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New Mexico Environment Depattment
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Dear Mr. Kieling:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is

- submitting the enclosed SWMU Assessment Reports and Proposals for No Further
Aclion (NFA) for Drain and Seplic Systems (DSS) Sites 1003, 1008, 1072, 1082, and
1091, at Sandia National Laboratories, New Mexico, EPA ID No. NM5830110518.

This submittal includes descriptions of the site characterization work, sail
characterization data, and risk assessments far DSS Sites 1003, 1008, 1072, and
1082. The risk assessments conclude that for these four sites (1) there is no
significant risk to hurman health under both the industrial and residentis! land-use
scenarios, and {2} that there are no ecological risks associated with these sites. A
petition for an administrative NFA proposal is also made for DSS Site 1091 because
this site was shown not to exist.

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

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

July 1995,

It was aiso known that numerous other miscellaneous DSS sites that were not designated as
SWMUs were 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, and included a total of
101 sites, facilities, ¢r 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 1o clearly differentiate these non-SWMU sites
from existing SNL/NM SWMUs, which have been designated by one 1o 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 personnet and New Mexica Environment Department
(NMED)/Hazardous Waste Bureau (HWE) regulatory staft from July 199¢ through January
2000. The goats of this additional work included:

» Determine to the degree possible whether each of the 101 systems included on
the 19986 |ist was still in existence, or had ever actually 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.).

« Identify which systems would, and would not, need initial shallow investigation
work as required by NMED.

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

A number of additional drain systems were identified from the engineering drawing and field
inspecticn work. It was also determined that some of the sites an the 1996 list actually
contained more than cne individuat 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 drain and septic systems was generated in 2000. Of these 121 sites, NMED
required environmental assessment work at a total of 61; no evaluation of the remaining 60
systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the

AL/B-03/WF/SNLO3:r5348.doc 1-1 840857 03.01 08/24/03 3:00 PM



systemn did not in fact 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 closely together to reach consensus on a staged approach
and specific procedures thal 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 no
further action. 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 NMED/HWB on January 28, 2000 (Bearzi January
2000). A follow-on document, the “Field Implementation Plan [FIP], Characterization of Non-
Environmental Restoration Drain and Septic Systerns” (SNL/NM November 2001) was then
written to formally document the updated DSS site list and the specific site characterization work
required by NMED for each of the 60 DSS sites. The FIP was approved by NMED in February
2002 {Moats February 2002).

ALIB-03/WP/ENLO315348.doc 1-2 840857.03.01 06/24/03 300 PM



2.0 BUILDING 6750 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project has conducted an assessment of DSS Site 1008, the Building 6750
septic system. There are no known or specific environmental concerns at this DSS site. It is
one of many SNL/NM DSS sites at which environmental characterizaticn is being required by
NMED/HWB. An assessment was conducted {o determine whether environmental
contamination was released to the environment via the septic system present at the site. This
report presents the results of the assessment and, based upcn the findings, recommends a risk-
based propaosal for NFA for the Building 6750 septic system site. This NFA proposal provides
documentation that the site was sufficiently characterized and that nc significant releases of
contaminants to the environment occurred via the Building 6750 septic system, and that it does
not pose a threat to human heaith or the environment under industrial or residential scenarios.
Current operations at the site are conducted in accordance with applicable laws and regulations
that are protective of the environment, and septic system discharges are now directed to the
City of Albuquerque sewer system. | '

Review and analysis of all relevant data for the Building 6750 septic system site indicate that
concentrations of constituents of concern (COCs) at this site were found to be below applicable
risk assessment action levels. Thus, DSS Site 1008, the Building 6750 septic system is
proposed for an NFA decision based upon sampling data demcnstrating that COCs released
from the site into the environment pose an acceptabie level of risk under current and projected
future fand uses as set forth by Criterion 5. Criterion 5 states: “The SWMU/AQOC [Area of
Concern] has been characterized or remediated in accordance with current applicable state or
federal regutations, and the available data indicate that contaminaris pose an acceptable level
of risk under current and projected future land use” (NMED March 1998).

2.2 Site Description and Operatiocnal History

2.2.1 Site Description

The Building 6750 septic system is located in SNL/NM Technical Area (TA)-11l on federally
owned land, which is controlled by Kirtland Air Force Base (KAFB) and permitted to the

U.S. Department of Energy (DOE) (Figure 2.2.1-1). DSS Site 1008 is located approximately 1.3
miles southwest of the northeast entrance into TA-lIl, on the northwest side of Building 6750
(Figure 2.2.1-2}. As shown on Figure 2.2.1-2, this septic system consists of a 1,000-gallon
septic tank with the output flowing to a junction that feeds two drainfield lines. The drainfield
lines are approximately 50 feet long and flow away from each other in a Y™ configuration.
Construgction details of this system are based upon information presenied on an SNL/NM
engineering drawing (SNL/NM September 1971), site inspections, and backhoe excavations of
the system.

The surface geology at DSS Site 1008 is characterized by a veneer of aeclian sediments that are
underlain by Upper Santa Fe Group alfuvial fan deposits that interfinger with sedimenis of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the water
table at this site. The ailuvial fan materials originated in the Manzanita Mountains east of the site

ALG-03/WP/SNLOZ 15348 doc 2.1 840857.03.01 06/24/03 3:00 PM
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and 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 crientation, and have moderate to low hydraulic conductivities (SNL/NM March
1998). Vegetation primarily consists of desert grasses, shrubs, and cacti,

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The
clasest major drainage lies south of the site and terminates in a playa just west of KAFB. 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 evapetranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall {Thompson and Smith 1985,
SNL/NM March 1996).

The site lies at an average elevation of approximately 5,353 feet above mean sea level. Depth
to groundwater is approximately 460 feet below ground surface (bgs) at the site. Groundwater
flow direction is thought to be generally to the west in this area (SNL/NM March 2002). The
nearest proeduction wells are north of the site and include KAFB-4 and KAFB-7, which are 3.25
and 3.8 miles away, respectively. The nearest groundwater monitoring wells, MWL-MW5 and
MWL-BW-1, are located approximately 2,000 to 2,250 feet northwest of the site (SNL/NM
August 2002).

222 Operational History

Available information indicates that Buiiding 8750 was constructed in 19585 {SNL/NM March
2003), and it is assumed that the septic system was also constructed at this time. The building
served as a test facility used for studying impact phenomena. Building 6750 houses a small
machine shop, office space, & control area, and an indoor firing range.

A firm date for the instailation of the septic tank and drainfield system at Building 6750 is not
known. Available information indicates that by the early 1990s, the septic tank system had been
disconnected from the building, and septic system discharges were routed to the City of
Albuquerque sanitary sewer system {(Jones July 1993). Because cperational records were not

available, the investigation was planned to be consistent with other DSS site investigations and
to sample for the most commonly anticipated COCs found at similar test facilities.

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1008 is industrial.

2.3.2 Future/Proposed Land Use

The projected land use for DSS Site 1008 is industrial (DOE et al. September 1995).

AL/B-03/WP/SNLO3:r5348.dec 27 840857.03.01 06/24/03 3:00 PM
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3.0 INVESTIGATORY ACTIVITIES

Four investigations have been conducted at the Building 6750 septic system. Three of these
investigations were required by NMED/HWB to adequately characterize this site, and were
conducted in accordance with procedures presentad in the 1999 SAP and 2001 FIP, described
in Chapter 1.0. These investigations are discussed in the following sections.

3.1 Summary

Four assessments have been conducted at the site. In June 1992 and July 1995, waste
characterization samples (Investigation 1) were collected from the Building 6750 septic system.
In June 1997, a backhoe was used to physically locate the buried drainfield lines at the site
(Investigation 2). Shallow subsurface soil samples were collected from borings in the drainfield
in June 1998 and again in August 1999 (Investigation 3). In May 2002, a passive soil-vapor
screening survey was conducted 1o determine whether areas of significant volatile organic
compound {(VOC) contamination were present in the soils around the drainfield (Investigation 4).
These investigations are discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiclogical contamination. The primary goal of the sampling
effort was to identify types and concentrations of potential contaminants in the waste within the
tanks so that the appropriate waste disposal and remedial activities could be plannad.

On July 7, 1992 and July 12, 1995, as part of the SNL/NM Septic System Monitoring Program,
aqueous and sludge samples were collected from the septic tank at this site {SNL/NM June
1993, SNL/NM December 1995). Aqueous samples were analyzed for VOCs, semivolatile
organic compounds (SVOCs), pesticides, polychicrinated biphenyls (PCBs), total metals,
phenolic compounds, nitrates/nitrites, formaldehyde, fluoride, cyanide, oil and grease, and
radiological constituents. Sludge samples were analyzed for metals and radiological
constituents. Samples were submitted to an off-site laboratory for chemicat and radiological
analysis. A fraction of each sample was also submitted to the SNL/NM Radiation Protection
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis. The analytical
results are presented in Annex A.

During March 25 and 26, 1996, the residual contents, approximately 958 gailons of waste and
added water, were pumped out and disposed of properly (Shain August 1996).

3.3 Investigation 2—Backhoe Excavation

A backhoe was used on June 9, 1997 to determine the location, dimensions, and average
depth of the DSS Site 1008 drainfield system. The drainfield was arranged as shown on

Figure 2.2.1-2, with a drainline length of 50 feet and an average drainline depth of 3 feet bgs.
No visible evidence of stained or discolored soil or odors indicating residual contamination was
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observed during the excavation. No samples were collected during the backhoe excavation at
the site.

34 Investigation 3—Soil Sampling

Once the system drainlines were located, soil sampling was conducted in accordance with the
rationale and procedures described in the NMED-approved 1999 SAP (SNL/NM October 1999).
An initial round of soil samples was collected from two drainfield borehole Jocations on June 22,
1998. On September 17, 1999, the two boreholes were sampled again for additional analyses.
Soil boring locations at this site are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples
being collected at DSS Site 1008. A summary of the boreholes, sample depths, sample
analyses, and sample coliection dates is presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield
locations, the top of the shallow interval started at the bottom of the drainline trenches, as
determined by the backhoe excavation. The lower (deep) interval started at 5 feet below the top
sample interval. Once the auger rig had reached the top of the sampling interval, a 1.5-inch
inside diameter by 3-foot long Geoprobe™ sampling tube lined with a butyl acetate [BA)
sampling sleeve was inserted into the borehole and hydraulically driven 3 fest down to fill the
tube with soil.

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

For the non-VOC analyses, the remaining soil in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sampie
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
completad until an adequate soil volume was recovered. Scil 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.

Drainfield soil samples were submitted to the SNL/NM ER Chemistry Laboratory (ERCL) for
VOCs, high explosives (HE), and Resource Conservation and Recovery Act (RCRA) metals
analyses, and to the SNL/NM RPSD Laboratory for gamma spectroscopy analyses. Samples
for SVOC, PCB, cyanide, gross alpha/beta activity, and hexavalent chromium analyses were
sent 1o General Engineering Laboratories (GEL), Inc. in Charleston, South Carclina. All
samples were documented and handled in accordance with applicable SNL/NM cperating
procedures and transpaorted to an- and off-site laboratories for analysis.

VOCs were analyzed by U.S. Environmental Protection Agency (EPA) Method 8260; SVOCs by

EPA Method 8270; HE by EPA Method 8330 (EPA 8095 equivalent at the on-site ERCL); PCBs
by EPA Method 8082; RCRA metals and hexavalent chromium by EPA Metheds 6020 and
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Figure 3.4-1
Collecting Soil Samples with the Geoprobe™ from the
Building 6750 Septic System Drainfield, DSS Site 1008, August 17, 1999
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Table 3.4-1
Summary of Soil Samples Collected at Building 6750 Septic System (DSS Site 1008)

Top of
Sampling Total Totai
Number of | Intervais in | Number of | Number of | Date(s)
Sampling Borehole |Each Borehole Soil Duplicate | Samples
Arga Analytical Parameters | Locations {ft bgs) Samples Samples Collected
Drainfield [VOCs 2 5, 10 4 d 06-22-98
SVOCs 2 5,10 4 0 06-22-98
PCBs 2 5,10 4 0 08-17-99
HE 2 5,10 4 0 08-22-98
ACRA metals 2 5,10 4 0 06-22-98
Hexavalent Chromium 2 5,10 4 0 08-17-99
Total Cyanide 2 5,10 4 0 08-17-99
Gamma Spectroscopy 2 5,10 4 0 06-22-98
Gross Alpha/Beta Activity 2 5,10 4 0 06-22-98
bgs = Below ground surface.
DSS = Drain and Septic Systems.

ft = Foot {feet].

HE = High explosive(s).

PCB = Peolychlorinated biphenyl.

RCRA = Resource Conservalion and Recovary Act.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

7196A; total cyanide by EPA Method 9012A; gamma spectroscopy by EPA Method 901.1 (cr
equivalent at the on-site RPSD Laboratory); and gross alpha/beta activity by EFA Method
900.0, or equivalent (EPA November 1986).

342 Soil Sampling Results and Conclusions
Analytical results for the soil samples collected at BSS Site 1008 are presented and discussed
below. Sample locations are shown on Figure 2.2.1-2.

VOCs

Analytical results for the four soil samples collected from the two drainfield boreholes are
presented in Table 3.4.2-1. Method detection limits (MDLs) for the VOC analyses are presented
in Table 3.4.2-2. No VOCs were detected in any of the soil samples.
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Table 3.4.2-1
Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, VOC Analytical Results
June 1998
{On-Site Laboratory}

Samgple Atiributes VOCs

Record Sample {Method 82602)
Number® ER Sample ID Depth (it (ngrkg)
600395 6750-DF 1-BH1-5-S 5 ND
6003595 8750-DF1-BH1-10-§ 10 ND
600395 6750-DF1-BH2-5-5 5 ND
600395 6750-DF1-BH2-10-S 10 ND

Quality Assurance/Quality Control Samples {(ug/L}
600395 6750-EB NA ND
600395 B6750-TB NA ND

aEPA November 1986.

bAnalysis Requesi/Chain-of-Custody Record.

BH = Borehole.

DF = Drainfield.

D3S = Drain and Septic Systems.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration,

ft = Foot (feet).

D = |dentification.

ra/kg = Microgramis) per kilogram.

ma/ll = Microgram(s) per liter.

Na = Not applicable.

ND = Not detected above the method detection limit.
S = Soif sample.

8 = Trip bltank

VOC = Volatile organic compound.
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Table 3.4.2-2

Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, VOC Analytical Method Detection Limits

June 1998
{On-Site Labcratory)
Method 82602
Detection Limit

Analyte lugrkg)
Acatone 5.1-5.38
Benzens 1-1.2
Bromodichloromethane 1-1.2
Bromoform 1-1.2
Bromomethane 1-1.2
2-Butanone 5.1-5.8
Carbon disulfide 1-1.2
Carban tetrachloride 1-1.2
Chlorobenzene 1-1.2
Chloroethane 1-1.2
Chloroform 1.2
Chloromethane 1-1.2
Dibromochloromethane 1-1.2
1,1-Dichloroethane 1-1.2
1,2-Dichloroethane 1-1.2
1,1-Dichloroethena 1—1.2
cis-1,2-Dichloroethene 1-1.2
trans-1,2-Dichicroethena 1-1.2
1,2-Dichloropropane 1-1.2
¢is-1,3-Dichloropropene 0.51-0.58
trans-1,3-Dichloropropene 1-1.2
Ethyl benzene 2-2.3
2-Hexanone 5.1-5.8
4-methyl-, 2-Pentanone 5.1-5.8
Methylene chleride 1-1.2
Styrene 1-1.2
1,1,2,2-Tetrachloroethane 1-1.2
Tetrachloroethene 2-2.3
Toluene 1-1.2
1,1,1-Trichioroethane 1-1.2
1,1,2-Trichloroethane 1-1.2
Trichloroethene 1-1.2
Vinyl chloride 1-1.2
o-Xylene 2-2.3
p-Xyiens, m-Xylene 3.1-3.5

aEPA November 1986,
DSS = Drain and Septic Systems.

EPA

pg/kg = Microgram(s) per kilogram.

VOC

AL/E-03/WP/SNLD3.15348.doo
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SVOCs
Analytical results for the four soil samples collected from the two drainfield boreholes are

presented in Table 3.4.2-3. MDLs for the SYOC analyses are presented in Table 3.4.2-4. No
SVOCs were detected in any of the soil samples.

PCBs

Analytical results for the four soil samples collected from the two drainfield boreholes are
presented in Table 3.4.2-5. MDLs for the PCB analyses are presented in Table 3.4.2-6. No
PCBs were detected in any of the soil samples.

HE
Analytical results for the four scil samples coilected from the two drainfield boreholes are

presented in Table 3.4.2-7. MDLs for the HE analyses are presented in Table 3.4.2-8. No HE
compounds were detected in any of the soil samples.

RCRA Metals and Hexavalent Chromium

Analytical results for the four soil samples collected from the two drainfield boreholes are
presented in Table 3.4.2-9. MDLs for the metals analyses are presented in Table 3.4.2-10.
Arsenic (4.6 milligrams [mgJ/kilogram {kg]) and barium (240 J mg/kg) exceed their NMED-
approved backgrounds of 4.4 and 214 mg/kg, respectively, in the 5-foot sample from borehole
6750-DF-BH2-5-5. All other metal detections were below their NMED-approved background
concentrations.

Total Cvanide

Analytical results for the four soil samples collected from the two drainfiefd boreholes are
presented in Table 3.4.2-11. MDLs for the ¢yanide analyses are presented in Table 3.4.2-12.
No cyanide was detected in any of the soil samples.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from
the two drainfield boreholes are presented in Table 3.4.2-13. No readings above NMED-
approved background were detected in any sample analyzed. However, although they were not
detected, minimum detectable activities (MDAs) for uranium-235 and uranium-238 exceeded
the background activities for those two radionuclides due to an insufficient gamma spectroscopy
count tima,
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Table 3.4.2-3
Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, SVOC Analytical Results
June 1998
(Off-Site Laboratory)

Sample Altributes SVCCs

Record Sample (Method 82703)
Number® ER Sample 1D Depth (i) (ug/kg)
600396 | 6750-DF1-BH1-5-8 5 ND
600398 |6750-DF1-BH1-10-5 10 ND
600396 | 6750-DF {-BH2-5-5 5 ND
600398 |6750-DF1-BH2-10-8 10 ND

aEPA November 1986.

bAnalysis Request/Chain-of-Custody Record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.5. Environmental Prolection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

D = Identification.

ug/kg = Microgramis) per kilogram.

ND = Not detected above the method detection limit.

S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4

Summary of Building 6750 Septic System {(DSS Site 1008)
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits

June 1998
(Off-Site Laboratory)
Method 82702
Detaction Limil
Analyte (1rarkg)
Acenaphthene 170
Acenaphthylene 170
Anthracene 170
Benzo{a)anthracene 170
Benzo(a)pyrene 170
Benzo(b)lucranthene 170
Benzo{ghi)perylene 170
Benzo{k)fluoranthene 170
Benzoic acid 330
Benzyl alcohol 170
4-Bromophenyl phenyl ether 170
Butylbenzy! phthalate 170
4-Chlorcbenzenamine 330
his(2-Chloroethoxyjmethane 170
bis(2-Chloroethyhether 170
4-Chloro~3-meathyiphenoi 170
bis-Chlcroisopropyl ether 170
2-Chloronaphthalene 170
2-Chlorophenol 170
4-Chiorophenyl phenyl ether 170
Chrysene 170
m,p-Crasol 170
o-Cresol 170
Dibenz[a,hlanthracene 170
Dibenzofuran 170
Di-n-butyl phthalate 170
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 170
1,4-Dichlorobenzene 170
3,3-Dichlorobenziding 830
2,4-Dichlorophenol 170
Digthylphthalate 170
2,4-Dimethylphenol 170
Dimethylphthalate 170
2,4-Dinitrophenol 330
Dinitro-o-cresol 170
2.4-Dinitrotoluene 170
2.6-Dinitrotoluene 170
Di-n-octyl phthalate 170
1,2-Diphenythydrazine 170
bis{2-Ethylhexyljphthalate 170
Fluoranthene 170

Refer to footnotes at end of table.
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Table 3.4.2-4 {Concluded)

Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits
June 1998
(Off-Site Laboratory}

Method 82702
Detection Limit
Analyte {ng’kg)
Fluorene 170
Hexachlorobenzene 170
Hexachlorobutadiene 170
Hexachlgrocyclopentadiene 170
Hexachioroethane 170
Indeno{1,2,3-c,d)pyrene 170
Isophorone 170
2-Methyinaphthalene 170
Naphthalene 170
Z-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nitro-benzene 170
2-Nitrophenol! 170
4-Nitrophenol 330
n-Nitrosodiphenylamine 170
n-Nitrogsodipropylamine 170
Pentachlorophenol : 170
Phenanthrene 170
Phenol 170
Pyreng 170
1,2,4-Trichlorobenzene 170
2.4.5-Trichloropheno! 170
2,4,6-Trichiorophenol 170

2EPA November 1986.

0SS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.
no/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5

Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, PCB Analytical Results

August 1999

(Off-Site Laboratory)

Sample Attributes

Pecord Number? ER Sample ID Sample Depth i) j PCB (Method 80827) (ug/kg)
BC2762 6750-DF1-8H1-5-S 5 ND _|
602762 6750-DF 1-BH1-10-8 10 NG
602762 6750-DF1-BH2-5-5 5 ND
602762 6750-DF t-BH2-10-5 10 ND

AEPA November 1986.

BAnalysis Request/Chain-of-Custody Record.

BH = Borehols.

DF = Drainfield.
DsSs

EPA

ER

ft = Foot {feet).
1D = |dentification.
ug/kg

= Drain and Septic Systems,
= .S, Environmentai Profection Agency.
= Environmental Restoraticn.

= Microgram(s} per kilegram.

NG {} = Not detected above the method detection imit.

PCB
5 = Soil sample.

= Polychlorinated biphenyis.

Table 3.4.2-6

Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Scil Sampling, PCB Analytical Method Detection Limits

August 1999

(Off-Site Laboratory)
Method 80822
Detaction Limit
Analyte (ugrkg)
L Arcclor-10186 1.21
i Arcclor-1221 2.8
Aroclor-1232 1.82
Aroclor-1242 1.86
Aroclor-1248 0.901
Aroclor-1254 1.186
Arcclor-1260 0.937
2EPA November 1986,
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
pa/kg = Microgram(s) per kilogram,
PCB = Polychtorinated biphenyls.
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Table 3.4.2-7
Summary of Building 6750 Septic System (DSS Site 1008}
Confirmatory Soil Sampling, HE Compounds Analytical Resuilts
June 1998
{On-Site Laboratory)

Sample Attributes HE

Record Sample {Method 83307)
Number? ER Sample ID Depth (i) (mg/kg)

600395 | 6750-DF1-BH1-5-5 5 ND

BD0395 [ 6750-DF1-BH1-10-5 10 ND |
800395 | 6750-DF1-BH2-5-5 5 ND

00395 | B6750-DF1-BH2-10-5 10 ND

Quality Assurance/Quality Control Samples (ug/l)
600395 | 6750-EB [ \ ND

2EPA Novamber 1986.
banalysis Request/Chain-of-Custody Record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Sephic Syslems.

EB = Equipmeart blank.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

11 = Foot (feai).

HE = High explosive(s).

10 = |dentification,

ug/L = Microgram(s) per liter,

mg/kyg = Milligrami(s) per kilogram.

ND = Not detecled above the method detection limit.
3 = Soil sample.
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Table 3.4.2-8
Summary of Building 6750 Septic System {DSS Site 1008)
Confirmatory Scil Sampling, HE Compounds Analytical Method Detection Limits
June 1998
(On-Site Laboratory)

B Method 83302
Detection Limit
Analyte (ma/kg)
2-Amino-4,6-dinitrotoluene 0.12-0.13
4-Amino-2,6-dinitrotoluene 0.097-0.1
1,3-Dinitrobenzene D.068-0.074
2,4-Dinitrotoluene D.22-(.24
2,6-Dinitrotoluene 0.26-0.28
HMX 0.12-0.13
Nitro-benzene 0.15-0.17
2-Nitrotoluene 0.14-0.15
3-Nitrotoluene 0.14-0.15
4-Nitrotoluene 0.12-0.13
Pentagrythritol tetranitrate 0.31-0.34
RDX (.16-0.18
1,3,5-Trinitrobenzene 0.097-0.1
2,4 6-Trinitrotoluene (.26-0.28

aEPA November 1988.

DSS = Drain and Septic Systems.

EPA = U.5. Environmental Protection Agency.

HE = High Explosive(s).

HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclocctane.
mg’kg = Milligram(s) per kitogram,

RDX = 1,3,5-trinitro-1,3,5-triazacyclohexane.
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Table 3.4.2-9
Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, Metals Analyticai Resuits

June 1998 and August 1999

(On- and Off-Site Laboratories)

Sample Atiributes Metals (Msthod 6020/71962) (mgfkg)

Resord Sampig

Number? ER Sample ID Depth (ft} | _ Arsenic Barium Cadmium Chromium | Chromium (Vi) Lead Mercury Selanium Silver
600395, 802762 | 6750-DF1-BH1-5-5 5 4.2 100 J 0.22 12 0.1164J (0.2) 7.8 ND (0.044) | 0.69J(1.3) | ND (0.044}
600395, 802762 | 6750-DF1-BH1-10-S 10 2.J{2.6) 654 ND {0.043) 6.6 ND (0.0338) 4.6 ND {0.043) ND (0.32) ND (0.043
600395, 602762 | 6750-DF1-BH2-5-5 5 4.6 240 J| ND {0.045) 14 ND {0.0337) 9.3 ND {0.045) | 0.74.J(1.4) | ND (0.045)
600385, 602762 | 6750-DF1-BH2-10-5 10 26J4(27) 70 J ND {0.044) 6.8 ND {0.0338) 4.6 ND (0.044) ND {0.33) ND {0.044)
Background concehtration (Southwest Araa 4.4 214 0.9 15.9 1 11.8 <01 =1 <1
Supergroun®
Quality Assurance/Quality Control Samples (pg/L)

600395 | 6750-EB NA ] ND{34) [ 48J(i6) | ND(0.23) | ND(B5 | NS [NG(1.7) [ ND(0.23) ] ND{1.7} | ND{0.23)

Note: Values in bold represent analytes detacted above their respactiva background concentration,

3EPA Novambar 1986.
5Analysis Request’Chain-of-Custody Record.
“Dinwiddie September 1997,

BH = Borehote,

DF = Drainfield.

DSS = Drain and Septic Systems.

EB = Eguipment blank.

EPA = U.S. Environmenta! Protection Agency.
ER = Environmental Restoration.

ft = Foot (teet).

o = identification.

J()

ngl
NA

mg/kg = Milligram(s) per kifogram.
ND {) = Not detected above the method detaction limit, shown In parentheses.

NS
5

= Not sampled.
= Soit sample,

= The reported valug is greater than or egual to the method detection imit but is less than the practical quantitation limit, shown in parentheses.
J = Analytical resuit was qualified as an estimated value during data validation, see data validation report.

= Microgram(s) per liter,
= Not applicable.



