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United States Department of Energy

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

F‘nvn-onmental Restoration Project

under contract DE-AC04-94AL85000.

Site Histories

Drain and septic system site histories for the twelve DSS AOCs are as follows:

| AOC i Site Name Loca- Year | Year Drain | Year(s) Septic = Vear Septic |
| Site | tion Bldg. | orSeptic | Tank Effluent Tank
Number | and System I Sampled Pumped
System | Abandoned | For the
Built | l Last Time |
| 1006 Bldg 6741 Septic TA-I 1968 1994 1991, 1995 1996 |
| System. _ - |
1007 Bldg 6730 Septic | TA-UL | 1964 | Early 19905 | 1992, 1995 96|
1010 Bldg 6536 Septic TA-NI 1967 1991 19901991, 1996
Systen and | 1992, 1995
Scepage Pit . |
1015 Former MO 231- | TA-V 1988 1991 19901991, 199
234 Septic System ) 1992, 1995
1020 MO-146, MO-235, | TA-IlI 1978 1991 1990/1991, 1996 |
|| T-40 Septic System 1995
| 1024 MO 242-245 TA-1IL 1976 1991 19901991, 1996
| ___| Sepric System 1992, 1995
1028 Bldg 6560 Septic TA-1Il 1955 1991 19901991, 1996
System and 1992, 1995
Seepage Pit
1029 Bldg 6584 North TA-I 1963 1991 19901991, 1996
Septic System e | 1992, 1995
1083 Bldg 6570 Septic TA-TIT 1956 1991 1990/1991 Unknown
System (backfilled
| before 1995)
1086 Bldg 6523 Septic | TA-ILI 1954 1991 1990:1991 Unknown
System | (backfilled
| [ | _before 1995)
1108 | Bldg 6531 Scepage | TA-IN 1960 1991 No sepiic tank NA
Pits . ) | @t this site. |
110 Bldg 6536 Drain TAIN | 1967 Early No septic tank NA
System 199057 | at this site. =_J

Depth to Groundwater

Depth to groundwater at these twelve AQC sites is as follows:

DSS Site Name Location Groundwater
Site Depth (ft bgs)
Number

1006 Bldg 6741 Septic System TA-ITT 460
1007 Bldg 6730 Septic System TA-ILI 465

1010 Bldg 6536 Septic System and Secpage Pit TA-IIT 487

1015 Former MO 231-234 Septic System TA-V 496
1020 MO-146, MO-233, T-40 Septic System TA-ITI 487

1024 MO 242-245 Septic System TA-III 485

1028 Bldg 6560 Septic System and Secpage Pit TA-III 482

1029 Bldg 6584 North Septic System TA-IIT 482

1083 Bldg 6570 Septic System TA-1I 493

1086 Bldg 6523 Septic System TA-IlI 492

1108 Bldg 6531 Seepage Pits TA-IIT 483

1110 Bldg 6536 Drain System TA-III 480

Constituents of Concern
+ VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides.

Inves'rlgahons

A backhoe was used to positively locate buried components (drainfield drain lines, drywells) for
placement of soil-vapor samplers and soil borings.

+ Passive soil-vapor samples were collected in drainfield and seepage pit areas to screen for VOCs.

» Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to
determine if COCs were released to the environment from drain systems.

The years that site-specific characterization activities were conducted, and soil sampling
depths at each of these twelve AOC sites are as follows:

| DSS Site Name Buried Soil Sampling | Type(s) of Drain System, | Passive
| Site Companents Beneath and Soil Sampling Soil
| Number (Drain Lines, Drainlines. Depths (ft bgs) Vapor
Drywells) Seepage Pits, Sampling
Located With Drywells
| ABackhoe ‘ .
1006 Bldg 6741 1997 1998, 1999 | Dramfield: 7,12 2002
vvvvvv Septic System i
1007 Bldg 6730 1997 1998,1999 | Drainficld- 45,95 2002
Seplic System __| |
1010 Bldg 6536 None 2002 Sepuic System Seepage 2002
Septic System Pit: 15,20
and Seepage Pit  ha Seepage Pit: 23, 28
1015 Former MO 1995 1998, 1999 Drainfield 5, 10 None
231-234 Septic
System B
1020 | MO-146. MO- 1997 1993, 1999 Drainficld: 5.5, 10.5 None |
235, T-40
Septic System
1024 MO 242-245 1997 1998, 1999 Drainfield: 5, 10 Nonz
Septic System
1028 Bldg 6560 None 2002 Septic System Seepage 2002
Septic System Pir 14,19
and Seepage I'it - 2™ Secpage Pit: 7, 12
1029 Bldg 6584 1997 1998, 1999 Dramnficld: §, 10 2002
North Septic
System .
1083 Bldg 6570 2002 2002 " Scepage Pit 9, 14 2002
Septic Systern |
1086 Bldg 6523 2003 2002 IV Scepage it 10, 15 None
Septic System | . . — =t
| 1108 Bldg 6531 None 2002 Scepage Pits: 10,15 2002
Seepage Pits
1110 Bldg 6536 1997 2002 | Drain Pipe: 10, 15, 20 None
Drsin System

5ummar'y of Data Used for NFA Justification

Seven of the twelve DSS sites were selected by NMED for passive soil-vapor sampling to screen for
VQOCs, and no significant VOC contamination was identified at any of the seven sites.

+ Soil samples were analyzed at on- and off-site laboratories for VOCs, SVOCs, PCBs, HE compounds,
metals, cyanide, gross alpha/beta activity, and radicnuclides by gamma spectroscopy.

+ Very low levels of VOCs were detecled at eleven sites, SVOCs and PCBs were detected at seven sites,
and cyanide was identified at six of the sites. HE compounds were not detected at any of these sites.

+ Arsenic was detected above background at six sites, and barium was detected above background at
ane site. No other metals were detected above background concentrations.

+ Either U-235 or U-238 was detected at an activity slightly above the background activity at three of the
twelve sites and, although not detected, the MDA for one or both of these two radionuclides exceeded
background levels at five sites. Gross alpha activity was slightly above background in one sample from
one of the twelve sites, and gross beta activity was below background in all samples from the twelve
sites.

= All confirmatory soil sample analytical results were used for characterizing the sites, for performing the

risk screening assessments, and as justification for the NFA proposals for these sites.

Recommended Future Land Use

+ Industrial land use was established for these twelve DSS AOC sites.

Resulfs of

Risk assessment results for the residential scenario are calculated per NMED risk assessment guid-
ance as presented in "Supplemental Risk Document Supporting Class 3 Permit Modification Process"

Risk Analysis

(SNL October 2003).

+ Because COCs were present in concentrations greater than background-screening levels or because
constituents were present that did not have background screening numbers, it was necessary to per-
form risk assessments for these twelve DSS sites. The risk assessment analyses evaluated the

potential for adverse health effects for the residential land-use scenario.

» As shown in the table below, the total His and estimated excess cancer risks for six of the twelve

DSS sites are below NMED guidelines for the residential land-use scenario.

* For five additional sites, the His are below the residential guideline, but the total estimated excess
cancer risks are slightly above the residential guideline. However, the incremental excess cancer risk

values for these five sites are below the NMED residential guideline.

+ For one of the twelve sites (DSS Site 1029), the total HI and estimated excess cancer risk are slightly

above the NMED guidelines for the residential land-use scenario due to an isolated detection of

asphalt-like SVOCs in a single sample. With the removal of these SVOCs from the risk assessment,

the incremental values are below the residential scenario guideline.
+ The residential land-use scenario TEDEs ranged from none to 0.18 mrem/yr, all of which are

substantially below the EPA guideline of 75 mrem/yr. Therefore, these DSS sites are eligible for

unrestricted radiological release.

« Using the SNL predictive ecological risk assessment methodolegy, four of the twelve AOCs were
evaluated for ecological risk based on the depth of the available data (i.e., 0 to 5 feet bgs). The

ecological risk for all of these sites is acceptable.

« In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, these
sites are proposed for CAC withoul institutional controls.

Residential lund use scenanio risk assessment values for COCs at the twelve AOCs are oy

follows:
_Residential Land Use Scenario
| DSS Site Excess Cancer
| Numher DSS Site Name Hazard Index Risk
: 1006 Bldg 6741 Sephic System 0.26 1E-5 Total 2.62E-7
| | Incremental
[ 1007 Bldg 6730 Scpne Sysiem 023 TE-5 Total 7. 72E-7
locremental
1010 Bldg 6536 Septic Sysicm 000 2ES
| and Seepage Pit
‘ ms h'nm.'v MO 231-234 0.23 i 1E-5 Total'] 2916 |
i lic Systems | Incrementsl
1020 MO-146, MO-335, T-40 0.00 none |
{ | Sepric Systeun | !
1024 MO 242-245 Sepuv 0.21 1E=5 Tolnl/3.65E-7
b _| System i Ingrementsl _|
108 Bldg 6560 Scplic System 0.00 AE-10
| and Sespage Pit .
1029 Hidg #3584 North Sepric 217 Total 0,06 Incremental 8F-5 Toual 2.93E-6
System {after removal of asphalt- Incremental iafter removal of
N . | - like SYOCs) asphalt-hke SVOCs)
1083 Hidg 6370 Seplic System | 6,00 I 2E-9
1036 Hidg 6323 Seplic Sysiem 0.00 2E-9 |
1os Bidg 6531 Seepage Pits 0% ; 1E-5 Total 2. 98E-4
1 al
1110 Hidg 6536 Drawn System 0.00 | JED
NMED @ [ <AE-S
Guidanee ! _
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Task Leader: Brenda Langkopf
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JUN 1 8 204

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

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

" Dear Mr. Kieling,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports
and Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS) Sites
1010, 1028, 1083, and 1086. DOE is also submitting the Request for Supplemental
Information (RSI) responses for SWMUs 48, 135, 136, 159, 165, 166, and 167; and a soil
vapar summary report for Technical Area |l at Sandia National Laborateries, New
Mexico, EPA ID No. NM5890110518. These documents are compiled as DSS Round 5
and NFA Batch 23.

On April 29, 2004, the final Compliance Order on Consent (Consent Order) for Sandia
National Laboratories was issued, replacing the HSWA Module as the sole enforceable
mechanism for corrective action. The enclosed SWMU Assessment Reports/NFA
Proposals and RSl responses were in the final stage of preparation when the Order was
issued; thus, the enclosed documents contain language related to a NFA determination.
We are requesting, consistent with the terminology in the Consent Order, an NMED
determination of corrective action complete for each of these DSS sites.

This submittal includes descriptions of the site characterization work and risk
assessments for DSS Sites 1010, 1028, 1083, and 1086, and SWMUs 48, 135, 136, 159,
165, 166, and 167. The risk assessments conclude that for these eleven sites: (1) there
is no significant risk to human health under both the industrial and residential land-use
scenarios; and (2) that there are no ecological risks associated with these sites.

Based on the information provided, DOE and Sandia are requesting a determination of
corrective action complete without controls for these DSS sites.



Mr. J. Kieling (2) JUN 1 8 2%

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

Sincerely,

Vo \pgpnae
Patty Wagner
Manager

Enclosure

cc w/ enclosure:

L. King, EPA, Region 6 (2 copies, via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)

M. Gardipe, NNSA/SC/ERD

C. Voorhees, NMED-OB (Santa Fe)

D. Bierley, NMED-OB

cc w/o enclosure:

J. Bearzi, NMED-HWB

K. Thomas, EPA, Region 6
F. Nimick, SNL, MS 1089

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

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087



Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR NO FURTHER ACTION
DRAIN AND SEPTIC SYSTEMS SITE 1028,
BUILDING 6560 SEPTIC SYSTEM AND
SEEPAGE PIT

June 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

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

July 1995.

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

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

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

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

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

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

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

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1028: BUILDING 6560 SEPTIC SYSTEM AND SEEPAGE PIT

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1028, the Building 6560 Septic
System and Seepage Pit. There are no known or specific environmental concerns at this site.
The assessment was conducted to determine whether environmental contamination was
released to the environment via the septic system and seepage pit present at the site. This
report presents the results of the assessment and, based upon the findings, recommends a risk-
based proposal for NFA for DSS Site 1028. This NFA proposal provides documentation that the
site was sufficiently characterized, that no significant releases of contaminants to the
environment occurred via the Building 6560 Septic System and Seepage Pit, and that it does
not pose a threat to human health or the environment under either industrial or residential land-
use scenarios. Current operations at the site are conducted in accordance with applicable laws
and regulations that are protective of the environment.

Review and analysis of all relevant data for DSS Site 1028 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1028 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998).

2.2 Site Description and Operational History

2.2.1 Site Description

DSS Site 1028 is located in SNL/NM Technical Area (TA)-1ll on federally owned {and controlled
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is
located approximately 0.67 miles south of the entrance to TA-Il (Figure 2.2.1-1). The septic
system is on the southwest side of Building 6560, and the single seepage pit (with no
associated septic tank) is on the northeast side of the building. The abandoned septic system
consisted of a 750 gallon septic tank that emptied to a 4-foot internal diameter seepage pit

with an aggregate bottom starting at approximately 12 feet below ground surface (bgs). The
northeast seepage pit is 4 feet in diameter with an aggregate bottom starting at approximately
5 feet bgs (Figure 2.2.1-2). Construction details are based upon engineering drawings
(SNL/NM June 1989) and inspections at the site.

The surface geology at DSS Site 1028 is characterized by a veneer of aeolian sediments underlain
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio
Grande west of the site. These deposits extend to, and probably far below, the water table at this
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1028,
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit
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moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a
preferred east-west orientation and have moderate to low hydraulic conductivities (SNL/NM March
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti.

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest drainage channel is a shallow, low relief arroyo that lies approximately 0.85 miles south
of the site, drains to the west, 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 evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996).

The site lies at an average elevation of approximately 5,402 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 482 feet bgs at the site.
Groundwater flow is thought to be generally to the west in this area (SNL/NM March 2002). The
production wells nearest to DSS Site 1028 are KAFB-4 and KAFB-11, approximately 3.3 and
3.7 miles to the northwest and northeast, respectively. The nearest groundwater monitoring
well is well MWL-BW1, approximately 1,100 feet west of the site.

222 Operational History

Available information indicates that Building 6560 was constructed in 1955 (SNL/NM March
2003), and it is assumed the septic system and seepage pit were constructed at the same time.
This building is currently known as the Vibration Test Facility. By June 1991, the septic system
discharges were routed to the City of Albuquergque sanitary sewer system (Jones June 1991).
The old septic system and seepage pit lines would have been disconnected, capped, and the
system abandoned in place concurrent with this change (Romero September 2003). Because
operational records are not available, the site investigation was planned to be consistent with

other DSS site investigations and to sample for the COCs maost commonly found at similar
facilities.

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1028 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1028 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Three assessment investigations have been conducted at DSS Site 1028. In late 1990 or early
1991, 1992, and 1995, waste characterization samples were collected from the septic tank
(Investigation 1). In 2002, a passive soil-vapor survey was conducted to determine whether
areas of significant volatile organic compound (VOC) contamination were present in the soil in
the septic system area (Investigation 2). In 2002, near-surface soil samples were collected from
two borings that were drilled through the center of, and beneath, the two seepage pits at DSS
Site 1028 (Investigation 3). Investigations 2 and 3 were required by the NMED/HWB to
adequately characterize DSS Site 1028 and were conducted in accordance with procedures
presented in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) described in
Chapter 1.0. These investigations are discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

Aqueous samples collected in December 1990 or January 1991 were analyzed for VOCs,
semivolatile organic compounds (SVOCSs), oil and grease, nitrates, phenolics, metals, and gross
alpha/beta activity (SNL/NM April 1991). A sludge sample collected on July 29, 1992, was
analyzed at an off-site laboratory for gross alpha/beta activity, tritium, and radiological
constituents by gamma spectroscopy (SNL/NM June 1993). Aqueous samples collected

on July 5, 1995, were analyzed at an off-site laboratory for VOCs, SVOCs, pesticides,
polychlorinated biphenyls (PCBs), metals, formaldehyde, fluoride, nitrate/nitrite, oil and grease,
total phenol, gross alpha/beta activity, tritium, isotopic uranium, and radiological constituents by
gamma spectroscopy. Sludge samples were also collected from the septic tank at the same
time and were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, and numerous
radiological constituents. A fraction of each sample was also submitted to the SNL/NM
Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis
prior to off-site release (SNL/NM December 1995). The analytical results for these three septic
tank sampling events are presented in Annex A.

On March 27, 1996, the residual contents, approximately 350 gallons of waste and added water,
were pumped out of the Building 6560 septic tank and managed according to SNL/NM policy
(Shain August 1996).

3.3 Investigation 2—Passive Soil-Vapor Sampling
In April and May 2002, a passive soil-vapor survey was conducted in the Building 6560 septic
system area. This survey was required at DSS Site 1028 by NMED/HWB regulators and was

conducted to determine whether significant VOC contamination was present in the soil at this
site.
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3.3.1 Passive Soil—Vapor Sampling Methodology

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

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

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

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

3.3.2 Soil-Vapor Survey Results and Conclusions

A total of four GS passive soil-vapor samplers were placed in the septic system area of

DSS Site 1028 (Figure 2.2.1-2). Samplers were installed at DSS Site 1028 on April 25, 2002,
and were retrieved on May 10, 2002. Sample locations are designated by the same six-digit
sample number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex B.

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and trans-
dichloroethene, and benzene/toluene/ethylbenzene/xylene. Quantifiable low to trace-level
amounts of individual or groups of 10 VOCs were detected in the GS samplers installed at DSS
Site 1028. The analytical results indicated there were no areas of significant VOC
contamination at the site that would require additional characterization.

