

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,
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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 a residential 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

3/12/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter l Industrial Recreational | Residential
General Exposure Parameters
8.7 (4 hr/wk for
Exposure Frequency (day/yr) 25040 52 wk/yr)ab 35020
Exposure Duration (yr) 252bc 30ab.c 30abc
702b.c 70 Adultabe 70 Adultab.c
Body Weight (kg) 15 Childab.c 15 Childab.c
Averaging Time (days)
for Carcinogenic Compounds 25,5502, 25,5502 25,550 ab
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,950ap 10,9502b
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 1002b 200 Childab 200 Child ab
100 Adultab 100 Adultab
Inhalation Pathway
15 Childa 10 Child2
Inhalation Rate (m3/day) 20ap 30 Adult? 20 Aduita
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m%kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
2.42 2.42 2.42
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Child2
Skin Adherence Factor (mg/cm?) Q.22 0.07 Aduli2 0.07 Adulit2
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa
{cm?/day) 3,3002 5,700 Adulta 5,700 Adult2
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk 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

3/12/2004

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter l industrial ] Recreational J Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hrjwk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 2538 302k 3030
Body Weight (kg) 70 Aduliab 70 Adultap 70 Adultap
Soil Ingestion Pathway
| Ingestion Rate 100 mg/day® 100 mg/day° 100 mg/day*®
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,9509 10,950¢ 10,950¢
Inhalation Pathway
Inhalation Rate {m%/yr) 7,300¢. 10,950 7,30092
Mass Loading for Inhalation g/m3 1.36 E-59 1.36 E-59 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kg/yn NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kgfyr) NA NA 101.8P
Fraction Ingested NA NA 0.25b04

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

bExposure Factors Handbook (EPA August 1997).
“EPA Region VI guidance (EPA 1996).

%For radionuclides, RESRAD (ANL 1993).
eSNL/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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