Table 3.4.2-10
Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampling, Metals Analytical Method Detection Limits
June 1998 and August 1999
{On-Site and Off-Site Laboratories)

Method 6020/7196A2
Detection Limit
Analyte {ma/kg)

Arsenic 0.64-0.68
Barium 0.53-0.57
Cadmium 0.043-0.045
Chromium 0.750.8
Chromium (VI) 0.0337-0.0339
Lead 0.32-0.34
Mercury 0.043-0.045
Selenium 0.32-0.34
Silver 0,043-0.045

aEPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.5. Environmental Protection Agency

mg/kg = Milligram(s) per kilogram.

Table 3.4.2-11
Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Soil Sampiing, Total Cyanide Analytical Resuits
August 1999
(Off-Site Laboratory)

Sample Attributes
Record . Sample |Total Cyanide (Method
Number? ER Sample ID Depth (i) 9012A%) (mg/kg)
602762 |} 8750-DF1-BH1-5-5 5 ND
602762 | B6750-DF1-BH1-10-S 10 ND
602762 | 6750-DF1-BH2-5-8 5 ND
602762 |8750-DF1-BH2-10-§ 10 ND

3EPA November 1986.

bAnalysis Request/Chain-of-Custody Record.

BH = Borehole.
OF = Drainfield.
DSS = Drain and Septic Systems.
EFPA = U.5. Environmental Protection Agency.
ER = Environmeantal Restoration.
ft = Foot (feet).
1D = Identification.
ma'kg = Milligram(s) per kilogram.
" ND = Not detected above the method detection limit.
8 = Sail sample.
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Table 3.4.2-12
Summary of Building 6750 Septic System (DSS Site 1008)

Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limits

August 1999
(Off-Site Laboratory)

Analyte Method 9012A2
Detection Limit
(mg/kg)
Total Cyanide 0.133-0.137

3EPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

ma/kg = Milligram(s) per kilogram.
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Table 3.4.2-13

Summary of Building 6750 Septic System (DSS Site 1008)
Confirmatory Scil Sampling, Gamma Spectroscopy Analytical Results

June 1998
(On-Site Laboratory)
Sample Atiributes Activity (pCi'g)

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

Number? ER Sample ID Depth (1) Result Error? Result Error® Result Errorf Result Error”

600398 | 8750-DF1-BH1-5-S 5 ND (0.0355) - 0.688 0.348 ND (0.247) - ND (1.64 -

600398 | B750-DF1-BH1-10-S 10 ND {0.0350) - 0.640 0.35% ND (0.237) - ND {3.34 --

600398 | 6750-DF1-BH2-5-5 5 ND {0.0350} (.726 0.368 ND (0.248) - ND (3.59 -

200388 | 6750-DF1-BH2-10-8 10 ND {0.0330) - 0.690 0.370 ND {0.236) - ND (3.17) -
Background Concentration—Southwest Area 0.078 NA 1.01 NA 0.16 NA 1.4 NA
Supergroup®

Note: Values in bold exceed background activities or had MDAs which exceeded background activities,

Aanalysis Request/Chain-of-Custody Reocord.

bTwo standard deviations about the mean detected activity,
“Dinwiddie September 1697.

BH = Borehola,

DF = Drainfield.

D38 = Draln and Seplic Systems.

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

MDA = Minimum detectable activity.
NA = Notapplicable,
ND {) = Not detected above the MDA, shown in parentheses.

pCifg = Picocurie{s) per gram,
) = Soil sampie.
- = Error not caleulated for nondetectable results,




Gross Alpha/Beta Activity

Analytical results for the four scil samples collected from the two drainfield bereholes are
presented in Table 3.4.2-14. No elevated readings of gross alpha or beta were detected in any
of the samples: These results indicate no significant levels of residual radioactive material in
soil at the site.

3.4.3 Soit Sampling Data Quality

No duplicate soil samptes were collected at this site,

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

Quality assurance (QAYquality control (QC) samples were collected at an approximate
frequency of 1 per 20 field samples. These included sample duplicates, and matrix splke/matnx
spike duplicates. Typically, samples were shipped to the laboratory in batches of 20, so that
any one shipment might contain samples from several sites. Aqueous equipment blanks {EBs)
were collected at an approximate frequency of 1 per 20 samples and sent to the laboratory.
The EBs were analyzed for the same analytical suite as the soil samples in that shipment.
Aqueous trip blanks (TBs) were used for VOC analysis only, and were included in every sample
ceoler containing VOC soil samples. The analytical results for the EB and TB samples appear
onty on the data tables for the last site sampled in any one shipment, although the resufts were
used in the data validation process for all the samples in that batch.

An aqueous TB was included in the sample coolers oon*fammg the VOC soil sampies collected
from the Building 6750 septic system and other DSS sites in June 1998. An aqueous EB
sample for VOCs, HE, and metals was also collected following completion of soil sampling in
the Building 6750 dramfleld in June 1998. As shown in Tables 3.4.2-7 and 3.4.2-9, no VOCs,
HE or metals were detected in the TB or EB samples.

Ail laboratory data were reviewed and verified/validated according 1o Data Verification/Validation
Level 3 (SNL/NM July 1894} or “Data Validation Procedure for Chemical and Radiochemical
Data,” in SNL/NM Envircnmental Resteration Project Administrative Operating Procedure 00-03,
Rev 0 (SNUNM December 1999). In addition, the SNL/NM RPSD Laboratory (Department
7713) reviewed all gamma spectroscopy results according to “Laboratory Data Review
Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex B contains
the data vaiidation reports for the samples collected at DSS Site 1008. The data are acceptable
for use in the DSS Site 1008 NFA proposal.

3.5 Investigation 4—Passive Soil-Vapor Sampling
In May 2001, a passive soil-vapor screening survey conducted in the Building 6750 drainfield

area. This survey was required at this site by NMED/HWB regulators, and was conducted to
determine if any areas of significant VOC contamination were present in soil at the site.
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Table 3.4.2-14
Surmmary of Building 6750 Septic System {DSS Site 1008}
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
June 1998
(Off-Site Laboratory)

Sample Attributes Activity (pCi'g}
Record T Sampie Gross Alpha Gross Beta
Numbara ER Sample ID Depth (| Result Error® Resut |  Ewor® |
600396 | 8730-DF1-BH1-5-5 ) 14 3.84 17.6 . 3.55
500396 | 6750-DF1-BH1-10-S 10 5.24 235 157 | 344 |
600396 |6750-DF1-BH2.55 | 5 11.5 394 18 | 368 |
600396 [6750-DF1-BH2-10-§ | 10 8.53 2.95 148 | 348 |

aAnalysis Request/Chain-of-Custody Record.

Fwo standard deviations about the mean detected activity.
BH = Borehole. -

DF = Draintield.

DSS = Drain and Seplic Systems.

ER = Environmental Restorztion.

il = Fooi (leet).

1D = ldentitication.

pCiflg = Picocurie(s) per gram.

S = Sail samgle,

3.5.1 Passive Soil-Vapor Sampling Methodology

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

Each GS passive soil-vapor sampler consisted of a 1-foot-long by approximately Y-inch-
diameter tube of waterproof, vapor-permeable fabric containing 40 milligrams of absorbent
material. At each sampling location, a 1%2-inch by 3-foot deep borehale was drilled with the
Geoprobe™ drilling rig. A sample identification tag and locaticn string were attached to the GS
sampler, and it was lowered into the open borehole to a depth of 1 to 2 feet bgs. The location
string was attached tc a numbered pin flag at the surface. A cork was placed in the borehole
above the sampier as a seal, and the upper 1 foct of the borehole from the cork to the ground
surface was then hackfilled with site scil.

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 EPA Method 8260. Analytical results for the VOCs of interest are reported as the
quantity or mass (expressed in micrograms) of the individual VOCs that were absorbed by the
sampler while it was in the ground {Gore June 2002). All sampies were documented and
handled in accordance with applicable SNL/NM operating procedures.
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3.5.2 Soil-Vapor Survey Results and Conclusions

A total of four GS passive soil-vapor samplers were placed in the site drainfield (Figure 2.2.1-2),
Samplers were installed at the site on May 1, 2002, and were retrieved on May 16, 2002.
Sample locations are designated by the same six-digit sample number on Figure 2.2.1-2 and in
the analytical resuit tables presented in Annex C.

As shown in the GS analytical results tables in Annex C, the GS samplers were analyzed for a
total of 19 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 15 VOCs were detected in the GS samplers installed at this site.
However, the analytical results did not indicate any significant areas of VOC contamination at
the site which would require additional characterization.

3.6 Site Sampling Data Gaps
Anaiytical 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 1008, the Building 6750 septic system,
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4.0 CONCEPTUAL SITE MODEL

The conceptual site medel! for the Building 6750 septic system, DSS Site 1008, is based upon
the COCs identified in the soil samples collected from beneath the drainfield. This section
summarizes the nature and extent of contamination and the environmental fate of COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1008 are VOCs, SVQCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross
alpha/beta activity. No VOCs, SVOCs, PCBs, HE, or cyanide were detected in any of the soil
samples collected at the site. Arsenic and barium were detected above the concentrations for
the Southwest Area Supergroup soils in Sample 8750-DF1-BH2-5-S, which was collected at
5 feet bgs. If metal concentrations exceeded the maximum background screening value or the
nonguantifiable background value, that COC was carried forward in the risk assessment
process. No radionuclides were detected above the concentrations for the Southwast Area
Supergroup soils. However, the MDAs for U-235 and U-238 analyses did exceed these
carrespending background activities. Finally, gross alpha/beta activity did not indicate any
radioactive contamination at the site.

4.2 Environmental Fate

Potential COCs may have been reieased into the vadose zone via agueous effluent discharged
from the septic system drainfield. Possible secondary release mechanisms include uptake of
COCs that may have been released to the soil beneath the drainfield lines (Figure 4.2-1). The
depth to groundwater at the site {approximately 460 feet bgs) most likely precludes migration of
residual COCs into the groundwater system. The potential pathways to receptors inciude soil
ingestion, inhalation, or dermal contact, which cculd occur as a result of excavation of
potentially contaminated soit that may take place at the site. Plant uptake was also considersd
a pathway as COCs can enter the food chain through uptake by plant roots. Plants can be
consumed by herbivores, which can in turn be eaten by predators. Annex D provides additional
discussion on the fate and transport of COCs at DSS Site 1008.

Table 4.2-1 summarizes residual COCs for DSS Site 1008. Only minor evidence of metal
contamination was found in scil samples coilected at the site. All potential COCs were retained
in the conceptual modef and were evaluated in the human health and ecological risk
assessments. The current and future land use for DSS Site 1008 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industriai worker and
resident. The exposure route for the receptors are dermal contact, ingestion and/or inhalation
for all
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Figure 4.2-1
Conceptual Site Model Flow Diagram for Building 6750 Septic System, DSS Site 1008
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Table 4.2-1
Summary of Potential COCs for Building 6750 Septic System (DSS Site 1008)
r Maximum Number of
Background Samples Where
Limit/'Southwest Maximum Average Backgrounc
Number of COCs Greater | Area Supergroup” | Concentration® Concentration’ Concentration
COC Type Samples? than Background {mg/kg) _ [(mgkg) {mg/kg) Exceeded’
VOCs 4 None NA NA NA None
SVOCs 4 MNone NA NA NA None
PCB 4 None NA NA NA Nona ]
HE 4 Nore NA NA 1L NA None ]
HCRA Metals 4 Arseanic 4.4 464 3.35 1
4 Barium | 214 240 J 118.75 1
Haxavalent chromium 4 None NA NA NA Mone
Gyanide 4 None NA NA NA _ None
Radionuclides (pCi/g) 4 U-235 0.16 ND (0,248) Not calculated 4
4 il 1-238 1.4 I ND(3.59) Not caloulatedt | 4 ]

gNumber of samples.
"From Dinwiddie Saptember 1997
“Maxlmum concantration is the maximum amount detected, or the maximum MDL ar MDA if nothing was detected.
Average concentration includes all sampies except blanks. The average is calculated as the sum of detected amaunts and one-half the MDLSs for
hohgetect results, divided by the number of samples.
°See appropriate data table for sample locafions.

'an average MOA iz nat calculated because of the variability in instrument counting error and the number of reported nondetect activities.

COGC = Constituent of concern.

DSS = Drain and Septic Systems.
HE = High explosive(s).

J = Estimated concentration.
MDA = Minimum detectable activity.
MDL = Method detection limit.

mg/kg = Milligram({s) per kilograr:.

ND (J = Not detected above the MDA, shown in parentheses.
PCB = Polychlorinafed hiphenyls.
pCi/lg = Picocune(s) per gram.

RCRA = Resource Consarvation and Recovery Act.
SVOG = Semivolatile organic compound.

vOC

= Volatiie organic compound,



applicable pathways; however, this is a realistic possibility only if contaminated soil is excavated
at the site. The major exposure route modeled in the human health risk assessment was soil
ingestion for the nonradiological COCs and direct gamma exposure for radiological COCs.

The inhalation pathway is alsc included because of the potential to inhale dust. The dermal
pathway is included because of the potential for exposure of the receptor to the contaminated
scil.

No pathways to groundwater are considered, and no intake routes through piant, meat, or milk
ingestion are considered appropriate for either the industrial or residential land use scenarios.
Annex D provides additional ciscussion of the exposure routes and receptors at DSS Site 1008.

4.3 Site Assessments

Site assessment at DSS Site 1008 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex D
presents the risk assessment performed for this site in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1008 poses no significant threat to human health
under eithar the industrial or residential land use scenarios. After censidering the uncertainties
associated with the available data and modeling assumptions, ecological risks associated with
DSS Site 1008 are expected to be low.

4,32 Risk Assessments

Risk assessments were performed for both human health and ecologicai risks at DSS Site
1008. This section summarizes the results.

4.32.1 Human Health

DSS Site 1008 has been recommended for a future industrial land use scenario (DOE et al.
September 1995). Because metals and radionuclides are present, it was necessary to perform
a human health risk assessment analysis for the site, which included all COCs detected.
Annex D provides a complete discussion of the risk assessment process, results, and
uncertainties. The risk assessment process provides a quantitative evaluation of the potential
adverse hurnan 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.

In summary, the Hi calculated for the nonradiological COCs is 0.02 at DSS Site 1008 under the
industrial fand use scenaric, which is less than the numerical standard of 1.0 suggested by risk
assessment guidance (EPA 1983). The excess cancer risk for DSS Site 1008 COCs is 3E-6 for
an industrial land use setting. 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 HI risk, determined by subtracting
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risk associated with background from potential nonradiological COC risk {withcut rounding), is
0.00, and there is no incremental excess cancer risk for the industrial iand use scenario. The
summation of the radiological and nonradiological risk from site carcinogens for the industrial

land use is 3.6E-6.

In summary, the H1 calculated for the nonradiclogical COCs is 0.3 at DSS Site 1008 under the
residential land use scenario, which is less than the numerical standard of 1.0 suggested by risk
assessment guidance (EPA 1989). The excess cancer risk for DSS Site 1008 nonradiological
COCs is 1E-5 for a residential land use setting. 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 was slightly above the suggested acceptable risk value. The incremental HI risk,
determined by subtracting risk associated with background from potential nonradiological COC
risk (without rounding), is 0.02, and there is no incremental excess cancer risk for the residential
land use scenario. Although the estimated excess cancer risk is at the NMED guideline for

the residential land use scenario, a comparison of the maximurn arsenic concentrations

(4.6 mg/kilogram [kg}) to both the background screening value (4.4 mg/kg) and the range of
arsenic background concentrations {0.033 to 17 mg/kg) indicates that the maximum
concentration is most likely part of the background population. In addition, the calculated
incrementai excess cancer risk is zern. Thereicre, considering the background screening value,
the range of background concentrations, and the incremental estimated excess cancer risk, the
maximum arsenic concentration does not indicate contamination. The summation of the
radiological and nonradiological risk from site carcinogens for the residential land use is 1.2E-5.

Uncertainties associated with the calculations are considered small relative to the
conservativeness of risk assessment analysis. it is therefore concluded that this site poses
insignificant risk to human health under either the industriai cr residential land use scenarios.

4322 Ecological

An ecological assessment that corresponds with the screening procedures in the EPA’s
Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was performed as set
forth by the NMED Risk-Based Decision Tree described 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 D, Sections lil, VI, VII.2,

and VI1.3). This methcdology also required developing a site conceptual model and a food web
model, as weil as selecting ecological receptors, as presented in the “Predictive Ecological Risk
Assessment Methodology for SNL/NM ER Program, Sandia National Laberatories/New Mexico”
(IT July 1898). The screening also includes the estimation of exposure and ecological risk.

Table 15 of Annex D presents the results of the ecological risk assessment. Ecological risk
associated with DSS Site 1008 was estimated through an assessment that incorporated site-
specific information when available.

Hazard quotient values greater than 1 were originally predicted. However, closer examination
of the exposure assumptions revealed an overestimation of risk primarily attributed to
conservative toxicity benchmarks, the use of maximum concentrations, and the contribution of
background risk. Based upon final analysis of the exposure assumptions, the potential for
ecological risks associated with DSS Site 1008 is expected to be low.
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4.4 Baseline Risk Assessments

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

4.4.1 Human Heaith

Because the results of the human health assessment summarized in Section 4.3.2.1 indicate
that DSS Site 1008 poses insignificant risk to human health under both industrial and residential
land use scenarios, a baseline human health risk assessment is not required for the DSS

Site 1008.

442 Ecological

Because the results of the ecological assessment summarized in Section 4.3.2.2 indicate that
ecological risks al DSS Site 1008 are expected to be low, 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 upoen field investigation data and the human health risk assessment analysis, an NFA
decision is recommended for DSS Site 1008 for the following reasons: '

» The soil has been sampled for all potential COCs.

+« No COCs are present in soil at levels considered hazardous to human health for
an industrial and residential land use scenario,

« None of the GOCs warrant ecological concern after conservative exposure
assumptions are analyzed.

5.2 Criterion

Based upon ihe evidence provided above, DSS Site 1008 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 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).
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ANNEX A
Septic Tank Sample Results



Building 6750
Area 3
Sample ID No. SNLAD08422
Tank ID No. AD89024R

On July 4, 1992, agueous and sludge samples were collected from the septic tank serving
Building 6750. At the time of collection, it was noted that the sample had a strong odor of
solvents. Analytical results of concern {which confirmed the field observation) are noted
below,

« Trichloroethene (TCE) was detected in the agueous sample at a level of
490 mg/L., which exceeds the New Mexico Water Quality Conrrol Commission
Regulations discharge limit (NMDL) of 0.1 mg/L, the City of Albuquerque
(COA) discharge limit of 5.0 mg/L, and the Resource Conservation and
Recovery Act (RCRA) toxicity characteristic (TC) limit of 0.5 mg/L.

+ Phenol was detected in the aqueous sample at a leve] of 0.26 mg/L, and total
phenolic compounds were detected in the agqueous sample at a level of
0.62 mg/L. These values exceed the NMDL of 0.005 mg/L for each.

No other parameters were detected in the agueous fractons above NMDLs, COA discharge
lirnits, or RCRA TC limits that identify hazardous waste.

During review of the radiological data, no parameters were detected that exceed U.S.

Department of Energy (DOE) derived concentration gutdeline (DCG) limits or the
investigation levels (IL) established during this investigatdon.

AL/WPRE-2ASNLRIT9ITDI4




Saptlc Tank Deta Havlew Form ]
FLIQUIDY SAMPLES)
Buliding NoJArea: 8750 A-3
Tank 1D No.: AD&9G24R
Dats Sampled: 7782
1Sample 1D No.: SHLA-00B422
Statn COA - s
Measursd | Dischargs | Discharge
Analytics! Paramaiar Conceniration|  Limit Limit Cammaents

Volatile Orpanics (EPA £24) [l {mgT) {mgT
1.2-Cichiorosthens [iotal) 4.4 NR NA
Trichicroethene 490 C.1 (TT0=5.0] |Exceeds State and COA Limits: Exceeds RCRA TC Imit of 0.5 ma,
Sermivolatife Organics (ECA 625) g} [mgD {mgM
{bia (2-Ethyhe lats 4.4 NR {TTO="5.0 |Presance of laboratory conlaminaficn confirmed
Phencl 026 0008 {{T10=5.0] |Exceods Stale Limit
Pesticides {EFA 608) {mgm imgM {maf)
Nona detecied above laboratery NR [JTO=5.0)
reporting Rmim
PCZs {EPA 508) {mam) { (mg)
Nene detected above laboratery 0.001 {TTC=%.0)
reporting lmiis
Meily {mgt Imgm | (mgf
Arsanis ND [0.010 0.1 290
Bariutn 0.15 1.0 200
Cadmum 0.0030 0.01 28
Chormium NO {0.013} 0.08 20.0
Copper 0.053 10 155
Laad ND [0.050) 0.05 3.z
tManganess .18 o.2c 20.0
Mercury ND (0.00042) 0.062 0.1
Nickel — NA 12.0
Selenivn ND [D.020) 0.05 2.0
Sitver ND (0.010) 0.05 50
Thallium ND (050 NR NR
File. ] 0.50 10.0 28.0
|Uraniym 0003 5.0 NA
Miscellansots Anaiytes (mgM fmgh_ | img)
Phenolic Compounds .62 0.00% 40 Exceeds Slals Limi
Nitralga/Nitrites NB (1.0} 10.0 A
Formaidehyde ] NO (1.0} NA 260.0
Fluctida 087 16 180.0
Cyanide ND (0,010} 02 8.8
Ofl and Greans 721 NR 150.0
Aadiological Analyses __(pCim [pGit) {pCi_
| Badum 228 0.3 - 0.1 508 NR
Radlym 228 0 +- 30 30.0 NR
|Giroza Apha 50 +- 30 NR NA
Grons Buta $0 - BO NR NR
Tritium 265 /- 200 NR NR
NR = Not Reguiated; ND{#.4] = Not Detected {Raporting Limit); TC = Toxicty Characiesisiic of Hazardous Waste
m’fzmwu-t\:;:um"ammmm Clty Yerewn apply I ARchange of Ly sthomes s not snpiic Tk wass, sk Iis asty MM oo @
taterevoms - CT of Mg wrcum M Savwer Usa and Wasemstor Corvel Ordirance (15001, Sacton $:5-3, ird New Waicn Wi oty Coned Conmminicn Requators [1983), Secten 310 |
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Results of Saptic Tanﬁnalyses
. {Sludge Sample)
Building NoJArea: 6750 A-3
Tank ID No.: ADBOO24R
Date Sampled: a2
Sample 10 No.: SNLAGOB422 N
Measured + 2 Sigma

Analytical Parameter Concentration Uncartainty . Units
Watsr Content g2.4 NA %
Arsenic ND{1.0) NA mgrkg
Barium 8.9 NA mg/kg
Cadmium 1.5 NA mg/kg
Chromium 1.5 NA mg/kg
Copper 141 NA mg/ky
Lead 12.1 NA mg/kg
Manganesa 3.3 NA mg/kg
Marcury ND{0.10} NA ma/kg
Nickel - NA mg/kg
Salenium ND{0.50} NA mg/kg
Silver ND(1.0) NA mg/kg
Thallium ND{0.50} NA mg/kg
Zinc 151 NA mg/kg
Grass Aljpha 4 10 pCilg
Gross Beta 33 23 pCilg
Gross Alpha 17 13 pCilg
Gross Beta 8 22 pCirg
Gross Alpha 16 13 pCifg
Gross Beta 21 22 pCig
Gross Alpha 14 i3 pCilg
Gross Beta 21 24 pCig
Tritium 269 280 | _ pCiL
Bismuth-214 0.0318 0.00751 pCimL
Cosium-137 <0.0110 NA pCvmL
Potassium-40 0.304 0.0645 pC¥mL
Lead-212 0.0236 0.00558 pCifmL
Lead-214 0.00341 0.00687 pCimL
Radium-226 0.305 0.00688 pCirmL
Thorium-234 0.324 0.00580 pCifmL
Thallium-208 0.00887 0.00277 pCimL

ND = Not Detected
NA = Not Applicable

AL/WPRS-F3/SNLR2792.7TD/1 §




Attachment 2

Sandia National Laboratories
Septic Tank Characterization
Summary Tables of Analytical Reports

December 1995

Building 6750



SANDIA NATIONAL LABORATORIES
SEPTIC TANK CHARACTERIZATION
SUMMARY TABLES OF ANALYTICAL REPORTS

December 1895

Prepared for:

Sandia National Laboratories
Waste Management and Regulatory Projects
Department 7583
Albuguerque, New Mexico 87185-1303

Prepared by:
IT Corporatian

5301 Central Avenue NE, Suite 700
Albuguerque, New Mexico 87108

December 14, 1995




RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bidg €750
Sampie 1D Number: 024409
Dats Samplad: 7-12:-85

Fercant Moistura:

Not Rencrted

Detoction Limit KM Discharge COA Discharge

Peramstar {Mathod) Resuft (DL} Limitt Limit* Commsents
volgtiie Grganics (8280] {Lgig) (vgrg) {mgt} gL}
Methylens chloride 2,400,000 18,000,000 01 T3 as0
Trichioroathens 110,000,000 18,00G,000 HNR TTO = 5.0
Tatrachloroathens 2,300,0004 18,000,00C NA TIO =50
Ssmivolatita Omganics (8270} fugig) Loxg) (mpt) (mgt)
di-N-Octyiphihalais 540J 4700 NR TTO = 5.0
Naphthalens 21004 4300 R TTC =50
reltrosodiphenylaming 500t 4700 NR TTO= 50
Phenarifyens 10000 4700 NR  TTD =50
Pi-N-Butyiphthalate TH 4700 NR TTCa 5.0
Pyreng 950} 4700 MR TTO =50
ButylBanzyiPrihalate 7804 4700 NR TTO = 5.0
4-Mathyiphenol (reanafyses) 230,020D 47,000 NR NR
bis(2-EthytnexylPhthatate 210,000D 47,000 MR TTO = 5.0
{reanalyzes)

Pesticides/PCHs (8080} {vgig) (lpkg) {mgL) {mg}
Amclor-1280 ‘ 13,000 12,000 0.001 T =50
Metals (60107 9} {mg/') mo/kg] {fmgA.) {mgL)
Arsenic 8,54 158 0.1 2.0
Barumn 1504 259 10 20.0
Cadmium 180 T5 .01 2.8
Chromium. 358 29.3 0.05 200
Copoer 212 7.4 10 165
Lead 1582 45 0.0s 32
Manganase 47.0 224 0.2 20.0
Micke! 28.74 £9.8 o2 126

Retfer to footnotes at end of table.