3.4 Investigation 3—Soil Sampling

Soil sampling was conducted in accordance with the rationale and procedures in the SAP
(SNL/NM October 1999) approved by the NMED. On August 21 and 22, 2002, soil samples
were collected from two boreholes which were drilled down through the center and beneath the
two seepage pits at this site. Soil boring locations are shown on Figure 2.2.1-2. Figures 3.4-1
and 3.4-2 show soil samples being collected from beneath the septic system seepage pit on the
southwest side of Building 6560 at this site. A summary of the boreholes, sample depths,
sample analyses, analytical methods, laboratories, and sample dates is presented in

Table 3.4-1.
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Figure 3.4-1
Collecting soil samples at DSS Site 1028 from beneath the center of the septic system seepage
pit on the southwest side of Building 6560. View to the northeast. August 21, 2002
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Figure 3.4-2
Platform and Geoprobe™ sampling equipment used to collect soil samples at DSS Site 1028
from beneath the septic system seepage pit. View to the south. August 21, 2002
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Table 3.4-1
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1028, Building 6560 Septic System and Seepage Pit Soil Samples

Top of Sampling
Number of Intervals in each
Borehole Borehole Total Number of Analytical Date Samples
Sampling Area(s) Locations (it bgs) Soil Samples | Analytical Parameters and EPA Methods? Laboratory Collected
Septic System Seepage 1 14, 19 2 VOCs GEL 08-21-02
Pit EPA Method 8260
1 14,19 2 SVOCs GEL 08-21-02
EPA Method 8270
1 14,19 2 PCBs GEL 08-21-02
EPA Method 8082
1 14, 19 2 HE Compounds GEL 08-21-02
EPA Method 8330
1 14,19 2 RCRA Metals GEL 08-21-02
EPA Methods 6000/7000
1 14,19 2 Hexavalent Chromium GEL 08-21-02
EPA Method 7196A
1 14,19 2 Total Cyanide GEL 08-21-02
EPA Method 9012A
1 14,19 2 Gamma spectroscopy RPSD 08-21-02
EPA Method 901.1
1 14,19 2 Gross Alpha/Beta Activity GEL 08-21-02
EPA Method 900.0
Seepage Pit 1 T, 12 2 VOCs GEL 08-22-02
EPA Method 8260
1 7,12 2 SVOCs GEL 08-22-02
EPA Method 8270
1 7,12 2 PCBs GEL 08-22-02
EPA Method 8082
1 > T 2 HE Compounds GEL 08-22-02
EPA Method 8330
1 712 2 RCRA Metals GEL 08-22-02
EPA Methods 6000/7000
1 7,12 2 Hexavalent Chromium GEL 08-22-02
EPA Method 7196A

Refer to footnotes at end of table.
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Table 3.4-1 (Concluded)
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1028, Building 6560 Septic System and Seepage Pit Soil Samples

Top of Sampling
Number of Intervals in each
Borehole Borehole Total Number of Analytical Date Samples
Sampling Area(s) Locations (ft bgs) Soil Samples Analytical Parameters and EPA Methods?® Laboratory Collected

Seepage Pit 1 7,12 2 Total Cyanide GEL 08-22-02
(continued) EPA Method 9012A

1 7,12 2 Gamma Spectroscopy RPSD 08-22-02

EPA Method 901.1
1 7,12 2 Gross Alpha/Beta Activity GEL 08-22-02
EPA Method 900.0

38EPA November 1986.
bgs = Below ground surface.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
VOC = Volatile organic compound.




3.4.1 Soil Sampling Methodology

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

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

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

All samples were documented and handled in accordance with applicable SNL/NM opetrating
procedures and transportad to on- and off-site laboratories for analysis.

3.42 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1028 are presented and discussad
in this section.

VQGCs

VOC anatytical results for the four soil samples collected from the two seepage pit boreholes
are summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOC soil analyses are
presented in Table 3.4.2-2. One VOC (2-butanone) was detected in three of four soil samples
from this sile. This compound was not detected in the associated trip (TB) or equipment blank
(EB), but toluene was detectad in both of the blanks. These compounds are comman laboratory
contaminants and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the four soil samples collected from the two seepage pit boreholes
are summarized in Table 3.4.2-3, MDLs for the SVOC sail analyses are presented in

Table 3.4.2-4. One SVOC (bis{2-ethylhexyl] phthalate) was detected in the 7-foot-bgs sample
from the northeast seepage pit borehole (SP2), and in the associated EB collected al DSS
Site 1028. This compound is a common component found in plastice and may not indicate soil
contamination at this site.
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Table 3.4.2-1
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, VOC Analytical Results

August 2002
{Off-Site Laboratory)

Sample Attributes VQCs (EPA Method 82602) (ugkg)
Record Sample
Number? ER Sample 1D° Depth (ft)| 2-Butanone Toluene
605551 | 6560-SP1-BH1-14-5 14 15.4 ND {C.34)
605551 | 6560-SP1-BH1-19-5 19 13.3 ND {0.34)
605651 | 6560-SP2-BH1-7-S 7 ND (3.74) ND (C.34)
605651 | 6560-SP2-BH1-12-8 12 16.8 ND (0.34)
Quality Assurance/Quality Controf Samples (all in pg/L)
805551 | 6560-TB NA ND (2.31) 0.405 J {1)
805855 | 6560-EB NA ND (2.31) 0.39 J {1)

Note: Values in bold represent detectad analytes.
*EPA November 1986.
b Analysis request/chain-of-custody record.
CER sample ID reflects the final site for VOC samples included in this shipment.
BH = Borghole.
DS3 = Drain and Septic Systems.
EB = Eguipment blank.
EFA = U.S. Environmental Protection Agency.

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

J{) = The reported value is greater than or equal to the MDL but is less than the practical
quantitation limit, shown in parentheses.
MDL = Method detection limit.
nglkg = Microgram(s} per kilogram.
ng/l. = Microgram(s} per liter.
NA = Not applicable.
ND { ) = Not detected above the MDL, shown in parentheses.
S = Soil sample.
SP = Seepage pit.
TB = Trip blank.
VOC = Volatie organic compound.
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Table 3.4.2-2

Summary of DSS Site 1028, Building 6560 Septic Sysltem and Seepage Pit

Confirmatory Soil Sampling, VOC Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 82602
Detection Limit
Analyle (ng/kg)

Acetone 3.52
Benzene 0.45
Bromodichloromethane 0.4%
Bromoform 0.49
Bromomethane 0.5

2-Butanone 374
Carbon disulfide 2.36
Carbon tetrachioride 0.49
Chlorobenzens 0.41%
Chigrosthane 0.81
Chioroform 0.52
Chloromethane 0.37
Dibromochioremethane 0.5

1,1-Dichloroethane 0.47
1,2-Dichioroethane 0.43
1,1-Dichlorosthene 0.5

cis-1,2-Dichloroethene 0.47
trans-1,2-Dichlorpethene 0.53
1,2-Dichloropropane 0.48
cis-1,3-Dichloropropene 0.43
trans-1,3-Dichloropropene 0.25
Ethylbenzene 0.38
2-Hexanone 377
£-Methyl- 2-pentanong 4.03
Methylene chioride 1.35
Styrene 0.38
1,1,2,2-Tetrachloroethane 6.1
Tetrachloroaethene 0.38
Toluene 0.34
1,11 -Trichioroethane D.53
1,1,2-Trichloroethang 0.54
Trchloroethene 045
Vinyl acetate 1.78
Vinyl chloride 0.56
Xylene 0.39

aEPA November 1986.

DSS = Drain and Septic Systems.

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

pa/kg = Microgram{s) per kilogram.

VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, SVOC Analytical Results
August 2002
{Off-Site Laboratory)

SVOCs
(EPA Method 82702)
Sample Attributes (ugkg})
Record Sample
Number? ER Sample ID Depth {1} | bis(2-Ethylhexyl) phthalate
6056851 | 6560-SP1-BH1-14-§ 14 ND (30)
605651 | 6560-SP1-BH1-19-5 19 ND (30)
605651 | 6560-SP2-BH1-7-5 7 34.4 J (333)
605651 | 6560-SP2-BH1-12-5 12 ND {30)
Quality Assurance/Quality Controt Sample {ug/L)
605655 | 6560-EB [ NA ] 2.58 J (9.65)
Note: Values in bold represent detected analytes.
aEPA November 1986.
bAnalysis requestichain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.
EB = Equipment blank.
EPA = U.S. Envirenmental Protection Agency,
ER = Environmental Restoration.
ft = Foot (feet).
ID = ldentification.
J() =The reported value is greater than or equal to the MDL but is less than the

practical quantitation limit, shown in parentheses.
MDL = Method detection limit.
pg/kg = Microgram(s) per kilegram.
ng/l. = Microgram(s) per liter.
NA = Not applicable.
ND {} = Not detected above the MDL, shown in parentheses.
s = Soil sample.
5P = Seepage pit.
SVOC = Semivolatile organic compound.
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Table 3.4.2-4
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sample SVOC Analytical MDLs
August 2002
{Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (pgrkq)
Acenaphthene 8
_Acenaphthylene 16.7
Anthracene 165.7
Benzc(a)anthracene 16.7
| Benzo{a)pyrene 1 6.7
Benza(bjfluoranthene 18.7
Benzo(g,h i)perylene 16.7
Benzo{k)flucranthene 18.7
4-Bromophenyl pheny! ether 34
Butylbenzyl phthalate 28.7
Carbazole | 16.7
4-Chlorobenzenamine | 167 #
4-Chloro-3-methylphenol 167
bis{2-Chlorcethoxy}methane 12.3
bis{2-Chioroethy!)ether 37.3
bis-Chloroisapropyl ether 11
4-Chlorophenyl phenyl ether 19.7
2-Chloronaphthalene | 13.7 N
2-Chlorophenol 15.3
Chrysene 18.7
o-Cresol 26
Dibenz[a,h]anthracene 16.7
Dibenzofuran 17
1.2-Dichiorobenzene i0
1,3-Dichiorcbenzene 11.3
1,4-Dichlorobenzens 15.7
3,3'-Dichlorobenzidine 167
2,4-Dichlorophenal 20.7
Diethylphthalate 17.7
2,4-Dirmethylphenal 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24
Binitrc-c-cresol 167
2,4-Dinitrophenol 167
2 4-Dinitrotoluene 25.3 ]
2,6-Dinitrotoluene 33.3
Di-n-octyt phthalate 303
Biphenyi amine 223
bis(2-Ethylhexyl} phthalate 30 |
Fluoranthene 16.7
Fluorene 4
Hexachlorobenzeng | 20
Hexachlorobutadiene i 12.7 )

Refer to footnotes at end of table.
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Table 3.4.2-4 {Congluded)
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sample SYOC Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte _(ug/kg)

Hexachlorocyclopentadiene 167
Hexachloroethane 22

Indeno(1,2,3-cd)pyrene 16.7
Isophorone 16

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

Nitrobenzene 20.3
4-Nitrophenot 167
2-Nitropheno! 17

n-Nitrosodipropylamine 22.7
Pentachlorophenol 167
Phenanthrene 16.7
Pheno! 12,7
Pyrena 16.7
1,2, 4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2.4 6-Trichlorophenol 27.3

3EPA Navember 1986,

DSS = Drain and Septic Systems.

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

ug/kg = Microgram(s) per kitogram.

SVOC = Semivolatile organic compound.
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PCBs

PCB analytical results for the four seil samples collected from the two seepage pit boreholes are
summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6.
One PCB compound (Aroclor-1254} was detected in all four soil samples from this site, and
PCBs were not detected in the associated EB.

HE Compounds

High explosives (HE) compound analytical results for the four soil samples collected from the
seepage pit boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil analyses are
presented in Table 3.4.2-8. No HE compounds were detected in any of the soil samples or the
EB from this site.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act {RCRA) metats and hexavalent chromium analytical
results for the four soil sampies collected from the seepage pit bareholes are summarized in
Table 3.4.2-9. MDLs for the metals in soil analyses are presented in Table 3.4.2-10. None of
the metal concentrations detected in the samples exceed the corresponding NMED-approved
background concentrations, and significant metals concentrations were not detected in the
metals EB.

Total Cyanide

Total cyanide analytical results for the four soil samples collected from the seepage pit
borehcles are summarized in Table 3.4.2-11. MBLs for the cyanide soil analyses are presenied
in Table 3.4.2-12. Cyanide was not detected in any of the soil or EB sampies from this site,

Radionuclides

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from
the seepage pit boreholes are summarized in Table 3.4.2-13. No activities above NMED-
approved background levels were detected in any sample analyzed. Although not detected, the
minimum detectable activities (MDAs) for uranium-235 in three of the four soil samples from this
site exceeded their respective background activity because the standard gamma spectroscopy
count tirme for soil samples (6,000 seconds) was not sufficient to reach the NMED-approved
background activity established for SNL/NM soils, Aithough slightly elevated, the MDA values
are sfill very low and the risk assessment outcome for the site is not significantly impactad by
their use.

Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the four soil samples collected from the seepage pit
boreholes are summarized in Table 3.4.2-14. No gross alpha‘beta activity was detected above
the New Mexico-established background levels (Miller September 2003} in any of the soil
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Table 3.4.2-5
Summary of DSS Site 1028, Building 6580 Septic System and Seepage Pit
Confirmatory Soil Sampling, PCB Analytical Results

August 2002
(Oft-Site Laboratory)
PCBs
(EPA Method 8082%)
Sampie Atiributes % {ug'kqg}
Record Sample
Number® ER Sample ID Depth {ft) 4 Aroclor-1254
605651 | 6560-SP1-BH1-14-S 14 2.8 J {3.33)
605651 6560-SP1-BH1-18-S 19 0.82 J (3.33)
805651 | 6560-SP2-BH1-7-S 7 10.2]
605651 6560-8F2-BH1-12-§ 12 2.7 J {3.33)
Quality Assurance/Quality Control Sample (ug/L)
605655 | 6560-EB R NA ! ND (0.0467}
Note: Values in bold represent detected analytes,
aEPA November 1986.
banalysis requestichain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.
EB = Equipment Blank.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restcration.
ft = Foot {feet).
D = [dentification.
J{) = The reported vaiue is greater than or egual to the method detection limit but is less
than the practical quantitation limit, shown in parentheses,
ng’kg = Microgrami{s) per kilogram.
ug/l = Microgram{s} per liter.
NA = Not applicable.
ND = Not detected above the methad detection limit, shown in parentheses.
PCB = Polychlorinated biphenyl.
S = Soil sample.
SP = Seepage pit.
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Table 3.4.2-6
Summary of DSS Site 1028, Building 6580 Septic System and Seepage Pit

Confirmatory Soil Sampling, PCB Analytical MDLs

August 2002
{Off-Site Laboratory)
EPA Method 80824
Detection Limit
Analyte {ng/kg)

Aroclor-1016 1
Aroclor-1221 282
Aroclar-1232 1.67
Aroclor-1242 1.67
Arocior-1248 1
Aroclor-1254 0.5

| Aroctor-1260

1

aEPA November 1986.
DSS = Drain and Septic Systems.

EPA = 1).8. Environmental Protection Agency.
MDL = Method detection limit.

pg/kg = Microgram(s) per kilogram.
PCB = Polychiorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, HE Compound Analytical Results

August 2002
(Ofi-Site Laboratory)
Sample Attributes | HE

Record Sample [(EPA Method 83302)
Number® ER Sample ID Depth (ft) {(ng/ka)
605651 | 6560-SP1-BH1-14-§ 14 ND
605651 | 6560-SP1-BH1-19-5 19 ND
605651 | 6560-SP2-BH1-7-3 7 ND
605651 | 6560-SP2-BH1-12-5 12 ND
Quality Assurance/Quality Control Sample (pg/t)

605655 | 6560-EB T NA [ ND

aEPA Novemnber 1986.

bAnalysis request/chain-of-custody record.

BH  =Borehole.

DSS = Drain and Septic Systems.

EB = Equipment blank.

EPA =U.S. Environmental Protection Agency.

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

HE = High explosive(s).

D = Identification.

ug/kg = Microgram{s} per kilogram:.
png/L = Microgram{s) per liter.

NA = Not applicabie.

ND = Not detected.

S = Soil sample.

SP  =Seepage pit.
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Table 3.4.2-8

Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, HE Compound Analytical MDLs

August 2002
(Off-Site Laboratory)
EPA Method 83302
Detection Limit
Analyte (pg/kg}
2-Aming-4,6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzeng 341
2,4-Dinitrotoluene 55
2 6-Dinitrotoluene 48
HMX 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
Nitrobenzene 48
RDX 48
Tetryl 221
1,3,5-Trinitrobenzene 29
2.4,6-Trinitrotoluene 48

aEPA November 1986.

DSS = Drain and Septic Systems.

EFA = U.S. Environmental Protection Agency.

HE = High Explosive(s}.

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

ug/kg = Microgram{s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.

Tetryl = Methyl-2,4,8-trinitrophenylnitramine.
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Table 3.4.2-9
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Metals Analytical Results
August 2002

(Off-Site Laboratory)

Sampie Afttributes

Metals (EPA Method 6000/ 7000/ 7196A%) (my

kg)

Record

Sample
Number®

ER Sample ID Depth (ft)

Arsenic

Barium

Cadmium

Chromium

Chromium (VD)

Lead

Mercury

Selenium

Silver

605651 | 6560-SP1-BH1-14-8 14

2.68

66.24J

0.214 J (0.5)

8.614J

ND (0.0531)

5.03

ND (0.000932)

0211 J (0.5)

ND (0.0902

605651 | 6560-SP1-BH1-19-8 19

2.24

62.8 J

0.153 J (0.5)

7.3J

ND (0.0516)

3.89

0.00275 J
(0.00945)

0.185 J (0.5)

ND (0.0902)

605851 | 6560-SP2-BH1-7-S 7

3.64

7554

.259 J (0.463)

10.9J

ND (0.0542)

6.39

0.00269 J
(0.00923)

ND (0.15)

ND (0.0835)

605651 | 6560-SP2-BH1-12-5 12

2.9

1044

0.218 J (0.459)

0.49J

ND {0.0543)

5.84

adote2J
(0.00926)

0.267 J (0.459)

ND (0.0828)

Background Concentration—Southwest Area
Supergroup®

44

214

0.9

15.2

1

11.8

<0.1

<1

<1

Quality Assurance/Quality Control Sample (m

/o)

605655 | 6560-EB NA

ND

(0.00224)

0.000329 J
(0.005)

MND {0.000313)

0.000621 J
~(0.005)

ND {0.0054)

ND (0.00172)

ND
(0.000047 J)

ND {0.00281)

ND
(0.000835 J}

3EPA November 1986.

l"‘Anaiysis raquest/chain-of-custody record.
SDinwiddie September 1997.

BH = Borehole.

DSS = Drain and Septic Systems.

EB = Equipment blank.

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

ID = Identification.

4()

J
MDL
mg/kg
mg/L.
NA
ND ()
s = Seil sample.
SP = Seepage pit.

= Estimated concentration.
= Method detection limit,

= Milligram(s) per kilogram.
= Milligram(s) per liter.

Not applicable.

= U.S. Environmental Protection Agency.

Not detacted above the MDL, shown in parentheses.

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




Table 3.4.2-10
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Metals Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 6000/7000/7198A8
Detection Limit
Analyte {mg/kg)

Arsenic 0.189-0.208
Barium 0.0612-0.0667
Cadmium 0.0439-00478
Chromium 0.148-0.161
Chromium (V) 0.0516-0.0543
Lead 0.26-0.284
Mercury 0.000907-0.000929
Selenium 0.149-0.162
Silver 0.0828-0.0902

3EPA November 1938.

DSS = Drain and Septic Systems.

EPA = U.5. Environmental Protection Agency.
MDL = Method detection limit.

mg/kg = Milligram{s)per kilogram.
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Table 3.4.2-11
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Total Cyanide Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes Total Cyanide

Record Sample (EPA Method 9012%)
Number? ER Sample ID Depth (it) (mg/kg)

605651 | 6560-SP1-BH1-14-S 14 ND (0.0466)

805651 [ 6560-SP1-BH1-19-S 19 ND (0.0419)

605651 | 6560-5P2-BH1-7-S 7 ND (0.0419)

605651 | 6560-SP2-BH1-12-8 12 ND (0.0418)
Quality Assurance/Quality Control Sample {mg/L)

605655 | 6560-EB | NA | ND(0.00172) |

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

BH = Borehole,

DSS = Drain and Septic Systems.