AL 95AWP/SNL TIR 1 6-7RM
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r . RESULTS OF SEPTIC TANK SAMPLING
' CHEMICAL ANALYSES OF SLUDGE SAMPLE
Bullding 1D: Bldg 8750 -
Semple 1D Number: Q24409
Date Sampled: 7-12-85
Percant Molsture:; Mot Reported
: Datsctlon Limit NM Discharga COA Discharge
Paramstar {Method) Asautt (15,8} Limif® Limit® Commants
Metais {50 H7FATD) {mgig} {mgkg) g} (mpL)
Selsnium L1:%) T5 u.as 20
Sitver X} 153 i 0.08 50 '
Thailivm WD 15.0 MR MR
Zinz 2560 293 100 280
Marcury 8.1 15 J 0.002 01
Notes:
# New Maxico Water Quality Contrel Commission Ragulations {1990}, Ssction 3-103.
& Clty of Albuguensue Sewar Use and Wastewaler Goniral Orzinanca {1593), Sastion 8-9-3 M - maximum allowsbia soncentrabion lor grab sample,
B =€ample was cluted. -
DL = Gigeciion lirmlt indicalsd en Wboralory repore
104 = Instrument datection limit,
4 = Estinatad concentsation of anahns, Detwesn DL and JDL
’J ND = Not datactes ubowe DL indcaced.
NR = Nt regulazed,
ALS-95WPISNLTISE-78/2
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‘r RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Buliding 1D: Bidg 6750 _
Sample [0 Nuraber; 024409
Date Sampled: 7-12:95
Parcont Moisture; Mot Raported
NN Diachurge

Paramater Jathod) Flasalt NDA Critics! Lovel Limig Communts
Jsoiopic Analves oGl 2 2<) {oCig) focigh (pCig}
Plicnium-232/240 -0.004 = DLD4 0.023 0014 RA
Plutonium-238 ~0.004 = D.002 o.021 0.3 NAR .
Strontiym-90 -0.0% £ 0.0D nos 5.13 NR
Thorum2a2 Q028 £ 0.037 0035 0.e2 NA
Thorhm-230 012005 0.038 [ vri] NFs
Thorumr223 5555 = 0,00 DA o524 NR I
Lrarium-234 6584252 125 0421 N
Uraniinm-235/226 0751090 1.51 105 NR
Uranium-234 12339 1.38 0.885 NR
Dry Gamma Spectroscopy {eCig + 2a) (pCly) {oClp) {pCiy)
Casium-137 ND 0.023 0.1 NR
Cesiumn-134 B ND 007 0.008 NR
PoAassiom-40 450 £ 5B 017 B.pad NA
Ghrormium-51 ) %43 0.1 R
Iron-59 ND 0.05% x5 MR
Cobalt-60 ND 0.021 0.0:0 NR
Zirconlym-9s ND 0.038 e RAy
Ruthenium- 103 ND 0.028 0.913 NR,
Ruthsnium-106 ND 0.5 L.o78 NR
Cedum-144 NC 0.084 0.041 NR
Thalhur 408 Q.OB2 + §.024 (] M NR
Laad-210 DR 032 0.34 WL NR
Lead-212 029+ 004 ' 002 ootz N,
Lead-214 023 £ 0.04 0.03 0.L4T7 NR
Bismwth-214 0.27 £ 005 004 L NA

| Raciven-224 0.75+ 0.32 023 ML NAR

Reter 1o focinotes at end of tzble.

AUSOEMIPISNLT3816-7aN
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RESULTS OF SEPTIC TANK SANFLING
RACIOLDGICAL ANALYSES OF SLUDGE SAMFPLE
Bullding 10: Bldg 6750
Sarmple 1T Humber: L24428
Oaia Sampisd: 7-12-85
Partant Molsture: Not Regortad
NM Discharge
Parsmatar (Methol) Rexuli MDA Tritics! Lovet Uit Comments
DOry Gami Specinescopy’ {pCip = 2o} fe¥ig) {pCig) [Fo vl
Aadium-226 0.25 £ 0.03 .04 o020 aoo
Ratfurn-226 ¢2T £ 0.08 oqr Q38 fa B
Aclirium-228 027 £ 006 [N Q038 HR
Thorum-231 ND 050 0.24 MR,
Thorum-232 ¢z7 =008 oar D338 NR
Thorum-234 374 x 0.47 025 .12 NR
Uranium-232 019+ 0,02 Q.10 eri] NR
Urankm-238 ) 374 +047 0.25 . DA2 NR
Ameariciun-g4 1 ND 0.030 O.ms NR
Hotes:
= ¥ New Me:so Water Queityy Cortrof Commission Reguiations [1954;, Secica $-103.
® ' solople urartum ariyzed by NAS-NS-305C; plutonlum by SL13028/5L1305%; simafian by T500-5R; thotum by NAS-NS-3004,
* Anayzed by methog HASL 300 &t Quanterm, St Louis.
* NMWQCGR standard for Ra-226 + Ra-228 combined in pCiL.
404, = Winimurn detactatie activiy.
ND = Not detected abovs MDA indicated.
MR = kot ragulaled,
RL = Not ksted.
ALM-SEMWPIENL TS B-TW2
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMFPLE

Building 1D Building 6750 - Dupficate

Semple 1D Humber: 024423

Date Sampled: 07-12-95

Datertion NM Dlscharga COA Discharge

Faramster [Msthod) Hesult Limi [BL) Limit" Limh® Commants

Volathe Crganics (8250) {g) gL} {mgl) {mgl)

Vinyl Chiorids .09 0.010 0.0031 TG = 5.0 Excaeds NM Discharge
Lirnit.

Chigreatnane 0.014 0.010 NR TTO= 58

1,3-Dichiorosthans 0.014 0.010 0.006 TTO =50 Excends NM Discharge
Limit,

1,1-Bichiprosthane 0.003J oo10 0.025 TIO =50

1.2-Dichlonoethans .0083 0.010 0.01 TTO = 5.0

Trichiorcathene 0.0084 0.0%e NR TTC =50

Tolusns 00024 0.010 0.75 TIO =50

Semivolatlle Organics (€270} fmg/L} (mp) {mot} {mgt)

4-Meihyiphanol 0032 p.010 NR NA

bis{2-Ethylhaxyf} Phiralate 0.003 0.010 NR TTO=50

Pasticides/PCBs (8080] mgl) {mgt) [mgt) gLt

gamma-BHG (Lindane) 0.00606 0.06005 NA TIO= 5.0

Matals (60 (Qr747G) fapl) {mpl) fmpt.} fmgiL)

Arseric £.0028] 0.010 0.1 290

Basdum 0.06394 0.200 1.0 200

Cadmium ND 8.005 0.0 28

Chramium ND 0.020 0,05 200

Copper 0.0131d 0.028 10 185

Lead B ND 0.003 .05 32

Manganese 00704 0015 02 200

Nicked NG 0.040 0.2 120

Salenium 0.0034J €.005 0.05 2p

Silver ND 0.010 0.05 50

Tralium ND 0.010 NR MR

N I} T M—— it NER— WE— p—

Reter ta foctnotes at end of table.

AL/3-25MPISNLTI816-804
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Building 10:

RESULTS OF SEPTIC TANK SAMPLING

CHEMICAL ANALYSES OF AQUEQUS SAMPLE

Building 6750 - Duplicate

Sample 1D Number: 024423
Date Sampied: 07-12-85

Petactlon NM Diachargs COA Discharge
Parsmeter (Mathod) Resuit Limijy (DL} Limi* Limit® Comments
Metais (SOTR7470] {ragl} {mgt} {mgt) mgt}
Zing 00544 0.020 0.0 280
Mercury ND 0.0002 0.002 0.t
Miscalieneous Analyses (mg) {mg) (mgl} (mgd)
Figd pH 7.8 pH unle 0 - %4 pH unita - 9 pH units 5 = 11 pH units
Formaldahyds (NIOSH 3500) NG 0.25 NR 280.0
Fluoride (300.0) o.57 b.20 15 180.0
Nitrats + Nrhe {253.1) ND D.050 0.0 KR
Qi + Grease (9077) 145 0.97 MR 153.0
Tatas Phanol (9085} 0.0688 0,050 aLos 40 mms NM Dischargs

Notes:

NR = Not regulatad,
TTO = Total woxic prganics.

* New Mexico Watar Quallty Control Commission Regutations (1990}, Section 3103,
b City of Albugquamue Sewer Use and Wastewater Controf Crdinance (1893}, Section 8-9-3 M — maximum adowalde concentration lor grab sampis.
DL = Dwtaction Imit indicated on laboratony repor.

IBL = instrumant getection lmit. ‘

J = Estimated conceriration of analyle, between DL and DL
ND = Not detectsd ptove DL indicated.

Refsr {o footnotas at and of table,
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RESULTS OF SEPTIC TANK SAMPLING

- RADIOLOGICAL ANALYSES OF AQUEOLS SAMFLE
Bullding iD; Buliding §750 - Dupheats
Sampls ID Number; 024423
Dale Sampisd: 07-12-95

NM Discharge

Parameter (Mathod) Resutt MDA Gritical Leval Limit* Commants
Radiclegical Analyses {pCiL = 2-a) {pCIL) (pC¥L) {pCil)
Gross Alpha (3310) 408+ 226 3.88 1.69 NR
Gross Beta {9310) 283137 3.8 184 NR
isotuple Analyses PGl + 205} (eCiL) (pCil} {oCiL)

} Tavum (906.0) 522 % 487 83.5 41.3 NR
Gamma Speciroscopy (pCiml. £ 2.3} {oCimL} {PCiL} {pCit}
Nona datected ghove ND vanous ML NR
MDA
Notes:
* New Mexico Water Quallty Control Comnission Reguiafions {1990}, Section 2-103.
® Anglyzed in-house by SNL/NM Departmant 7115,
MDA = Minimum detectable activity.
ND = Not datected above MDA Indlcated.
NL = Not Eisted.
NH = Not regulatad.

AL/S-B5ANPIENL- TG 58111 A01455.221.07.000 10-12-95 12:21pm




RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building ID: Building 6750 - Duplicats
Sample 1D Number: 024423
Dats Samnpled; D7-12-95
Percent Molsture: Not Reported
Detection NM Digcharge COQA Discharge
Paramater (Mathod) Reault Limit (DL} Limit* Limit® Comments
Volatiie Organics (8260} {ug/kg) gg) {mg.) (mgi)
Acatone 2,700,0008) 2,800,000 NR NR
Trichicroethena 43,000,000 2,800,000 NR TT0=50
Tetrachiorosthena 790,000, 2,800,000 " NR TT0=50
Semivelatie Orgamics " (gt tegeg) (mgl} {mgl)
{6270)
4-Msthylphenol - 130,0000 37,000 NR NR
Benzidine 1,700DJ 180,000 NR TTO = 5.0
bis(2-Ethyihexyl)Phithalate 94,0000 37,000 NR TTO = 5.0
1,2-Dichlorobenzene s60d 3700 NR TTO =50
Naphthalsne 13004 3700 NR TTO = 5.0
n-Nitrescdiphenylaming 2900) a700 NR TTO = 5.0
Phenanthrens 660J 37 NR TTO=5.0
Di-N-Sutyiphihalats 8809 3700 NR TTO = 5.0
Pyrons 4504 3700 NR TIO =50
Pesticiies/PCBs (8080) fughg) fugkg) (mg/L) (mglt)
Arociar-1260 12,000 §,600 0.003 TTO = 5.0
Matals (501 7470) {mgig) (mghg) (mgL) fmgt)
Arsanic 8.5} 1.8 o1 20
Barum 184J 23 1.0 20.0
Cadmium 19.4 58 D.01 28
Chromium 28.5 23.7 0.05 200
Copper 268 28.9 1.0 16.5
Lead 178 35 005 3z

Refer to footnotes at end of table.
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— R— g
...I RESULTS OF SEPTIC TANK SANPUNG
CHEMICAL ANALYSES OF SLUDGE SAMPLE
Bullding 10;, Buliding 5T20 - Dupiicate
Samphe (D Mumber: 024423
Date Samplag: 07-12.05
Farcant Mcisture; ot Aaported
Dataction NI Diwchargs CDA Discherge
Parameter (Methad) Famult Limit (D) Uit Limn? Cammens
Matals (6010/7470) {mg’kg} {markg) (mgl) (g}
Manganese 44.8 7.3 02 200
Nicked 325 48.3 0.2 12.0
Selaniurn £5J &8 0.05 28
Sivar 5.0. 116 [l o 54
Thalium i) 1.6 NA NR
Zinz 3210 23,4 104 %0
Margury 8.4 1.2 0.002 0.1
Notes:
1 2 New Maxico Watar Quality Contiol Commission Regulations (1890}, Section 3103,
b ity of Albuguengus Sewer Lise and Wastewater Conrol Ordinance {1993}, Saction B-5-3 M — maximum alfowably concantration for
grab sample.
B = Analyta detecied in mathod blank,
D = Sampie dilded because of high values.
DL = Deaclon imit indlcaled on laboratory report.
IBL = Instrument detection limit.
J = Estimated concentration of analyts, batwesn 0%, and iDL,
NC = Not detected above DL indicated.
MR = Nat raguatad,
TTO = Tolal soxic organics.

AL BSANPISHLTIDTB-827 301455.221.07.007 12-12-55 5:03am







ANNEX B
Data Validation Report



Project Name

DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

0 Ner- ER S.e',a,‘r‘t F—:-e_(c(,i

Case Number ___ 7223 230
Sample Numbers __ %[ Sewples (see amaly Freal cmpect fur cpo i Fre St o %5)

Page 1 of §

AR/COC No. 600395~  Analytical laboratory ___E PCL

ARI/COC No.
AR/COC No.
AR/COC No.

Analytical laboratory
Anaiytical iaboratory
Anaiytical {aboratory

SDG Na.
SDG No.
SDG No.
SDG No.

MNA

1.0 EVALUATION

e,

3)

Reporting units appropriate for the
matrix and meet project-specific
requirements?

— - ___

4)

5)

e ——

Cuantitation limit met for all
samples?

Accuracy
a} Laberatory control sample

- — -
item Yes
1} Sample volumae, container, and
preservation correct?
—
A —) —
2) Holding times met tor all
samples?
—"

/
e
/
|

No ] If no, Sample 1D NoJFraction{s) and Analysis

]

accuracy reported and met for |
alt samples?

b} Surrcgate data reported and
met for all organic sampies "

anatyzed by a gas chroma-
tography technigue?

Reviewed by: 4 ..#h, J KL

Date: {0 {(Q(?&
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 20f S
me . e
ltem Yes | No  no, Sampie ID No./Fraction(s} and Analysis
¢) Malnx spike recovery data S08—1 =% [Ba e refu Hr &
reported and mat for all
samples jor which it was | S8 -1t = Ba Lérand {0‘”)
reguesied?
M_
8} Pracision Mot~ °‘-Pf-’ {roabe 1-tcf M(’ catt

a)} Laboratory control sample

precision reported and met for | A% nof- anolyvzed with sukm' Hed
all sampies? S;&r.«./(v 4 Jeae, HE, Mefs [f)
b) Matrix spike cuplicate RPD SQg—15 =7 e L”” retw | ) ®
. data reported and met for all -
samples for which it was
I! requested? .
7). Blank cata SQ8-1S" =2 g acd Fb
a} Method ot reagant blank data
reported and met for all — | S8tk = Ay @
samplas? -
b) Sampling blank {e.g., field, ER -2y - 70 “EE. = - Ra @

trip, and equipment) data
repcried and met?

i
B} Narrative included, correct, and

complete?

S ——,

2.0_COMMENTS: All itens marked “No” above must be expiained in this section. For each item, give
SNL/NM ID No. and the analysis, it appropriate, of all samples afected by the finding.

o P9«’“1‘&*‘-'-{‘ recoenrre  amel  He !‘E/CHL e, ,ﬂerz:eaj ol iFference
wrer e s rt,ﬂa#ltc{ For Boa in He mMiimsp Ja«uf’(ﬂs
[$198=15) - Percent miouemmes wrere brated  fouw For Ea

Reviewed by; . 4—#-—, 4/ /Z.l.e

pate: _____of193g
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DATA QUALITY INDICATOR CHECKLIST
. {DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page Jof §

2.0 COMMENTS CONTINUATION SHEET

o Ho MY aol MIO .';aw./‘!-u fr Ea (Sf‘?&"b\_

@ “T " UOL[U\-QS (I V‘Q ‘ﬂ-crr»t‘td e (“L‘. Hie A‘A (! Lan 'S

S-a M,»’p LE_.‘-

Sugg —1SC =7 HQ e PFE

soe-/6 = A

@ u:S " Ja {\-AL,G {\QF—ﬂﬁ—LLO( FD ' E‘\ e f'&( G:? uf'ﬁw&/‘*f_

blan £

J/
Reviewed by: . 4_74__, 4/ /g»&

oae:  t0lra (58

ALZ-04/SNL:SOP 30448 Ry



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
' Page 4 ol 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesAractions tor which
deficiencies have been noted. Use the qualifiers given at the end of the table it possible. Explain any

other qualifiers in the comments columan.

L —
Anawysis Cualifiers Comments
/‘7r
[\? ] ‘Y’:
Lﬁvq /
% N
K ‘P?
Y
pt /]
Piadze
4
/f—/ R
. 7 o T t—arm——
AT khoel M
GUALIFIERS: ‘
J « Estimated quantily {provide reascn) Q = Quantitation limit does not meet criteria
B = Contamination in biank {indicate which blank) A « Laboratory actyracy does not meet criteria
P = Laborawry preeision does not meet criteria U = Analyte is undetected (indicate which analyte and
R = Reporting units inappropriate reason for qualification) |
N = There is presumptive evidencas of the presance NJ = There is presumptive evidence of the presence of the
of the material material at an estimated quantity.

U « The material was anaiyzed for but was not
detected. The asscciated vaiue is an estimate
and may be inaccurate or imprecise.

cenvuncry,_ Lt Bl

Date: tolwl 28
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DOCUMENTATION COMPLETENESS CHECKLIST : IG5
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1) -
o
Project Leader féw.ji Eg:!&n_ [ Project Name  {0( Mo -ER So_f?lﬁi'c lCre(d{S' CazeNo: 7213 .230
ARICOC No, o035 Analylicaf Lab ELCL. : SDG No. N A

T

in the lables below, mark any inforrnalion thal is missing or incorrect and give an explanalion,

1.0 Analysis Request and Chain ol Custody Record

Line Complete? Resotved?
No. ltem _ [ Yes | No If no, explain Yes | No
1.1 ] Allllems on COC complela - daia enlry clerk inilialed and dated | A MNab- o pp [ iuable
1.2 | Conlainer lypels) coirec! lor analyses requested —
1.3 | Sample volume adequale for # and types of analyses requesled |
1.4 | Preservalive coirect for analyses requesied | = _
1.6 | Cuslody records conlinuous and complele -
16 | Labsample aumber(s) provided —
1.7 | Condilion upon receipt Informalion provided —
1.8 | Tritlum Screen dala provided {Rad labs) A Mot- eipplrcadole, agm-RMa it (acabiva
2.0 Analytical Laboraiory Report
Line Complela? ‘ ‘ Resolved?
No. llem Yes | No If no, explain - Yes No
2.1 | Dala raviewed, signalure -
2.2 | Date samples received —
2.3 | Mathod reference number(s) complele and carrect " ‘
2.4 | Quality conirol dala provided {MB, LCS, LCD, Dalection Limil) o |20 aol amalyzed (Vo€ HE, eud Matalt)
2.5 | Maliin spikefmaliix sptke duplicale data provided(il requasied) —t Hoby : aal raguss ted U
2.6 __| Narralive provided —_— Y N
2.7 { TAT met e Net agp lreable o .
2.8 | Hold times mel — . )
2.9 | Alrequesled resull dala provided - —
Uased on Ihe review, this dala package is complele [~fVes D No
If no, provide :  correction requesl tracking # and date corraction request was submilted:

Reviewed by: M J zlﬂ Date: (o /ﬁ' (5 Closed by: N _pawe _

7T




List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier Comment :

A Laboratory accuracy and/or bias measurements for the assoclated Laboratory
Controt Sample (LCS) do not meet acceptance criteria.

Al Laboratory accuracy and/or bias measurements for the associated Surrogate
Spike do not meet acceptance criteria.

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike
(MS) do not meet acceplance criteria.

B Analyte present in laboratory method blank

Bl Analyle present in trip blank.

Bz Analyte present in equipmant blank

B3 Analyte present in continuing calibration blank.

J The associated value is an estimated guantity. (Note: this qualifier may bc‘ used

in conjunction with other qualifiers (i.e., A3}

n The method requirements for sample preservation/temperature were not met for
the sampie analysis. The associated value is an estimated guantity.

32 The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity.

P Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) do not meet acceptance critera.

Pi Labaoratory precision measurements for the Matnix Spike Sample and
associated duplicate (MS/WSD) do not meet acceptance cnteria,

P2 Insufficient quality control data to determine laboratory precision.

Q Quantitation lirrit reported does not meet Diata Quality Objective (DQC)H
TEqUITEMENLS.

R The data are unusable for their intendzd purpose (Note: Analyte may or may nct
be present.)

U The analyte is 2 common laboratory contaminant. The associated result is less

than ten iimes the concentration tn any blank.

Ul The analyte was also detected i a blank. The associated result is Jess than five
limes the concentration in any blank.

ur The analyle was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imgprecise.

* This is not 2 definitive list. Other qualifiers are polentially available, see TOP 94-03. Notify Tina
Sanchez to revise list.



SAMPLE FINDINGD SUMMAKY Fage o a1 -

Site: it MNen- ER Qaﬂlm Ee(dg

AR COC: 600 395 Data Classification: DU'”Z
Sample’ ' Dv
Fracrion No. Analysis Qualifiers Comments
ER 12454750
—DF | 74%0- €92 T, AL
_BH{-&-% 7

~Bett—ro-S v Z : ?

; ) 7 /
—EHZ-S’f Y, ¢ E
~RHZ 0 < .

S ER-12GS—~ 4770
-0t 7‘?"/0"39'2- Wl

~RHI=-d5-5 v
~Rut-9.5°C ¥ ?

~J

~BH2Z —q.€-%

—RHT ~H#.5 -5 v// (
a3 a7
-BH3 -95 %

*Sﬁyq,ﬂf—g \{ 7 £
—BHY -7 5 L ¥ (

FR- 12956720

H96-30-F | TAZ

—DF |
—gri-4.5-5
~BHI-9.S-S 8 %

-8z —q5-s Y < ?

-RBHe ~9.5-% /

Sample No.Fraction No. - This vaiue is located on the Chain of Custody in the ER Sampis [d field.

Analysis - Use valid test methods provided below or if the result applies to an individual 2azlte within a test method.

use the CAS number from the anahtical darta shest.

DV Qualifiers - The entry will be 1aken from the iist of valid qualifiers and associated comments, If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinare adding them to the list.

Camments - This is only 10 be used i a comment associated with the qualifier is not approprinte. needs modification
because of an unusual circumstance. or additional clarifization is warrantad.

Test Methads - Anions_CE. EPAGD10. EPA6020. EPA™470 1. EPASOISB. EPASOSI. EPAS260. EPA8260-M3.
EPASZ70. HACH_ALK. HACH_NO2. HACH_NO3, MEKC_HE. PCBRISC

Reviewed by /‘#7/ /Z'L C Dute ./0/[9/99
k =




SAMPLE FINDINGS SUMMARY Vage & ar 37

Site: (O ¢ Mot ‘EIE ge,ﬂg."c E‘ef’cfs

Ak COC 60'0 fa Daa Classificaton; D‘J -2
- Sample’ Dv }
Fraction No. Analvis Qualifiers Commants i
/ EE—1205~bLZY g
, 39-27-6 | B :
- OF! . 7439 :
¥ -8t#-s-5 7
of -RH 1=ro-5 © 2 ,7 f
BHT-5-¢ : ‘ |
g-Hz-c0s
- BH3-5-S ( l
) “RHZT-0-5 |
)"E£~a295'—662o i J :
Y e TH{46-3G-3 Az P2
¥
i Z ? ! |
SR
- DF ! THYC-FR-7 I N
| / '[t
S Qg |
\CY ‘2 q’O-IG'G{J F

Sample No.Fraction No. - This value is tocatad en the Chain of Custedy in the ER Sampiz 1d field.

Analysis - Use valid test methods provided bzlow or if the result applies to an individual azalvte within a test method.

use the CAS number from the anaivtical data sfiesr.

DV Quaiifiers - The snmy will be taken from the list of valid qualifiers and associared comments. If ather gualifiers
ngt on the list are needed. contact Tina Sanchez 10 coordinate adding them to the disc

Comments - This is only to be ysed if a comment associcted with the gualifier is rot appropriats . nzads modification
beeause of an unusual eircumstance. or additional clarification fs warranred.

Test Methods - Anions_CE. EPAGQI0. EPAGO20, EPA™470 1. EPASHI B, EPASCS [, EPAS260. EPASI60-M3.
EPASCF0. HACH_ALK. HACH_NOZ. HACH_ND3. MEKC_HE. PCBRISC

Revievel by /#7 4 Z/[( e /G /“? 'f?g
—




SANPLE LY YGI DULIVLIYEAIILT ey e ~ - -

sier (O Nea-EEF S.Q,ol,r E'e,(nfg

AR COC: too3as Daza Classification: Dv-2
| Sample DV
Fraction No. Analvsis Qualifiers Commzng
1 ER- 245 T30 ‘
B RNy | THe-3TE | T AT
- BY3-45-% v

—BH3 4537 7 . 7

R 2 z )
~gdv-gs-s/

| _EpAteze |7v403a-3 | Bz -

ER-(295-bTSO-EB

e

—

Sample No.Fraction No. - This value is located on the Chain of Custody in the ER Sampiz [d fieid.

Analysis - Use valid test methods provided befow o if the result apolies to an individual az2ivie within a test method.
use the CAS number from the analitical dara shest.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. if other gualifiers.
not on the list are needed. conract Tina Sanchez to coordinare adding them to the list.

Comments - This Is only 1o be used if 2 comment associzted with the qualifier is not appropriate, ne=ds modification
bzcause of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE. EPA6010. EPASO20. EPA470 1, EPAS015B. EPASOS 1. EPAS260. EPASZ60-M3,
EPA8270. HACH_ALK. HACH_ NOZ. HACH_NC3. MEKC_HE. PCBRISC

Resiewed by: /«ZZ._I 5,/'/Z/L Dute: /c/fﬂf[‘?g
d by =




SAMPLE FINDINGS SUMMARY

Site: ST DF
ARTOC:__ 602 & Daa Classtfication: éﬁcjf}gﬁz‘:ﬂa'c S

Sample bv !
Fracrion Me. Analysis Quzlifiers Comments

My Lote e QzrlV

&) s ede elen e T

Sample NoJ/Fraction No. - This value is located on the Chain of Cestody in the ER Sampls 1d field.

Analysis - Use valid test methods provided below or if the result applies to an individual analite within a test method.
use the CAS number from the anzlvtical daia sheet.

DV Qualifiers - The entry will be wken from the lis: of valid qualifiers and associated comments. [f gther qualifiers
not or. the list are needed, contact Tina Sanchez 10 coordinate agding them to the list.