EB = Equipment blank.

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

ft = Foot (feet).

ID = identification.

MDL = Method detection limit.

mg’kg = Miligram(s} per kilogram.

mg/l = Milligram(s) per liter.

NA = Not applicable.

ND () = Not dstecied above the MDL, shown in parentheses.
S = Soil sampla.

SP = Seepage pit.

Table 3.4.2-12
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 9012A2

Detection Limit
Analyte (mgrkg)

Total Cyanide 0.0419-0.0466

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection fimit.

mg/kg = Milligram(s} per kilogram.
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. Table 3.4.2-13
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results

August 2002

{On-Site Laboratory)

Sample Attributes

Activity (EPA Method 901.18) (pCilg)

Record Sample Cesium-137 Thoriumn-232 Uranium-235 Uranium-238
Number® ER Sampls ID Depth {ft) Result Error¢ Result Error® Result Error® Result Error®
605640 | 6560-SP1-BH1-14-3 14 ND (0.0431) - 0.855 0.422 ND (0.251) - ND (0.644) --
805640 | 6560-5P1-BH1-19-8 13 ND (0.0341) -~ 0.805 0.294 ND (0.189 - ND (0.485) -
605640 |6560-SP2-BH1-7-§ 7 ND (0.0382) -- 0.75 0.367 0.103 0.184 ND (0.538) --
605640 | 6560-SP2-BH1-12-5 12 ND (0.0371) -- 0.896 0.427 ND {0.217 -- ND (0.532) -
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.16 NA 1.4 NA
Supergroupd

Note: Values in bold exceed background soil activities.

SEPA November 19886.
banalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity,

IDinwiddie September 1997,
BEH = Borehole,
DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

MDA = Minimum detectable aclivity.
NA = Not appiicable.

ND () = Not detected above the MDA, shown in parentheses.
ND () = Not detected, but the MDA {shown in parentheses) exceeds background activity.

pCi/g = Picocurie(s) per gram.
S = Soll sample.
SP  =Seepage pit.

- = Error not caiculated for nondetect results.




Table 3.4.2-14
Summary of DSS Site 1028, Building 6560 Septic System and Seepage Pit
Confirmatory Soil Sampling, Gross Alpha/Bela Analytical Resulis
August 2002
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.0%) {pCi/g)

Record Sample Gross Alpha Gross Bela
Number® ER Sample ID Depth (ft) Hesult Errore Resuit Errore

B05651 |6560-5P1-BH1-14-S 14 8.55 2.27 16.3 1.62

p05651 |6560-5P1-BH1-19-S 19 71 1.84 16.8 1.66

605651 |6560-5P2-BH1-7-5 7 7.18 2.49 17 1.69

605651 {6560-SP2-BH1-12-5 12 7.13 2 17.3 1.63
Background Activity? 17.4 NA 35.4 NA
Quality Assurance/CGluality Control Sampie (pCi/k)

605655 |6560-EB ] NA ] oosot | 0226 | 0448 | 0244

aEPA Novemnber 1986.

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.
dmiller September 2003,

BH = Borehole.

DSS = Drain and Septic Systems.

EB = Equipment blank.

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

ft = Foot (feet).

D = Identification.

NA = Not appticable.

pCilg = Picocurie(s} per gram.
pCilL = Picocurie(s} per liter.
S = Sotl sample.

SP = Sespage pit.

samples or the gross alpha/beta EB. These results indicate no significant levels of radicactive
material are present in the soif at the site.

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

Throughout the DSS Project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicate, EB, and TB
samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples;
consequently any one shipment might contain samples from several sites. Aqueous EB
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples
were analyzed for the same analytical suite as the soif samples in that shipment. The analytical
results for the EB samples appear only on the data tables for the site where they were collected.
However, the resulls were used in the data validation process for all the samples in that batch.

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
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the sites in that shipment. The results were used in the data validation process for all the
samples in that batch. One VOC (toluene) was detected in the TB for DSS Site 1028
(Table 3.4.2-1).

A set of aqueous EB sampies were collected following the completion of soil sampling at the
Building 6580 Septic System and Seepage Pit in August 2002. The EB samples were analyzed
for the same conslituents as the soil samples that were sent to the off-site commerciai
laboratory for analysis. EB analytical resulls are presented in the DSS Site 1028 data summary
tables, and are discussed in the previous section.

No duplicate samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. O
(SNL/NM July 13394) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AOP} 00-03 (SNL/NM December
1989). In addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma
spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex C contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this NFA
proposal.

3.5 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1028.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1028, the Building 6560 Septic System and Seepage
Pit, is based upon the COCs identified in the soil samples collected from beneath the two
seepage pits at DSS Site 1028. This section summarizes the nature and extent of
contamination and the environmental fate of the COCs.

4.1 Nature and Extent of Contamination

Potential COCs at D3S Site 1028 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. One VOC, one SVOC, and cne PCB
compound were detected, and there were no HE compounds, cyanide, or hexavalent chromium
identified in any of the soil samples collected at this site. None of the eight RCRA metals were
detected at concentrations above the approved maximum background concentrations for
SNL/NM Southwest Area Supergroup soils (Dinwiddie September 1997) or above the
nonquantified background concentrations. When a metal concentration exceeded its maximum
background screening value, or had no quantified background value, it was considered further
in the risk assessment process. None of the four representative gamma spectroscopy
radionuclides were detected at activities exceeding the corresponding background levels
However, the MDAs for three of the four uranium-235 analyses exceeded their corresponding
background activities. Finally, no gross alpha/beta activity was detected above the New
Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via agueous effluent discharged
to the two seepage pits at this site. Possible secondary release mechanisms include the uptake
of COCs that may have been released into the soil beneath the seepage pits (Figure 4.2-1).
The depth to groundwater at the site (approximately 482 feet bgs) most likely precludes
migration of potential COCs into the groundwater system. The potential pathways to receptors
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor
exposure to contaminated subsurface soil at the site. Ne intake routes through plant, meat, or
mitk ingestion are censidered appropriate for either the industrial or residential land-use
scenarios. Annex D (the Risk Annex) provides additional discussion on the fate and transport of
COCs at DSS Site 1028.

Table 4.2-1 summarizes the potential COCs for DSS Site 1028. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecoiogical
risk assessments. The current and future land use for DSS Site 1028 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
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Conceptual Site Model Flow Diagram for DSS Site 1028, Building 6560 Septic System and Seepage Pit
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Table 4.2-1
Summary of Potential COCs for DSS Site 1028, Building 6560 Septic System and Seepage Pit

T Number of
Samples Where
COCs Detected or
COCs Detacted or with
with Goncentrations Maximum Concentrations
Greater than Background Maximum Greater than
Number Background or Limit/Southwest Concentration® Average Background or
of Nonguantified Area Supergroup® (All Samples) | Concentration® Monquantitied
COC Type Samples? Background {mg/kg) {mglkg) {markg) Background®
VOCs 4 2-Butanone NA 0.0168 0.0118 3
SVOCs 4 bis(2-Ethylhexyl) NA 0.0344 J 0.0199 1
phthalate
PCBs 4 Arocior-1254 NA 0.0102 0.0041 4
HE Compounds 4 None NA NA NA None
RCRA Metals 4 Mercury NQ 0.0028 J 0.0019 None
4 Selenium NQ 0.267 J 0.1845 None
4 Silver NQ ND (0.0902) 0.0433 None
Hexavalent Chromium 4 ] None NA NA NA None
Cyanide 4 Cyanide NQ ND (0.0466) 0.0215 None
Radionuclides Gamma Speciroscopy 4 Uranium-235 0.186 ND (0.251) NCf 3
{pCifg) Gross Alpha 4 None NA NA NA None
Gross Beta 4 None NA NA NA None

SNumber of samples includes duplicates and gplits.
bDinwiddie September 1997,
“Maximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonguantified

background.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and ons-half of the MDLs for nandetect
results, divided by the number of samples.

©See appropriate data tabie for sample locations.
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy.

COC = Constituent of concern,
D88 = Drain and Septic Systems,
HE = High explosive(s).

J = Estimated concentration.
MDA = Minimum detectable activity.
MDL = Method detection limit.
mg/kg = Milligram{s) per kilogram.
NA = Not applicable.

NC
ND ()
NQ
PCB
pCi/g
RCRA
SVQOC
VOO

= Not calculated.
= Not detected above the MDA, shown in parentheses.
= Nonquantified background value.
= Polychlorinated biphenyl,
= Picocurie(s) per gram.

= Resource Conservation and Recovery Act.
= Semivolatile organic compound.

= Volatile organic compound.




The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.

No pathways to groundwater and ne intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex D provides
additional discussion of the exposure routes and receptors at DSS Site 1028.

4.3 Site Assessment

Site assessment at DSS Site 1028 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex D
discusses the risk assessment performed for DSS Site 1028 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1028 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecofogical risks were found to be
insignificant because no pathways exist.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1028.
This section summarizes the results.

4321 Human Health

DSS Site 1028 has been recommended for an industrial land-use scenario {DOE et al.
September 1995). Because 2-butanone, bis(2-ethylhexyl) phthatate, PCBs, mercury, selenium,
silver, cyanide and uranium-235 are present above background or have nonguantified
background levels, it was necessary to perform a human health risk assessment analysis for the
site, which included these COCs. Annex D provides a complete discussion of the risk
assessment process, resulls, and uncertainties. The risk assessment process provides a
quantitative evaluation of the potential adverse human health effects from constituents in the
soil at DSS Site 1028 by calculating the hazard index (HI) and excess cancer risk for both
industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1028 is 0.00 for the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hi risk, determined by subtracting risk associated with background from
potential nonradiologicat COC risk {without rounding), is 0.00. The excess cancer risk for DSS
Site 1028 COCs is 2E-10 for the industrial land-use scenaric. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 1.79E-10. Both the incremental HI and excess cancer risk are below
NMED guidelines.
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The HI calculated for the COCs at DSS Site 1028 is 0.00 for the residential land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). Incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1028 COCs is 8E-10 for the residential land-use scenarioc. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 {Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 7.78E-10. Both the incremental Hl and incremental excess cancer risk are
below NMED guidelines.

For the radiological COCs, one of the constituents {uranium-235} had MDA values greater than
the corresponding background values.

The incremental total effective dose equivalent (TEDE} and corresponding estimated cancer risk
from radiclogical COCs are much lower than the EPA guidance values; the estimated TEDE is
1.3E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower
than the EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding
incremental estimated cancer risk value is 1.6E-7 for the industrial land-use scenario.
Furthermore, the incremental TEDE for the residential land-use scenario that results from a
complete loss of institutional controls is 3.4E-2 mrem/yr with an associated risk of 4.6E-7. The
guideline for this scenario is 75 mrem/yr (SNL/NM February 1998}. Therefore DSS Site 1028 is
eligible for unrestricted radiological release.

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

Table 4.3.2-1
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1028, Building 6560 Septic System and Seepage Pit Carcinogens

Scenario Nonradiclogicat Risk Radiological Risk Total Risk
Industrial 1.79E-10 1.6E-7 1.6E-7
Residential 7.78E-10 4.6E-7 4.6E-7

DSS = Drain and Septic Systems.

Uncenainties associated with the calculations are considered small refative to the conservatism
of 1he risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk

to human health under both the industrial and residential land-use scenarios.

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March
1998). An early step in the evaluation compared COC concentrations and identified potentially
bioaccumulative constituents (see Annex D, Sections IV, Vil.2, and V11.2.1). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
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ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” {IT July 1298).
The risk assessment also includes the estimation of exposure and ecological risk.

All COCs at DSS Site 1028 are located at depths greater than 5 feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1028 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

4.4.2 Ecological
Because the resuits of the ecological risk assessment summarized in Section 4.3.2.2 indicate

that no complete pathways exist at DSS Site 1028, a baseline ecological risk assessment is not
required for the site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1028 for the following reasons:

o The soil has been sampled for all potential COCs.

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

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

52 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1028 is proposed for an NFA
decision according to Criterion 5, which states, “the SWMU/AQC 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
DSS Site 1028
Septic Tank Sampling Results
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TABLE 8
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA il AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING

BUILDING 6560
SAMPLE NUMBERS SNLAQQ4886, SNLA004887

Parameter Results Uniis

" VOLATILE ORGANICS

Acetone* 15 pngfl

Toluene 12 pgfl
SEMIVOLATILE ORGANICS

Bis (2-Ethylhexyl) phialate 22 [The]jl
INORGANICS

Oil and Grease 0.24 mg/

Nitrates as N 25 mg/l

Phenolics : 0.029 mg/
METALS

Barium 0.17 mg/l

Cadmium 0.015 mg/l

Chromium 0.021 mg/l

Copper 0.49 mg/l

Lead 0.56 mg/!

Managanese 0.036 mg/l

Mercury 0.00026 mg/i

Zinc - 0.84 mg/l
RADIOLOGICAL

Gross Alpha 28 pCill

Gross Beta 42 pCift

*Not on total toxic organics list

Project No. 301181.26.01
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Results of Septic Tank Analyses

(Sludge Sample}

Buiiding No./Area: 6560 A-3
Tank ID Ne.: AD89010R il
Date Sampled: 7/29/92 I

NLADD8584

Sample 1D No.: _ 5 ' _ |
Measured + 2 Sigma

Analytical Parameter Concentralion Uncertainty Units
Gross Alpha 3E+1 2E+1 pCifg
Gross Beta 3E+1 4E41 pCiig
Gross Alpha 2E+1 2E+1 pCilg
Gross Beta BE+1 SE+1 pCi/g
Gross Alpha 2E+1 2E+1 pCiig
Gross Beta 4E+1 4E4+1 pCifg
Gross Alpha 4E+1 3E+1 pCig
Gross Bela 3E+1 4E+1 pCi'g
Tritium 1E+02 3E+02 pCilL
Bismuth-214 0.0819 0.0121 pCi/mL
Cesium-137 0.00615 0.00317 pCirmL
Potassium-40 0.328 0.0809 pCi‘rmL
Lead-212 C.0410 0.00960 pCi/mL
Lead-214 0.0675 0.00845 pCirmL
Radium-226 0.645 0.0878 pCirmL
Thorium-234 <0.281 NA pCimL
Thallium-208 <0.0168 NA pCirmL

ND = Not Detected
NA = Not Applicable
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Building 6560
Area3
Sample ID No. SNLA008584
Tank ID No. AD 89010R

*

On July 29, 1992, a sludge sample was collected from the septic tank serving Building 6560.
During review of the radiochemistry data, the following item was noted:

« 22Ra was measured at 0.645 pCi/mL., which does not exceed the IL calculated
during this monitoring effort. However, this finding exceeds U. S. Department
of Energy derived concentration guideline limit of 0.5 pCi/mL. This indicates
that reinvestigating this location using a more sensitive technique for assaying
225Ra may be warranted.
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RESULTS OF SEPTIC TANK SAMPLING
r | CHEMICAL ANALYSES OF AGUEOUS SAMPLE
Building ID: - Bldg €560
Sample ID Number: 024401
Date Sampled: 7-05-95
Detection NM Discharge COA Discharge

Parsmeter (Method) Result Limit (DL} Limn® Limi® Comments
Voiatile Organics (8260} . {mg/L} {mgt) (gL} (mg/Lj
Norne detected above DL ND vanous various TTO =50
Semivolalite Crganics (8270} (mgl) {mg/L) {mgL} (mg/L)
bis(2-EthythexyhPhthalate 0.045 0.010 NR TTO=5.0 '
Feslicides’PCBs (8080) {mg)} tmgt) {mg/L) fmg/L)
None detected ebove DL ND various NR\ PCBs = 0.001 TT0 =5.0
Metals (6010/7470) fmg/L} (mgl) {mgl.) (mgL}
Arsemic ND 0010 o.1 2.0
Banum 6.0571J 0,200 1.0 20.0

r Cadmium KD 0.005 0.01 2.8
Chromium ND 0.020 0.05 20.0
Copper 0.350 0.025 1.0 16.5
t ead ND 0.003 0.05 32
Manganese 0.0842 0015 02 200
Nicket ND 0.040 0.2 12.0
Selenium 0.0034J 0.005 0.05 20
Sitver ND D.010 005 5.0
Thalium ND 0010 NR NA
Zinc 0.0280 0.020 10.0 28.0
Mercury 0.00027 0.0002 0.002 0
Miscelizneous Analyses {mgl) (mgL) fmg/d} fmgl)
Field pH B.4 pH units 0 - t4 pH units 6 - B pH units 5— 11 pH units
Formaidehyde {NIOSH 3500} 0.25 0.050 NR 260.0
Fluoride (300.0) 0.89 0.10 16 180.0
Nitrate + Nitrite (353.1) = 2.010 0.500 10.0 KR

' ‘Refer to footnotes at end of table.
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RESULTS OF SEPTIC TANK: SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building 1D: - Bidg 8560~
Sampie ID Number: : - 024401
Date Sampled: 7-05-95 .

: Detection NM Dischsrge CoA nischarg- :
Parameter (Method) ‘ Aesult Limit {DL) Limit* L Limi® | Comments
Miscellaneous Analyses (mg/L) {mgl} {mgl) fmg1)

Ol » IGreaSQ (9070} 386 0.93 NR ’ 150.0
Toint Phenol (9066) ND 0.050 0.005 . a0 .
Notes:

* New Mexico Water Quallty Control Commission Regulations (1950), Section 3-103. .

b Chy of Albugquemue Sewer Use and Wastewater Controt Ordinance (1893), Section 8-9-3 M — maximum allowable concentration tor grab sample
DL = Detsction limit indicated on laboratory repon

DL = Instrument detection Bmit

J = Estimated concentration of analyte; belwsen DL and IDL.

ND = Not detected above DL indicated.

NR = Not regulated.

TTO = Total toxic organics.
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RESULTYS OF SEPTIC TANK SAMPLING
r’ - RADICLOGICAL ANALYSES OF AQUEOUS SAMPLE

Buliding 1D: : Blidg 6560
Sample ID Number: 024401
Date Sampled: 7-05-95
Parameter (Method) Result MDA Critical Level | NM Discharge Limit* | Comments
Radliological Analyses (pCil = 2G) {pCiL} {pCit) {pCi)
Gross Alpha (8310) 417 +1.38 2.21 0.96 NR
Gross Beta (9310) 279+3.1 1.7 0.8z NR
Isotopic Analyses © (pCU. £ 2-5) {pCit) (pCIL) {pCiL)
Tritium {906.0) 67525 89.3 242 NR

" Utanium-238° 1.34 1 045 0.12 0.092 NR
Uranium-235/236° 0.20 1 0.16 0.17 0.12 " NR
Uranium-234° 2631073 0.20 D.13 NR
Gamrma Spectroscopy” (pGimL = 2-a) {(pCirmL) fpCi) (pCirL)
None detecled above MDA ND various , NL ' NR
Notes:
" New Mexico Waier Quality Conirol Commission Regulalions (1980}, Section 3-103.
® Jsotopic uranium analyzed by NAS-NS-3050.
* Analyzed in-houss by SNL/NM Depaniment 7715.
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NL = Not listed. -
NR = Not regufated.