Comments - This is onlv 1¢ be used il a comment associated with the gualifier is rot appropriate. needs modification
becayse of an tnusual circumsiance. or additional clarification is warranted,

Test Methods - Anions_CE, EPA6010. EPAS020. EPAT470°'1, EPASGISB. EPAS(RL. EPAS260. EPAS260-MA.
EPAE270. HACH_ALK. HACH W02 HACH _MNO3 MEXC_HE. PCBRISC

Reviewed by: A»/m Dute ?‘beﬁi‘f? \—E‘ (




‘SENT BY:XeroX Telecopier T027%

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

P12~ 4-97

PRl Vb N N b

v 1I33RM

’

15036825109~

505 B84 TEI9IHI0

CHECKLIST
Project Name ST A D F ] Site-tamer Case = 2222, 2300
Laboratory Nametob NosBatch No. (5L / G OLBRE Chain of Custody 00356
Analysls Method £ 24 o220 g, H/ﬁSé “Zp0. 0 Parameter Llat: /2 pp<< @bﬁg}{v Grarmpd Spee
REVIEW ITEM ~ YES | NO | NA COMMENTS ] ]
A. HOLDING TIMES T L
1. Preparation and analysis hclding times W
met? Zp e
| ——T" ' -
2 fhh::k-::‘l?f e paramcters analyzed for Bnd ]
B. CALIBRATION VERIFICATION e peatreer| et o
1. Detectors numbersd and documented? ) i
2. Fraquency: Daily < waekly . Or ‘/ ]
monthly 7
3. Acceplance criterin: Mpt? " , N
C. LABORATORY CONTROL SAMPLES Ennar s R . . i
1. Standard: Independant, cemfuad raferencs /
material? /
2. Frequency: Each batch? 4 ) J
9, % Recovery 80-1205% or 7 v’ v
JETHOD BLANK ] A, et el s
1. Frequency: Each bateh? v/, - ' 7 " =
2. Matrix: Matrix specific? v : ) - |
3. Praparation: Entre procedure? v /
4, Blanks show contamination? / 4
E. MATRIX SPIKE = AR
1. Fraquency: Each batch? : v Mo MS/HS D _14.‘_ (5 Amdt A_S&L
2. Matrbx Matrix spacific? S T, ANLOC grorcd ’Z ﬁ : !E
3. Preparation: Enlirs procedura? v ConBien . Mo daTs gl ldid MMS/nsD
4. % Pecovery; 75-125% or ___ 7 v b Ceoma A/R B alecodoz s o5
F. ANALYTICAL YIELDS/OTHER ; e Mo 7 J4_pp Sieabdle
1. Tracer: Carect type, recovary mat? - ,
2. Ingrowth end/or decay: Correct fectors / /7
applled?
3. fguﬁsgjcéms;m Planchetts loading / ‘L
G. DUPLICATE Tt RP s AN TN A/B aiﬂu.fmf
1. Type: Lab of fleld?’ < Lmcrenmen. Ty DER u.»f«-oﬂ 2
2. Frequency: Each batch? v , M o Lot piciiacdn i .
3. Matrx: Matrlx specific? J /f/’o C{aﬁ— N T4 : W

ALQY-2SAWPALITCO T 3359

L7 12-17pm



DAMTDLE FIALLEYLD SUIVIIYIAILT

Site: 57"!" DF

ARTOC: é o003 7 6 aia Classification: AMIC.
Sampie’ bV
Fraction MNo. Analusis Qualifers Comments

A/ IO m Lrtde fw

' ™
y .
/gmﬁw cwm

Sample No./Fractior No. - This value is located on the Chain of Custody in the ER Sampte Id field.

Analysis - Use valid test methods provided below or if ihe result applies to an individual analvte within a test method.
use the CAS number from the analytical daia sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. 1f other qualifiers
not on the list are needed, contact Tina Sanchez 10 coordinate adding them 1o the list.

Comments - This is enly to be used if a comment asseciated with the qualifier is not 2pprogpriatz. needs r-od;f‘cauon
because of an unusual circumsrance. or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010. EPAG020. EPAT470/1, EPASGISB. EPAS081. EPAS260, EPAR260-M3,
EPARB27). HACE ALK HACH NO2 HACH_NQ3. MERC_HE. PCBRISC

Reviewed by 7&-:._ /ﬁl WDM:: g/éﬁ g




TOP 54t
rev. 0
Atachment C
Fage 95 of 115
July 185¢

ORGANIC DATA ASSESSMENT SUMMARY FORM-~
{Data Veriication/Validation Level 3 DV-3)
Faze 1 of 13

SITE OR PROJECT STEDF SAMPLE IDS ™~ 22¢4 J‘/J 0244%

ANALYTICAL LABORATQRY &L NO. OF SAMPLES

LASORATCRY REPORT # GRO6 2R LR]29E - 6620 - XXX X, LRSITS-4 7 30- XXX,
- CASENO. 7223 2300 [ﬁ*/az,s;;gia xxfo/z—/.??{-éﬁf XxXx,

‘ﬁ/QC&:# 600356 DATA ASSESSMENT SUM].‘IARY

Describe prob)enis.’quaﬁﬁcarions below {Action ltems and Arezs of Concern) HE
VoG SVOC  FESTFCE  -BFH=at g Mfey
1. HOLDING v - A4 v
TIMESFSESERVATION :
2. GCMS INST. FERFORM. v --'/ ol
3. CALIZRATIONS WINDOWS - / -
4. BLANKS ~ / o
3. SURACGATES v v v
g, MATRIX SFIKEDUP -/ _ "'// ~
7. - LABORATORY CONTROL - v o
SAMPLES
8.  INTESNAL STANDARDS v v e
c.  COMPOUND / e /
ADENTIFICATION
10, SYSTEM PEIFORMANCE s 7 /
1. OVERALL ASSESSMENT v/ v v o
 {check mark) — Acceptable: Data had no problems or quzlified due to miner proolems
N - Cata qualified due to major probiems NA - Neot APP}’.""’MQ
X - Froblems, but do not af‘ect data . . :
Qualffiers: J- Esamate
/ / Ud - Undatectad, estimated
ot g/4/e< ' | .
_BLTHONFTENST_/f) Al <o plo ppine prepaild g Rawolned o
’ HoLor PEHE P T v ot / o] ) - 4 -‘ ..n' -1 ,. - {- ™ ‘J_- /‘ .11'4//;’ P o o= ) "

N ¥ ’
AP AP 7
LA e B O A g A EL At oy oY A A AR st W W VT 2 e,
A =

T o ..J_.J."__.. » '/ f. DA AN, =] ’
% . —~ Ry, 5 = ¥
I I e O, WL At (Lot ool Al ol ol AL B ’...-qf-.,—-\-.‘..-.—.ﬂ A e
__M@ T L e g 4 Ee o e v

Faviewed By: &;u__/f'/w
Cate: <727 %<

AL WRBNLSTFI0NC A




ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 OV-3)
1.0 HOLDING TIMES AND PRESERVATION
Indicate the holding time criteria below that was used o evaluate the samgples,

SW-848, 2rd. ed.
Other:

TCP 5a.0a ¢
Fev. D
Arachment C
Fage 1G1 sl 115
July 1858

Fage 3 of 18

List bzlow samples that were over helding time criteria.

! Samgle ID l | V13A [ Data Analyzsd //_ Action
] | | /
jj | | il L/
1} | e A |
' | A |
| | i |
| | A |
NOTE: VISR = Velidated timz of sample rece!
Ware the comrect preservatives used? Ye No [
Lisi below sampies that were incorregfly praserved.
Sample Ne. ‘ / Type of Sample Deficiency Aclion

/|

;
!
!
\

|
|
/ { |
|
|

Reviewad By: _4&.,-,..‘, // M {/"//??

M=ata-




TCP 654.03

Fev O
Arachment C
Fage 104 of 113
July 1654

3.3 0ODT and Endrin Degradation

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data VerificationvValidation Levet 2 DV-3] '

Not Applicrble

~ List below the standards that have a DOT ¢r Endrin breakdown of >29%5

Pzge £ of 13

7 {or 2 combined %of >205

Date/Time

Standard 1D

DDT/Endrin

% Breakdown

Ac‘.icn

|
.u

Samples

1?

/

|

/

|/
v

i
|
|
!
|

|
|
|
|
|

/
/

|

] Affect
|
|
|
|
|
|

3.4 DBC Retention Time Check

15 the %D bemween EVAL A and each anzlysis {quanti
limits (2% for packed coiumn,

Yas 1

NG D

3% capiltary 1D <0.32 mm, and 13% for mecebors)?

ticn and condirmation) OZC ratenticn time w'h in QC

Date

D&C %D

Action

e | e | e | — [} ——

Far the above criteria

It erors are found,Aist belew with necessary corrections:

lined in Sectlions 8.1-8.4, check for transcriptionvealculation errors.

/

/

/

FRaviewed Ey

Daiz:

*‘-’71; 75 |



TGP 5201 -
Fev ¢
Allachment G
Page 105 of 115
July 1954

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Lavel 3 DV-3) '
Page 7 of 18

4.0 INITIAL CALIBRATICON
Has inttial calibration been performed as required in the EFA method? Yes E/ No ]

Wars the corres number of standards used to calibrate the insirument? Yes Ea/ No D

For GC analysas of PCBs and Pesticides, did the laboratary follow the correct 72-hour sequence of analysis?

vas L1 No [ A/r? ' /’oﬁ/fcdé /e

List below campounds which did not mest initiz| calibration criteriz outlined by the EFA msthod.

| instument 1D ’ Dats l Compound ' FF2:FSD ‘ Acton ' Samples Aitecled
"""" | ékez CQ&W d—tl Mﬂ@% h.o—f Q-VL'TCL 7-20—:*
red o Mo oo o

B
l

; [ |
iSVﬁC-'JI%M‘Fm
| ! 1
!‘ HE: Yol .l
i

| | |
|

Check for transcriptionycalculation errors. | errors are presant. summarize nacessary ¢arrections below:

YA
| |
[ |
| |
| |
| |
I |
| |

Faviewed By W
Dater 7! YLEY

It T erlum eL SR .



TGP 52-03°

Fev. @
Allachment ©
Fage 107 of 115
July 1554
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3}
Fage 9 of 18

6.0 BLANK ANALYSES
6.1 Method/Reagent and Instrument Blanks

Has a methodfreagent blank besn analyzed for each set of samples or for every 20 samples of similar matrix,
whichever is more frequent? Yes B/ No [

Hzs an instrument blank been analyzed at least once every twelve hours far szch GC/MS sysizm used?
ves I No D

§.2 Field Rinsa’Equipment Blanks

Ars there fieldrinse’equipment blanks assacizied with ehch szmpling ¢z y or &} frnquem., spe:) fied In the

samgling pian. Yes B/ No (J SVOCs L@H’)’

Lis: below compounds for which analysss ware raquesizd hg! were detecias in any of the blanks analvzsd:
1 l Ccne. FOL ‘ Samplss Anzais i
M | Dzt2 Elank D i Co*ﬂfound { ) { ) ‘ zuzn L"vel ('-u. ion

= }?/?/ 2 ol oasr 7 = -spi P )gi de ! EX 0:;@ Mzﬁ g:_.:e;C ‘ l"";., Mﬂ 35474254
| | . L

87T IS T RC 51744 ]-2‘_?;;"7‘1‘7’ |/.:!0,ﬁ/
|
i
|

|
|
vl |72
] il
|
|
|

P 879 7Y
|

[ W4 2 W)
:.:':- |2 S0

POL = Fractibal Quantitation Limit from EPA Methed,

Note: VOCs - CAb Ky WMJM
(o gﬁ)wﬂ“fﬁs M&mmwm

Fevigwed By: ,&—p_/f/m

Datz: /7 Je%




TOP $4.03 *
Fev O
Altachment C
Paoe 108 ol 115
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Lavel 3 DV-3)
Page 11 of 18

if surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?

! i ;V; + Afp/e'c.wéaé. :
Yes Nec | /{éVLW-&Ab/&

Are method blank surogale recoveries outside of fimits upon reznalysis? Yes NoﬁA

E
Na E/ 4;];8/

Arz transcription‘czleu’ztion emers prasent? Yes K

if vas. note nscesszry corrections.

ifviewed Ey: w | ‘Z/ ‘7,/ 7€

iq-
V2



[ S

TGP 2.

Fav 0
Amszmment C
Faoe 312 of 115
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Valicaticn Level 3 DV-3)
Fage 14 of 18

10.0 INTERNAL STANDARDS EVALUATION

List balow the internal standard areas of samples or blanks which did not mest criteria.

Acczplable /
Fange toh
Ll
l { MM N ,
| |
| |
ion umas of the imzmal siandards within 30 s=zonds of the associaizd caiisraticn siandarc?

No [

Iriernal
Dzte Eemple ID Out

11.0 TARGET COMPOUND LIST ANALYTES
11.1 GCMS Analyses

Arz in2 reconsinucied ion cargmaiograms. 1n2 mass speoia for the icentified compounds. £nd tha gzia sysizm

pricicuts inclugsd?  Yas No [

Is chromatographic periormance aczeptzble with respect ta:
Ezseline stability? Yes @/ No U

Resclution? Yes [‘3/ No [

FezX shape? Yes E'r No [

fuli-scale graph (attenuation)? Yes Q/ No [J

[ -1

revizwed By: ‘ /w

ALTE WESNL EDF0SSC Ry



TOP 52.03
Fev 0
Allachment C
Page 113 of 115
July 1834

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Validation Level 3 DV-3)
Fage 15 of 12

Cther:

Is the RRT of each reportzd compound within the limis given in the methed cf the standzrd RAT in the
cantinuing calibration? Yes No [J

Are zll the ions present in the siandard mass spectrum &t a relative inlensily grezter than 10% alzo present in
the mass specirum? Yes B/ No [

Do sample and siancard relative intznsitias agree within 20567 Yzs E/ No [

if no for any of the zoove. incicalz below preblems and cuahificaizns made 1o daa:

11.2 GC Analyses Ao+ ,4’,90/,@,”&/’6,

nerg any ransriptizncsicelstion errars Satwesan ing raw Z212 2nd the rEaaming orms~

i
1]
—

ounds within the calculated retzntion time windows for both quantitziion and

Na ]

confirmaticn analysis? Ye




Attachmen: C
Page 11£ of 115
July 1832

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Validation Level 3 DV-3)
Paze 17 of 13

13.1 Chromatogram Quality
Werz baselines sizble? Yes B/ No O3
Wsr2 any negative peaks or unusual peaks present? Yes R B/

Werz early eluting peaks resolved 1o baseling? Yes M No [

W inzarrect quaniitations arz evident, note corrections Necessary teizw:

Ars nie regursd Quaminziian limits (datection limils) adiusizd to refizz sampis Zivtions and for souis, sampizs
maiziurs? Yes [ Ns [

srrzziions and note balow.
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14.0 TENTATIVELY IDENTIFIZED COMPOUNDS A/(9+7%fj.‘-ﬂ L/'t

Arz Tantztively identified Compounds (TIC) properly idzntified with szzn numbsr orretshtion time. astimatzd

canzantration, and J qualifier? Yes d No L

Ar2 the mass specira for TICs and associated "best matehi-s5acira included? Yas L] No I

Arg eny TCL compouncs listed as TiC co Gnds? Yes (L] nNoUd

Are 2zch of the ions presant jn4fie reference mass specira with @ reiztive intensiy graater than 12% also

presznlin the samplem@ss specium? Yes (1 Ne [

ALZRIWRSNL SOFIQC R



SAMPLE FINDINGS SUMMARY

Site: 57% DF

ARTOC: é D03 56 Data Classification; %ua 2] g.,v,'c_

Sample’ Dv j
Fraction Na. Analvsis Quatifiers Comments [
i

1

/Vo /Za.Z» e ?MW

\qq

oﬁ‘@-mﬁ’éff

Sample No./Fraction Na. - This velue is located on the Chain of Custody in the ER Sample [d field.

Analysis - Use valid test methods pravided below or if the result applies to an individua! anahze within a test methed.
use the CAS number from the analvrical data sheet, '

DV Quazlifiers - The enory will be taken from the list of valid qualifiers and associated comments. [f other cualifiers
not on the list are needed. contact Tina Sanchez 1o coordinate adding them to the list.

Comments - This is only 10 be used if a comment associated with the qualifier is not appropriate. reeds modification
because of an unuzual circumstance. or additional elarification is warranted.

Test Methods - Anions_CE, EPAG0I0. EPAG020. EPA7470°t, EPARDISB. EPASOS 1. EPA8260. EPAS260-M3.
EFAS270, KACH_ALK. HACH_ NOZ. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by: &;/WD&:: 7/‘%/‘?‘?




TOP 52.03

Rev 0
Alachment C
Page 35 of 115
July 1954
INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)

. Page 1 of 16
STEORPROJECT S 7T ¢ DF CASENO. Z223.230p
ANALYTICAL LABORATORY & &L SAMPLE IDS
LABORATORY REPORT # 90682 ¥

E72-1295- 6631 -BH/-6t-/1~SD

TASHHEADER— AR COCF- 6@0396

NO. OF SAMPLES _ /< o/

DATA ASSESSMENT SUMMARY

HOLDING TIMES
CALIBRATIONS
BLANKS

ICS

LCs

DUPLICATE ANALYSIS
MATRIX SPIKE

MSA

SERIAL DILUTION
SAMPLE VERIFICATION
OTHzR QC

OVERALL ASSESSMENT
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UJ - Undetectad, estimated
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R - Unusable (analyte may or may not be present}
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B, LesS/ecs Noes
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REVIEWED BY: K_/{.Zféf

?S/'/,/i‘i”

DATE REVIEWED: _
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TOP 894.03-
Fev 0
Alachmen) C
Page 3701115
July 16654

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3-—DV3)
Page 3 of 18

1.0 HOLDING TIMES

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Hold:
time bzsgins with validated time of sample caliection.

Holding Drays Holding Aclion’
Time Tine was
Parammeter Criteria Sample D Exceeded

|
|
i
i
l
|
I
|
|
|

N N
17 oF
s U 00"
D/ 4
L/
A ;
Werz the comect preservatives used? No O
List below samples that were incarre preserved.
Sample No. l / Type of Samples Deficiency Action
o

A

Raviewed By: A ,;/Zf_,f.f Date: ¥/ /9%
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TOP 92.03
Rev. 0
Atachment C
Fage 40 of 115
July 1954

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
rage 6 of 18

3.2 Method Blank

Was one method blank analyzed for:

Each of 20 samples? Yes [Z/ No (]
Each digestion batch? Yes B’/ No [
Each matrix type? Yes & wno 3

Both AA and iICP when both are used for the same anaiyte? Yes O No (] /V, > ,ﬁ/;/ CAA ,é
. or

At the frequency indicated in the EPA method or QAPP? Yes [ No OJ

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry anzlysis.

List analytes detected in method blank samples below. NOTZ: For soil samples. be sure to ca.culate blank
values using digestion weights and volumes.

Dats Detection
Limits ZMmpies Allactad

- L=

1

£ A7 ]

/;W |

I o —. X :
|

|

Freparation Analyte Cone. ‘ Required Action Level

w7

//
]
= .

is concentration in the method blank below the detection fimit? Yes B/ No (3

Affected samples:

Reviewed By: ,&-_&//m Date: ?/7/? g

Z-RAWPISNL.SOF304C R




TOP 9403

rev. 0
Atachment C
Fage &1 6l 115
Juty 18E2
INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data VerificationfValidation Level 3-—0DV3)
Fage 7 of 16

3.3 Field/Rinse/Equipment Blanks
Was a field’'equipment blank analyzed as recuired by the EPA method or QARP? Yes 0 wne™

Lisi below analytes detected in the figld blanks. NOTE: For scil samples, calcuiate blank vzlues using
digesticn weights and veolumes. - .

| - Reguired i
i Collacticn | Detection : : |
L Datz Blank 1D Analyte Cene. Limits Action Level Aiiecied i

|
|
|

&
%

—

4.2 \CP lﬁTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyzed at ihe beginning and end of & run or al leas! twice every
8 haurs? (Not required for Ca. Mg. K, and Na) Yes No [

Samgples affected:

Are the values of the ICS for salution AE within 80-1209%37 Yes EZ/ No ]

i no, is the cancentration of Al, Ca. Fe, or Mg lower than in 1CS? Yes (O No [J A/o?"/fﬁ/j’é*z‘ fe

Favizwed By &“&,/m Date: *xjim ﬂ{mh {/y/?g/

Mrisd

AL 2220 R SNLISOPI0LLC R
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TOP 64.03
Fev. 0
Allachment C
Fage 43 of 115
July 1854

INORGANIC DATA ASSESSMENT SUMMARY FORM

{Data Verification/Validation Leve!l 3—DV3)

List below any LCS recoveries not within fimis.

FPage 2 of 18

Przparation
Date

Anzlyte

%R Action

Sampies AW

/

l
| |
| |

6.0 LAEORATORY DUPLICATE ANALYSIS

Were laboratory duplicztes analyzed at reguirad frequancy? Yes _ﬂ/ No [

Samgles aifectad:

Was laboratory duplicaia analysis performed on field or eguipmant blanks? Yas {0

Samples aitected:

NOE/

Is any value for sample duplicate pair <PQL and the other value >10xPQL7 Yes C

Samples aifected:

e

Raviswed By: %’«.. /{m‘ Date..

LZ-BLWR SHNLISORI0LG By
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TOP ¢2.03

ey Q
Lrackmem £
Fage 45 ol 135
July 1824

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Vatidation Leval 3—DV3)
Pags 11 of 16

Samples aHected:

List below the analyles that do not meet RPD or PQL criteria. Use the same crileria 23 these wsad for
laboratory duplicale analysis or criteria specified in EPA method or sampling plan.

Colleciion } ‘ H Szmples
%! Sample 1D Matrix Date RPD | Control Lienit I - Action hretiad

| l N/
, i ; A} ¢ 6/&:’":4 |
: | o JﬁfL
I

- e Ani

I/"F,iw A
i ,L/'/r :

Check for transcription’calculation errors. Briefly summarize errors 2nd associatad actions when Szia quality
might have besn afiscts.

8.6 MATRIX SPIKE ANALYSIS
NOTE: This matrix spike is a predigestion/predistaliation spike.

Was a matrix spike prepared and analyzed at the recuired fraquency? Yes O No Ei/ A/;‘ ot B

ARCoC ig, Kortortn MS‘/mSDﬁ.oM s e /{-’/('C&'CW s o
Revizwsd By: 1.5,,,: / m Date: ?{/‘;’J? k'

ALZ-TAWP BNLROPI0LAC R




0P 5203

Fev 4

Aachmen C
age <7 ol 115

SJuly 1852

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data VerificationfValidation Levei 3—DV3]
Page 13 of 186

NOTE: W preparaticn blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whather
excursions in matrix spike recovery are caused by sample matsix eftecis or poor digesticn eficiencies andios

problems with matrix spike solution. For example, # matrix spike recovery for selenium is 0% and preparation
blank spike recovery for selenium is 82%, this may indicate sample matrix effects.

6.0 FURNACE ATOMIC ABSORPTION ANALYSIS Neot Ap f/""’-’* ble

Were duplicate injections present for each sample, inciuding required QC analyses (not require
donz)? Yes I Ne (O

Samplss aifected:

Were postdigestion spikss analvzad ! the required concemrap

Samgles afiected:

'z5 a dilution anaiyzed for samples wilhfostdigestion spike recovery <4097 Yes O wn

Samples affected:

MSA Analysis (Methdd of Standard Additions)—MSA is required when sarial dilutions are not with = 10%. Was
MSA required forany sample but not pedormed? Yes L1 No [

lculziions outside the finear ranga of the calibration curve? Yes [] No [

Feviewsd By: A_‘__ /m Oate: ?/‘rlﬁlj?/

ALZ-FE VWE SNLISTF2044C R



TOF 84-G3
Revy. 0
Alachment C
Fage d8 of 135
July 1934

INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3}
Page 13 of 16
11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of Instrumental Parameters
Are instrument detection fimits present and verified on a quarterly basis? Yes ]

No [ Maf"/‘ﬁpp/;wéé

Arz |1DLs present for each znalyte and each instrument used? Yes [B/ no [

Is the IDL greater than the required detection fimils for any analyte? Yes ] No [3/
{I{ IDL > required detection limits, {lag values less than 5xIDL)

Samples afiscted:

Arz ICP Interzlemant Correction Factors esiablished and verified gnnually? Yes ] No ] M fgyﬂ/‘:ﬁgjé

T
1]

A

-
I»

2 IC? Linsar Ranges esiablished and verfiied quariedy? Yes (1 No 1 Ao # Apgples b /e

it ro for any of the above, review prablems and resolutions in narraive reper,

11.2 Reporting Requirements

Were sample results repcried down © the POL? Yes |__'_7/ Ne [

1 no. indicate necessary corrections.

Were sample results that were analyzed by ICP for Se, Tl, As, or Pb at least SxiDL7 Yes [:/No O

Were sampi%n;eigh:s, valumes, and dilutions taken into account when reporiing sampie results and deteciion
limits? Yes Na [

Reviewed By: &_/f -Z:—'KJZL Date: ?/ e Z"f &

AT AP SHLISOP2044C By




Site: Oﬂ*g

ARICOC: & 02 74 2

Sample/
Fraction No.

SAMPLE FINDINGS SUMMARY

Analysis

Data Classification: _Q % L C

DV
Qualifiers

Comments

/3

0;?@.4_4

e

2y 2??/;*/

Sample Ne./Fraction No. - This value is located on the Chain of Custody in the ER Sample [d field.

Analysis - Use valid test metheds provided below or if the result applies to an individual analyte within a test method.
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. [f other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only 1o be vsed if a comment associated with the qualifier is not appropriate, needs modification
becauss of an unusual circumstance, or additional clarification is warranted.

Test Metkods - Anions_CE, EPAS010, EPAG020, EPA7470/1, EPASC1ISH, EPAR08 1, EPASZ60, EPAS260-M3,
EPA8270, HIACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

Rewwc%ﬂm /‘/e./ S




SAMPILE FINDINGS SUMMARY

Site: /'/Qf_ré; i , Slgab‘c_ :%,\ans .
ARICOC:_ (22 76 & DataC!assiﬁcaﬁon:G%gi i é@,; Erg
DV

Sampie/
Fraction No. Analysis ifiers Comments ,

Bég20-5pP1 - | hewevaleas U3 exceede/ pole/

£6-Ceé Ao, brme

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Aunalysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method.
use the CAS number from the analytical data sheet, '

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez 1o coordinate adding them 1o the list

Comments - This is only to be used if a comment associated with the qualificr is not appropriate, nesds modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions. CE, EPAGOLD, EPAS020, EPA7470/1, EPABOLSB, EPAS0S 1, EPAS260, EPAS260-M3,
EPAB270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed bym;m: 725 &




DATA VALIDA viON-SUMMARY:

SMMT:M"L’_CCASE rF2z3.23c fOF SAMPLES: o & MATREX: sa/
ARCOC X LAB SAMPLE v

LABGRATGRY" e FACBIE - Of theia -1 b
LABORATORY REPORT 4. & — =22 TR TR 32

CONTROL SAMPLES

=~

6. REPLICATES e

7. SiIRROGATES

v
3. INTERNALSTDS h /
v

9. TCL COMPOUND
IDENTIFICATION

10. ICP INIERFERENCE
CHECK SAMPLE

11. JCP SERJAL
OLUTION

12. CARRIERICHEN,
TRACER oy
RECOVERIES A

13. OTHER C ~—

CHECK MARK (J}- ACCEFTABLE SHADER CELLS - NOY APPLICAELE
3 -ESTMATED U} ~ NOT OETECTED, ESTIMATED
U - NOT DETRCTED R - UNUSABLE

= s
REVHIWID B\*W DATE: e e e

B-2




?—" P

DATA VALIDA 2 ION SUMMARY:

i CASEN Fe222. 230 ¥ OF SAMPLES: __ 5~ MATRIL. agqmus
LAB SAMPLE [Ds:

— — 34 CE7ed |3 — X T —eo ~as

LABORATORY

CONTROL SAMPLES v’
6. REPLICATES !
7. SURROGATES Vs
8. [NTERNaL STDS 7 5
9. TCL COMPOUND o
IDENTIFCATION v 5
14, ICF INJERFERENCE :
CHECK SAMPLE
1L, ICP SERIAL
DILLTION S
12 CARRIER/CHEM : R
TRACFR 153 =
13, OTHER QL —
CHIECK MARK {¥) - ACCEFTABLE SHADED CELLS ~ NOT APTLICABLE
J - ESTIMATED L —NOT DETHCTED, ESTIMATED

V= NOYT DU TICTED

mavu-:wﬁm%_ BATE: ///2 /ﬁ 5
B-?