¢
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RESULTS OF SEPTIC TANK SAMPLING

. CHEMICAL ANALYSES OF SLUDGE SAMPLE - )
Building iD: Bldg 6560 -
Sample ID Number: , S 024401 i
Date Sampled: _ 7-05-95 )

Not Reported

-

Percent Moisture:

. Detection Limit NM Discharge COA Dischargse
Parameter {Method) Result {DL) _Limi®* Limh® Comments
Voatite Organics (8260) {ug/kg) (okg) (mgl) (mgA)
Acetone B4 67 NR. NR
Acetone {reanalyses) 68 67 NR NR
Toluene 130 67 078 TTO = 5.0
Toluene (reanzlyses) 180 &7 0.75 T10 = 5.0
Ethylbenzene 1SJ 67 0.75 TTO =50
Ethylbenzens (reanalyses} 19:1 - Crd 0.75 TTO = 5.0
Semivolatie Organics (8270) (ugrkg) {uz/kg) (mgi) (mglL)
Fiuorene 330J 2200 NR TFO =50
Phenainthieris 520J . 2200 NR TTO=50
Pyrene 400 2200 NR TFO = 5.0
ButylBenzylPhthalate 4500 2200 NR 70 =50
bis({2-EthylhexylPhthalate ~ 1700BJ 2200 NR TTO =50
Pesticides/PCBS (8080) (vgkg) (wekg) (mgA) {mot)
beta-BHC 45 11 NR TTO = 5.0
4,4-0DE ND X 130 NR TTO =5.0
Endrin ND X 45 NR TTO = 5.0
44-DDT" ND X 81 NR TTO = 5.0
Aroclor-1254 1600 éao £.001 TI0 =59
Meitals (601G/7470) {mg’kg) (mgvkg) fmglt) fmgl)
Arsenic 124 66 0.1 20
Banum 226 132 1.0 20.0
Cadmium 277 33 o.m 2.8
Chromium 47.8 132 0.05 20.0
Copper . 2150 16.5 10 6.5

. Refer to footnoles at end of table.

AL/O-95/WPISNL TaB16-3211

301455.221.07.000 12-8-05 4.22pm




RESULTS OF SEPTIC TANK SAMPLING
r* CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building 1Dt Bldg 6560
Sample ID Number: 024401
Dzte Sampled: 7-05-85
Percent Moisture: Not Reported
Detection Limit NM Discharge COA Discharge )
Parameter {Method) Result (DL} Eimilt® Limit® Comments
Melals (6010/7470) {mg/kg) © {mg/kg) (mg/L) (mo)
Lead 172 2.0 0.05 3.2
Manganese 64.9 9.9 0.2 20.0
Nickel 28.4 26.4 02 12.0
Selenium 14.2 3.3 0.05 2.0
Silver 10.4 6.5 _ ~ 0.05 50
Thallium ND 86 NA NR
Zine 1590 13.2 X 10.0 28.0
Mercry i 52 0.66 " 0.002 0.1
Notes:
# New Mexico Water Cuality Control Commission Regulations {1980), Section 3-103.
b City of Albuguerque Sewer Use and Wastewater Gontrol Ordinance (1993), Section B-8-3 M — -maximum allowable concentration for grab sample.
B = Analyte cetected in method blank.
DL = Detection limit indicated on laboratory report.
DL = Instrument detection imit. .
J = Estimated value ol analyte, detected between DL and 1D,
ND = Not detected above DL indicated.
NR = Not regulated,
TTO = Total toxic organics.
X = Elevated detection limit because of PCB interference.

¢

AL/S-85AVPISNL:T3816-3212 301455221.07.000 12-8-95 4:22pm




o - RESULTS OF SEPTIC TANK SAMPLING
. T RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building ID: Bidg 6560 , e
Sampie ID Number: L 024401 '
Date Sampled: . i 7-05-95
Percent Moisture: ‘ . Not Fieporteg!
) NM Discharge
Farameler (Method) Result ‘MDA Critical Level - Limit* Comments
Isotopic Analysss® , (oCHg = 2.0) wei | wew toCHg) |
Phutonium-239/240 -0.006 + 0.002 0.029 0.018 NR
Plutonium-238 , _ -0.006 3 0.002 0.029 0.019 NA
Strontlum-30 0153003 0.18 0.09 NR
Thorium-2a2 ; 0.22 + 0.10 0.063 0.043 NR
Thorum-230 ~ p2s5zo040 0,069 002 NR
Thorium-228 0.51+0.16 oora 0047 MR
Uranivm-238 15432  oods 0028 | NR [
Uraniom-235/236 . 271 0.61 0.035 0.025 NA
Uranium-234 241150 0.070 0.041 ‘ NR )
. Dry Gamma Spectroscopy’ (pCig £ 20) tpCifg) {pCiig) {(PCig)
Gesium-137 0.020 3 0.078 0.008 0.004 NR {
Gesium-134 ND 0.007 0.003 , NR )
Polassiom40 . 4.69 1 050 0.07 0.033 NR R
Chromium-51 4 " ND 5.082 T D04 N | B §
Iron-69 ND 0.020 0.01 NR
Cobalt-50 ND 0008 0.004 NA
Ziroonium-95 ND 0.015 0.007 NR
Ruthenium-103 ND 0.008 0.004 } NR
Authenium-106 ND 0.064 0.031 NR
Cerum-144 . ND 0.050 0025 NR
Thalium-208  0.088:0.013 0.008 NL NB
Lead-212 027 £ 0.03 0.0 0.006 NR
Lead-214 0.22 £0.02 0.02 0.008 NR
Bismuth-212 0.16 £ 0.05 0.06 NL NR
Bismuth-214 0.23 + 0.03 0.02 NL NR
Radium-226 L 0.22 + 0.02 0.02 0.008 30.0°

. Refer to footnotes at end of 1able. ' . \W

AUS-éﬁMPfSNL:TﬂG‘IE-S@‘I 301455.221.07.000 10-12-85 12:19pm



RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bidg 6560
Sample 1D Number: 024401
Date Sampled: 7-05-85

Percent Moisture:;

Not Reported

NL = Nt listed,
NR = Not regulated,

* New Mexico Water Quality Control Commission Reguiations {1590}, Sectlon 3-103.
® Isolopic uranium analyzed by NAS-NS-3050; pitonium by SL13028/SL13033; strontium by 7500-SR; thorium by NAS-NS-3004,
¢ Analyzed by method HASL 300 at Quanterra, St. Louis.

* NMWOCGCH standard for Ra-226 + Ra-228 combined in pCilL.

MDA ="Minimum deteciable activity.

ND = Not detected above MDA indicated.

NM Discharge
Parameter (Method) Result MDA Critical Level Limit* Comments
Dry Gamma Spectroscopy (pClg = 2-0) (pCiig) (pCig) (pClig
Radium-228 022 + 0.03 0.03 0,013 30.0°
Actinium-228 0.22 + 0.03 0.03 0.013 NR
Thorium-231 ND 0.23 on NR , '
Thorium-232 022 +0.03 0.03 0013 NR
T;loﬁunb234 17.80 +0.31 0.20 0.098 NR
Uranium-235 0.13 £ 0.02 0.05 0.025 NR
Uranium-238 1.80 £ 0.31 0.20 0.098 NR
Amenclum-241 ND 0.23 0.11 NR
Notes:

AL/9-95/WP/SNL:T3816-33/2

301455.221.07.000 10-12-95 12:19pm
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DSS Site 1028
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results






GOREP

W. L. GORE & ASSOCIATES, INC.

100 CHESAPEAKE BLVD., PO. BOX 10 - ELKTON, MARYLAND 21922-0010 » PHONE: 410/392-7600

Creative Technologies FAX: 410/506-4780

Worldwide 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 & Septic, Kirtland AFB, NM
Gore Production Order Number: 10968025

Dear Mr. Sanders:

' Thank you for choosing a GORE-SORBER® Screening 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 future.

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

Tay W. Hodny, Ph.D.

Associate

Attachments

cc: Andre Brown (W.L. Gore & Associates, Inc.)

MAPPING\WPROJECTSA 0960025\020606R_DOC7

ASIA + AUSTRALIA « EUROPE - NORTH AMERICA

GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc.
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc.
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FAX: 410/506-4780
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GORE-SORBER? Screening Survey
Final Report

Non-ER Drain & Septic
Kirtland AFB, NM

June 6, 2002

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

‘W.L. Gore & Associates, Inc.

Written/Snbmitted by:
Jay W. Hodny, Ph.D., Project Manager

Reviewed/Approved by:
Jim E. Whetzel, Project Manager

Analytical Data Reviewed by: .
Jim E. Whetzel, Chemist

EWMAPPINGAPROJECTS\ 096002 5\020606R. DOC

This document shall not be reproduced, except in full, without writter approvel of W.L. Gore & Associates

ASIA » AUSTRALIA - EUROPE - NORTH AMERICA
GORE-SORBER and PETREX are registered service marks of W, L. Gore & Associates; inc.
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc.
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GORE-SORBERP Screening Survey
Final Report
REPORT DATE: June 6, 2002 AUTHOR: JWH
SITE INFORMATION

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM

‘Customer Purchase Order Number: 28518

Gore Production Oérd‘er 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 ]nsta]led 135 _

Field work perl‘ormed by: Sandla National Laboratones

Retrieval da_te_(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 # Unpused »M(id-ules‘-Rettirn'ed: 3
# Modules Not Returned: 1 : - _ ;

Date/T ime Received by Gore: 5/17/2002'@ 2:00 PM; 5/24/2002@1 ; :30PM - By: MM
Chain of Custody Form attached: y S
Chain of Custody discrepancies: None

. Comments:

Modules #179227, -228, and -229 were 1dent1ﬁed as trip blanks. '

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

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

GORE-SORBER is a registered 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 dint, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation. -

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260/8270. Before each run sequence two
instrument blanks, a sorber containing Spg BFB (Bromofluorobenzene), and a method blatik are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be -
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samplés and/or
trip blanks. Standards containing the selected target compounds at three cahbration levels of 5,20, and
50pg are analyzed at the beginning of each run. The criterion for each target compound is less than 35%
RSD (relative standard deviation). If this criterion is not met for any target compound, the analysthas
the option of generating second- or third-order standard curves, as appropriate. A second-sousce
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 S&condary ions; 2) retention time versus reference
standard; and, 3} the analyst's judgment.

NOTE: All data have been archived. Any replicate soerbers not used in the initial analysis-will—'b'e'L(iiscarded
fifteen (15) days from the date of anzalysis.

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

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

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

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

GORE-SORRBER 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., as identified in the Chain of Custody
{Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on elther a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments:

« This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a
variety of attenuation factors during migration away from the source concentration fo 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 i 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 toa
variety of factors, a perfect cornparison between matrix data and soil gas ]eve]s can rarely be
. achieved.

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

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

GORE-SORBER is & registered trademark and service mark of W. L. Gore & Associates
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GORE-SORBER Screening Survey
Flnal Report

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

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial

‘number of each module is incorporated into the TIC identification (e.g.: 1234568S. D

represents module #123456).

No target compounds were detected on the trip blanks andfor the method b]anks Thus,
target analyte levels reported for the fi eld-installed modules that exceed trip and method
blank levels, and the analyte method detection limit, have a high probablhty of originating
from on-site sources.

' A small subset of modules was p]aced at each of several site locations; therefore no contour

mappmg was performed. Larger and more comprehenswe soil gas surveys may be
warranted at the individual sites where elevated soil gas levels were observed.

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

nd

ANALYTES
BTEX

BENZ

TOL

EtBENZ
mpXYL
oXYL
C11,C13&C15

UNDEC
TRIDEC
PENTADEC
T™Bs
135TMB
124TMB
ct]2DCE
112DCE
cl2DCE
NAPH&2-MN
NAPH
2MeNAPH
MTBE
11DCA
CHCl4
111TCA
1ZDCA
CCly
TCE
OCT
PCE
CIBENZ
14DCB

BLANKS
TBn
method blank
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GORE-SORBER® 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, foluene, 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-dichlorocthene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-methyl naphthalene
naphthalene

2-methyl naphthalene

methyl t-butyl ether

1,1-dichloroethane

chloroform ’

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

trichloroethene

octane

tetrachloroethene -
chlorobenzene
1,4-dichlorobenzene

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

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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1. CHAIN OF CUSTODY
2. DATA TABLE Ny
3. STACKED TOTAL JON CHROMATOGRAMS

‘-' GORE-SORBER is 2 registered trademark and service mark of W. L. Gore & Associates






‘GORE-SORBER® Screening Survey Chain of Custody

.,-m For W.L. Gore & Associates use only
Production Order # 10060025

—

GORE 7| |
wrmm  W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard » Elkion, Maryland 21921 « Tel: (410) 392-7600 « Fax (410) 5064780 _

Instructions: Customer must complete ALL shaded cells R
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER MAIN+ SEPTIC
Address: ACCOUNTS PAYABLE M50]154 Site Address: KIVE2ND-AFB, NM
P.0.BOX 5130 | 1 2TLAND
ALBUQUERQUE NM §7185 U.S.A. Project Manager: MIKE SANDERS -
Phone: 505-284-3303 Customer Project No. | . N
FAX: sos-2894-2610 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 “Total Modules Received:_ Vb2 . Pietes
m 3 Total Modiles Installed;___1 3 S _ _ Pieces
# - # o:5n Serial # of Tnp Blanks:(Client Decide.r) # . -
4 - # ; # #
b—- - # | # | #
. - # # # .
# - # # #
# # # #
# 4 # D
Prepared By: # | #
Verified By: | - ¥
Installation Perf ormE’d By Y * { Installation Method(s) (circle those that apply):
Name (please print): G r¢/30CF_ L e A A /1’ Slide Hammer - - Hammer Drill Auger
Company/Affiliation: _cmadC /adAn _ - | Other; (5 €=t B -
Instalation Start Date and Time: 4':/2'-;/5-2, loQusT R AWM.
Insiallation Complete Date and Time: & /4 S22 W540 ! : D PM
Ret¥ieval Performed By: Total Modules Retrieved: : Pieces.
| Name {pleare print): ~ "’"3 27 Gund rA~A Total Modules Lost in Field: ‘ Pietes ‘
Company/Affiliatien:] s "71“ — Total Unused Modules Returned: =  Pieces
Retrieval Start Date and Time: 978/3 r { ! oo AM PM
Retricval Complete Date and Tirge; / / ' AM PM o
_| Relinquished By = Date | Time | Received By : 22 Date | Time
Affiliation: W.L. Gore & Assoc! ateshlnc,‘, 3-5oAHF | Affiliation:- Sandin ,I ER 3L~ 01 . '
Relinquished By’ _m‘lﬂ% Date Time | Received By - Date Time -
*ﬁ"hﬂllon. el35 ;;-H-Qz 1253 Affiliation: - e vy — ' o
inquished By : : Date | Time ] Received By, : 1 Date Time - §.
| Affiliation , Affiliation: W.L. ie & Asso«:iz ne. Bropal/yeo|

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM8RS
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GORE-SORBER® Screening Survey Chain of Custody

—— 1

oD

For W.L. Gore & Associates use only

Production Order #

1N960025

e W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard ¢ Elkton, Maryland 21921 e Tel: (410) 392-7600 » Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: iﬂmAFB. NM
P.0.BOX 5130 KA LTLAMD
ALBUQUERQUE NM 87185 U.5.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 | | Customer Project No.:
FAX: Sov-284-26146 Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules S!npped | # of Modules fqr Installation 135  # of Trip -Blﬂ“i?,' 7.7
#179087 - #179144 | Total Modules Shipped: 142 Picces
#179150 - #179233 g | Total Modules Received: - | 42— Picces
# - # 4 # Total Modules Installed; 13S Pieces
T A" 7 ¥ | Serial# of Tnp Blanks (CI:entBecrde.r) m
4 3 m T B 14 )
- # # # {# #
# # # # T# ¥
ra % # 4 # ) 3
'y # 1# - # " # A
. T ¥ {4 - " 3 IE)
Prepared By: # ' #
Verified By: ‘ -4 # ‘ ‘ ';#
‘Installation Performid By Lk Installation Method(s) (circle those that apply):
Name (please print): GCre3oer_ R uen T A 4 Slide Hammer = Hammer Dril} Auger.
Company/Affiliation: < aJC. /rJ A | Other: & o /5‘55- _ e
Installation StartDate and Time: 4/2{ =z lpl/sT ‘ @) PM
Installatien Complete Date and Tlme s /¢ / 22— 940! @ PM
Retrieval Performed By: ) ~Total Modules Retrieved: 14 : Pieces
Name (please print): CAeAIERT il 1A ~A Total Modules Lost in Field: __ 4 ,_ Pieces
Company/Affiliation:1 _ S/ A 21 Total Unused Modules Returned: — 9 3____ Pieces
Retrieva} Start Date and Time: 9’/ 8 /o'z,_ i / AM PM
Retrieval Complete Date and Time: / / AM PM L
Relingnished By — == Date | Time | Received By:— VA S | Date Time-.
Affiliation: W.L. Gore & Assod’aleg e, |30 A | Affitiation.Sewn $1a [ 6133 3-9-07 |
Relinquished By _'ZWM_JZZL%_ Date { Time { Received By Date Time
' affiliation: - "““"_‘fh’_‘\ NL. ' B5 5-% 0L 0935 | Affiliation:—, — ‘ _
1quished By - Date Time | Received Byﬂfjﬁwi Date | Time :| - :
LAfﬁli_atiqn - Affiliation: WL, Gérb & Associates,‘]‘{xc. ,5‘-6",\/ <N /3,‘ K74

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associaies, Inc.
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GORE-SORBER? Screening Survey
Installation and Retrieval Log

SITE NAME & LOCATION

r . . of __4& _ .
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) MODULEIN
LINE MODULE # INSTALLATION RETRIEVAL or WATER . ’
# DATETIME DATE/TIME HYDROCARBON ODOR {check one} COMMENTS
(Check as appropriate) ) .
LPH | ODOR | NONE | YES | NO —
a3, 179129 A z<foz. [#429(5710-22 10 47 ' Vozolosty- £5- 3|
44, 179130 ! //437 £ -10-62 10 51 & | |
45. 175131 4Gz 5-10-02 1053 pesrestr—] J|
46. 179132 [E7TA J4 1 2
47 | 179133 Jepd |6—1e~02, 11100 v AE B
48. | 179134 A]24 foz. 090SfE-10-22 1241 /o?3/esed- | 1]
49. 179135 T o4 dizsy 1 -2l
50. 179136 35 -10-0L 305 ‘ AR
51. 179137 73y  lesk 2
52. 179138 oMY Lest Sl
53, 179139 Jorg \5-10-02 , (522 o3y, o= | 2|
54, | 179140 ~Jozb] Losk ! 2
55. 179141 Jo3e| Lest , . :
.56. 179142 Jo2B|S5-19-02, 1343 h A Rt
57 179143 KBl |5-10-02 , 1136 7@[5‘293, _24 R
" 179144 7 | . 3
5 179150 /e ~ . :
179151 /8K 64802 11354 %
va. 179152 Al29/02  PBELIE 146207242 oBd/GShs
62. 179153 I T ogz? L ]
63. 179154 Ly ) 1. 3
64, 179155 ofin3 >
65. 179156 15-14-072% [ 02| (7 Al
66. | 179157 o420l oFryo1 0143 (B3/6570- | 4]
67. 179158 3F o £
68, 179159 794 _ K 2
69. 179160 2544 g 3D 2 %)
70. 17916) St |og-19-02 102 =¥ Yo | I
71. 179162 ) oo ' T iy
72, 179163 /o ,
73, | 179164 111 3|
74, | 179165 Hzo 4 L
5. | 179166 {f20105t4-52 1113 . A
76. | 179167 [Z2tlosid-0l tf ve reoléidzi— | 21
77. 179168 (230 ) 1 2
8. 179169 J 237 i 4
- 1'79. 179170 ‘ {2425~ t40e ¥ 1137 K7 [
R REEE {3zolC14-5) - DE HY 034/ - | 4
SR 179172 325! 64T o 2
A2 179173 /332 g351( 2
(Eﬂs 179174 j2do| N oBss o 1. -
L SN B ETIVE Y Mz3(5-i4-v) 0814 l /02876 Y A
' GORE-50RBER ® Screening Survey is a registered service mark of W.L. Gore & Assotiales, Inc. FORM 29R.!