RIENN LY EE N



]
HOLDING . .MEfPRESERVATION:

SITEPROJECT: {&ﬁﬁ S At ARCOCK G276 2

LABORATORY: (2 F ( LABORATORY REFORT #:__ 9 FOI76 F
{ Holding | Days Holding [ =T o )
le (D Analysi: Ti Time was L Commenzs
, Sample il B e Criteria | Deficlency
BEe2<1 -CO-1 Crgr | 24ha| 1oy udz.-

i Comments:

i REVIEWED B\;Wn/ DATE: _“S7 T Veses



Memorandum

Date:  11/02/89
To: File
From; Marcia Hilchey
Subject: Organic Datd Review and Validation

Site: Non-ER Septic Sysiems

AR/COC: 602762

Case: 7223.230

Laboratory: GEL

SDG: 9908768
See attached Data Assessment Summary Forms for supporting documentation on the data review and

 validation.

Surmmary

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC
EPAS270, PCB EPABG82). Ail compounds were successfufly analyzed.

No qualifications were applied to VOC sample data.

No qualifications were zpplicd to PCB sample data.

Holding Times

The samples were analyzed within the prescribed holding times, with the exception of the analysis of the
re-extracted PCB equipment blavk. Since the original sample results were reported, no holding-time
qualifications were applied. ‘

Calibration

Initial calibration met acceptance criteria for both methods.

Several VOC analytes failed to meet CCV acceptance criteria. All exhibited less than 404D, therefore no
sample results were qualified.

According to (he laboratory case narrative, several PCB analytes failed to meet CCV acceptance criteria

The method staies that only Aroclors 1016 and 1260 must be present in the CCV standard. Aroclors 1016
and 1260 met CCV acceptance criteria, therefore no sample results were qualified.

Blanks

No larget analytes were detected above the reporting limit in the method blanks, equipment blanks, or
VOC trip blank.

Surrogates

All VOC surrogate recoveries met acceplance criteria.




Surrogaie recovery for the PCB eguipment blank (sampie B6620-5P1-EB-PCB) was unacceptable. The
sample was reextracted and reanalyzed with acceptable surrogate recovery and identical target analyte
resuits (all non-dstect). The re-extracted sample analysis exceeded the prescribed holding time. Since afl
sample resufts were non-detect, the original resuits were reported, and no qualifications were applied.
Note: The laboratory stated that the original results were reported for B6620-8P1-EB-PCB (see previous
paragraph), however, the reported amalysis date and surrogate recovery were incorrect. The reported
analysis date and sarrogate recovery actually correspond to the reanalysis. Data quality is unaffected
Matrix Spi atrix Spike Duplicates /MSD

Matrix spike sample analysis for soil VOC and PCB samples met acceptance criteria.

No aguepus MS/MSD samples were submitted with this SDG. No sample results were qualified,
Internal Standards

The VOC internal standards met QU acoeptance criteria.

Laboratory Control le/Laboratory Control Sample Duplicate (LCS/LCSD

LCS/LCSD samples met all acceptamnce criteria.

Other OC

No field duplicate samples were submitted for VOC analysis.

The PCB field duplicate sample analysis met RPD acceprance criteria.

No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of (his package.



|
PCBs:
SWa4A - Method 3082

SITEWRQJECT:A%(K&LARCDC #_ L0276 2
LABDRATORY: £{ LABORATORY REFORT ¥ __ P T OOF7E X
. f
Name CAS% | ca | cov | peos wes [Lesof Y55 | ms {mso | M3 o | Ea | e
ler<epll pepsR' | RPD | Biks RPD RPD) :‘,‘E Blks | Diks
0% 1 057 [<20P 20% 0%
PCBs .
Arcclor- 1416 13631002 | o | 7 i VA B4
Arcclor- 1221 04282 |
Aroclor-1232 1114-16-5 l
Aroclor-1242 53459-21-9 f
(Aroclor-1248 12672-29-6 [
1Aroclor-1254 11097.69-1 ( » 2
Aroclor-1260 11096-82-5 [ L~ ] = ot ] s A A
Sampk SMC | SMC RT Sample | SMC_ | SMCRT
% REC , % REC
[zl -
—/7
—
Confimation
Sample CaS4 RPD > 25% Sample CASH RPD > 25%
Lo /
FUrer P
e :
el i
H|
Comments:
RLEVIEWED BV/M_ DATE: %ﬁ'g .




VOLATIL- ORGANICS: Page 102

SW-846 - Method 3260

SITE/PROFECT: M@-ﬂ[f Spr,:;;‘ ARCOCH: _ L 0L 76 %

LABORATORY: fnli 3 LABORATORY REPORT #. 7 iQx TEE
%2 /A z:’%—-’
Win Caib | Cak | CCV | Methed [Fe3 WS [Field Dup| Eq | Trip | 0 keviee of

15 GC/Ms T L B By T o Rt e T B sl E N SN P A T s

Name casa =8 (<aD% 089 | 0%
1 [Chiocomethane I ERT ~ 7 Fi Ll o ] -1 FAN w’ |
1_|Bromomethans 1339 0.0 .
1 [Chlcrocthane 75-00.1 0.1
[ idoride (10xbik 73.08.2__ |0.61
1 3carbon disulfide 75150 oy
1 31356 4010 |
! §TATY ; i 3 I
2 73174 0.20
32 Vs ng e P %
1 10061-01-5 [0.30
g S ' ok e 3t 2 Pelfe & g T
jl 124481 [0.J0
2 75005 [o.ia
i 3 o 3 HEn 4 B RS i
1 [rans-1 1066102+ [5.10
21 _|Bromoform 173-25-2 (D10 1
3 4 -2-pertianane [104-30-1 0,10 - E
3 [2-hexanane 91706 (D41 L
3 11,1,2,7eimchicrouthane THM-5 (030 B I 1y
3 Holuens] 18xbE 106883048
e A ¥ 2 a8 T
3 Tharcoane 100-41-4 0,10
3 [Streme [00-42-3 |0.30 -
3 tolak 1330:20-7  §0.30
o LT S T T TR e 3 i " N T 4

g FTCTH I 1 r

e T T nvy = £ 2t et T 1T ¢ I L 4 Kk v
I
Comments:
’
REVIEWED BLM DATE: s P
S - 7

B-4
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VOLATIv. ORGANICS: PageZol 2

SW-846 - Method 8260

SITEPROJECT:
LABORATORY:

__ ARCOC #: 02 7% 2-

LABORATORY REPORT #:

Surrogate Recovery and Internal Standard Outliers

Sample SMC 1 [SMC 2 | SMC 3|15 !1-areca IS 1-RT{IS 2-arcallS 2-RT}I8 J-arca| IS3-RT
_/
_//

L
' o ,/

/

z/
]
o
/
P

SMC t: 4-Bromoiluorchenzens
SMC 2: |, 2-Dichloroethane-d4
SMC 3: Toluene-d8

Comments;

IS 1: Bromochloromethane
18 2: |, 4-Difluorobenzens
I3 3: Chlorabenzene-d5




Memorandum
Date: 11/02/99
To: File
From: Marcia Hilchey
Subject: General Chemistry Data Review and Validation
Site: Non-ER Septic Systems
AR/COC: 602762
Case: 7223.230
Laboratory: GEL
SDG: 9908758

See attached Data Assessment Summary Forms for supporting documentation on the data review and
validation.

Summary

All samples werc prepared and anzlyzed with accepted procedures and with specified methods (total
cyanide EPA%012, hexavalent Cr EPAT156). Ali components were successfully analyzed.

No qualifications were applied to CN sample results.

Qualification was applied to a Cr6+ sample result due to excesded holding time.
Holding Times |
The CN samples were analyzed within the prescribed holding time.

The Cré+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr. holding
time, " Sample results were 132 quatified.

ibration
Initial and ;Jontimling calibrations met QC acceptance criteria.
Biaoks
The method blanks and equipment blanks were free of target analytes above reporting limits. &
Matrix Spike Amalysiy
The matrix spike sample analyses met QC acceptance criteria,

Laboratory Control/Faboratory Coutrpl Duplicate Samples
The LCS/L.CSD samples met QC acceptance criteria,

The replicate sample analyses met QC acceptance criteria.



Other QC
Field duplicate soil sample analyses met RPD acceptance critena.
No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comiments regarding the review of this package.

. ke




GENERAL  JdEMISTRY:

SITE/PROJECT: - ._ARCOCE_6 O276 2 .

LABORATORY: £ LABORATORY REPORT#:__ Y TCE 74 S

METHODS: +*

o/ cast | v | cov [ice [cen [ W [ ey [ esp | X {ag | Msp ﬁgm%ﬁ;f
1 10l v | v || a v wirs | s sl A~ < 2 | s
A G A S R e b sl AT ST

Commenty:

.
__7_—;'

DATE: . ﬁf 2% Zo
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ORIGINAL

Analysis Request And Chain Of Custody (Continuation)

2
e Y &
aricoc- [ 602762

Prpjeci NEme:  Hen ER Soptu Symeme _ PropecUTask Munger: fhike Sandars CoreMo.  roum
- Location _[Tech ves Referonce LOV {available st SMO) Lab wee
Badng Room ] . Tao
Sample No- EASempe Do |Deph| ER Daw/Time  tSemplel Cortminer  [Preser Sampie]  Parameter & Sietcd Sumple
Fracion Sample Locsdondetnl | nFl [SiekNo.| Colected  |Mar Viohume Type Mwquet ind o
0415 13-001| B -5 -buses | i | A Latiom ofzg 1C 1 GR (541 VOO
SE1BC S| ety 8 S a6 lampll 1O 1 GR aad pelh CN O rbt
315 - ool Ygean— ) - et g o ol p23] 5 e sl lyclae ol Yor
316-C09 PL sl -1a.5] MEFT N Alogicas 1029) 5 ldc {fallice [SAAPCB N Crif
. 1 ned A Al w o Apr A CN ( cht
' - sownpu Rad nod wialonedd poxnl 5 lar gt 168 leasd)ocR N Crbt
| - —wp-cn| Wit [MA Farngr s ? lyyr R |ERY tls] (N
' o1 0O Ll sl el CRIEPT Cokt
¢ - Blnvis s lpaT DIV 146G | &Rl cg] fod
: - L e - bog K@ =l vot
» PUS L8067 (i - —TI3 la {ads & CRIB | ynct. -
t 1999 - ool Joaul-pet - B3 )-5] TR - c 4C | GKe N
< |n g3ty -6zl ry! - o8 -gud 3-S 18Y 5 |ac hsan) [UC | GRY[SA Cebt
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Project Leader A, Roybal

Contract Verification Review (CVR}

Case No. 7223.230

ARKCOC No, 882762 Analyticsl Lab  GEL_

ProjectName Nor-ER Septic Systems

5DGNo. 9908768

Int the {abies below, mark any information that is missing or incorract and give an axplznation.

1.0_Analysis Reguest and Chain of Custody Record and Log-in information

i ———

Line Com| 7 Resoved?

Mo, Hem Yes | No W o, oplain Yos | Mo
1. Nmemmm-udau X
1.2 Contamer s} cortacd for requested X
13 volume for # and of armiyses requested X
14 Prasetvnlive comsct 1o analyses X
1.5 Custedy reconds continuous snd complats X
18 Lab sample number(s) provided and SMNL sample number(s) croas raferenced X

and comect
1.7 [ Daie samples recened X
1.8 Condition upon receip! infermation provided X
2.0 Anaiytical Laborstary Report

No. em Yo | Ne ¥ no, explain Yes | Ne

2.1 Dwtn reviewed, signature X
| 2.2 Method reference i M, e e Comect X
23 ac nm‘- lnd “m:! J‘% Ewidnd ]MB LCS, m} X
24 X
235 o«mmmwtmuw gimm_l.l X
26 QC bach numbars X
27 ohﬂnnhmwoﬁd-dandnldlwmluMuma X
28 Dats 1. n be UNAE and using correct signifcal S 1A ] — T T e e
29 Rammmmmhuncmmﬂliwm)mmfmm NA
_{it sppliceble) reporiad
2.10 Narralive provided -
2.1 TAT mel X | Due o turicane Floyd, GEL was granted seversl
addiional daye to the TAT. -

2.12 Hold times met X
2.13 Conractusl provided X
2.14 All reduesied fesult and TIC {if requested) data provided X
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Contract Verification Review (Continued)

3.0 Data Quaity Evaluation

pa—

fem

If o, Samghe 1D N /Fractionts) snd Analysis

A1 Are reporting units spcropriste for the matx ind meat coniract spetifiad os projaci-apesific
mquirsmenta? Incrganics and meteia reparted as ppm {mg/ler o m/Kg)? Trtiuey reported in
picocurien per e with peant Moisturs for sod samplea? Linits consistent batween O samplas
and sampi dets

312 CQuartistion fimit mel for all swmples.

A3 Accurscy
8)  Laborstory conirol Ramples sccuracy reported and mel for sl samples.

b)  Surrogate dats reporied and met for 3R organic Samples analyted by 1 ges chromatopraphy

€) Mairix apike recovery tuts reponied snd met

3.4 Precision
8) Replicaw sampie precision Mparted and met for 2k norganic 20d MOChetvisiry Samples

b} Meiyix spikn dupiicet APD deia reporied and met for il organic samples

3.5 Blank date
) Method ar reagent blank dets Teported and met for all samples

b) Sempiing blenk [4.3-, feld, p, and squipment) dsin reparted and met

A.8 Contractual qualifiers provided: “J- ssimsted cuanthy: ‘B .anslyim fourd in mathod bank
mumLhmumnmlumw ulyte undelacted (reeits e
biriow the MOL, (DL or MDA 'Wmmmmwmlm

37 Maeratve sodravess pianchet fsming for press sipharbeta

3.8 Nurretive included, comect, and complets

3.9 Second column confiration M provided for methade 8.0 (Pigh explosives) and
pesticiden/PCBe

—




4.0 Calibration and Validation Documentation

Contract Verification ‘Rev'rew {Continued}

fwm Y No Comrnts.

4.1 GOAIS (8200, 8770, e}

8)  12-hour Wune check provided x

b  wtial calibraton provided X

¢} Continuing calibration provided X

d)  internet sindard performance deds provided x

31 Watrument run loga provied X
42 GC/HPLC (5330 and 8010 NA

8)  Imtied calibration provided NA

B) Continuing calibration pravded NA

€]  Insirnment run loge provided NA,
4.2 Imorgancs (metais)

u}  Indtiel calibration provided X

b}  Comtinuing caffbration previded [, - R S . _.

<) KCP interfarence chech sample data pravided X

) ICP savial dilution praviced X

#)  Inskument run logs provided X R
4.4 Rediochemistry

a)  inetrument run logs provided HA




6.0 Problem Resolution

Contract Verification Review (Concluded)

Summarize the findings in the table below. List only samplesfractions for which deficiencies have bsen noted.

Saenple/Fraction Ne.

 Ansipsie

Problefma/CammentyReschgidne

T

/_

P

-~

Wern deficiencies unrescived? Gy

HBasad on the raview, this data packaye i complets,

. ™

anvd daty comecion regusel wes submithed:

Cloned by:
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Project Leader A, Roybal

Contract Verification Review {CVR)

Project Name Non-ER Septic Systems

Casa No. 7223230

ARICDEC No. 502762 Analyticai Lsb GEL

SDG No. 9908768

In the tabies befow, mark any information that s missing or incomect and give an explanetion.

1.0 Analysis Request and Chain of Custody Record and Log-In information

Une:

ten

7

<
3

No

 no, explain

Resolvad?

No.
1

Al llema on COC complete - data entry clerk initialed anc dated

1.
12

5
T

Container typa(s) commect for analyses requested

Sample volums adeguate for # and types of anaiyses requested

1.4

Freservative comrect for anafyses raquested

1.5

Custody records continuous and complete

Lab sample numbes(s) pravided and SNL sample number(s) cross referenced
and corect

we] v | |

1,

Date samples received

o]~y

Condition upon receipt information provided

| =

2.0 Analytical Laboratory Report

tem

H no, explain

Yeos No

Dats reviewsd, signature

Mathed reference number{s) complete and comect

QC analysis and scceptsnca Imits provided [MB, LCS, Replcate)

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

Detection kmits provided; PQL and MDL{or iDL) MDA and L,

QC batch numbers provided

Diluticn factors provided and all dilution levels reported

Data repiorted in apdiopriate ualls dnd using comect significant figuies

Radiochemisiry enalysis uncertainty (2 sigma efror) and tracer recovery
(if applicable) reported

Namrative provided

w Bl mf el ] | 2

TAT met

Due to huricane Floyd, GEL waa granted several
additional days to the TAT.

Hold times mat

Conractual qualifiers provided

| Afl requested result and TIC [if requested) data provided

Fad Eadtad




Contract Verification Review (Continued)

3.0 Dats Quality Evaluation
[ ) Yos | No 1t no, Semple |0 No/Fraction{s) mnd Analysis

3.1 Ars eporting units sppropriste for the matrix ind meet conract specified or projsct-specific X '

requirements? mwmhnpmdum{mdMurWKq}‘f Tmfumnporhdh

- picocuries per fter with percant molsturs for soil semples? Units iwtont beb p

‘ndumghdlh
32 Quantitetion ¥l mel far sl samples X
3.3 Aoccurscy x

aj  Laborsiory contral samples sccurspy repartsd snd met for af samples

B) Sumogree deta reported siid et For all organic samples snatyzed by a gas chromatography X,

£}  Malrix spika recovery data reported snd mat x
3.4 Precision X

1} Replicets swmple precision reported and met for sl inorganic sid radiochemisiry sampies

b) Muatrix spike duplicate RPD data reported ang met for a)l cepganic samples. X
3.5 Blank data X

&) Method or resgent blank dets reported and met for sl samples

b} Smmpling biank (8.0., feld, Tip, and equipment) dets reported and mm X
3.6 Contractual qualiiecs provided: "J'- ssimaled quantity, *B"-analyte found In method blank X

above the MDL for arganic of above the PQL for inomganic; "U" analyte undetected (remuits we

Batow the MOL_ DL, or MOA lcali) “H-snalysis done the holding time
3.7 Namraiive addresses planohet Rning for gross sipta/beta NA
3.8 Narrsiive inciuded, comact, and complets b4
39 s.undwhmneuﬁrmhdauprwu-dh rmwthods: 8330 (high explosives) and X

pesticides/FCBx




Contract Verification Review [Continued)

4.0 Calibration and Validation Documentation

Hom Yes No
l 4.1 GCIAS (8290, 8270, #to.}
n} 12-hour tune check provided ) ) X
b}  Initiei calibration provided ) X
c) Continuing calibration previded x
4] Internal standard performance data provided X
#)  Instrumant run loges provided X
| 42 GCIHPLC (8330 and BO10) NA
a)  Indisd cadoration provided NA
b) Continuing cMlibration prervided NA
. c) inatrument run lege provided NA
4.3 jnorganics {metale)
m) Initial calibration pravided : . X
! b) Contiming calibration provided X
{ €} ICF mtarference check sample date provided X
‘ d) [ICP serisl dilution provided x
| ..
'i o) Instrument run logs provided X
i
4.4 Radiochemistry
a) Instrament run Toga provided NA




Contract Verification Review (Concluded)
5.0 Probiem Resolution

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

Sample/Fracton Mo. Anatywis Problema/C. R

[~
e
Wers deficiencies unrewcived? L) Yea /QNo
Bawed on the raview, this datn package ts complets. /6\@- Qno
Pr COFOCToN Tagueet number and dats comrsction request wes submitted:

Date: 57 - 505 Closad by: Date:







ANNEX C
Gore-Sorber™ Passive Soil Vapor Analytical Results
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W. L. GORE & ASSOCIATES, INC.

100 CHESAPEAKE BLVD.. P.O. BOX 10 - ELKTON, MARYLAND 21922-0010 + PHONE: 410/392-7600

Croatve Tocioges FAX: 410/506-4780
Woridwida \ GORE-SORBER® EXPLORATION SURVEY
~ GORE-SORBER® SCREENING SURVEY

June 6, 2002

Mike Sanders

Sandia National Laboratories
Mail Stop 0719

1515 Eubank, SE

Building 9925, Room 108
Albuquerque, NM 87123

Site Reference: Non-ER Drain & Septie, Kirtland AFB, NM
Gore Production Order Number: 10960025

Dear Mr, Sanders:
Thank you for choosing a GORE-SORBER® Screeniﬁg Survey.
The attached package consists of the following information (in duplicate):

« 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 firture.

Sincerely,
W.L. Gore & Associates, Inc.

Jay W. Hodny, Ph.D.
Associate

Attachments
cc: Andre Brown (W.L. Gore & Associates, Inc.)
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‘GORE-SORBERP Screening Survey
Final Report

Non-ER Drain & Septic
Kirtland AFB, NM

June 6, 2002

Prepared For:
Sandia National Labaoratories
Mail Stop 0719, 1515 Eubank, SE
Albuquerque, NM 87123

W.L. Gore & Assocviates, Inc.

Written/Submitted by: M W‘*«f

Jay W. Hodny, Ph.D., Project Manager V V . o’
Reviewed/Approved by: | i [ \]

Jim E. Whetzel, Project Manager ' %é .
Analytical Data Reviewed by: 1.

Jim E. Whetzel, Chemist

LMWAPPINGIPROJECTS D960 NO206068. DOC

This document shell not be reproduced, except in full, withour written approval of WL, Gore & Associates
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GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 7 AUTHOR: JWH

SITE INFORMATION

Site Reference: Non-ER Drain & Sepiic, 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: y

Chain of Custody discrepancies: None

Comments:

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

Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field.
Module #179231 was not returned.

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

C

GORE-SORBER is a tegistered trademark and service mark of W. L. Gore & Associates
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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 ISO 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 insertionfretrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance: E
The analytical method employed is 2 modified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber containing Spg BFB (Bromofluorcbenzene), 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 blark 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
50peg 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: TW

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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GORE-SORBER® Screening Survey
Final Report

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., a5 identified in the Chain of Custedy
{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 Levet
1) or three-level (QA Level 2) standard calibration.

General Comments: :

L ]

This survey reports soil gas mass levels present in the vapor phase. Vapors are subject fo a
variety of attenuation factors during migration away from the source concentratien 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 methed cannot be identified specifically to soil adsorbed,
groundwater, and/or free-product contarnination. 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
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'GORE-SOR}".’.ER® 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 tota) 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 registersd tradermark and service mark of W. L. Gore & Associates
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GORE-SORBERP Screening Survey
Final Report

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)
{Diesel Range Alkanes)

undecane

tridecane

pentadecane

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

1,2 4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene:

cis-1,2-dichloroethene

cembined masses of naphthalene and Z-methyl naphthalene
naphthzlene

2-methyl naphthalene

methy] -buty] ether

1,1-dichloroethane

chloroform

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

trichloroethene
octane
tetrachloroethene
chlorgbenzene

t 4-dichlorebenzene

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

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

1. CHAIN OF CUSTODY
2. DATATABLE
3. STACKED TOTAL ION CHROMATOGRAMS
4. COLOR CONTOUR MAPS
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GORE-S OJ’i’BER® Screening S urvey Chain of Custody
? * e

SeSmaEEE——

\GORES, |
=== W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapécke Bowlevard ¢ Eldon, Maryland 21921 » Tel: (410) 392-7600 » Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells -2
Customer Name: SANDIA NATIONAL LABS . Site Name: NON-ER DAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MSD154 1 Site Address:  KFVE2NE-AFB, KM
P.0.BOX 5130 1 2TLAND
ALBUQUERQUE NM 87185 U.S.A. PrOJect Manager: MIKE SANDERS -
Fhone: 505-284-3303 Customer Project No.: ‘
FAX: Sov-283-2bil _ | Customer P.O. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation 135 #of TripBlanks _ 7
# 179087 - #179144 Total Modules Shipped: . 142 ~~  Pieces
#179150 - #179233 “Towl ModulesReceived_- 12 Pieces
# - # Total Modules Installed: |3 < Pieces
B - 4 {i|. Serial 4 of Trip Bianks (Client Decides) ' | # .
{ - # #i Wl & 7 25 e T | #
. # # # i# #
' # | # # # 1# #
¥ - 4 T# # # [# ¥
| # 1% # 3 # ¥
# - # s - 4 # # | #
Prepared By: ._ﬁﬁém.mﬂ— LA A : L4 # 1#
Verified By: M@M__ H # #
Installation Peiformid By: ' o "1 Installaion Method(s) {circle those that apply):
Name (please print): G 1eRTeT Fr e nd T AN A “Slide Hamimer Hammer Drill Auger
Company/Affiliation: _€5,a ¢ St &n | Other, (5 Syt 8=
Instalation Start Date and Fime: gr/ 23 02 108(ST : &W PM
Installztion Comiplete Date and Time: 57(, /a o K2k Y : @D PM
Retijeval Performed By: ' Total Modules Retrieved: : Pieces
| Name (please printy, _ CHLATEZT S Ui~/ rA4~44__ | Total Moduies Lost in Field: Pieces
Company/Affiliation:1 g‘““'/ A Totéi Umused Modules Returmed: _ P:eces
Retrieval Start Date and Time: 57 8 /u'z, / / : AM PM
Retrieval-Complete Date and. Time:; - / / : AM PM _
1| Relinquished By e Date | Time | Received By % 2astdete T Dgre Time
Affiliation: W.L. Gore & Agsoc{ate%_nci - bpp LA ol Afﬁ]ia;ion-_ﬂz\ﬂﬂ_/_ﬂ* R=p-02

“linquished By _ﬂmﬁ‘ﬁx_&l&. Date | Time { Received By: Date Time
filition: —6(35. 5-14-07 1 at |

1 253 | Affiliation:— i iz

"' sffiliation
inquished By —._ Date | Time | Received BW Date Time
| affiliation Affiliation: W.L. Gore & Associatet, Inc. |5/9.2| /4 0O

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associaies, Inc. : FORM8R.8
: 1208/0i




GORE-SORBER® Screening Survey Chain of Custody

Q : For W.L. Gore & Associatles use anly
Production Order # 11960025

GORE,
e W.L.Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard = Elkton, Maryland 21921 o Tel: (410} 392-7600 e Fax (410) 3064780

Instructions.: Customer must complete ALL shaded cells

. Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address:  KFVEZNP-AFB, NM
» P.0.BOX 5130 ' i eTiAD
i ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS.
Phone: 505-284-3303 - Customer Project Na.:
\ FAX: Sovy-289-2 il Customer P.O. #: 28518 Quote #: 211946
| Serial # of Modules Shipped ' # of Modyles fqr Installation _ 135 # of Trip Blanks __ 7
) # 179087 - #179144 4 | Total Modules Shipped: 142 Pieces
4179150 - #179233 7| Total Modules Received: . 1&-2- _ Picoes
# - # 4 - # Total Modules Installed; 1 3 S Pieces
# - # # - # .Serial ¥ of Trip Blanks (Client Decides) | #
T _— ¥ _— FEEL G | ¥
# # - # 1#
r # # - # ¥
K ¥ # - 4 #
¥ 3 ¥ - # #
# # | # - # | #
Prepared By: d&{ﬂm— LA A #
Verified By: M_&ﬂf}fﬂu -#
“Installation 'Peffurm;{i‘]!y: ) 4 Installation Method(s) (circle those that apply):
Name (please print): G 7¢/26e7” 2 s T A A " Slide Hamuner HBammer Drill Auger
Company/Affiliation: _ssaadl. fa) £a 1 Other, (O SorSta Bes ,
Installation Start Date and Time: ’4/2’;/52, lp&(sT : é@ PM
Installation Complets Date and T‘me g /‘ /4, 2 Y540 ! : @ PM
Retrieval Performed By: ' Total Modules Retrieved: a4 Pieces
Name (please print); (e SSERT (3 ] e A4 Total Modules Lost in Field: “i Pieces
Company/Affiliation:1 SN/ pg o Total Unused Modules Returned: _j_g__ Pieces
Retrieval Start Date and Time:  £/'8 /a—z,, ! / : : AM PM
Retrieval Complete Date and Time; ! / . : AM PM
Relinquished By e Date | Time j Received By_—MAﬂa_Sﬁh.&ms_ Date Time
Affiliation: W.L. Gore & . Ass mte,q, «ch 3o (R | Affiliation. S Sia | 6133 3~ Yol
~-linquished B Date | Time | Received By: Date Time
timtion: — Szadia NJ-- : 35| 691010935 Affiliation:
iinquished By Date | Time b Date Time
1 .. filiation s j'ﬁ"":_s .
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associates, Inc. FORM 8R.8

10807
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'_GO:RE—S()'RB]*}R3e Screening Survey
Installation and Retrieval Log

' :1,_0(4.

SITE NAME & LOCATION

EVIDENCE OF LIQUID ,
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL & S
# DATETIME DATE/TIME HYDROCARBON ODOR COMMENTS
(Chack s appropriate) :
"] ODOR | NONE.
1 | 179087 |q/23/62 oBsStpsot-ol o8 (p0t) 898- &5 — 5
2. 175088 "\ ‘pgze|l P T &s-.3
3 179088 oazel [ E5-2
4 179050 o84l | ' &S —f
5. 179091 . o Y &S 4
6. 179092 CI52! \ 7 2 s 2f503 -GS —/ |
7. 179093 toesn ‘ -4
8. 175004 /ots ~3
9. 179095 Y, . -2
10. 179096 1zl | a ¢po0 30/L587—
11, 179097 sl )
12, | 179008 1238 |
13. 179099 1247
4. 170100 /284 J . 2]
15, 179101 C 3 ‘ 1. .
14 | 1m0z 1347 o095 A A
[ 179103 /25T i, ——
/1B, 179104 )l ok 2
r 9, 179105 . L 431 |
20, | 179106 /440l N\, \ -
2l. | 179107 Afz4foz. 0848|5702, 0930 /L3 ﬁ
22, | 179)08 "1 Y oes2 s -5
23, 175109 - 9o -
24, 179110 AGST -2
25, 179111 o216
26. 179312 v  o93s N o 4
2. | 170 25oz #7496 5-10-01_gBlL 027/ ¢S B -
28. 179114 i D25% : -2,
29, 179115 péan -~
30. 179116 O@io | _A
3. | 179117 opig ALK Y ~1
32. 1’79118 AUS |5-10-0Z , 0925 prefs - s
33, 179119 922 4
34, 179120 D921 4
33, 179121 42 >
36. 179122 0947 1
37. 179123 09546 i 1002 2 3
38, 179124 o2 | B-lpnl PR ozeleséo— | |
» 3| 179125 IE 7 T 4| .
) 179126 /052 2
41, 179127 /{63 N royl 2
r 42 179128 | Mzo | h-o-t) 1o 45 o2&/Csor - 2\
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Asraciares, In<. " FORM2R.]
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‘GORE-SORBER?® Screening Survey SITE NAME & LOCATION -,
Installation and Retrieval Log _ s - !
de Of 4 __
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL ar WATER -
# DATETIME DATE/TIME HYDROCARBON ODOR |  (check onej COMMENTS
’ {Check as appropridie)
- LPH | ODOR | NONE | YE§ | NO g
43, 173129 Wzs/az {A2Bi5-10-02 10 4T /azézggy- £s-3
44 179130 1 " )37 21802 106} _| & I
45, 179131 JALZ) S=\-02 1067 ' 25 /b~ /
45. 179132 22 . - ‘ T =
a7 | 179123 Jcpd|6—te-ez, 11 04 v 32
48, | 179134 4}2@ oz, 690551801 47 4) ' Vo72fesed- | |1
49. | 179135 a1 sy i <
50. 179136 73245-19-92 308 Z
51. 179137 o938 Lesk . =2
52. 179138 04y Lesk y S
53, 179139 Jorg |57 1.0z {322 031/ Colaze= | 2.
54. | 179140 Jozl) Lost ! =
55. 179141 lo3al Lesk - ,
. 56. 179142 fo3m|$~10-02 I8 93 ¥ . 1
7. 179143 /361 51002 , 11736 g . ~ [ 276(929%- | =
T 179144 et ] - =
< | 179150 /(5D ~ = i
r-:n. 179151 _ S5 640-02 11354 v ]
179152 02 16 ~14- 07 0947 _Veea/esps—
62. 179153 0822 T =1
63.. | 179154 " 0RZT ' 3
64, 179155 o - 2
65, 179156 Zggﬂ-@ﬂoml ' A
6. 179157 | - — oS tns 2944 "53;@5 Zo= 1 4
67. 179158 & I '
68. 179159 odd | Z
69, 179160 2 AT / 2
70. 17916} fakh |05-164-02,1 0 2 o z? Gle | |
1. 179162 Moo [ 2.
72. | 179163 /o { : 4
73. 179164 i 2
74, 179165 ' 20 il L
5. 1 179166 H2G05-t-11 1103 v &
76. | 179167 [22dos14-82 tf v b Yoo/ bld 2~
7. 179168 (23 i ") 3
78, | 179169 | J237 4
79. 179170 1242051402 1133 Y !
20, 179N {Sgols 140 - BE Y 034/eT. | 4
A1 1917 325 83T 2
T gs, 179173 B2 o 55( 2
%3, | 170174 J24p] &/ 0§55 A {
. | 179175 Y _ /423|5-14-0) 0814 5y e N 4
GORE-SORBER ® Screening Survey is o rtgmerzd service mark af W.L, Gore & Associates, Iru:. FORM 29R. I
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Instal)ation and Retrieval Log . .
SO P N S
‘ EVIDENCE OF LIQUID _
HYDROCARBONS (LPH) | MODULE IN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER _
¥ DATETIME DATETIME HYDROCAREON ODOR {check one) COMMENTS
{Check os appropriare)
LPH | ODOR | NONE | YES | NO
85| 179176 2900z (43! - ‘ /ag%é?ﬁ":___é%
86. 179177 10 T g ‘ \ Z
87. 170178 /445 E-{-nY 0837 Y /
g8, 179179 A3o/n2. T oB-s-t2. 0842 2/wus—~ | =
8. 179180 VT T oma \ ! 2
90. | 179181 | Y L
91. 179182 0737 =3
0. 179183 09432 <+ &
03, 179184 X515 2113 &
] 54 179185 Mo 5-\§ez i14e 07/ T30— | 4
95. 175186 , M2 4 7
56. 179187 (9 2
97. 179188 JB2I - : g
98. 179138 Hedol6-1501 1213 - - / 1)
98. | 179150 (228 15-15~02 10:09 2.9/ S04 =] [
L160. T 179191 250 - -
.| 179192 /200 -2}
y .| 179193 132 v -5
( 3. 179154 32/ 5501  v& 32 A i
104, | 179195 / 5-15pz, yA78S | .. .. \ AT NS
105, | 179196 =) - 1 3]
106. | 179197 1 4eE] : q
107. .| 179198 /SoZ ~ , Z
108. | 179199 1 feger|5-15-02 143 , o = {
100. | 179200 [S 254502 40 37 07/ AT~ | 2]
110, 179201 - I3 1 =
111, } 175202 2524
112. | 179203 IS AOI5-15-0L, va 59 ' - N {
113, | 179204 &lifoz CRLZZB-4-02, f8ofl fooe/d78e | 2
114. | 179208 T 7 onz Ty 7 P
1s. | 179206 08 N |
116. 179207 R K-1-02 0832
117. | 175208 O744 15-k-03 o34 oy & TP~ z
118, | 179209 2 ' 1
118. | 179210 Jooa <
120. | 179211 ) L =y
121, | 179212 Lot [§-10-02, p 11 ’ - ¥ !
122 | 179213 Mo |5-Hpl 1 pK 95/7938~ |2
s | oameond , A 3 7
24, | 179215 Hz2 15 He-v2 i il N !
{125, | 179216 (265 522~ D131 e | T
( 126. | 179217 N /25 By -01- 2935 t 2l r
GORE-SORBER @ Screening Survey it a reginiered service mark of W.L. Gore & Associates, Inc. FORM 25R.1

6/13701
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GORE-SORBER® Screening Survey

| Installation and Retrieval Log

r e of 4

SITE NAME & LOCATION

LINE
- #

MODULE#

]

INSTALLATION
DATETIME

RETRIEVAL
DATE/TIME

EVIDENCE OF LIQUID
HYDROCARBONS (LPH)
ar
HYDROCAREON ODOR
{Check n3 appropriate)

MODULE IN
WATER
{check one)

LPH { ODOR | NONE

NG

COMMENTS

127. 179218

&lifoz [2tS

S-le-0t, 2991

122. 179219

{23/

5-lt-c2 . D550

kL7 Y]

-3

129. 179220

5762 O85H

5-21. ﬂj‘f 57
n

o8l éeo

' }

130, 179223

i T TS

-3

133, 179222

ey d-d

132, 179223

oy

133. 179224

asz

134, 179225

0732

133. 170226

2948

3
S-21-01 @851

136. 179227

137. | 179228

138. 179229

139. 4 179230

140G, 179231

‘141, 179232

-1 142, 179233

344,

45,

146

147,

148.

145.

130.

151,

152,

| 153.

154.

135.

156.

157.

158.

159,

160.

161.

162.

163.

164,

€5,
~{66.

167,

(‘

168,

GORE-SORBER ® Screening Survey iz u regictered serviee mark of W.L. Gore & Associates, ine,

FORM ISR.]
61301
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¥ GORE SORBER SCREE v _4VEY 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
DATE SAMPLE ‘
ANALYZED NAME BTEX, ug| BENZ, ug| TOL, ugl EIBENZ, ugi mpXYL, ug| oXYL, ug| C11, C13, &C15, ug| UNDEC, ug| TRIDEC, ug PENTADEC, ug| TMBs, ug|
MDL= 0.03 0.02 0.01 0.01 0.01 0.02 0.01 0.02
512812002 179172 nd nd nd nd nd nd 0.05 0.03 0.02 bdl nd
5/29/2002 179173 0.39 0.09 0.18 nd{" 0.09 0.03 0.19 0.10 0.04 0.05] 0.09
5/29/2002 1 E_?j 0.03 nd nd nd 0.03 nd 0.00 ]} bdl bdl 0.00
5/29/2002 178175 nd nd nd nd nd nd 0.05 0.05 bdl bdl nd
512912002 179176 0.19 0.08 0.10 nd 0.02 nd 1.20 1.12 0.06 0.03 0.04
5/28/2002 179177 0.34 0.14 0.1 nd 0.07 0.03 0.10 0.08 0.02 hdi 0.14
5/29/2002 179178 .08 nd 0.05 0.01 0.02 nd 0.14 0.06 0.03 0.05 0.00
51282002 179179 0.03 nd 0.03 ngd nd nd 0.07 0.03 0.02 0.02 0.04
51292002 179180 nd nd nd nd nd nd Q.04 0.02 0.01 bdi 0.00
5/28/2002 179181 0.00 nd nd nd bdl nd 0.10 0.03 0.02 0.05 0.00
5129/2002 179182 0.09 nd 0.08 nd 0.01 nd 0.08 0.03 0.02 0.03 0.00
512912002 179183 " nd nd nd nd nd nd 0.08 (.04 bd! 0.04 0.00
512912002 179184 nd nd nd nd nd nd 0.09 0.03 0.02 0.04 0.00
5129/2002 179185 nd nd nd nd nd nd 0.05 bdl 0.01 0.04 nd
5/20/2002 179186 nd nd nd nd nd nd 0.05 0.03 bl 0.03 0.04
5/28/2002 179187 0.60 0.18 0.30 0.03 0.06 0.03 0.15 0.05 0.05 0.05 0.11
529/2002 179188 0.02 nd nd nd 0.02 nd 0.10 bdi 0.02 0.07 0.00
512972002 179189 0.02 nd nd nd 0.02 nd 0.07 0.04 0.03 bdl 0.00
5/28/2002 179190 0.06 nd 0.03 nd 0.03 nd 011 0.05 0.03 0.04 0.00
512912002 179191 0.10 nd 0.04 nd (.05 nd 0.08 0.02 0.01 0.05 0.00
_5_/?_9!2002 179192 0.01 nd nd nd 0.01 nd 0.11 0,04 0.02 0.05 0.00
512912002 179193 nd nd nd nd ‘nd nd 0.07 -0.03 0.01 0.02 0.00
5/28/2002 179194 0.04 nd nd nd 0.04 nd 0.08 0.04 bd} 0.04 0.00
5/29/2002 179195 0.04 nd nd nd 0.04 nd 0.08 0.04 0.02 0.02 0.00
[~5/29/2002 179196 0.02 nd nd nd 0.02 nd 0.09 0.04 0.02 0.03 0.00
| 5/28/2002 178197 0.03 nd nd nd 0.03 nd 0.15 0.05 0.04 0.06 0.04
5292002 179198 0.07 nd 0.04 nd 0.03 nd 0.09 0.04 0.03 0.03 nd|.
5/29/2002 179189 nd nd nd nd nd nd 0.05 0.03 0.01 bdi 0.00
5128/2002 179200 0.00 nd nd nd bdl nd 0.08 0.03 0.02 0.03 0.00
5/28/2002 179201 0.02 nd nd nd 0.02 nd 0.04 0.04 bdl bdl 0.00
5/29/2002 179202 0.02 nd nd nd 0.02 nd 0.04 0.03 0.01 bdi 0.00
52912002 179203 0.04 nd 0.04 nd nd nd 0.06 0.04 0.02 bdl 0.03
5/29/2002 179204 0.27 nd 0.22 nd 0.03 0.02 0.29 0.06 0.14 0.09 0.00
5/29/2002 179205 0.12 nd 0.08 nd 0.03 bdl 1.28 1.13 0.08 0.07 0.03
5/29/2002 179208 nd nd nd nd nd nd 0.02 0.02 bdl bdl nd
5/29/2002 179207 0.03 nd nd nd 0.03 nd 0.04 0.04 hdl bdl 0.00
512812002 1'@208 0,06 nd 0.04 nd 0.02 nd 0.09 0.04 0.03 0.03 0.00
5/29/2002 179209 0.07 nd 0,04 nd 0.03 nd 0.01 bdl 0.01 bdl 0.00
No mdl is available for summed combinations of analytes. In summed
5/30/2002 columns {eg., BTEX), the reported values should be considered a
Page: 3 of 12 ESTIMATED if any of the individual compounds were reported as bdl. COT_CCXimt
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GORE SORBER SCREEI

F

b WWEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, KM
GORE STANDARD TARGET VOCs/SVOCs (A1)
HON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES COT AND CGX - PRODUGTION ORDER #10060025

SAWMPLE
NAME 124TMB, ug| $35TMB, ua| ct12DCE, ug| t120CE, ug| c120CE, NAPHE&Z-MN, NAPH, ug! 2MeNAPH, ug} MTBE, ug] 411DCA, ugl 111TCA, ugl 120CA, ug
MDL= 0.03 0.07 0.14 0.03 0.0% 002 004 0.041 - 0.02 0.02
170172 nd nd nd nef nd 0.00 nd bdi nd nd nd nd
179173 0.06 0.03 nd i nd (.09 0.03 0.06 nd nd nd nd
179174 bal bd| nd nid nd .00 nd bell nd nd nd nd
179175 nd nd nd nd nd Q.00 nd bdl nd nd ndi nd
179176 0.G4 bl nd nd nd 005 0.02 002 nd nd nd g
176177 XL D04 nd nd nd 0.10 .06 0.04 ndl nd nd nd
179478 bdi b nd nd nd 0.06 0.62 0.03 ndj nd nd nd
179178 0.04 bdl nd nd nd}_ 0.06 0.02 0.04 ndl nd nd ndl
179180 bl bdi ad nd nd 0.07 0.02 0,05 nd nd nd N
179184 bdl ndl ng nd nd 0.00 nd bl nd nd nd 7
179182 bdl nd ngd rid nd 0.00 nd tdi) nd nd nd nd
179183 bdl nd nd nd nd 3.00 nd hd} nd nd nd nd
179184 bl nd md nd nd 0.00 nd bl nd d nd| _Nd|
179185 ad nd nd nd nd 0.00 no bl nd nd nd nd
179186 0,04 nd nd nd nd 0.02 nd Qa2 nd nd nd nd
179187 0.09 0.02 g nd i 0.08 (.02 0.03 nd nd nd nd
179188 bdl nd nd ng nd 0.00 nd bdl nd nd nd nd
179189 bat bt nd hd nd 0.00 nd hdl nd nd nd nd
175190 bd) bl nd nd nd 0.07 0.02 0.04 nd nd nd ng
179191 bl bdl ndi nd nd 0.00 ad bal nd nd nd hel
175152 bl nd nd nd nd D.05 .02 0.03 nd nd nd nd
179183 bl nd nd nd nd (.00 nd bdl nd nd e hed
172194 bdl bt nd nd nd 0.02 0.02 bdl nd nd - nd fd
179185 bdl badi ng nd nd 0.10 0.03 0.07 nict nd nd nd
179196 bdl nd nd nd nd 0.05 0.02 0.02 nd nd nd nd
179197 0.04 bdl nd nd ndl n.114 004 Qa7 nd nd nd ngt
179198 “nd nd nd nd nd g [ nd nd nd nd nd
179185 bdl nd nd nd g 2.00 nd bai nd nd nd nd
479200 [+54]] nd nd nd nd G.02 nd 0.n2 nd nd nd nd
179201 bdl nd nd nd nd 0.00 nd b nd nd ne nd
179202 b} nd no nd nd 0.00 nd bdi nd nd nd nd
175203 0.03 2] ng nd nd 0.03 0.03 bdl nd nd nd nd
170204 bl nd nel nd nd 0,91 0.04 0.07 nd nd bd) n
179209 0.03 bdl nd nd nd 0.13 0.05 Q.07 nd ng 0.05 nd
179206 nd nd nd nd nd 0.03 nd Q.03 nd nd 0.02 nd
179207 hdl bal nd nd na 0.00 nd bdl nd nd 0.03 nd
| 179208 bl bdl nd nd nd 0.00 nd bdl nd nd nd ng
179209 bdl bal nd nd nd 0.05 002 003 ng nd nd nd
No mdl ix available for summed combinations of analyfes. In summed
513042002 colurmng (ag., BTEX), the reported values should be considerad
Page: 7 of 12 ESTIMATED if any of the individual compounds were reported as bdl. TCT_CCAmRt
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GORE SORBERSCREE  j. .{VEY 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 TCE, ug} OCT, ug} PCE, ug) 14DCB, ug) CHCI3, ug| CCl4, ugf CIBENZ, ug
MDL= 0.02 0.02 0.01 0.01 0.0 0.03 0.01
179112 nd nd nd nd nd nd nd
179173 nd 0.14 0.02 nd nd nd nd
179174 nd nd nd nd ni nd nd
179175 nd nd 0.04 nd nd nd nd
179176 nd nd 0.03 nd nd nd nd
179177 nd 0.09 0.02 nd nd nd nd
179178 nd nd 0.01 nd nd nd nd
179179 0.13 nd 0.07 nd 0.05 nd nd
179180 0.08 nd 0.02 nd nd nd nd
179181 0.11 nd 0.03 nd nd nd nd
179182 0.15 nd 0.04 nd nd nd nd
179183 0.59 nd 0.08 nd nd nd nd
179184 nd nd nd nd nd nd nd
179185 0.06 nd nd nd nd nd nd
179188 nd nd nd nd nd nd nd
179187 0.13 nd 0.08 nd nd nd nd
179188 nd nd 0.11 nd nd nd nd
179189 0.06 nd 0.02 nd nd nd nd
179190 nd nd bdl nd nd bdl nd
179191 nd nd 0.03 nd nd 0.03 nd
179192 nd nd 0.03 nd ng nd nd
179193 nd nd .08 nd nd nd nd
179194 nd nd 0.04 nd nd nd nd
178195 nd nd nd nd nd nd nd
179196 nd nd nd nd nd 0.03 nd
179197 nd nd nd nd nd bdl nd
179188 nd 0.09 nd nd nd nd nd
179158 nd nd nd nd nd bdl nd
179200 nd nd 0.08 nd nd nd nd
179201 nd nd 0.12 nd nd nd nd
178202 nd nd 0.12 nd nd nd nd
_179203 nd nd 0.09 nd nd nd nd
179204 1.49 nd 3.0 nd ng nd nd
179205 4.14 nd 6.74 nd nd nd nd
179206 4.72 nd 2,69 nd nd nd nd
179207 2.89 nd 2.57 nd nd nd nd
179208 nd nd nd nd 0.05 nd nd
179209 nd nd nd 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
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DSS SITE 1008; RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1008, Building 6750 Septic Systermn, Operable Unit (OU)
1295, at Sandia National Laboratories/New Mexico (SNL/NM), consists of a 1,000-gallon septic
tank flowing to a junction that feeds two drainfield lines approximately 50 feet leng. The site is
located in the northwestern portion of SNL/NM Technical Area (TA)-lil on land that is owned by
Kirtland Air Force Base (KAFB) and leased ¢ the U.S. Department of Energy (DOE). Available
information indicates that Building 6750 was constructed in 1965 (SNL/NM March 2003); it is
assumed that the septic system was also constructed at that time. In January 1994 the septic
tank system was disconnected from the building and connected to an extension of the City of
Albuguerque (COA) sanitary sewer system.

Environmental concern about DSS Site 1008 is based upon the potential for the release of
constituents of concern {COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation was planned to
be censistent with other DSS site investigations and to sample for the most commonly
anticipated CCCs found at similar test facillties.

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 Albuguerque 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 to a gentle incline to the west. During mest rainfall events,
precipitation quickly infiltrates the soii at DSS Site 1008. However, virtually all the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration for the KAFB
area range from 95 to 89 percent of the annual rainfall (SNL/NM March 1996). Most of the area
immediately surrounding DSS Site 1008 is unpaved with some native vegetation, and no storm
sewers are used to direct surface water away from the site.

DSS Site 1008 lies at an average elevation of approximately 5,353 feet above mean sea ievel.
The depth to groundwater is approximately 460 feet below ground surface (bgs). Groundwater
flow is believed to be predominantly north-northwest (SNL/NM March 2002). The nearest
groundwater monitcring wells are those installed around the Mixed Waste Landfill in the north-
northeastern part of TA-lll. These wells are located approximately 2,000 feet and 2,285 feat
northeast of the site. The nearest production wells are north and northeast of the site and
include KAFB-0904 and KAFB-10, which are approximately 2.6 and 1.1 miles away,
respectively. ‘

. Data Quality Objectives

The Data Quality Obiectives (BQOs) 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™ (OU 1295 [SAP])
{SNL/NM October 1999) and “Field Implementation Plan [FIP], Characterization of Non-
Environmental Restoration Drain and Septic Systems” {OU 1295 FIP) (SNL/NM November
2001) identified the site-specific sample locations, sample depths, sampling procedures, and
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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
DSS Site 1008 was designed to:

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

» For systems confirmed or believed to exist, determine the exact or apparent
locations and components of those systems (septic tanks, drainfields, seepage
pits, ete.).

¢ |dentify which systems would, and would not, need initial shallow investigation
work as required by 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 NMED.

Table 1 summarizes the rationale for determining the sampling locations at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling
DSS Site 1008 Potential COC Sampling Density Location
Sampling Areas Source Locations {samples/acre) Rationale
Soil beneath the Effluent 2 NA Evaluate potential
septic system discharged to the COC releases to
drainfield environment from the environment
the drainfield from effluent
discharged from
the drainfield

COC = Constituent of concern.
DQO = Data quality objective.
DSS = Drain and Septic Systems.
NA = Not applicable.

Soil samples were collected from two depth intervals in each of the two borehcle drilled beneath
the drainfield at DSS Site 1008. These samples were identified as 6750-DF1-BH-1-5 and -10

and 6750-DF1-BH-2-5 and -10. The samples were collected with a Geoprobe™ driliing rig from
two 3-foot-long sampiing intervals at each boring location. Drainfield sampling intervals started

at 5 and 10 feet bgs in each of the drainfield borings. The soil samples were collected using
the same procedures utilized at numerous other QU 1295 sites, and in accordance with
procedures described in the OU 1295 SAP and FIP.

Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site, and
the laboratories that performed the analyses.
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1008
Gamma
Spectro- Gross
scopy Alpha/
Sample RCRA [ Hexavalent Radio- Beta
Type VOCs | SYOCs | PCBs HE Metals | Chromium | Cyanide | nuclides | Activity
Confirmatory 4 4 4 4 4 4 4 4 4
Duplicates 0 0 0 0 0 0 0 0 0
EBs and 2 0 0 1 1 0 0 o 0
T8s (VOCs
only)
Total 6 4 4 5 5 4 4 4 4
Samples
Analyticai ERCL GEL GEL ERCL | ERCL GEL GEL RPSD GEL
Laboratory
Dss = Drain and Seplic Systems.
EB = Equipment biank.
ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.

QA = Quality assurance,

QcC = Quality control.

SVOC = Semivolatile organic compound.
B = Trip blank.

VOC = Volatile organic compound.

The DSS Site 1008 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) metatls,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activities. The samples
were analyzed by an off-site laboratory (General Engineering Laboratories, Inc. [GEL]), the
on-site SNL/NM Environmental Restoration (ER) Chemistry Laboratory, and the SNL/NM
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the
analytical methods and some of the data quality requirements from the QU 1295 SAP and FIP.