6/13/01
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
le-\__;_L._of_Lq-
EVIDENCE OF LIQUID ‘
, HYDROCARBONS (LPH) | MODULEIN
LINE MODULE # INSTALLATHON RETRIEVAL ’ - or WATER .
# DATETIME DATE/TIME HYDROCARBON QDOR {check one) COMMENTS
" (Check as appropriate) ' )
LPH | ODOR | NONE | YES | NO
1. | 908 I9/b3/kz o8rslpstoral , pfen v oot/898-£5-5S
2. 175088 \_pdee| } 4 &g -3}
3, 179089 PFEE I ES- 2.
4, 179090 opdo / GCE ~f
5. 179091 ° 08L32. Al N/ Y __&s-4|
6. | 179092 o352 t#;za v |/os z/s’os Gs—/.
7. 179053 JDbo ‘ 1. -4
8. 179094 fote | ' —~3
9. 179095 (el Az N -2
10. | 179096 /25 a 200 ofCR 7~ | ~S
11. 179097 J7ex : ‘ -
12, | 179088 [238
13. 179099 1247 d -3
14, .| 179100 (254 1 1 21
15. | 175101 {304 ' . } o 1
a1 179102 1347 90 ol (opzfelze- | -4
Yo | 179103 W13l A Y-
.[ 18. 179104 Jedod] )
19. 179105 . . 1431 =3
20. 179106 Y 744p , N =2
21 179107 '4Lz4/az. 08485-9-0Z 0930 Eg[észrf- — S
22. | 179108 7 082 = T T-2
.23, 179109 LT — &
124 ] 179110 0487 =2
25, | 179111 [0 AR -3
26. | 179112 0934 N I 2 —
27, | wons 4Lzsfoz g74615-10-01 _oBiL foz7/¢s 30 ~5 |
28, | 17914 o i ' 1=
29, 179115 p% oo ..;;;,j
30. 179116 OQlo , -
31, 179117 0014 . 0317 Y - |t
32. 179118 OGS |B-10-02 , 0925 pfa/'é-ﬁ o 4
33. 1379119 7z " &
34, 179120 D921 - 4
35, 179121 0942 i 2,
36. 179122 0947 v : 1
37. | 179123 A LY v 3
38. | 179124 - (026 | 5-Ray fo[3 o28lesbo— | |
“ ) 179125 (o473 ! ] P
~T40. 179126 /052 . 2
41, | 179127 103 N/ Ty L
. 42, 179128 )z Aok lo 45 az,é{égy,«}u'
: GORE-SORBER ® Screening Survey is a registered service mark of WL Gore & Associates, Inc. " FORM29R.1
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GORE SORBER SCREE

‘SURVEY ANALYTICAL RESULTS
SANDIA: NATIONAw 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

M 5

har-

SAMPLE L ‘
ANALYZED! NAME  |BTEX ug) BENZ, ug|TOL ug EtBENZ, ug| mpXYL, ug| oXYL, ug| C11, C13, 8C15, ug| UNDEC, ug| TRIDEC, ug| PENTADEC, ug| TMBs, ug
“MDL= T 0.03]  0.02] 0.01 0.01 0.01 0.02 0.01 0.02 ,
5/20/2002 179087 0,03 nd nd bdi 0.01]. 002 - 0.51 0.04 0.02 -0.45 0.06
5/20/2002 179088 nd nd nd _nd nd nd 0.53 0.03 0.02 0.48 0.00
5/20/2002 179089 nd|_ nd nd nd nd nd 0.35 0.04 0.02 ~0.29 0.00
5/20/2002 179080 0.02 nd nd nd 0.02 nd 0.94] 0.06 0.03 0.85 0.04
52072002 179091 0.13 nd| _ 0.06; _nd| 0.05 002 012 0.03 0.04 0.05] 0.03
5/20/2002 179092 nd nd nd nd nd i{i 0.22] - 0,04 0.01 0.17 0.00
5/20/2002 179093 0.00 nd nd nd; bdll . nd 0.33 0.04 0.01 0.28 nd
5/20/2002 179094 0.00 nd bk nd| ndl. . nd| 0.41 0.03 0.01 0.37 nd
5/20/2002 179085 nd nd| nd| nd| nd| i 0.45 0.05 0.06 0.34] 0.00
T5/20/2002 | 179096 nd nd nd! nd ndl _ nd 0.44] 0.06; ~0.05 0.33 0.06
5/20/2002 | 179097 0.05 nd| nd. nd 003 002 - 0.60 0.04 -0.02 0.53 0.03
5/20/2002 179098 0.02 nd|  nd nd 0.02] _ nd[ 0.80 0.04] 0.02 0.74 0.00
5/20/2002 179099 nd ndf “nd pd nd! ng 0.63] 0.05}. 0.01 0.57 0.00
5/20/2002 179100 nd nd nd nd nd nd 0.24] 0.04 0.03 0.18 nd
512172002 179101 0.06 nd| _ 0.04 nd 0.02]  “nd| ~ 1,66 0.11 0.21 1.33 0.00
5/21/5002 | 179102 0.01 nd| _ nd nd 0.01 " nd] - 0.45 0.04 0.03 0.38 0.00
T 5/21{2002 179103 0.44 nd| 019 0.04 0.17 0.04] _ 1.04 0.11 0.05 0.89 0.04
5/21/2002 | 179104 0.01 nd nd nd 0.01 nd[ 0.39 0.04 0.01 0.34 0.00
5/21/2002 179105 " nd “nd| nd] nd nd nd] 0.08 0.04 0.02 0.03 0.00
5/21/2002 | 179106 0.03 nd| _ 0.03] bdl nd nd| 048] 0.03 0.03 0.43 0.00]
5/21/2002 179107 0.08f " nd|__ 0.07 nd 0.02 ng 0.30 0.09 0.12 0.10 0.04
52172002 179108 0.06 nd] 0.04 nd 0.02 bdi 0.04 0.03 0.01 bdl 0.00
5/21/2002 179109 0.02 nd nd nd 0.02 nd 0.00 bdl bdi bdl 0.00
5/21/2002 179110 0.00 nd bl nd nd “nd 0.03 0.03 “bdl bdi 0.00
5/21/2002 179111 ~ nd nd nd nd nd nd[ 0.07 0.04] 0.01 0.02 0.00
5/21/2002 179112 "0.04 nd| — 0.03 nd 0.01 nd| 0.02 0.02 bdl bdl 0.00
5232002 | 179113 0.62 nd] — 0.02 nd nd " ng| 0.02 0.02] bdl bdl 0.00
5/21/2002 179114 nd nd " nd{ nd nd nd} 0.09, 0.04 0.02 0.03 0.00
5/21/2002 179115 0.02 nd nd nd, 0021  ndl 0.09] 0.03 -0.03 0.03 0.00
5/21/2002 178116 “nd nd| nd| ndl " ndl __nd} 0.05 0.03] 0.02 bdi| nd|
5212002 | 179117 0.09] ndl _ 0.07} nd 0031 T ndf T 1210 0.05 0.32 0.88[ 0.00
52112002 | 179118 0.16 nd| _ 0.11} nd _0:.05] ﬁf _ 0.05] _0.05]" bdl bdl 0.00]
(572172002 179119 " 0.08] ndl __ 0.06]. d| 0.01] — nd 0.06 —0.04] 0.02 bdl 0.00
5/21/2002 179120 0:33 nd] 02% - <mdlt - 0.09] -:0.08 0.12] 0.07 0.03 002 000
5/21/2002 | 179121 0.07 0.05 nd[ nd 0.02 nd[. 0.05] 0.04 0.02 bdl 000
~5/21/2002 179122 nd nd[  nal nd[ nd nd 0.05 0,03 0.01 bd! nd
5/21/2002 | 179123 nd nd nd nd nd nd 0.00 bdl nd bdi| nd
b 5/21/2002 179124 0.10 nd| 0.08[ ndl. — 0.02 “nd] 0:05] 0.04 0.01 bdl nd
No mdl is available for summed combmatlons of analytes in summed
5/30/2002 columns (&g, BTEX), the renorted values.shauld be considered
Page: 10f12 CCT_CCXmt

ESTIMATED if any of the individual compounds-were reported as bdl.
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GORE SORBER SCREEN

. SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM.
-, SITES CCTAND CCX - PRODUGTIQN ORDER #mgsoozs

G SURVEY ANALYTICAL RESULTS

T DATE.

TSAMPLE

-

ANALYZED| “NAME - | BTE)L_g_ BERZ: u . ug| EtBENZ. tig| mpXYL, .ug| oXYL, 4011 G13, &015 ug UNDEC, ug TRIDEC, ug| PENTADEC,u )| TMBs, ug
o MOL= 0.0 042 0BT o1 oo1] . 0.02] 0.0t - 0.02 '
T 5RME002 | 178125 [T nd nd] 002 ndl 0.05] 0.04] 0.01 " bdl|_ 0.00
[8/2772002 | 179126 0.00 nd nd _ bdl nd| 0.04 0.03 002 “bdll  0.00
SRAP00E | 176127 0.05 nd g 0,02 0.01] 0.04 0.04 ~bdi| bl 0.00
" 5/21/2002 | 179128 0.07 nd nd 0.02 nd 0.08) 0.04 0.01 0.03 0.00
573172002 | 179129 0.02 nd| ] 0.62] _ nd —0.06 003] - 003 bdll 0.0
“5/2142002 | 179130 0.21 nd nd 0064]  002) 0.15 0.07 0.03 0,08 0.00
51002 | 179131 nd| . nd ng " nd| fid| 0.07 0.04 0.01 - 0.02 nd,
52112002 | 179132 " nd nd nd nd| nd|__ 0,05 _ bd 0.02 0.02] " 0.60
572172002 | 178133 "0.08 nd nd nd nd| 0.19 0.04 0.09 0.05 nd
5/21/2002 | 170134 " nd nd nd . nd nd| _ 0.05 0.03 0.02 bdl 0.00
52172002 | 179135 0.11 “nd nd 0.01 nd] 0.16] 0.04 0.04 0.08 0.00
5/21/2002 179136 0.09 ng| nd nd| ndf 0.04 0,02 0.01 “bel 0.00}-
5/21/200_2_ 179139 nd| nd . nd nd ) nd| 0.68 -0.07 0.10 0.51 0.00
"5/2172002 179142 0.41 “nd] 0. nd 0.03 0.01 0.25 0.12. 0.07 0.06 0.00
5721/2002 179143 nd nd nd nd{ - nd 0.07 0.03 0.02 0.03 nd
82172002 | 179144 017 nd 0.02 0.05] __ 0.01 0.08 0.04 0.01 0.02 0.00
5/21/2002 | _ 179150 0.40 nd 0.04 043 0.04] 0.07 0.05 0.02 bl 0.00
5/21/2002 | 179151 nd| nd nd nd ad| 0.03 0.03 bl bl 0.00
5128/2002 179152 0.09 “nd nd 0.03 0.02] . 0.19 -0.06] 0.02 0.11 0.08
5/28/2002 | 179153 0.13 nd nd 0.04]  0.07] 0.13 0.03 0.02 0.08 0.13
- 5/28/2002 179154 nd nd| nd _ndl . nd 014 0.02 0.01 0.07  0.00
TB/28/2002 | 179155 nd nd]| nd ] n&‘f 0.06. Bdll - - 6.0 0.04 0.00]-
5/28/2002 | 179156 nd nd nd nd[ . nAdf. 0.22 0.15 0.011. 0.06 0.00
5/28/2002 | 179157 nd nd ndf ndf . . .nd[. . 0.12 0.04 0.02 0.06 0.00
5/26/2002. | 179158 0.01] nd ndl 0,01} 0.1 0.05 0.01 0.05 0.00
572812002 179159 0.00{ nd — ndl B . 0.07 0.03 0.01 ~0.03] 0.00
5/28/2002 | 179160 nd{ nd ndl " ndl  _nd] 0.02] bd| 0.02] “bdl] 0.00
5/28/2002 179161 0,00 nd[. - nd| rid bl nd| 0.08] 0.03 0.02}. 0.03 0,00
5/28/2002 | 179162 0:01] ndl - ndf nd] . 0.01] na} 0.10}. 0.03 0.03 0.04 0.00
[ 5/28/2002 178163 0.010 nd[ _nd 001" nmdl 0.07 0.02 0.02 —0.03] 0.00
5/28/2002 | 179164 0.02 nd} _nd 0.02] — bdi. 044 0.06]. 0.02] 0.06 0.00
5/28/2002 [ — 179165 ndf ___ndj _ndl . ndl . ndf -0,08] - 0.03 'bdi| 0.05 0.00
5728/2002 179166 0.00]  “nd| ndj . ndl . nd] - 0.05] - 0.03] 0.01 " bdl]  0.00
5/28/2002 | 179167 ond] o nd] _nd]"F _nd] nd| - —0.02 0,02 bd bdll — 0.00
572812002 179168 0.04]. nd _nd —0.01 nd)_ 0.09] " 0.04]" 0.02 ~0.03] __ 0.00
5/28/2002 179169 ~nd|____ nd nd _ ndf nd] " 0.06 0.03 0.01 0.02 nd
5/28/2002 179170 0.03 nd ndl__. 003 nd 0.06 0.04 0.02 bdl 0.00
6/28/2002 | 179171 nd nal %* nd[ — _nd] 0.04F 0.03 0.02 bdl 0.00
_ : fo:;ummed cnmbmations of analytes. In summed
5/30/2002 uolumna( ); the reported values should be'considered ‘
Page: 2,0f12 ESTIMATED, ifany loe mdimr{ual!compounds were reported-as bdl. ~CT_CCXmpt
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-GORE SORBERSCREEI  JSURVEY ANALYTICAL RESULTS
SANDIANATIONAL LABS, ALBUQUERQUE, NM *
. GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AF8, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

L7

=2zo/

V)
"
)

SAMPLE .
NAME 124TMB, ug{ 135TMB, tg| ct12DCE, ug} t12DCE, ug| c12DCE, ug| NAPH&2-MN, ug] NAPH, ug) 2MeNAPH, ug) MTBE, ug] 11DCA, ug] 111TCA, ug) 120CA, ug
MDL= 0.03 0.02 . Q.14 0.03 . 0.01 0.02 0.04 0.04 0.02 0.027
179087 0.06 bdl nd nd{ ~ nd 0.1 0.06 0.05 nd nd nd nd
179088 bdl bdl nd nd nd 0.02 0.02 bdi nd nd nd nd
179089 bdl bdl nd nd nd 0.04 0.02 0.02 nd nd nd nd
175000 0.04 bl nd nd nd 0.15 0.10 0.05 nd nd nd nd
179091 0.03 bdl nd| . nd nd 0.02 0.02 . bdt nd nd nd nd
179082 bdl nd nd| . nd nd 0.00 nd bdl nd nd nd nd
179093 nd nd nd nd nd nd nd] nd nd nd| nd nd
179004 ned nd nd nd " nd nd nd nd nd] ~ nd nd nd
179095 bdl nd nd nd nd 0.00 nd bdl nd nd}. nd - nd
179086 0.06 hdl nd nd nd 0.56 0.34 0.23 nd|’ nd 0.03 nd
179087 0,03 bd} nd nd nd 0.04 0.02 0.02 nd nd nd nd
179098 - bdi nd nd nd hd 0.00 nd bdl nd nd nd nd
179099 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179100 . nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179101 - bdl bd nd nd nd 0.02 0.02 bdl nd nd nd nd
179102 hdl nd nd nd nd 0.00 nd bdi nd nd nd nd
179103 0.04 bd}, nd nd nd 0.10 0.04 0.06 nd nd| nd nd
179104 bdl nd nd nd] nd 0.00 nd bdi nd nd nd nd
179105 bd! nd nd nd nd 0.00 nd bdi nd nd nd nd
179106 bdl bd! nd) nd nd 0.00 nd bdl nd nd nd nd
178107 0.04 bdl ‘nd nd nd 0.09 0.07 0.02 nd nd nd nd
179108 bdi bdl nd nd| . nd 0.00 nd bdl nd nd nd nd
179109 bdl nd nd nd nd 0.01 0.01 bdi nd nd nd nd
179110 bdll nd nd nd nd 0.02 0.02 hdl nd nd nd nd
179111 bl nd nd nd nd 0.00 nd bdi nd nd nd nd
179112 bdl bdl nd nd nd 0.03 nd 0.03 nd nd nd nd
179113 bdl nd nd nd nd 0.00 nd bl nd nd nd nd
179114 bdl bdi nd nd| nd} 0.02 0.02 bd] nd nd ng nd
179115 bdl nd nd nd nd 0.00 nd bl nd nd nd nd
179116 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179117 bdl nd nd nd nd nd nd nd nd nd nd} nd
179118 . bdt nd nd, nd nd 0.00 nd bdl nd nd nd nd
179119 bdi bdl nd nd nd 0.00 nd bl nd nd 0.03 nd
179120 bdl bd nd nd nd 0.00 nd bal nd nd bd! nd
179121 bdl bdl nd nd nd 0.02 0.02 bd| nd nd nd nd
179122 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179123 rd nd nd nd nd nd - nd nd nd nd nd}- nd
179124 nd nd nd - nd| nd 0.00]  ndf bl nd nd| - nd nd