QA/QC samples were collected during the baseline sampling effort according to the 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. The off-site
laboratory results from GEL were reviewed according to “Data Validation Procedure for
Chemical and Radiochemical Data” SNL/NM ER Project Analytical Operating Procedure 00-03,
Rev. 0 (SNL/NM December 1999). The data validation reports are presented in the associated
DSS Site 1008 no further action (NFA) proposal. The gamma spectroscopy data from the
RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,” Procedure
No. RPSD-02-11, Issue No. 02 (SNL/NM July 1996). The gamma spectroscopy results are
presented in the NFA proposal. The reviews confirmed that the analytical data are defensible
and acceptable for use in the NFA proposal; therefore, the DQOs have been fulfilled.
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Table 3
Summary of Data Guality Requirements
Analytical Data Quality
Requirement® Level GEL ERCL RPSD
VOCs Defensible None 4 samples None
EPA Method 8260
SVOCs Defensible 4 samples None None
EPA Method 8270
PCBs Defensible 4 samples None None
EPA Method 8082
HE Compounds Detfensible None 4 samples None
EPA Method 8330 .
RCRA metals Detensible None 4 samples None
EPA Method 6020/7C00
Hexavalent Chromium Detensible 4 samples None None
| EPA Method 7196A
Total Cyanide Defensible 4 samples None None
EPA Method 90124
Gamma Speciroscopy Defensible None None 4 samples
Radionuclides
Gross Afpha/Beta Defensible 4 samples None None
Activity
Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks
3EPA November 1986.
EPA = U.S. Envirenmental Frotection Agency.
ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA = Quality assurance.
Qc = Quality control.

RCRA = Resource Conversation and Recovery Act,
RPSD = Radiaticn Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

VOC  =Volatile organic compound.
1. Determination of Nature, Rate, and Extent of Contamination
.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1008
was 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, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the OU 1295 SAFP and FIP
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 1008, which is presented in Section 2.5 of the associated NFA proposal. The quality of the
data specifically used to determine the nature, migration rate, and extent of contamination are
described below.
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.2 Nature of Contamination

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

Site 1008 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SYOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activities. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize
the COCs and any potential degradation products at DSS Site 1008.

1.3 Rate of Contaminant Migration

The septic system at DSS Site 1008 was deactivated in January 1994, when Building 6750 was
connected to an extension of the COA sanitary sewer system. Therefore, the migration rate of
COCs that may have been introduced into the subsurface via the septic system at this site was
dependent ¢n 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 septic system
was discontinued has been dependent predominantly on precipitation, although 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 1008.

.4 Extent of Contamination

Subsurface baseline soil samples were collected from boreholes drilled at two locations
beneath the effluent release area (drainfield) at the site to assess whether releasss of effluent
from the septic system caused any envircnmental contamination.

The baseline soil samples were collected at sampling depths starting at 5 and 10 feet beneath
the drainfield area. Sampling intervals started at the depths at which effluent discharged from
the drainfield drain lines wouid have entered the subsurface environment at the site. This
sampling procedure was required by New Mexico Environmental Department (NMED)
regulators, and has been used at numerous drain and septic system type of sites at SNL/NM.
The baseline soil samples are considered to be representative of the scil potentially
centaminated with the COCs at this site, and are sufficient to determine the vertical extent, if
any, of COCs.

V. Comparison of COCs to Background Screening Levels

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

Site 1008 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 that were evaluated in this risk assessment included all detected organic
compounds, and all inorganic and radiological COCs for which samples were analyzed. If 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 inciuded in this assessment were determined to have sufficiently low detection
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limits to ensure proteciion of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation used only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
{Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both
radiotogical and nonradiclogical COCs were evaluated. The nonradiological COCs evaluated
for inglusion in the risk assessment consisted of inorganic and organic compounds. However,
only inorganic compecunds were included in the risk assessment as ail organic compounds were
nondetections.

Table 4 fists the nonradiological COCs fer the human health and the ecological risk
assessments at DSS8 Site 1008. Table 5 lists radiclegical COCs for the human health and
ecological risk assessments. All tables show the associated SNI/NM maximum background
concentration values {Dinwiddie September 1997). Sections V1.4, VII.2 and VII.3 provides
discussion of Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1008 were to the subsurface soil, resulting from the
discharge of waste water from the Building 6750 septic system to the drainfield. Wind, water,
and biota are natural mechanisms of COC transport from the primary release point. Because
the discharge of waste water was to the subsurface, wind and surface water are considered to
be of low significance as transport mechanisms at this site.

Water at DSS Site 1008 is currently received as precipitation (approximately 8.1 inches
annually [NOAA 1990]). Precipitation will either evaperate at or near the point of contact,
infiltrate into the soil, or form runoff. Infiltration at the site is enhanced by the sandy texture of
the soil. However, because it is estimated that 95 to 99 percent of the annual precipitation in
this area is lost through evapotranspiration, the depth of percclation of this water into the soil is
limited, and the potential for further downward movement of COCs through leaching is fow.
Because groundwater at this site is approximately 460 feet bgs, the potential for COCs to reach
groundwater through the unsaturated zone above the water table is extremely small.

COCs can enter the food chain through uptake by plant roots. COCs taken up by plant rcots
can be transported 1o aboveground tissues where they can be consumed by herbivores, which
can in turn be eaten by predators. Once in the food web, COCs can be transported from the
site by the movements of the organisms that contain them or other surficial transport
mechanisms. However, because DSS Site 1008 occupies only a very small area (less than

1 acre) with limited vegetation cover, food chain transport is expected to be of low significance
at this site.

All COCs at DSS Site 1008 are inorganic, including both radiological and nonradiolegical

analytes. With the exception of cyanide, the nonradiological COCs are elemental in form, and
are not considered to he degradable. Transformations of these inorganic COCs could include
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Tabie 4

Nonradiological COCs for Human Health and Ecological Risk Assessment at DSS Site 1008 with Comparison to the
Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
SNL/NM Concentration Less Than . b
Maximum Background | or Equal to the Applicable BCF Log K,, | Bicaccumulator:
Concentration Concentration SNL/NM Background (maximum (for organic (BCF>40,
coc (mgrkg) (mg/kg)? Scraening Value? aquatic) COCs) Log K,,»4)

Arsenic 4.6 4.4 No 44¢ - Yes
Barium 2404 214 No 1709 - Yes
Cadmium 0.22 0.9 Yes B4c - Yes
Chromium, total 14 15.9 Yes 16¢ - No
Chromium Vi 0.116 J 4 Yes 16° - No
Cyanids 0.0885° NG Unknown NC - Unknown
Lead 9.3 11.8 Yas 48° - Yes
Mercury 0.02258 <0.1 Unknown 5,500° - Yes
Selenium o G74J o« Unknown gog’ - Yes
Silver 0.002052 <1 Unknown 0.5 - No

Note; Bald indicates COCs that failed the background screening procedure and/or are bicaccumutators,

aDinwiddie September 1997, Southwest Supergroup.
ENMED March 1998.

Parametar was not detected. Concentration is 0.5 detection limit.

dyznicak March 1997,
eNeumann 1976.
'Callahan et al, 1879.

BCF = Bioconcentration factor,

COC = Constituent cf concern.

DSS = Drain and Septic Systems.

J = Estitnated concentration.

Kew = Qciancl-water partition coefficiant.
Log = Lagarithm {base 10).

mg/kg = Milligram(s) per kilogram.

NC = Not calculated,

NMED = New Mexico Environment Department,

SNL/NM = Sandia National Laboratories/MNew Maxico.

— = Information not availabis.
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Table 5
Radiological COCs for Human Health and
Ecological Risk Assessment at DSS Site 1008 with Comparison to the
Associated SNL/NM Background Screening Value and BCF

F Is Maximum COC i
. Concentration Less
| SNL/NM | Than or Equal o the
Maximum Background | Applicable SNL/NM BCF isCOCa
Activity Activity Background (maximum | Bioaccumulator?®
coc (pCig) (pCilg)? Screening Value? | aquatic) {BCF >40)
Cs-137 ND {0.038) 0.079 Yes 3,000¢ Yes
Th-232 Q.726 1.01 Yes 3.0008 NG
U-235 ND {0.248) Q.16 No g00s Yes
(U238 ND {(3.59) 14 No 900° Yes ]

MNote: Bold indicates COCs that exceed background screening values andfer are bicaccumutators.
aDinwiddie September 1987, Southwest Supergroup.

ENMED March 1998,

“Baker and Solda: 1992.

BCF = Bicconcariration factor.
cOC = Constituent of concern.
DSs = Drain ang Septic Systams.

MDA = Minimum detectable activity.

ND () = Notdetected above the MDA, shown in parentheses.
NMED = New Mexico Environment Department.
pCilg = Picocurie(s} per gram.

SMN_/NM = Sandia National Laboratories/New Mexico.

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 was not
detected in the soil, byt if it is presant, it is likely to occur as cyanide salts (i.e., sodium cyanide
or potassium cyanide). Free cyanide or hydragen cyanide are likely to be quickly metabolized
by soil biota. Radislogical COCs will undergo decay to stable isotopes or radicactive daughter
elements. However, because of the long half-lives of the radionuclides, 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 transfarmations of the inorganic COCs.

Table 6 summarizes the fate and transport processes that can ogcur at DSS Site 1008, CQOCs
at this site include radiological and nonradiological inorganic analytes. For the reasons detailed
above, wind, surface water, and biota are considered to be of low significance as potential
transport mechanisms at this site. The potential for transformation of nonradiclogical inorganics
is low and foss through decay of radiological COCs is insignificant because of their long-hali-
lives.

ALAS-03WP/SNLD3:rs5348.doc D-g8 BA0858.01 08/24/03 2:5% PM



RISK ASSESSMENT FOR DSS SITE 1008 6/24/2003

Table 6
Summary of Fate and Transport at DSS Site 1008
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No Nene
Food chain uptake Yes Low
Transformation/degradation Yes Low

DSS = Drain and Septic Systems.

V. Human Health Risk Assessment

VI Introduction

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

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

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

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure.
The screening procedure compares the maximum concentration of the COC 1o an
SNL/NM maximum background screening value. COCs that are not eliminated during the
first screening procedure are carried forward in the risk assassment process.

Step 4.  Toxicological parameters are identified and referenced for COCs that were not efiminated
during the screening procedure.

Step5.  Potential toxicity effects {specified as a hazard index [Hi]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiclogical GOCs,
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 only cecurs when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 5.  These values are compared with guidelines established by the U.S. Environmenta!
Protection Agency {EPA), NMED and the DOE to determine whether further evaluation
and potential site cleanup, are required. Nonradiological COC risk values also are
compared to background risk so that an incremenial risk can be calculated.

Step 7. Uncertainties of the above steps are addressed,

V1.2 Step 1. Site Data

Section | provides the description and history for DSS Site 1008. Section || presents a
comparison of results tc DQOs. Section |l discusses the nature, rate, and extent of
contamination.

AL/6-03/W P/SNLO3:rs5348 doc D-9 840858.01 06/24/03 2,59 PM



RISK ASSESSMENT FOR DSS SITE 1008 6/24/2003

Vi3 Step 2. Pathway !dentification

D38 Site 1008 has been designated a future land use scenario of industrial {DOE et al.
September 1995} (see Appendix 1 for default exposure pathways and paramsters). However,
the residential land use scenario is also considered within the pathway analysis. Because of
the location and the characteristics of the potential contaminants, the primary pathway for
human exposure is considered to be soil ingestion for the nonradiological COCs and direct
gamma exposurs for the radiclcgical COCs. The inhalation pathway for both nonradiological
and radiological CGCs is included because the potential exists 1o inhale dust. Soil ingestion
is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential exposure of the receptor to contaminated soil.
No water pathways to groundwater are considered. Depth to groundwater at DSS Site 1008 is
approximately 460 feet bgs. No intake routes through plant, meat, or milk ingestion ars
considered appropriate for either the industrial or residential land use scenarios. Figure 1
shows the conceptual model flow diagram for DSS Site 1008.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust) Inhalation {dust)
Dermal contact Direct gamma
V1.4 Step 3. Background Screening Procedure

Step 3, the background screening procedure, is discussed in this section. The procedure
compares the maximum COC concentration to the background screening level. The method
and results are described below.

Vi4.1 Methodology

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM
maximum screening level for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 4 and was used to calculate risk atiributable
to background (Table 10). Only the COCs that were detected above their respective SNLYNM
maximum background screening levels or did not have either a guantifiable or a calculated
background screening level were considered in further risk assessment analyses.

For radiological COCs that exceeded the SNL/NM background screening levels, background
values were subtracted from the individual maximum radionuclide concentrations. Those that
did not exceed these background levels were 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). Radioclogical COCs that did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessrment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiclogical COCs.
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Conceptual Site Model Flow Diagram for Building 6750 Septic System, DSS Site 1008
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Vi42 RBesults

Tables 4 and 5 show DSS Site 1008 maximum COC concentrations, which were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, two constituents were measured at
concentrations greater than their respective background screening values. Four constituents
did not have quantified background screening concentrations, therefore it is unknown if these
COCs exceeded background.

For the radiological COCs, two constituents had minimum detectable activity values greater
than their respective backgrounds (U-235 and U-238). These values were conservatively used
in the risk assessment.

V1.5 Step 4. ldentification of Toxicological Parameters

Tables 7 and 8 list the COCs retained in the risk assessment and the values for the available
toxicological information. The toxicological values used for nonradiological COCs in Table 7
were from the Integrated Risk Information System (IRIS) (EPA 2003), the Health Effects
Assessment Summary Tables (HEAST) (EPA 19972}, 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:

¢ 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).

¢ DCFs for surface contamination were taken from DOE/EH-0070, “External Dose-
Rate Conversion Factors for Calculation of Dose to the Public” (DOE 1988).

» DCFs for volume contamination (expesure 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. 1g93b).

V9.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the Hl and the excess cancer risk for both the
potentiai nonradiclogical COCs and associated background for industrial and residential land
uses. The incremental TEDE and incremental estimated cancer risk are provided for the
Rackground-adjusted radiological COCs for both industrial and residential land uses.
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Table 7
Toxicological Parameter Values for DSS Site 1008 Nonradiological COCs
i SF, SFinh
RfD,, RfDjnh {ma/kg- | {mg/kg- | Cancer
coc {ma/kg-d) | Confidence? | {(mg/kg-d) | Confidence® | day)-! day)' | Class? | ABS
Arsenic AE-4C M - — 15E40° | 1.6E41C A [opd |
Barium 7E-2¢ M 1.4E-4° - ~ - D 0.014
Cyanide 2E-2¢ M - - - - D 0.19
Mearcury 3E-4° - B.6E-5¢ M - - o 0.01¢
Selenium (= H - - ~ - o 0.01¢
[Siver | sEa® L = - = - D Too1 |

*Confidence associated with (RIS (EPA 2003} database values. Confidence: L = low, M = medium, H = high.

EEPA weight-of-evidence classification system for carcinogenicity (EPA 1889) taken from (RIS (EPA 2003):

A = Hurnan carcincgen

D = Not classifiable as 10 human carcinogenicity.
FToxizologicz! parameter values from [RIS electronic dalabase [EPA 2003).
%Toxicological parameter values from NMED Decembrer 20C0.
®Toxicclogical parameter values from HEAST (EPA 1957a).

ABS = Gasirointestinal adsorption cosflicient.
cOoC = Constituent of concem.
Dss Drain and Septic Systems.

EPA U.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
iR'S = Integrated Risk Informalion System.

mg/kg-d = Milligram{s} per kilogram day.

{mg'kg-day)? = Per milligram per kilogram day.

NMEL = New Maxico Environmental Depardiment.

2| = Inhalation chronic reference dose.

RIDy, = Oral cnronic reference dose.

SFin = Inhalaticn slope factor,

SF, = Oral slope factor.

- = Information not available.
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Table 8
Toxicological Parameter Values for DSS Site 1008
Radiological COCs Obtained from RESRAD Risk Coefficients?

COC {1/pCi) (1/pCi) {g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2.70E-07 A
U-238 6.20E-11 1.20E-08 6.60E-08 A

2From Yu et al. 1993a.

PEPA 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 snvironmental exposures,
the carcincgenic effect has not been observed and documented.

1/pCi = One per picocurie.

COC = Constituent of concem.

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) slope factor.

V161 Exposure Assessment

Appendix 1 shows the equations and parameter input values used in calculating intake values
and subsequent Hl and excess cancer risk values for the individual exposure pathways, as well
as parameters for both industrial and residential land use scenarios. The eguations 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 Sail Screening Levels (NMED December
2000} and cther EPA and NMED guidance documents, and refiect the reasonable maximum
exposure (RME) approach advocated by the RAGS (EPA 1889). For radiclogical COCs, the
coded equations provided in RESRAD computer code are 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 Radicactive Material Guidelines Using
RESRAD” (Yu et al. 1993a).

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

VI.B.2 Risk Characterization

Table 9 shows an HI of 0.02 for the DSS Site 1008 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land use scenaric. The numbers
presented include exposure from soil ingestion, dermal contact, and dust inhalation for
nonradiological COCs. Table 10 shows an HI of 0.02 and an estimated excess cancer risk of
3E-6 for the designated industrial land use scenario.
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Table 9

6/24/2003

Risk Assessment Values for DSS Site 1008 Nonradiological COCs

Industrial Land Use Residential Land Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
coC {mg/kyg) index Risk Index Risk
Arsenic 4.6 0.02 3E-B 0.21 1E-5
Barium 2404 0.00 — 0.05 -
Cyanide 0.0685b0 0.00 - 0.00 -
Mercury 0.0225b 0.00 — 0.00 —
Selenium 074 J 0.00 - 0.00 —
Siver 0.02255 0.00 - (.00 -
Total | 002 | 3E6 | 0.3 |  1E5

aEPA 1989,
bMaximum concentration was 0.5 detection limit.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agsncy.
J = Estimzted concentration.
mg/kg = Milligram(s} per kilogram.
= Infermation not available.

Table 10
Risk Assessment Values for DSS Site 1008 Nonradiological Background Constituents
Industrial Land Use Residential Land Use
Background Scenariob Scenario®

Concentration? Hazard Cancer Hazard Cancer

CcOoC (mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5

Barium 214 0.00 - 0.04 -

‘| Cyanide NC - - - -
Mercury <(.1 - - - -
Selenium <1 - - - -
Silver <1 - — — -

Total | 0.02 3E-6 i 0.2 | 1E-5

aDinwiddie September 1997, Southwest Supergroup.
bEPA 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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For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land use scenario, a TEDE was calculated for an individual on the site, which
resulted in an incremental TEDE of 6.7E-2 millirem (mrem) per year {yr). In accordance

with EPA guidance found in Office of Solid Waste and Emergency Response 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 case); the calculated dose value for DSS Site 1008 for the
industrial land use is well below this guideline. The estimated excess cancer risk is 6.3E-7.

For the residential land use scenario nonradioactive COCs, the HI is 0.3 and the estimated
excess cancer risk is 1E-5 (Table 9). The numbers in the tabte included exposure from soil
ingestion, dermal contact, and dust inhalation. Although the EPA {1991) gererally recommends
that inhalation not be included in a residentia! land use scenario, this pathway is included
because of the potential for soil in Albuguerque, New Mexico, to be eroded and tor dust to be
subsequently 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 that for
the DSS Site 1008 associated background constituents, there was an Hi of 0.2 and an
estimated excess cancer risk of 1E-5.

For the radiological COCs, the incremental TEDE for the residential land use scenario is
1.7E-1 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 1008 for the residential land use scenaric is well below
this guideline. Consequently, DSS Site 1008 is eligible for unrestricted radioclogical release as
the residential land use scenario resulted in an incremental TEDE of less than 75 mrem/fyr to
the on-site receptor. The estimated excess cancer risk is 1.8E-6. The excess cancer risk frem
the nonradiological COCs and the radiological COCs should be summed to provide risk
eslimates for persons exposed tc both types of carcinogeric ccntaminants, 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.”

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluated the potential for adverse heaith effects
for both the industrial land use scenario (the designated land use scenario for this site) and the
residential land use scenario.

For the industrial land use scenario nonradiological COCs, the Hl is 0.02, which is less than the
numerical guideline of 1 suggested in the RAGS (EPA 1989). The excess cancer risk was
3E-6. NMED Guidance states that cumulative excess litetime 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 nonradiclogical COCs for both the industrial and residential land
use scenarios. Assuming the industrial land use scenario, for nonradioclogical COCs the Hl is
0.02 and the estimated excess cancer risk is 3E-6. 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 quantifiable background screening values are assumed to have a
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hazard quotient (HQ) of 0.00. The incremental H is 0.00, and there is no incremental
estimated excess cancer risk for the industrial land use scenario. These incremental risk
calculations indicate insignificant risk to human health from nonradiological COCs considering
an industrial land use scenaric.

For radiological COCs in the industrial land use scenario, incrementat TEDE is 6.7E-2 mrem/yr,
which s significantly less than the EPA’s numerical guideline of 15 mrem/yr. Incrementai
estimated excess cancer risk is 6.3E-7.

The calculated HI for the residential land use scenario nonradiologicat COCs is 0.3, which is
below numerical guidance. The excess cancer risk was 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 was slightly above the suggested acceptable risk value. For
background concentrations of the nonradiological COCs the Hi is 0.2 and the estimated excess
cancer risk is 1E-5. The incremental Hi is 0.02, and the there is no estimated incremental
cancer risk for the residential land use scenario. These incremental risk calculations indicate
insigniticant risk to human health from nonradiological COCs considering a residential land use
scenario.

The incremental TEDE for a residential land use scenario from the radiological components

is 1.7E-1 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 1988). The estimated excess cancer risk is 1.8E-6.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1008 was based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseiine sampling was implemented in accordance with the QU 1295 SAP (SNL/NM
October 1999) and FIP (SNL/NM November 2001); the DQOs contained in these two
documents are appropriate for use in risk-screening assessments. The data from soil samples
collected at effiuent 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 uncerainty
associated with the data quality used to perform the risk assessment at DSS Site 1008.

Because of the location, history of the site, and future land use (DOE et al. September 1995),
there is low uncertainty in the land use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Because the COCs are found in
near-surface soils and because of the location and physical characteristics of the site, there is
little uncertainty in the exposure pathways relevant to the analysis.

An RME approach was used to caiculate the risk assessment values. This means that the
parameter values in the calculations are conservative and that calculated intakes are probably
overestimates. Maximum measured values of COC concentrations are used to provide
conservative results.

Table 9 shows the uncertainties {confidence) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from the RIS {EPA 2003), HEAST (EPA
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1997a), 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 2002h, EPA 2002¢). Because of the conservative
nature of the RME approach, uncertainties in taxicological values are not expected to change
the conclusion from the risk assessment analysis.

Risk assessment values for nonradiological COCs are within the human health acceptable
range for the industrial land use scenario in established numerical guidance.

The HI for the nonradiological COCs is within the human health acceptaktle range for the
residential land use scenario in established numerical guidance. Though the estimated excess
cancer risk was slightly above the NMED guideline for the residential land use scenario, a
comparison of the maximum arsenic COC concentration (4.6 milligrams [mgj/kilogram [kg]} to
the background screening value (4.4 mg/kg) and the range of arsenic background
concentrations (0.033 to 17 mg/kg), indicates that the maximum concentration is most likely
part of the background population. 1n addition, the calculated incremental excess cancer risk is
zero. Thus, considering the background screening value, the range of background
concenirations, and the incremental estimated excess cancer risk, the maximum arsenic
conceniration is not indicative of contamination.

For radiological COCs, the conclusion of the risk assessment is that potential effects on human
health for both industrial and residential land use scenarios are within guidslines and are a
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP
1987).

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

VI.g Summary

DSS Site 1008 has identified COCs consisting of some inorganic and radiclogical 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 included soil ingestion,
dermal contact, and dust inhalation for chemical COCs and sail ingestion, dust inhalation, and
direct gamma exposure for radionuclides. The same exposure pathways were applied to the
residential land use scenario.

Using conservative assumptions and an RME approach fo risk assessment, calculations for
nonradiological COCs show that the HI for the industrial land use scenario (0.02) is significantly
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk
was 3E-6; thus, excess cancex risk is also below the acceptable risk value provided by the
NMED for an industrial land use scenario (Bearzi January 2001). The incremental HI was 0.00,
and there was no incremental excess cancer risk for the industrial land use scenario,

Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario.
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Using conservative assumptions and an RME approach 1o risk assessment, calculations for
nonradiclegical COCs show that the HI for the residential land use scenario (0.3) is also below
the accepted numerical guidance from the EPA. The estimated excess cancer risk was 1E-5;
thus, excess cancer risk was slightly above the acceplable risk value provided by the NMED for
a residential land use scenaric (Bearzi January 2001). The incremental H! js 0.02, and there
was no incremental excess cancer risk for the residential land use scenario. Incremental risk
calculations indicate insignificant risk to human health for the residential land use scenario.

Though the total estimated excess cancer risk was slightly above the NMED guideline for the
residential land use scenario, a comparison of the maximum arsenic COC concentration

(4.6 my/kg) to the background screening value (4.4 mg/kg) and the range of arsenic
background concentrations {0.033 to 17 mg/kg) indicates that the maximum concentration is
most likely part of the background population. In addition, the calculated incremental excess
cancer risk is zero. Thus, considering the background screening value, the range of
background concentrations and the incremental estimated excess cancer risk, the maximum
arsenic concentration is not indicative of contamination.

Incremental TEDE and corresponding estimated cancer risk from radiologicai COCs are much
lower than EPA guidance values; the estimated TEDE is 6.7E-2 mrem/yr for the industrial land
use scenario. This value is much lower than the EPA’s numerical guidance of 15 mremvyr in
EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is
6.3E-7 for the industrial land use scenario. Furthermore, the incremental TEDE for the
residential land use scenaric that results from a complete loss of institutional control is 1.7E-1
mrem/yr with an associated risk of 1.8E-6. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, DSS Site 1008 is eligible for unrestricted radiclogical
release.

The summation of the nonradiological and radiclegical carcinogenic risks are tabulated in
Tabie 11 below:

Table 11
Summation of Radiclogical and Nonradiological Risks from Site Carcinogens
Scenario Nonradiological Risk Radiclogical Risk Total Risk
Industria 3E-B 6.3E-7 3.6E-6
Flesiclenﬁal 1E-5 1.8E-6 1.2E-5

Uncertainties associated with the calculations are considered small relative 1o the
conservativeness of risk assessment analysis. It is therefore concluded that this site poses
insignificant risk to human health under either the industrial or residential land use scenarios.

VII. Ecological Risk Assessment
Vil.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern {COPECs) in soils at DSS Sile 1008. A compcenent of the NMED Risk-
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Based Decision Tree is an ecological assessment that corresponds with that presented in the
EPA’s “Ecological Risk Assessment Guidance for Superfund” {(EPA 1987c). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment. Initial components of the NMED’s decision tree (a discussion of DQOs, a
data assessment, and evaluations of bicaccumulation and fate-and-transport potential} are
addressed in previous sections of this report. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk
assessment whereby a more quantitative estimate of ecolegical risk is conducted. Although
this assessment incorporates conservatisms in the estimation of ecological risks, ecological
relevance and professional judgment are also used as recommended by the EPA {1998b) to
ensure that predicted exposures of selected ecological receptors reflect those reasonably
expectad to occur at the site.

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, a comparison of maximum detected concentrations to background
concentrations, and an examination of bioaccumulation, and 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.

VL2 A Data Assessment

As indicated in Section IV {Tables 4 and 5), constituents in soil within the 0- to 5-foot depth
intervai that were identifiec as COCs for this site were as follows:

Arsenic
Barium
Cyanide
Mercury
Selenium
Silver
U-235
U-238

Vil.2.2 Bioaccumulation

Among the COPECs listed in Section VII.2.1, the following were considered to have
bioaccumulation potential in aguatic environments {Section IV, Tables 4 and 5):

* Arsenic
e Barium
s Mercury
e Selenium
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e U235
+« U-238

It should be noted, however, that as directed by the NMED (NMED March 1998),
bioaccumulation for inorganics is assessed exclusively based upoen maximum reported
bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are used to
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely
1o be overpredicted.

VilL.2.3 Fate and Transport Potential

The potential for COPECSs to move 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 transpert mechanisms for COPECs at
this site. Degradation, transformation, and radiclogical decay of the COPECs are also
expected to be of fow significance.

VilL.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this site, and that COPECSs also exist at
the site. As a consequence, a detailed ecological risk assessment was deemed necessary o
predict the potential level of ecolegical risk associated with the site.

VIL3 Risk Assessment

As conciuded in Section VI.2.4, complete ecological pathways and COPECs are associated
with this site. The ecological risk assessment performed for the site involves a quantitative
estimate of current ecclogical risks using exposure modeis in association with exposure
parameters and toxicity information obtained from the literature. The estimation of potential
ecological risks is conservative 1o ensure that ecological risks are not underpredicted.

Componerits within the risk assessment incfude the following:

¢ Problem formulation sets the stage for the evaluation of potential exposure and
risk.

e Exposure estimation provides a quantitative estimate of potential exposure.

s FEcological effects evaluation presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.

« Risk characterization characterizes the ecological risk associated with exposure of
the receptors to environmental media at the site.
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+ Uncertainty assessment discusses unceniainties associated with the estimation of
exposure and risk.

* Risk interpretation evaiuates ecological risk in terms of HQs and ecological
significance.

¢ Risk assessment scientific/management decision point presents the decision to
risk managers based upon the results of the risk assessment.

Vi.3.1 Probiem Formulation

Problem formulation is the initial stage of the risk assessment that provides the introduction

1o the risk evaluation process. Components that are addressed in this section inciude a
discussion of ecological pathways and the ecological setting, identification of COPECs, and
selection of ecological receptors. The conceptual mode!, ecological food webs, and ecological
endpoints (other components commonly addressed in an ecological risk assessment) are
presented in the “Prediclive Ecological Risk Assessment Methodology, Envirenmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998) and are not
duplicated here.

ViL3.1.1 Ecological Pathways and Setting

DSS Site 1008 is less than 1 acre in size. The site is located in an area dominated by
grassland habitat. The site is unpaved, and is open to use by wildlife. No threatened or
endangered species are known 1o occur at this site {IT February 1995) and no surface water
bodies, seeps, or springs are associated with the site.

Complete ecological pathways may exist at this site through the exposure of plants and wildlife
to COFECs in surface soil at this site. 1 was assumed that direct uptake of COPECs from soil
is the major route of exposure for plants, and that expesure of plants to wind-blown soil is
minor. Exposure modeling for the wildlife receptars was limited to the food and soil ingestion
pathways and external radiation. Because of the lack of surface water at this site, exposure to
COPECs through the ingestion of surface water was considered insignificant. Inhalation and
dermal contact were also considered insignificant pathways with respect to ingestion {Sample
and Suter 1994). Groundwater is not expected to be affected by COCs at this site.

ViIL3.1.2 COPECs

Discharges of waste water from the septic system of Building 6750 is the primary source of
COPECs at DSS Site 1008. COPECs identified for this site are listed in Section VI1.2.1 and are
all inorganic, including both radiological and nonradiotogicat analytes. The analytes were
screened against background concentrations and those that exceeded the approved SNL/NM
background screening levels (Dinwiddie September 1997) for the area were considered 10 be
COPECs. Noiradiological inorganics that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, were not included in this risk assessment as set forth by the
EPA (1988). In order to provide conservatism, this ecological risk assessment was based upon
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the maximum soil concentrations of the COPECs measured in the upper 5 feet of soii at this
site. Tables 4 and 5 present maximum concentrations for the COPECs.

VIL3.1.3 Ecological Receptors

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

VIL3.2 Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for tarrestrial plants. Exposure modeling for the wildlife receptors was
limited to food and soil ingestion pathways. Inhalation and dermal contact were considered
insignificant pathways with respect to ingestion {(Sample and Suter 1994). Drinking water was
also considered an insignificant pathway because of the lack of surface water at this site. The
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates}, and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl was modeled as a strict predator on small mammals {100 percent of its dist as
deer mice). Because the exposure of the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Table 12 presents the species-specific factors used in madeling
exposures in the wildlife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).

Although home range is also included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested are from
the site being investigated. The maximum measured COPEC concentrations from surface soil
samples were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site.

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore

{100 percent ot its diet as plants), and the burrowing owl was modeled as a strict predator on
smali mammals (100 percent of-its diet as deer mice). Both were modeled with scil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from U-235 and U-238. Internal and external dose rates to the deer
mouse and the burrowing owl are approximated using modified dose rate models from the DOE
(1995} as presented in the ecological risk assessment methodology document for the SNL/NM
ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations were
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Table 12

Exposure Factors for Ecological Receptors at DSS Site 1008

Food Intake
Trophic Body Weight Rate Home Range

Receptor Species Class/Order Level (kg)? (kg/day)® Dietary Composition® (acres)
Deer Mouse Mammaiia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 2.7E-1¢
(Peromyscus Rodentia {+ Sail at 2% of intake)
maniculatis)
Deer Molise Mammalia/ Omnivore 2.39E-2¢ 3.72E-3 Plants: 50% 2.7E-1¢
{Peromyscus Rodentia lnvertabrates; 50%
maniculatus) {+ Soil at 2% of inlake)
Deer Mouse Mammalia/ Insectivore 2.39E-27 3.72E-3 Invertebrates: 100% 2 7E-12
{Peromyscus Rodentia {(+ Soil at 2% of intake)
maniculatus)
Burrowing owl Avas/ Carnivore 1.65E-1 1.73E-2 Rodents: 100% 3.5E+19
(Speotyto cunicuiatia) Strigiformes {+ Boil at 2% of intake)

aBedy weights are in kg weat weight.

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
“Dietary compositions are generalized far modeling purposes. Default soll intake vaiue of 2% of food intake.

9Silva and Downing 1995.

¢EPA 1993, based upon the avarage home range measured in semiarid shrubland in ldaha.

Dunning 1993.

IHaug et al. 1993

D38 = Drain and Septic Systems.

ERPA =15, Environmental Protection Agency.

kg = Kilogram(s).
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obtained from Baker and Soldat (1992). The extemal-dose-rate mode! examines the total-body
dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the
receptor is assumed to be an infinite medium uniformly contaminated soil with gamma-emitting
radionuclides. The external-dose-rate mode! is the same for both the deer mouse and the
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at
the center of a spherical body shape. This provides for a conservative estimate for the
absorbed dose. This concentrated radiation source at the center of the body of the receptor is
assumed to be a “point” source. Radiation emitted from this point source is absorbed by the
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma-
emitting radionuclides only transfer a fraction of their energy to the tissues because gamma
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure 1o U-235 and U-238 in
soil.

Table 13 presents the transter factors used in modeling the concentrations of COPECs through
the food chain. Table 14 presents maximum concentrations in soil and derived concentrations
in tissues of the various food chain elements that are used to model dietary exposures for each
cf the wildlife receptors.

Vil.3.3 Ecological Effects Evaiuation

Table 15 shows benchmark toxicity values for the plant and wildiife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient
toxicity information was found to estimate the LOAELs or NOAELSs for some COPECs.

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (IAEA 1992} for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer
sufficient protection to other components within the terrestrial habitat of DSS Site 1008.

VII.3.4 Risk Characterization

Maximum concentrations in soil and estimated dietary exposuras were compared to plant and
wildlife benchmark values, respectively. Table 16 presents results of these comparisons. HQs
are used to quantify the comparison with benchmarks for piants and wildiife exposure.

HQs for the omnivorous and insectivorous deer mice exceeded unity for both arsenic and
barium. Because of a lack of sufficient toxicity information, an HQ for plants could not be
determined for cyanide and HQs for the burrowing owl could net be determined for cyanide and
silver. As dirested by the NMED, His were calculated for each of the receptors (the Hi is the
sum of chemical-specific HQs for all pathways for a given receptor). All His except that for the
burrowing owl exceeded unity; the maximum H| was 9.4 for the insectivorous deer mouse.
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Table 13
Transker Factors Used in Exposure Models for
COPECs at DSS Site 1008
Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
COPEC Transfer Factor Transfer Factor Transter Factor
Arsenic 4,0E-22 1.0E+0° 2.0E-32
Barium ) 1.5E-12 1.0E+09 2.0E-4¢8
Cvanice 0.0E+0d 0.0E+0d 0.0E+0d
Mercury 1.0E+0° 1.0E+QP 25E-12
Selenium 5.0E-1° 1.0E+04 1.0E-1°
Silver 1.0E+0¢ 2.5E-1¢% 5.0E-3°
ABaes =t al. 1984.
bDefault value.
*NGCRP January 1989.

9Ng data found for food chain transfers of cyanide; however, because of its high metaholic activity,
cyanide is assumed not 1o transfer in the foad chain.

eStafford et al. 1991.

COPELC = Constituent of potential ecological concern.

DSS = Drain and Septic Systems.

NCRP = Nationai Council on Radiation Protection and Measurements.

Table 14
Media Concentrations® for
COPECs at DSS Site 1008

Soil Plant Sail Deer Mouse
COPEC {maximum)? Foliage® Invertebrate® Tissues®
Arsenic 4.6640 1.8E-1 4,8E+0 1.6E-2
[ Barium 2.4E+28 3.6E+1 2.4E42 B.9E-2
Cyanide 6.9E-2¢ 0.0E+0 0.0E+0 0.0E+0
Mercuny ; 2.3E-2¢ Z.3E-2 2.3E-2 1.8E-2
Selanium i 7.4E-19 3.7E-1 7.4E-1 1.8E-1
Silver i 923E2® |  23E2 5.5E-3 23E4 |

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

sProduct of the soil concentration and the corresponding transfer factor.

*Based upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in
foed and scil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of
3125 (EPA 19493).

dEstimated value.

sAralyita not delected. Maximum concentration is 0.5 of the detaciion limit.

COPEC = Censtituent of potential ecological concern.

DSS = Drain and Septic Systemns.

EPA = .8, Envirocnmental Protection Agency.
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Table 15
Toxicity Benchmarks for Ecological Receptors at DSS Site 1008
Mammallan NOAELs Avian NOAELs
Test Deer Burrowlng
Plant Mammallan Species Mouse Avian Test Species Owl
COPEC Benchmark®® | Test Species® NOAEL%*® NOQAELe! | Test Speciesd NOAEL%® NOAEL23
Arsenic 10 mouse 0.126 (.133 mallard 5.14 5.14
Barium 500 rath 5.1 10.5 chickeh 20.8 20.8
Cyanide - ral 68.7 126 — - -
Mercury {organic) 0.3 rat 0.03 0.06 mallard 0.0064 0.0064
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese guail 0.45 .45
Selenium 1 rat 0.2 0.391 screech owl 0.44 0.44
Silver 2 rat 17.8) | 348 — - —

3l mg/kg soil dry waight.

bEfroymson et al. 1997.

cBody weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where noted).

d3ample ot al. 1996, except where noted.

tin mg/kg body weight per day.

Based upen NOAEL conversion methodology presented in Sample et al. (1996}, using a deer mouse body weight of ¢.0239 kg and a mammalian
scaling factor of 9.25.

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL
indlependent of body weight.

"Body weight: 0.435 kg.

iBody weight: 0.273 kg.

iBased upon a rat lowest-observed-adverse-effect levei of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2.

COPEC = Gonstituent of potential ecological concam.

DSS = Drain and Septic Systems.

kg = Kilogram(s)

mgikg = Milligram(s) per kilogram.

mg/kg/d = Milligram(s) per kilogram per day.

NOAEL = No cbserved adverse effect level.

- = Insufficient toxicity data.
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‘g Table 16
8 HQs for Ecological Receptors at DSS Site 1008
3
g Deer Mouse Deer Mouse Dger Mouse
3 HQ HQ HG Burrowing Owl
g . COPEC Plant HQ#® {Herbivaraus)? {Qmnivorous)? (Insectivorous)? H@?
§ Arsenic 4.8E-1 3.2E-1 2.9E+0 5.5E+0 2.36-3
o Barum 4.8E-1 6.0Ek-1 2.1E+0 3.6E+0 2.6E-2
Cyanida — 1.7E-6 1.7E-6 1.7E-6 -
Mercury (organic) 7.5E-2 5.7€-2 5.7E-2 5.7E-2 3.2E-1
Marcury (inerganic) 7.5E-2 2.6E-4 2.6E-4 2.6-4 4 8E-3
Selenium 7.4E-1 1.5E-1 . 2.3E-1 3.0E1 4 9E-2
Silver B 1E-2 1.0E-4 6.5E-5 2.7E-5 —
Hp T 1.8E+0 T 11E40 B 5.3E+0 [ 9.4E+0 4.0E-1
3Bold text indicates HQ or H1 exceeds unity.
“The Hl is the sum of individual HQs.
O  COPEC =Constituent of potantial ecological congern.
» D385 = Drain and Septic Systams.
Hi = Hazard index.
HQ = Hazard quotient.

- = [nsufficient toxicity data available for risk estimation purposes,
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Tabtes 17 and 18 summarize the internal and external dose rate model! resuits for U-235 and
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate to the
deer mouse was predicted to be 5.9E-4 rad/day and that for the burrowing owl was 5.7E-4
rad/day; both are less than the benchmark of 0.1 rad/day.

VIL.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at DSS Site
1008. These uncertainties result from assumptions used in calculating risk that could
overestimate or underestimate true risk presented at a site. For this risk assessment,
assumptions are made that are more likely to overestimate exposures and risk rather than o
underestimate them. These conservative assumptions are used to be more proteciive of the
ecological resources potentially affected by the site. Conservatisms incorporated into this risk
assessment include the use of maximum measured analyte concentrations in soil to evaluate
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of
strict herbivorous and strict insactivorous diets for predicting the extreme HQ values for the
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the
ecological risk assessment methodology document for the SNL/NM ER Project (1T July 1998).
It should further be noted that of the six COPECs, three (cyanide, mercury, and silver) were not
detected; the exposure estimates were conservatively based upon one half of the detection
limit. Two (barium and selenium) had estimated values representing the maximum
concentration.

Uncertainties associated with the estimation of rigk to ecological receptors fcllowing exposure to
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data.
Radionuclide-dependent data are measured values that have their associated errors. The dose
rate modeis used for these calculations are based upen conservative estimates on receptor
shape, radiation absorption by body tissues, and intake parameters. The goal is tc provide a
realistic but conservative estimate of a receptor’s internal and external exposure o
radionuclides in soil. It should be noted that these dose estimates are conservatively based
upon detection limits of the two radionuclides, and that neither was detected at the site.

In the estimation of ecological risk, backgrcund concentrations are included as a component of
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can
resuft in the prediction of risk to ecologicai receptors when exposed at background
concentrations. As shown in Table 19, the background concentrations of arsenic and barium
resulted in HQs greater than 1 for both the omniverous and insectivorous deer mice. In the
case of arsenic, background may account for approximately 96 percent of the maximum HQ
values shown in Table 16, while for barium, background may account for approximately 89
percent of the maximum HQ values. It is therefore likely that the actual risks to the omnivorous
and insectivorous deer mice from exposure to arsenic and barium at DSS Site 1008 are
overestimated by the HQs calculated in this risk assessment because of conservatisms
incorporated into the exposure assessment and in the toxicity benchmarks for these COPECs
(e.g., the use of NOAELs for wildlife receptors).

A further source of uncertainty associated with the prediction of ecological risks at this site is
the use of the maximum measured concentrations to evaluate exposure and risk. This results
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Table 17

6/24r2003

Total Dose Rates for Deer Mice Exposed
to Radionuclides at DSS Site 1008

Maximum
Activity Tokal Cose
Radionuclide {pCi/g) (rad/day)
1J-235 ND (0.25) 6.73E-6
U-238 ND (3.6) 5.81E-4
Total Dose 5.88E-4
DS8S = Drain and Septic Systems.
MDA = Minimum detectable activity.
ND () = Notdetected above the MDA, shown in parentheses.
pCilg = Picocurie(s} per gram.

Table 18
Total Dose Rates for Burrowing Owls Exposed

to Radionuclides at DSS Sile 1008

ALE-02AN PYR MLOS rs =348 doe

Maximum
Activity Totat Dose
Radionuclide (pCilg) {rad/day}
U-235 ND (0.25) 5.13E-6
U-238 ND {3.6) 5.80E-4
Total Dose 5.85E-4
DSs = Drain and Sa2p’ic Systams,
MDA = Minimun detectable zctivity,
ND{} = Not detected above the MDA, shown in parentheses.
pCilg = Picocurie{s) per gram,
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Tabie 19
HQs for Ecological Receptors Exposed 1o Background Concentrations at DSS Site 1008
Peer Mouse Deer Mouse } Deer Mouse
HG HQ HQ Burrawing Owl

COPEC Plant HQ {Herblvorous)? {Omnivorous)? _ (Insectivorous)* HQ@2
Inorganic '
Arsenic 4.4E-1 3.1E-1 2.8E+0 5,2E+0 2.2E-3
Barium 4.0E-1 2.4E-1 1.9E+0 3.2E+0 2.3E-2
Cyanide NC NC NC NC NC
Mercury {organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 71E-1
Selenium 5.0E-1 1.0E-1 1.5E-1 2.0E-1 3.3E-2
Silver 2.5E-1 2.3E-3 1.4E-3 8.0E-4 -
HiP | 1.8E+1 1.1E+0 4.9E+) ) 8.8E+D 7.7E-1

aBuald text indicates HO or H) exceeds unity.
5The HI is the sum of individual HQs.

COPEC = Constituen! of potential ecological concern,

DSS = Drain and Septic Systems.
HI = Hazard indsx.

HQ = Hazard quotient.
NG = Background value not calculated,
- = [haufficient toxicity data avaflable for risk estimation purposes.
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in a conservative exposure scenario that does not necessarily reflect actual site conditions.

ror example, the 95% upper confidence limit of the mean soit concentration for barium is

216 mg’kg, which is only slightly higher than the background screening vaiue for this efement
(214 mg/kg). Therefore, it is likely that the actual exposures to this element at DSS Site 1008 is
very close to, if not within, background levels, and risks from exposures to this COPEC at

DSS Site 1008 is likely to be within the background levels as shown in Table 17.

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1008 is
expected to e low. Some HQs greater than unity were predictad; however, closer examination
of the exposurg assumptions revealed an overestimation of risk primarily attributed to
conservative toxicity benchmarks, the use of maximum concentrations, and the contribution of
background risk.

Vil.3.6 Risk Interpretation

Ecological risks associated with DSS Site 1008 were estimated through a risk assessment that
incorporated site-specific information when available. Initial predictions of potential risk to
omnivorous and insectivorous deer mice from exposures 1o arsenic and barium are attributable
to conservative toxicity benchmarks, the use of maximum detected vailues to estimate
expesure, and the contribution of background risk. Both of these COPECs showed HQs
greater than 1 when exposure was based upon background values, with background
accounting for 96 and 89 percent (respectively) of the maximum concentrations for these two
metals. Based upon this final analysis, the potential for ecological risks asscciated with DSS
Site 1008 is expected to be low.

VIL.3.7 Risk Assessment Scientific’/Management Decision Point

After potential ecological risks associated with the site have been assessed, a decision is made
regarding whether tha site should be recommended for NFA or whether additional data should
be collected to assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be low. The scientific/management decision is to
recommend this site for NFA.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Intraduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a defauit 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-specitic
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 drafi Environmental Assessment (OOE 1996) presents a sumimary
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 SWMWU/AQC, aggregate, or watershed will be used. The foliowing
references generally document these land uses: Workbook: Future Use Managemsnt Area 2
{September 1995); Workbook: Future Use Management Area 1 (October 1995); Workbook:
Future Use Management Areas 3, 4, 5, and 6 (January 1996); Workbook: Future Use
Management Area 7 (March 1996). At this time, ali SNL/NM SWMUs have been tentatively
designated for either industriai or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land use scenario. Therefore, ali
three land use scenarios will be addressed in this document.

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

¢ Ingestion of contaminated drinking water

¢ (ngestion of contaminated soil
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¢ Ingesticn 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

¢ Dermal contact with chemicals in soil

* Inhalation of airborne compounds {vapor phase or particulate)

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

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, 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
envircnmeantal conditions. As documented in the RESBRAD 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 shelffish

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 Resldential
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water drinking water drinking water
[ngestion of contaminated soil ingestion of contaminated soil Ingestion of contaminated sail
inhalation of airborne inhalation of airborne Inhalation of airborne
compounds {vapor phase or compounds (vapor phase or compounds (vapor phase or
partictlate} particulate) ' particulats)
Dermal contact (nonradiological | Dermal contact (nonradioiogical | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents only) 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 Defaull Parameter Values for Identified Expogure 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 calcuiating potential intakes via these
routes is shown below. The equations are aken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 6, 2000) and “Teghnical
Background Document for Development of Soif Screening Levels” (NMED December 18, 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations afso appiy to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radicactively 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 | 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 |eft 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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Generi¢ Equation for Calculation of Risk Parameter Vajues

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 (1)
where;

C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration

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

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposura guideiines 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 fost 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 estimats 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 evatuation ot the noncarcincgenic
health hazard produces a quantitative estimate (i.e., the Hl) 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 radicactive compounds produces a guantitative 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 fer ilfustration 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.

Sail Ingestion

A recepter can ingest scil or dust directly by werking 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

I.’-‘
BW * AT
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where:

ls = Intake of contaminant from soil ingestion (milligrams {mg}/kilogram [kgl-day)
Cs = Chemical concentration in soil (mgrkg)

IR = Ingestion rate {mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight {(kg)

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

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

Scil Inhalation

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

. :CS*IR*EF*ED*%FW%EF)
; BW % AT

where;

s = Intake of contaminant from soil inhalation {mg/kg-day)

Cs = Chemical concentration in soil {mg/kg)

IR = Inhalation rate (cubic meters [m?l/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m3/kg)

BW = Body weight (kg)

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

Soil Dermal Contact

D = C *CF*SA* AF * ABS * EF * ED
¢ BW AT

where:

D. = Apsorbed dose (mg/kg-day)

Cs = Chemical concentration in soil {mg/kg)

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

SA = Skin surface area available for contact {cm*/event)
AF = Soil to skin adherence factor (mg/cm?)

ABS= Absorption factor {(unitless)

EF = Exposure frequency {events/year)
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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

I
i BW * AT

where:

lw = Intake ot contaminant from water ingestion {mg/kg/day)

Cw = Chemical concentration in water (mg/liter [L1)

IR =Ingesticn rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

The amount cof 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 foilows (EPA 1691):

_C,*K=*IR *EF*ED

I,
BW * AT

where; ~
lw = intake of volatile in water from inhalation (mg/kg/day)

Cw = Chemical concentration in water (mg/L)

K volatilization factor {0.5 L/md)}

IR; =Inhalation rate (m3/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 volatite compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will oniy be
avaluated tor organic chemicais with a Henry’s Law constant greater than 1 X 10-5 and with a
molecular weight of 200 grams/mole or less (EPA 1991).
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Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUSs,
based upon the selected land use scenarios for nonradiological and radiological COCs,
respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses default values that are consistent with both regulatory
guidance and the RME approach. Therefcre, 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 sitas 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 designaled 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. |f 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

6/24/2003

Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios

Parameter | Industrial Recreational Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (day/yr) 250%* 52 wkiyr)& 350>F
Exposure Duration (yr) 25abc 30abe 30abe
7026, 70 Aduita.be 70 Aduita.e.°
Body Weight (kg} 15 Childa.>¢ 15 Child?>¢
Averaging Time (days)
for Carcinogenic Compounds 25,550%0 25,550ap 25,5502%
(= 70 yr x 365 day/yr)
for Nencarcinogenic Cempounds 9,125ab 10,9508. 10,950a>
(= ED x 365 daytyr)
Soil ingestion Pathway
Ingestion Rate (mg/day) 1002b 200 Childer 200 Child 2P
10C Adulta® 100 Adult 2.
Inhalation Pathway
15 Childa 10 Childa
Inhalation Rate {m3day) 2038 30 Adult2 20 Adult2
Volatilization Factor (m3%/kg) Chemical Specitic | Chemical Specific Chemical Spacific
Parliculate Emission Factor (m3/kg) 1.36E92 1.36E92 1.36E99
Water Ingestion Pathway
2.4 2.4 2.48
Ingestion Rate (litar/day)
Dermal Pathway
0.2 Chiid? 0.2 Child®
Skin Adherence Factor (mg/ecm?) Q.29 0.07 Adult? 0.07 Adult?
Exposed Surface Arza for Seil/Dust 2,800 Child® 2,800 Child®
(cm?/day) 3,3002 5,700 Adult? 5,700 Adult?

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

#Technical Background Document for Development of Soll Screening Levels {(NMED 2000).
PRisk 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 = Msler{s).

mg = Milligram{s).
NA = Not available,
wk  =Week(s).

yr = Year(s).
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6/24/2003

Table 3
Default Radiological Exposure Parameter Values for Various Land Use Scenarios
Parameter Industrial l Recreational i Residential
(General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 252k 302b 3022 |
Body Weight (kg) 70 Adulie® 70 Adulta® 70 Adulte® |
Soil ingestion Pathway
Ingestion Rate 100 rmg/day® 100 mg/day® 100 mg/day®
Averaging Time (days)
{= 30 yr x 365 day/yr) 10,9504 10,9504 10,8509
inhalation Pathway
Inhalation Rate (m3yr} 7,300¢8 10,9508 7,3004e
Mass Loading tor Inhalation g/m3 1.36 E-5¢ 1.36 E-5¢ 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kgiym) NA NA 16.5¢
Ingesticn Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/r) NA NA 101.8°
Fraction Ingested NA NA 0.25b4

2Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1921).
PExposure Factors Handbook (EPA August 1997).

*EPA Region VI guidance (EPA 1996).

9For radionuclides, RESRAD (ANL 1993).

eSNL/NM (February 1998).

EPA = U.5. Envircnmental Protection Agsancy.

g = Grams)

hr = Hour(s}.

kg = Kilogram(s).
m = Meter(s).

mg = Miligramys).
NA  =Not applicable.
wk  =Week(s).

yr = Year(s}.
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