. L e T . . N PRl
No mdl is avgllable fer:summed combinations of analytes: In summed
£/30/2002 columng-{eg., BTEX), the reported values shsuld be-corisidered
Page; § of 12 ESTIMATED if any of the individual compounds were reported as bal. CCT_CCXmt
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GORE SORBER SGREEN@SURVE’Y ANALYTICAL RESULTS
. SBANDIA NATIONAL LABS, ALBUQUERQUE, NM
. GORE STANDARD TARGETVOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND.AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025 -

229/
IS
s

SAMPLE
NAME 124TMB, ug| 135TMB, ug) c112DCE, ug) t12DCE, up; ¢12DCE, ug] NAPHAZ-MN, ug) NAPH, ugl 2MeNAPH. ug] MTBE, ug! 11DCA, ug! 111TCA, ug! 120CA, u
MOL= 0.03 0.02 0.14 0.03 0.01 0.02 0.04 0.04 0,02 0.02]
— 179125 “bd) ndl . nd nd nd nd nd nd nd nd nd e
179126 bdl nal. nd nd nd 0.00 nd bal nd nd nd nd
179127 nd bd| ndf . nd nd 0.00 nd bdi nd nd nd nd
.. 179128 . bd! nd} nd| nd nd, 0.00 nd bdi nd nd nd nd
179128 . bl ndi . ndl . . ndl nd 0.00}. nd bdl nd nd nd nd
179130 . bdlf . bdl) nd| nd]. nd 000] . - nd} bdl nd nd nd nd
179131 _nd hd nd nd nd 0.00 ng bt nd nd nd nd
179132 bd| nd} . nd nd nd . 0.00 nd bdi nd nd bdl nd
179133 ‘nd nd]. nd. nd nd| nd|. nd nd nd nd nd nd
179134 bdlj. ndi .. .. odi nd! _nd 0.00 nd bdl nd nd nd nd
179135 .bdl bdi] . _nd| _nd nd| 0.02 0.02 bdl nd nd nd nd
179136 bl nd| ndl  ndl. nd] . . 0,00 nal ~ bt nd nd nd nd
179139 . bdl nd|. . nd| _nd _nd| . ..0.00 ~nd| - bdl nd nd nd nd
179142 bdi hdll nd . ..nd nd| . 001 0.01 bdl _nd nd nd nd
179143 nd nd ndi . nd . nd Q.00 nd bdl nd nd nd nd
179144 - bdl nd nd}]. nd{ . nd 0,00 nd].. bdl nd nd nd nd
179150 . bd! bt nd! nd] . nd. 0.02) 0.02 bdl] nd ng bdt nd
179151 -l nd nd nd| . nd| . _.ndl nd nd nd nd bdi nd
179152 . 0.06 0.03 nd _.nd nd] 0A1) 0.05 0.06 nd nd nd nd
179153 0.08 0.03] nd ndj nd) . 0.16! 0.09 0.07 nd}. nd nd nd
179154 bdl bdl nd ) nd nd|. 0.04 .. 002 0.02 nd ndj nd| nd
179155 bdl bdl ndf nd| . hd . 0.00] . . nd] . bdl]. nd ‘nd nd nd
179156 bl ~bdl nd| od nd 0.00{_ _ ndl - bdl nd nd nd nd
179157 bdl bd| nd, nd " nd 0.03} - nd] - - 0.03 nd nd nd nd
179158 . bdl bdl ndl. ndl . . nd . D.04}. 0.02]. 0.03 nd nd nd nd
179159 bai| bal nd] nd| nd 0.00 nd bdl nd nd nd nd
179160 bdl _nd{ . nd - hd nd: -0.00 nd| - bd| nd nd nd nd
179164 - nd, Bdlj - - .- ndl nl o nd 0.11 -0.05] - 0.08] nd nd nd nd
179162 bdl nd . nd nd| ndt . 0,05 0.02 0,03 nd nd nd nd
179163 bdl bal] nd nd nd} 0.02 0.02 bal nd ndj ‘nd nd
170164 - bdl H nd . nd ‘nd 0.04 0.02 0,02 nd nd nd nd
~{7HE5 bdl nd}{- - nd adj - - nd 0,001 - ~ -nd{- bdl| - nd nd nd nd
< 479166 ~bdl ) nd} _nd] - “nd Q.04 B, 921 - 0.02 nd nd nd nd
179167 “odi] Ad nal nd| nd| 004 nd " 0.04 nd nd " nd nd
17g188 - bdl bdl] __nd -nd}. - ndi- 0.07 0.02] 0.04 nd -~ nd nd;] nd
179169 ‘nd nd I nd| nd 0.00 nd bdl nd nd nd nd
179170 bdl nd nd;_ nd ndj 002/ 002 bdl nd " nd nd|_ nd
179171 bdl bdl nd - nd B ndj . ', . 008 ‘, ',, 0. 03 ‘ 0.05 nd nd nd nd
No mdl is. a\miiab\a for Sl!mrnsaﬂ wmbinahons of analytes fln surnmed
5/30/2002 columns {eg., BTEX); the feporiad valiiés should bé considered
Page: & of 12 ESTIMATEE} it-any.of the indhvidual coi-tapounéis wdfh réported as bdl, SCT_CCXmt
i
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GCRE SORBER SCRE

% SURVEY ANALYTICAL RESULTS

SANDIA NATIO!.. .- 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 - ‘ o
. 'NAME TCE, ug| OCT, ug| PCE, ug| 14DCB, ug| CHCI3, ug| CCI4, ug| CIBENZ, ug
MBL= 0,02 0.02] 0.01 0.01 0.03 0.03] Q.01
179087 0;_'7'8 nd -0.03 0.02] bdl nd nd
179088 0.22 nd 0.02 nd . pdl nd nd
179089 021 nd 0.03 nd nd nd - nd
179090 - '0.13 nd 0.02 nd nd nd nd
179091 - 0.09 0.20 0.04 bdl nd nd nd
179092 nd .nd 0.23 nd nd nd nd
178093 nd nd!l  0.03 nd . nd ~.nd nd
179004 0.09 nd 0.33 nd nd nd nd
179095 nd " nd 0.63 nd nd nd ‘nd
179096 0.05 nd 0.41 nd nd nd nd
179097 bdl ndf  0.56 nd nd nd nd
179058 bdl nd 0.24 nd nd nd nd
179099 © 0.04 nd{ 0.40 nd nd nd nd
178100 0.12} nd 0.22 nd nd nd nd
179101 0.04 nd 0.14 nd nd nd - nd
179102 nd nd 0.05 ‘nd nd nd nd
"~ 179103 _nd 0.18 0.03 nd -nd} nd nd
179104 nd nd “nd nd . nd ndk - nd
179105 nd nd 0.01 ndi nd nd nd
179106 nd ndl = 0.05 nd - nd nd nd
179107 nd nd 0.06 nd nd nd - nd
179108 nd nd 0.02 nd|’ nd nd nd
179109 nd nd 0.02 nd " nd nd nd
179110 nd _nd 0.02 nd nd nd nd
179111 nd nd 0.03 nd nd nd nd
179112 nd nd nd nd nd nd nd
179113 0,14 nd 0.03 nd nd nd nd
179114 2:52 0.07 0.09 nd nd nd nd
179115 0.30 nd 0.06 nd nd nd nd
178116 0.43 nd 0.02 nd nd nd nd
179147 2.71 nd 0.10 nd nd nd nd
179118 1.74 ‘nd 0.33 nd nd nd nd
- 179119 2.50 nd 0.88 nd nd| nd nd
179120 - 7.82 0.13 0.39 nd ndj “nd]: - .nd
179121 11.48 nd 0,31 nd nd nd nd
179122 4.17| nd 0.06 nd " nd " bdl nd
179123 14.22 nd 0.24) nd nd nd nd
e 170124 bdl 0.09 1.72 nd nd} nd _ nd

No md! is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported vaiues should be considered

Page: 9 of 12

ESTIMATED if any of the individual compounds were reported as bdl,

CCT_CCXmt



. : GORE SORBER SCREEN@SURVEY ANALYTICAL RESULTS
) SANDIA NATIONAL LABS,; ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC KIRTLAND AF8, NM

o L SITES CCT AND CCX - PRODUCTION ORDER #10960025
PR o4 § - .
Yo TTBAMPLE ] ] T T
NAME - | TCE, uglOCT, ugl PCE ug| 14DCB, ug| CHCI3, ug|-CCl4, ug[-CIBENZ, ug
T MDL= TT002]  0.02] 001 001, 0.03] 0.03F 0.01:
E YV, TI8I0E 1 003 nd|__ 1.24 nal . nd ma] . nd|
ALY ‘§ 179126 ' nd|. ndl:  0.52] nd{-. nd| - nd nd|~
g ﬂ\ T} 179127 - nd|:: nd. 0.55" ndf ndi. ndf nd
' 179128 - - ndf nd] nd} nd| nd ndf. nd
179129 ndl - nd|” 0.0} ndl.. ndf - nd| nd
179130 ~nd}- 0 12 0.02{ ndf nd nd} nd
179137 | .. nd}r T ndl T nd] nd}., nd]. nd}: nd
178132 | . ndf nd}- " 0.75] nd} nd nd} ndl
1_?@?33?”" U nd] Tndi T 0.18] ndl nd nd}: nd
179134 |7 nd ndl ~ 0.33 ) nd nd, nd nd
179135 nd  nd 0.38 bdl nd]  ndf nd
179136 nd " nd|l- 085 nd 0.05].: nd]. nd
179139 ‘ nd nd 0.14 nd nd nd nd
179142 | nd 0.12 0.42 ndf nd nd} nd}"
179143 041]  nd 0.25 nd| - ndf - nd nd
179144 0.84 0.13 0.21 nd nd} .. ndj nd
179150 2.50] 0.14 0.18 hal nd nd nd
179151 0.71] . ndj-. 0,32 ndl> nd| nd] . nd
478152 | nd] nd 0.06 0.02] nd} nd nd
179153 . M ‘nd 0.03 ndj =~ 0.08] nd nd)
179154 ~nd]. nd nd nd nd nd| nd
179155 . nd} nd) ndf  ~ nd nd bd! nd
179156 . |  nd|. ndl "ndl. ~ nd nd nd nd
179157- | - nd| ‘nd 038 = nd nd{ nd| - ng
179158 . nd{ nd 0.56{ nd ndl - nd. nd
179159 " nd nd 0.601 nd nd| - nd| nd
179160 nd nd 0.37{ nd nd ndj - nd
179161 - nhd nd| ndl . nd " nd] - nd nd] -
179162 nd nd bdl| " nd nd) nd| -, nd
- 179163 nd nd nd] . nd| - ndf ndl = nd
179164 . .ndl  nd 0.01f - nd ndi~ ndl> nd
. 179165 ndl-.  nd|  nd| nd| nd] . nd] . nd|
179166 | ndi nd nd} ndj - nd} ndl. . nd
© 479167 "~ ndl- nd ndl . nd|" - ndl - nd| ‘nd
179168 - ond nd| - nd nd ndl  bdl] . nd
179169 nd nd nd nd nd - nd nd
179170 nd nd nd nd{ -nd nd| nd
- 179171 nd nd nd ' nd nd]- " n'd* nd
Nomdl is avaﬂable for summed oombmahc:ns of analytes, In summed
5/30/2002 o - columns {eg., BTEX) the reported values should:be considered
Page: 19 of 12 : ESTIMATED if ‘any of the indivi~ual compounds. were reported as bdl, “7T_GCXmpt

PE | _ -









ANNEX C
DSS Site 1028
Soil Sample Data Validation Results
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} CONTRZ JLABORATORY j
intemal Lo ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 ot /.
Batch No. SMO Use AR/ICOC 605651
Dept. No./Mail Stop:  6135/1089 Daté Samples Shipped: [Project/Task No.: _7223.02.03.02_@-\vmmﬂ f{)
ProjecyTask Manager: i SzITIETT " CarierWaybill No. _ //Z2 /4 SMO Authorization: -Send prefiminary/copy repétt to:
Project Name: DSS soll sampling Lab Contact: Edie Kent 803-556-8171 Contract #;_PO 21871
Record Centar Code:  ER/1295/DSS/DAT Lab Destination:  GEL %Ealensed by COC No.:
Logbook Ref. No..  ER 090 SMO Contact/Phone; Pam Puissant/505-844-3185 alldation Required
Sefvice Order No. CF032-02 Send Report to SMO:  Wandy Palencia/505-844-3132 W Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building 6560 Reom Reference LOV{available at SMO) _ Albuquergue, NM 87185-0154 ]
ER Sample D or Pumnp 1ER Site Datse/Tirne{hs) Sample Conteires 1 Pruson Ccliection] Sampie RN PE T Tyl
Sample No.-Fraction Sample Lecation Detail Depth (5G] Mo, Collected Matrix | Tyoe ol | g2 Methad Type _ Raguest B ” N
vl 059686-001  {eseomoze-sPi-BHi-gs | /o Liasy gagbgg_ﬁy /5 AS | 4doz 4c G SA Ivoc (82608)
L . . N "
0y  059687-001 essonoza-spwmis 2 ‘ - J438l s | As | 4oz 4c G SA  |VOC (82608B)
t.|  059686-002 [6560/1028-SP1-BH1J4S )4} 42N S G j SOOmi 4c G SA  Isee below for parameter
» 059687-002 656011028-SP1nBH1gS E] Vi ! /44 5 G | 500ml 4c G SA  |see below for parameter
¥ 059688-001 |6560/1028-8P2-BH1-7-8 7/ 2 2a-p2/0das] S | AS | 40z 4c G SA  |vOc (8260B)
s : S
% 059689-001 |6560/1028-SP2-BH142-S )2 T 89 S | AS | 4oz 4c G SA _ |VOC (82608)
| (050688-002 |6560/1028-SP2-BH1-7-5 2! T a2/nl s |AG | 500ml 4c G SA |see below for parameter
®| 059689002 (656011028 SP2-BH1/2S 1.2 T 2934l s 1AG | 500ml 4c G SA [see below for parameter
) 059690-001  {6560/1028-SP2-BH1-TB \L 293¢ DIwW G [3Ix4Q0mil HCL G B [VOC (8260B)
RMMA [lyes [(vNo Ref. Na. Sample Tracking - Sma Use Speclal Instructions/QC Requirements Abnormal
Sample Disposal [ |Retumn to Client Disposal by ab Date Entered(mm/dd/yy) pp  |Eop Yes [JNo Conditions on
Turnaround Time Normal Rush |Entered by: : 3/ Level C Package Yes Clne Receipt
Return Samples By: Lave! of Rush: LQC inits.f Y- he \M  |"Send report to; - SVOC (8270C)
Name _, Signature Init Company/Crganization/Phone/Cellular Mike Sanders PCBs(8082)CrE+(7197)
Sampla J.Lee Weston/6135/505-284-3309 Dept6135/MS/1089 HE(8330 Lab Use
Team W.Gibson ¥ MDM/6135/505-845-3267 Phone/505-284/2478 Total Cyanide(9010)
Members G.Quintana Shaw/6135/505-284-3309 RCRA Metals{6020,7000,
7471)
*Ploase list as separate report. Gross alpha/beta (800)
{1.Relinquished b Org. /335 Date Faz-03Time Jos:30 4.Reilnquished by Org. Date Time
1. Received 0 Date Time 4. Received by Org. Date Time
2.Relinguished by O Date Time - 5.Relinguished by org. - Date Time
2. Received by Qrg. Date Time 5. Racalved by Org. Date -Time
3.Relinquished by Org. Date Time B.Raelinquished by Org. Date Time
3. Received by Org. Date Time 8. Received by Cryg. Date Time

——
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CONTRACT LABORATORY
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Internat Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of __
Batch No. SMO Use AR/COC 605655
Dept. No./Mait Stop:  6135/1089 Date Samples Shipped: 2 Project/Task No.: ~7223.02.03.02__[[4 WasteCmaraTrertzation Fiﬁu
Project/Task Manager: -Mike-Sanders Cd\""i Carrier/Wayhill No. 1R SMO Authorization: Fy_., 4 -Send preliminary/copy repo% to:
Project Name: DSS soil sampling Lab Contact: Edle Kent 803-556-8171 Contract #_PO 2167 O
Record Center Code:  ER/1295/DSS/DAT Lab Destinaticn: GEL L :%! gé f g; ﬁ C'EC&/ eleased by COC No.:
Loghook Ref, Na.: ER09Q SMO ContacyPhene:  Pam Puissant/505-844-3185 m)‘:alldatlcn Requlred
Service Order N, CF032.02 Sand Report to SMO:  Wendy Palencia/505-844-3132 Bill To:Sandia National Labs {(Accounts Payable)
L ocation Tech Area P.0. Box 5800 MS 01584
Builtding 6560 Room Reference LOV{available at SMO) - 1 Albyguemue, NM 87185-0154 e
ER Sample 1D or Pump |ER Site Date/Timefhr) ! Samnlal Container Bracers 1Cetactinnl Samels Ooommntar B Mathad Trar =
Sample No.-Fraction| Sample Location Detail | Depth (ft) J  Collected | Matrix | Type | Volume ative Method | Type 1[ o .. Requested T o
059639-001  |6560/1028-SP2-E8 F-22-03 /g goo, L G |{3x40ml] HCL G SA  [vOC (8260B)
059639-002  |6560/1028-SP2-ER )‘ 7J Adnsi L AG | 2x1it none G SA  ISVOC {8270C)
|
059638-003  |6560/1028-SP2-EB ngiom L AG | 2xik none G SA |PCB (8085
059639-004  |6560/1026-SP2-E8 AgI Ll L | AG | 2x1lt | none G SA  |HE (8330)
059639-005  {6560/1028-5P2-EB AYRO] L P it NaCH G SA  [Totai Cyanide(901Q0)
058639-006  |6560/1028-SP2-EB oFz251 L P | 500ml} none G SA  [Hex Ghromium (7196)
059639-007  |6560/1028-SP2-EB o835 L P | 500ml | HNO3 G SA |RCRA metals (6010,7470}
059639-008 __|6560/1028-P2-EB Q@83s] L | P | Mt | HNO3 | G SA _|Gross Alpha/Beta (900)
0596.39- sog[Lo ag -3P2-Th / p840l0Iw | & lodomt| Her | & IR lvael F2608.)
RMMA [ Jyes [<No Ref No. Sample Tracking Smo Use Special Instructlons/QC Requirements Abnormal
Sample Disposal | Retum to Client Disposal by lab Date Entered(mm/ddfyy) mm EDD ves [ 1Mo Conditions on
Turnaround Time Normal [TRush {Entered by: JAC ) Level G Package Yes O No Receipt
Return Samples By: Level of Rush: |QC inits. “# YL-'}ay 11} - [*Send report to: L
Name _Slgnature Init Cornpany/Organization/Phone/Cellular Mike Sanders
Sample J.Lee 7 4 Weston/6135/505-284-3309 Dept6135/MS/1089 Lab Ut
Team W.Glbson YH MDM/6135/505-845-3267 Phone/505-284/2478
Members G.Quintana A i Shaw/6135/505-284-3309
Lz *Please list as separate report.
1.Relinquished by Org. /7 Date 5-02Time /a- 20 4,Relinquished by Org. Date Time
1. Recelved by 09 3/2$ Date 5 Time e 4. Received by Org. Date Time
12.Relinguighed b Org. Date Tima _#s50 5,Relinquished by Org. Date - Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3.Relinguished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Recelved by Org. Date Time




Project Leader _Colling

)

Contrac  Yification Review (CVR)
Project Name DSS Soil Sampiing

Case No. 7223 _02.03.02

AR/COC No. 605840, 650, 851, 656 Analytical Lab  GEL

SDG No. 65038A,B,C,D

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

1.0 Analysis Request and Chain of Custody Record and Log-in Information

Line Complate? Resolved?
No. Item Yas | No if no, explain Yes | No
1.1 All items on COC comoleta - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative coract for analyses requesied X
1.5 Custody records continuous and complets X
18 Lab sample number(s) provided and SNL sample number(s) cross X
referenced and correct .
1.7 Date samples received X
18 Condition upon recelpt information provided X 605645-one vial recetved W/ headspace, was not
ysed for analyses
2.0 Analytical Laboratory Report
~ Line 7 Resotved?
No. |- {tem Yes | No if no, explain Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
24 Matrix spike/matrix spike duplicate data provided (if requested) X
25 Detection limite provided: PQL and MDL (or IDL), MDA and L X
28 QC batch numbers provided X
2.7 Ditution factors provided and all dilution levels reported X
28 Data reported in appropriate units and using correct significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X
(if applicable) reported
2.10 Narrative provided X
211__| TAT met X
212 Hold times met X | tebyl re-axtracted and re-anstyzed out of holding
limits for HE analysis
2.13 Contractual quaiifiers provided X
2.14 | All raquested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

8082 (pesticides/PCBa)

3.0 Data Quality Evaluation
bem Yes | No If no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X
[ specific requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)?
Tritium reported in picocuries per liter with percent moisture for soil samples? Units
consistant between OC samples and sample data
3.2 Quantitation limit met for all samples X
3.3 Acguracy X | tetryl re-extracted and analyzed ol of holding time for HE
a) Laboratory control samples accuracy reported and met for all samples analysis
b) Swrogate data reported and met for all organic samgples analyzed by a gas X
chromatography technique
¢) Matrix spike recovery data reported and met X | HE MS recovery data not within SNL contraciual limits but
within GEL acceptance limits; NPN MS not within SN fimits
but within GEL acceptances iimits; barium not within acceptance
lirnits; alpha MS recovery falled low
3.4 Precision X
a) Replicate sampie precision reported and met for all inorganic and radiochemistry
samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X
35 Blank data | X | bis(2-Ethylhexyl)phthalate detected in SVOC method blank;
a) Method or reagent blank data reported and met for all samples | barium, chromium, lead, sitver detectad in RCRA metals DI
water method blank; cyanide detected in method blank
b) Sampling blank {e.g., field, trip, and equipment) data reported and met X | toluene detected in VOC trip blank; barium, detected in RCRA
metais DI water equipment blank
3.8 Contractual qualifiers provided. "J"- estimated quantity, "B"-analyte found in method
blank above the MDL for organic or above the PQL for inorganic; “U"- analyte X
undetected (results are below the MDL, iDL, or MDA (radiochemical); ‘H‘analysis
done beyond the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta X
3.8 Namrative included, correct, and complete X
3.9 Sacond column confirmation data provided for methods 8330 (high explosives) and X




Contract’ ‘)cation Review (Continued)

}

4.0 Calibration and Validation Documentation

Htem Yes No Comments
4.1 GC/MS (8280, 8270, efc.)
a) 12-hour tune check provided X
b) Initial catibration provided X
¢) Continuing calibration provided X
d) Intema! standard performance data provided X
@) Instrument run logs provided X

4.2 GC/HPLC (8330 and 8010 and 8082)

a) Initisl calibration provided X
b) Continuing calibration provided X
¢} Instrument run logs provided X
2.3 Inorganics (metals)
a) Initial calibration provided X
b) Continuing calibration provided X
c) ICP interference check sample data provided X
d} ICP serial dilution provided X
e) Instrument run logs provided X
4.4 Radiochemistry '

a) Instrument run logs provided . X




5.0 Problem Resoiution

Contract Verification Review (Concluded)

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions
0590687-001 vOoC incorract sample ID/Client Description (page 51): comrect ID is 6560/1028-SP1-BH1-19S8
059639-007 RCRA Metals missing reviewsd by signature (page 242)
Were deficiencies unresolved? No

Based on the review, this data package is complets.

"

if no, provide: nonconformance report or correction request number _4886 and date correction request was submitted:_10/07/02

Reviewed by: U

Date:_10/07/02 Closed by: LLL,_— Date:__[0-09.04
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Sampis D
DSIA73000 8505 084-DF 1 Bi1-3-8 WA LAz | 1B 2 julms Jaz 73002 SSASNB40F1-EHY-3-5-RE W, =T
DSPETADDY 50K DALDF1-DH 1S uLA sazise] o4 |iim 18 JA2 74002 960584 OFE-BH 1-E-5 RE U HT]
i
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059879-007 85051 M-DF1-BHI-3-B WA LAz lJams| 4 | Wee JB JAZ SBOEMUN OF 1-BH3-3-5-Re WS, HT
O5UN79-002 85051 0B4-DF1.8H3-3-8 UL A welim)] 1 jwe Ja A2 BEOSMOR-DF 1-BHS-A-5-RE U, HT
OSSSR 1007 SE10N G0-OF 1-8H1-2-8 U A LAZ [l g [Uogs LAZ -2 1 DM OR2-OF 1-BH1-2-5-RE VI HT
O50ME200 840N OF -BHLT-8 [LE 3, M2 i) %~ is ] D07 BRYDMRZ-OF1-BRY-7-B-RE ‘)J'H;
DADEAN-007 081102 8P1-BHT-12-6 wA L2 (4B 4 |um A2 OB 1ONIE2.51-BHT. 12-5-RE U =T
056084-002 0010M0A2.451.BH1-17-8 WA Lazlvmi 3 Juwes A2 Josies4 002 BB10MG22-6P1-BH1-17-6-RE U, HT
B81(/1028-5P1-6H1-14-8 ULA LAz | 48] g JJBs JA2 SB10NRS-5F-BHT-14-5-RE UJ, HT
Fsaw-onz ssoonmeserares | J LA IR 442 Josatar.002 656013288 1-841-16-5.RE U4, HT,
[am.mg S5O0 SF2-gH1-T-8 UL A J,AZ s Juwes Jaz JOSSNEA 0T BEBCHIZS-SP2-BHA-T-SRE UJ,HT
050686002 858128 SP2-ni1-12-3 Ud, A Jazlael 4 |4 JMEQM SSNYHI26-5P2-BH1-12-S-RE Ud, HT|
! ]gsmu BSOL/ 1028 £02-ED RE W.H

Valldaud By:
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Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM
DATE: October 23, 2002
TO: File
FROM: Linda Tha!

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605649 605650 605651 605655
GEL SDG # 65936 and 65944 Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting decumentation on the

data review and validation. This validation was performed according to SNL/NM ER
Project AOP 00-03.

Summary
All samples were prepared and analyzed with approved procedures using method EPA
900 (Gross Alpha/Beta). Problems were identified with the data package that resulted
in the qualification of data.
Batch 198983 soils
The MS/MSD %R for gross alpha (73/68%) was < QC acceptance criteria (75—
125%). All associated sample results were > MDA and will be qualified “J, A2".

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

Holding Times/Presarvation

All Anaug s: All samples were analyzed within the prescribed holding times and
properiy preserved.

Calibration

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



Blanks
No target analytes were detected in the method blank at concentrations > the
associated MDAs. The equipment blank (65944-012) had a nonvolatile beta value >

MDA. However, all associated sample results were > 5X the EB value; thus no data will
be qualified.

Matrix Spike (MS) Analysis

The MS/MSD analyses met all QC acceptance criteria except as mentioned above in
the summary section and as follows:

Batch 198970 water

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

Laboratory Control Sample {LCS) Analysis

The LCS analyses met all QC acceptance criteria.

Re tes

The replicate analyses met ali QC acceptance criteria.

Tracer/Carrier Recoveries

No tracer/carrier required.

Negative Bias

All sainple results met negative bias QC acceptance criteria.
Detection Limits/Dilutions

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

Other QC

A field duplicate and equipment biank (EB) was submitted on the ARCOC. There are
no “required” validation procedures for assessing a file duplicate.

No field blank was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



Analytical Quality Associates, Inc.
616 Maxine NE
Albuguerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM

DATE: 10/18/02
TO: File
FROM: Linda Thal

SUBJECT: Organic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605648, 605650, 605651, 605655
GEL SDG # 65936 and 65944
Project/Task No. 7223.02.03.02

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

- Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
B8260A/B (VOC), B270C (SVOC), 8082 {PCBs) and 8330 {HEs). Problems were identified with the
data package that resuited in the gualification of data.

VOC - Batch 197301 water

No MS/MSD or replicate sample was performed for the batch. All associated sample results
will have the “P2”" descriptor added due to lack of precision information.

SVOC - Batch 196776 water

Bis (2-ethylhexyl) phthalate was detected in the method blank (MB) at a value > DL but < RL.
Sample 65944-006 (equipment blank) had a bis(2-ethylhexyl) phthalate value > DL, < RL and
< 10X the MB value and will be qualified "U, B” at the RL.

PCB - Batch196833 soil
Sampie 65936-028 had an aroclor 1254 valuse > DL but < RL. The RPD (34%) between the

primary and confirmation column was > QC acceptance criteria (25%). The highest detected
result is reported and will be qualified "J".

HE - Batch 196863 soil

The LCS %R for tetryl (51%) was < QC acceptance criteria (65-124%). All associated
samples were non-detect for tetryl and will be qualified “UJ, A”.



HE — Batch 201462 soil

Samples 65936 —016 thru -030 required reanalysis due to a QC failure. Both sets of data are
on the Certificate of Analysis and both sets of data will be validated. The reanalysis was ot
of holding time. The reanalysis calibration, sample and QC data are provided. All associateu
sample results were non-detect and will be qualified “UJ, HT".

HE - Batch 201060 water

Sample 65944-008 (equipment blank) was reanalyzed at more than 2X the method specified
holding time. Both sets of data are on the Certificate of Analysis and both sets of data will be
validated. The reanalysis calibration, sample and QC data are provided. The associated
sample results were non-detect and will be qualified “UJ, HT".

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

~ Holding Times/Pr ation

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

VOC - Batch 197301 water: It should be noted that, according to the sample receipt
and review form, sample 65944-001 was received with a little headspace. It is not
known what affect this will have on the data; thus no data will be qualified.

Calibration

All Analysis: All initial and continuing calibration acceptance criteria were met with the exception of
the following:

VOC-Batch 196955 soil .

The CCV had a %D >20% but < 40% with a positive bias for dibromochloromethane (23%).
The associated sample resuits were non-detect for dibromochloromethane and are therefore
unaffected by a positive bias. No data will be qualified.

VOGC-Batch 197301 water

The CCV had a %D >20% but < 40% with a negative bias for cis-1,3-dichloropropene (24%)

and trans-1,3-dichlorpropene (25%).The associated sample results were non-detect for cis-
~ 1,3-dichloropropene and trans-1,3-dichioropropene and no data will be qualified.

SVOC — Batch 196839 soil
The initial calibration had a correlation coefficient >0.9 but <0.99 for 2-nitrophenol and 4-

chlorophenyl-phenylether. The associated sample resuits were non-detect and no data will be
qualified.

The CCV had a %D > 20% but < 40% with a negative bias for 3,3-dichlorobenzidine (23%)
and 4-chloroaniline (26%). The associated sample results were non-detect and no data will
be qualified.

The CCV had a %D > 20% but < 40% with a positive bias for several compounds (see DV
worksheet). The associated sample results were non-detect and therefore unaffected by a
positive bias; thus no data will be qualified.

SVOC — Batch 196776 water
The CCV had a %D > 20% but < 40% with a negative bias for 2,4-dimethyiphenol (25%).
The associated sample results were non-detect and no data will be qualified.



Blanks

All Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except
as mentioned above in the summary section and as follows:

vOC
Trip blanks 65944-003 and ~005 had toluene values > DL but < RL. The associated sampie
results were non-detect and no data will be quaiified.

Surrogates

Al Analysis: All surrogate acceptance criteria were met.

internal Standards {ISs)

All Analysis: All intemal standard acceptance criteria were met.

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

All Analysis: All MS/MSD acceptance criteria were met except as mentioned above in the summary
section and as follows:

VOC-Soils

It should be noted that the sample used for the MS/MSD was of similar matrix from SNL SDG
65745. No data will be qualified as a result.

SVOC - Batch 196839 soil and 196776 water

Several compounds {see DV worksheet) had %R < QC acceptance csitena (75 — 125%).
Using professional judgment, no data will be qualified.

Several compounds (soils only - see DV worksheet) had RPDs > QC acceptance criteria
(20%). Using professional judgment, no data will be qualified.

HE - Batch 201462 soil

it should be noted that the sample used for the MS/MSD was of similar matrix from SNL SDG
65475. No data will be qualified as a result.

HE - Batch 196860 and 201060 water

No MS/MSD was extracted with these batches. An LCS/LCSD was extracted and passed all
QC acceptance criteria for accuracy and precision.

Laboratory Control Samples (LCS/LCSD} Analysis

. All Analysis: The LCS acceptance criteria were met except as mentioned above in the summary
section and as follows:

VOC - Soils and Waters

It shouid be noted that no compound was associated with internal standard 1, 4-
dichlorobenzene-d4. No data will be qualified as a result.

VOC — Waters ,
The LCS acceptance criteria were met by the successful analysis of a second source CCV.



SVOC - Soils and Waters
it should be noted that no compound was associated with intemal standard perylene-d12. No
data will be qualified as a result.

HE - Batch 201462 soil _

The %R for 4-amino-2,6-dinitrotoluene (74%) was < QC acceptance recovery (79 — 130%).
The MS/MSD %R for 4-amino-2,6-dinitrotoluene was in criteria, and using professional
judgment no data will be qualified.

HE — Batch 196860 and 201060 water
An LCS/L.CSD was extracted and passed all QC acceptance criteria for accuracy and
precision

Detection Limits/Dilutions

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

SVOC - Batch 196776 water
it should be noted that 500mi was used for the MS/MSD extraction (DF=2X).

Confirmation Analyses
VOC and SVOC: No confirmation analyses required.

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

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

Other QC

VOC: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There are
no ‘required” validation procedures for a field duplicate.

SVOC, PCB and HE: An equipment blank and field duplicate was submitted on the ARCOC. There
. are no “required” validation procedures for a field duplicate. No field blank was submitted on the
ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone; 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

DATE:
TO:
FROM:

MEMORANDUM

10/23/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling

ARCOC # 605649, 605650, 505651, 605655
GEL SDG # 65936 and 65944

Project/Task No. 7223.02.03.02

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

Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-846 7470/1 (Hg), SW-846 9012A (total CN) and SW-846 7196A
(hexavalent chromium).

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

ICP-AES ~ Is soils

Cadmium was detected in the continuing calibration blank {(CCB) at a value > DL but <
RL. All associated sample results for cadmium {excluding sample 65936-024 and -
029) had cadmium values < 5X the CCB value and will be qualified °J, B3".

Selenium was detected in the CCB at a negative value, with an absolute value > DL
but < RL. Sample 65936-020, -25, -27, -28 and ~30 had selenium values > DL but <
5X the CCB value and will be qualified *J, B3". All remaining samples had selenium
values that were non-detect and will be qualified *UJ, B3”

The MS %R for barium (134%) was > QC acceptance criteria (75-125%). All
associated sample results were > RL and will be qualified “J, A2".

The replicate RPD for chromium (46%) was > QC acceptance criteria (20%). All
associated sampte values for chromium were > 5X RL and will be qualified “J".



ICP-AES — Metals water

Barium was detected in the method blank (MB), and chromium in the MB and CCB at
values greater than the DL but < RL. The sample results were < 5X the blank values
and will be qualified “J, B” for barium and *J, B, B3 for chromium.

Silver was detected in the initial calibration blank (ICB) at a negative value, with an
absolute value > DL but < RL. The sample result was non-detect and will be qualified
“UJ, B3".

HG — water
Mercury was detected in the CCB at a negative value, with an absolute value > DL but
< RL. The sample result was non-detect and will be qualified “UJ, B3".

Total Cyanide - soil
The MB had a value > DL but < RL. Samples 65936-017, -019, -020, -021 and -022

results were > DL but < 5X the MB value and will be qualified “J, B".

Hexavalent Chromium — water
Sample 65944-010 (equipment blank) was run after the method specified hold time

had expired but within 2X the method specified hold time. The sample result was
non-detect and will be qualified “UJ, HT".

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

Holding Times/Preservation

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

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

Blanks

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

ICP- ~ Metals soil
Chromium and barium were detected in the EB (65944-011) at a value > DL but < RL.
All associated sample results were > 5X the EB value and will not be qualified.

Cadmium was detected in the CCB at a value > DL but < RL. Sample 65936-024 and
~029 had cadmium values > 5X the CCB value and will not be qualified.



ICP-AES — Metals water

Lead, sitver and selenium were detected in one or more of the blanks af values > DL
but < RL. The sample resuits for lead and selenium were non-detect and will net be
qualified. The sample result for silver was non-detect and is qualified due to a
negative value observed in the ICB. The sitver result will not be further qualified.

Total Cyanide - soil
The MB had a value > DL but < RL. Samples 65936-016, -018, -023 through -030

results were non-detect and wili not be qualified.

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

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

Matrix Spike (MS) Analysis

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

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

HG - soils
The sample used for the MS was of similar matrix from SNL SDG 65745. No data will
be qgualified as a result.

HG — water :
The sample used for the MS was of similar matrix from SNL SDG 65748. No data will
be qualified as a result.

Total Cyanide - water .
The sample used for the MS was of similar matrix from SNL SDG 66197. No data will
be qualified as a result.

Replicate Analysis

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

ICP-AES -~ Metals water
The sample used for the replicate was of similar matrix from SNL SDG 66619. No
data will be qualified as a result.

HG - soils
The sample used for the replicate was of similar matrix from SNL SDG 65745. No
data will be qualified as a resuit.



HG — water

The sampie used for the replicate was of similar matrix from SNL SDG 65748. No
data will be qualified as a resufit.

Total Cyanide - water

The sample used for the replicate was of sirnidar matrix from SNL SDG 86197. No
data will be qualified as a result.

ICP Interference Check Sample (ICS)

SCP-AES soils and water: The ICS-AB met QC acceptance critena.

All Other Analyses: No ICS required.

ICP Serial Dilution

ICP-AES soiis and water: The saniat dilutions met QC acceptance criteria exeept as follows:
ICP-AES — Metals water
The sample used for the serial dilution was of similar matrix from SNL SDG 66619, No
data will ba qualified as a result.

All Other Analyses: No serial dilutions required.

Detection L imits/Dilutions

All Analyses: All detection limits ﬁere properly reported.

ICP-AES soils: All samples were diluled 2X. Sample 65936-016 and —019 were diluted 5X for
selenum.

All Other Analyses: No dilutions were performed.
Other QC

All Analyses: A field duplicate and equipment blank was submitted on the ARCOC.
No field blank was submitted on the ARCOC.

The ARCOC requests metals analysis by method SW-846 6020 (ICP-MS).
Np raw data was submitted with the package.

No other specific issues were identified which affect data quality.
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Data validation Summary

SiteProjoct: DI S0t Sam piing  projectrTask #: 7223 . # of Samples: ____ 30 //2 Matrix: __ Sos/y ] Agueny)
[4
ARCOCH6DSLAG - SO - &1 — §§ Laboratory Sample Ds: __ 6 8§86 -00/  Hro - O30
r J 4
Laboratory: G &4 S AN - 0Ol _Mrd O/
Laboratory Report #: 63 93¢
Analysis
QC Element Organics Inorganics / "(’)‘fh' e
Pesticide/ | HPLC GFAA/ | CVAA er -
vOC sVOC i *E) ICP/AES AA He) CN Cirom 107
1. Holding Times/Preservation v v v %f v v v v g3 w
2. Calibrations v v’ Vv v v v v v
B2
3. Method Blanks v 5w | v v SM’B 1/% % v
f2
4. MS/MSD v P2 v v v f v L v’ AzhA VvV
5. Laboratory Control Samples v vd v V3,8 v v v’ v
6. Replicates | 1o, Ve v Vv
7. Surrogates v v’ 4 o
8. Internal Standards v v '
9. TCL Compound Identification v Vo
10. ICP Interference Check Sample '
11. ICP Serial Dilution -
12. Carrier/Chemical Tracer L
Recoveries is s
- F 7.4 ber
13. Other QC 78 8 £8 5 502 . B &~
J = Estimated Check () = Acceptable
U = NotDetected Shaded Cells = Not Applicable (also “NA™)
UJ = NotDetected, Estimated NP = NotProvided , _
R = Unusable ower: ¥ Pc8 (0»\‘,; roddion, J Reviewed By: /{f/ uad Date: /0- /2. O
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_ ‘ Holding Time and Preservation
snupmjcc::D“ Joi/ JG"’P@ AR/COCH:__ 60§ p 49, SO - §1, ~& Laboratory Sample Ds: 65986 - 0osr 4~/ -030

7
Laboratory: G AA Laboratory Report #; 68 936 //—w»x 6K - poy  Lhaw - O/F
# of Samples: Aol Matrix: Sor/ g K2 Q
Holding
Analytical | Holding Time | D%® Preservation | Preservation
Sample 1D Method Criteria Tima was Criteria Deficlency Comments
, S -846 - BIZ0 M .
6§92 - 084 A -ojo —e€ 1 days 8 douys e " ) AU poudBt  Guadyd.
St b4 - 15T d
r@'%y ~ 008~ X 8330 7 gops M oo Va4 A vJ, #7
bS%wuw = 010D SW-846~7/%4 ol Aours IADV& §0m » ma ~va L/J_‘ (47
Reviewed By: %/M Date: /0. 2.5 00)
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, : Volatile Organics (SW 846 Method 8260) Page 1 of 2
Site/Project: D33 Jo// Ja’“ﬁ’ﬁ; ARICOCH:_60S6#9 - {0, '5/’ = ST 4 of Samples: Matrix:
Laborutory: grA Laboratory Report #: 6 956 Laboratory Sample Ds: ___ 6§ 936~ 00/
Methods: __JSLD 846 §J6OA Batch #s: /96 95§
Calib. Wd
T cab. | Do | cov Fieid
1s| cAs# Name M fuarcepe| RF | g2 | %P |Method|, oot 0ap ;gg MSD RMP“"I‘) Dup.
L| RF o 13% [ o Biks RPD
: 0.99

1 171556 |1}, 1-trichloroethane 10.10 Vi / v 7 »

2 [75-3435_[1,122-tetrachlorocthanc 0.30

2 {79.00-5 1,1,2-trichloroethane 0.10

1 _[75-343 _ |1,1-dichivroethane 0.10

1_[75-354 |11 siehloroctene 0.20 o |

11107062 __|1,2-dichloreethane 5.10

1 [530-590_ |1,2-dichioroetiene{total} 0.01 I

1178875 lildichlorepropese 1 10.01 \

1-butamone

ol el Ty (MEK) 14001 \

1 L6758 |2 viny! ether l

2 591756 [2-hexanoue (MBK} 0.01 1

4-methyl-2-pentanone

2 108100 (R 0.10 \

1 [67641 |scetameftoxhilk) 001 | .~ v o {

1 71432 bemzens 0.50 Vs \ | v

I 75274 |bromodichlorometimne 0.20 [

3 [75-252  [bromoform 0.10 |+~ ~ o

1 174-83-9 bromomethane Q.10

1 [75-150_|carbom disalfide 0.10

T [56353  |carbon toirachioride .10

2 ]108-50-7 |chisrehemnmns 0.56 v 1 e v

1175003 |chlorocthane 0,01 T

1 _[67-66:3  |chloroferm 0.20 ]

1_|7487-3  |chioromethanc 0.10 \

L |10061-01-5 [cis-1 3-dichloropropene 0.20 1

2 [12448-1 _ |dibromachioromethane 0.10 33 1

2 _[100414 _|ethylborzonc 0.10 v \

1_[7509-2__ |motiylenc chionde (10xbik) | | [0.01 | o IV 2 \

2 1100-42-5  letyrens 0.30 \

E_ 127-184 030 T

2 [108-83-3 fwhseos(10xbik) 0.40 (v ) vl v

2 _[10061-02-6 |trans-1 3~dichloropropene 0.10 1

1 175016 |trichierethene 0.30 1 v 7

1 (75014 chiaride 0.10 {

2 "11330-20-7 [xylenes(ioal) 0.30 |

J -/o) - Qs
"’:'r‘frf‘;l/- o - ot yva
Comments: Acesrate. Notes: Shaded rogy are RCRA compounds) d
MS /MSD - 6S T4 - gof Reviewed By: Xl g /O 1B 04

S VA 409.
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Volatile Organics Page 2 of 2
Site/Project: ARICOCH#:60 569, — SO —§! - £ Bach #s:
Laboratory: Laboratory Report #; # of Samples: Matrix:
Surrogate Recovery and Internal Standard Qutllers (SW 846 Method 8260)
IS1 1S 1 IS 2 IS 2 IS3 IS3
Sample SMC 1 SMC 2 SMC 3 Area RT area RT | _area RT
. st " | /

/

/

/

/

SMC 1: 4-Bromofluorobenzene
SMC 2: Dibromofiuoromethane
SMC 3: Toluene-d8

15 1: Fluorobenzene

IS 2: Chorobenzene-d5
IS 3: 1 4-Dichlorobenzene-d4

Comments:

B-19
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Volatile Organics (SW 846 Method 8260) Page | of 2
Site/Project; D38 01/ SAmply  AR/ICOC #: 60Sex9 - §Q -1 =S # of Samples: s Matrix: ___ A gUeUJ
Laboratory: _ A4 Laberatory Report #: LSk Laboratory Sample IDs: 63 Puau -~ Q0 Hry - (03
Methods: Jw - (94’6 501506’ Batch #s: / 9730 /
Calib.
Calib. ccv
T RSD/ Fieid
Min. RF %D | Method Lcs MS Equip. | Trp
15| CAS# Name G| R |Imtercert R Biks |LCS|M630| ppp | MS IMSD| pon | DU | Bianks | Blanks
\-\_L =05 | hee | 20%
1_|71556 11,1, 1-trichiorosthane 0.10 v I o~ 17 4 Vi)
2 {79345 11,1,23trimachiorocthane 030 N
2 17900-5 11 1 2-richlorocthane 0.10 N
1 }75-34-3 i1, t-dichloroethane 0.10 N\
1 (75354 11 diehlorosthene 0.20 7
1107062 |1,2-dichlorocthane 0.10
1 [540-59-0  |1,2-dichioroetheme(total) 0.61 N\
1 |78-87-5 1,2-dichloropropane 10,01 \\
2-hutanane (MEK)
1 {78933 | omay A | v v N
1_[110-75-8__[2-chloroethy] vinyl ether AN
591.78.6 |2 hexanons (MBK) 001 N
2 {108-10-1 m’ﬂw 0.10 \x
1 {67-64-1  lacetome(1Dxhik) 001 | 7 o
1 {71432 | bemueme 0.50 Ve AN
1 {75274 |tromodichloromethane 020 AN
3 175-25-2__|bromoform 0.10 [
74-33-0 bromomethane 0.10 N
75-130 _|carbon disulfide 0.10 . AN
36235 |curon 0.10 7 N
2 1108-90-7 _|chlorokemsene 0.50 N N
1 [7500- |chlorocthane 0:01 AN
1_[6766:3__|chleroferm 0.20 N
1 [7487-3__|chioromethane 010 | .~ \/ Va <
1 110061.01-5 jcis-1 3-dichloromropene 0.20 —aM N
2443-1_|dibromochioromethane 0.10 v N
100414 Iberzene 0.10 N
1 75092 |methylens chloride (10xblk) |] 1001 | ./ v 17 AN
2 1100-42-5 _ |styrene 0.30 N\
2 Ji27-184 roethene 0.20 N
7 |1DE-88-3  [toluenc(10xblk 0.40 7
2 [10061-02+6 [trans-1 3-dichloropropene 0. 10 — &
75016 0.30 Da1e3 N
1_[73014 chioride 6.10 7 AN
2 [1330-20-7 |xylenca(iotal) 0.30 d § AN
Cd - Lo - FICAk i eidg N
rans -~ Ly aly
Comments: ro. 5, / ' Notest Shaded rows are RCRA compounds.
£G5S0 oS ferdipace. Reviewed By: y.o/.v7a Date: /0. /8.0a .
o MJ/MJDI 10 repo. ‘ o/ 2 B18
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Volatile Organics Page 2 of 2
Site/Project: ARICOCH: LT HF= $O -5) - 3§ Bawh#s
Laboratory: Laboratory Report #: # of Samples: Matrix:
Surrogate Recovery and internal Standard Qutliers (SW 846 Method 8260)
i1S1 IS1 IS 2 IS 2 IS 3 1S3
Sample SMcC 1 SMC 2 SMC 3 Area RT area RT area RT

M

\

e

‘\’\
T
T
\\\
SMC 1: 4-Bromofluorobeszene IS 1: Fluorcbenzene Comments:
SMC 2: Dibromcfluoromethane IS 2: Chorobenzene-dS - :
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4 o€ oloeret /n ESG4u4 = 002 »oaA
: 78 O/Crf 6893, - s 4D s sS
, / p
7ol  olexcd in LS Gua - Qo5 TB DA
_M A
Ao 5G4 KB (-G-t-ﬁ-hhjr" 44)
65934 A
EG Ik — 004 KB  Ho . applicd b
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‘ : Semivolatile Organics (SW 846 Method 8270) - Ol Page 1 of 3
Site/Project; DSJ S0// Jamg/m? ARICOCH: 40S6n9 -§O - §), ~-J5  Laborstory Sample IDs: 45956 -,fr‘fvu - 030 _[soll)
Laboratory: __ QKA Laboratory Report#: __( §336 | 6SIuH bSINY - g0 [KFE)
Methods: S0 - §46 £A70 C
# of Samples: IS% g / Matrix: Jos/ g & Bawch#s: _/ %6839 (@ Jos/) /96 72% (afg)
Calib.
T {Min. CariRepr | S0V | method Lcs ms | Flef eouip. | Fled
1s{BNA] cAS # NAME E O itercept| RF | “pa | %D | BEO | cg ficen| SR | s | msD oo Dup Blonks | Blanks
>05_ | 0%/ 20%
l 1y 21109934, "2/ Al Al ai A b 006 A/‘q'
2 | BN [120-82-1 [1.2.4-Trictiorobenzens v]o20 v A i va Ao v '
1 | BN |95-50-1 {1,2-Dichlorobenzene 0.40 i i
1 | BN |s41-73-1 [1,3-Dichiorobenzenc 0.60 | l
t | BN 106467 |1.4-Dichlorobenzine 0.50 vl L A b
3 | A [95-954 [2,4,5-Trichiorophenot 6.20 wvvl | 3 vl v
35 | A 88062 [2,4,6-Trichlorophenol 0.20 oA u k2
2 | A [120-832 [2.4-Dichlorophenol 020 )
2 | A [105679 [2,4Dimethyiphenl 0.20 - \
3 | A j5128-5 ]24-dinitrophenol 0.01 VAN VAN "IN, |
3 | BN [121-14-2 [2,4-Dinitrotoluene 0.20 'S Vel | Vi visv
3 | BN ]606-20-2 [2,6-Dinitrotoluene 020 o \
3 | BN [91-587 |2 Chloromaphthalene 0.80
1§ A [95-578 {2-Chlorophenol 0.80 Vs v v
R | BN [91-576 |2-Methylnaphthalene 0.40 B
1 [ A [9548-7 [2-Methytpbenol {o-crevol) 0.70 ey U e wlbz v v
3 | BN [88.744 |2-Nitronnilinc 0.01 | -
2 | A [88-75-5 |2-Niwophenol X Y V| lg.08d |
5 1 BN [91-94-1 [33Dichlorobenzidine 0.01 LS \
35 | BN [9909-2 [3-Nitrosniline 0.01 v 1
e | A [534-52-1 [4.6-Dimitro-2-metbrylpbenal 001/ EEVERLE: |
4 | BN 101-55-3 |4-Bromopbomyl-pheaylether | | lo.10 [ v b/ |
3 | BN {7005-72-3 [4-Chioropbenyl-phenylether 1040 {, / ot |
2 | A [59-50-7 |4-Chloro-3-methryfphenol 020 / v A v I wvhs v
BN [106-478 |4-Chioroaniline 0.01 3 \
1 | A [106445 [4-Methylphenot (pcresol) 0.60 V
Comments; m,p - oSl L S W'MW“RC“L 49 30 v
Mo raw  oteua, Reviewed By: 9 /73 A_// bal TDate: /O .R/.0c

196770 g
- /MS0 Sooad. = e B-20




Semivolatile Organics Page 2 of 3
Site/Project: AR/COC #: AM_;Sﬁo;J_’/ﬁ_-JSS Batch #3:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib.
T Callb. cCv Fleid
lana| cas # NAME c Wi erceps| RF ReT’ | %D HthodlLcsiosn [-C3 Ms | msp | M5 Dup Equip. | Flew
>05 | 2W5/1 a0y
2 b 09991, o/ 3 L2l 2t

31BN |100016  [4-Nitrouniline 001 i A NA A w7
3Ja 1100027 |4-Nitrophenol 0.01 = vid | by Vi
3/BN  183.329  JAccraphihene 0.90 Vol ViV
3| BN 1208-968 |Acecaphthyiene 0.90 |
4| BN 1120-12:7 {Asshwacene 0.70 {
5| BN [56-55-3 (Benm(ajanthracenc 0.80 |
6] BN 150328  {Benzo(a)pyrene 0.70 A1/ I

BN [20599-2 _[Bonzo(b}fiucranthene 0.70 | | 1

BN [191-24-2  [Benzo(gh,iperylenc 0.50 A ke 1
6] BN |207-089 " |Benzofifinorathene 0.70 % 1
2] BN {111:91-1 {bis(2-Chloroethoxy)methans | | (0.30 i
1| BN [11144-4  Ibisc2-Chiborosthyl)ether 0,70 o, T
1| BN [i08-60-1 |bis(2-chlosoisopropylether | | [0.01 ~
S| BN [117-81-7 |bis(2-Ethylhexyl)phthalate 0.01 A1 vV 2.33 <83 =
S| BN |8568-7 [Butylberzylphthalate 001 v
4| BN [86-748  [Carbazsle 001 ]
5| BN [218-01-9 [Chrysene 0.70 {

BN §3-70-3  |Dibena(ah)enthracene 040 | i i |
3] BN [13264-9 | Dibenzofuran 0.80 I
3| BN [84-66-2  [Diethylphibaiate 0.0 \

BN [131-11-3 [Dimetrylphthalate 0.01 \
4 BN [84.742  |Din-butyiphehalate 0.01 i
16| BN §17-84-0 |Di-a-octylpirthalate _ 6.0 v v 1
4] BN | 20644-0 |Fiuoranthenc 0.60 |
3| BN {86737 |Fivorems 090 | L/ }
4] BN | 118-74-1 |[Heoachlorobenzene 0.10 | 1 A Vo Auz 1/
2] BN [87468-3  |Hexachlorobutadicne 0.01 ] \ A
31 BN (77474 Hexachlorocyclopentadiene 0.01
1| BN 167721 |Hexachiorostbane 0.30 NA 4 wo! |11/ K v/
Comments: i /.70
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SMC 1: Nitrobenzeno-d5 (BN)
SMC 4: Phenol-d6 (A)
SMC 7, 2-2-Chlorophenol-d4 (A)

SMC 2: 2-Fluorobiphenyl (BN)
SMC 5: 2-Fluoropbenol (A)

SMC 3: p-Terphenyl-d14 (BN}
SMC 6: 2,9,6-Tribromophenol (A}

SMC §: 1,2-Dichlorobenzene-d4 (BN}

Internal Standard Outliers

Sample {8 1-area| i8 1-RT (t5 2-area] 13 2.RT (15 S-aren| 1S S-RT (IS 4-areaf 18 4RT

{S S-area} 1S S.RT {is S-area| IS SRT
iy s e —1
—
] s
IS I: 1 4-Dichlorobeancac-d4 (BN) 1§ 2: Naghtimleno-dR (BN) 18 3: Acenaphthens-di0 (BN)

IS 4: Phenathrene-d10 (BN)

IS 5: Chrysenc-d12 (BN)

1S 6: Pevyleno-dl 2 (BN)

B8-22

Semivolatile Organics Page 3 of 3
Site/Project: ARICOCH: _LOSeNT - §0_ -~ 8§/ -55 Bachis
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib.
Calib. ccv Fleld
Min, RF R3D/ %D tMethod LCS [ LCS MS Equip. | Fleld
IS |BNA| CAS # NAME TCL RF Intercapt R? Blanks LCS D |RPD M5 |MSD RPD g;% Blanks | Blanks
s05 | 2%/ ] 0%
' 0.59 ol 1.2 25—
6 | BN [193-39-5 {Indeno(l,2,3-cd)pyrene 0,50 N Vi, s S v N wva |l v | R
2 | BN [78-3%-1 [Isophorosc 0.40 P 3 ]
2 | BN [91203 INaphthalenc a.70 \ 1)
2 | BN [9895-3 |Nitrobenzene 0.20 oA N wulsw b
4 | BN 86306 %NWV“““” 0.01 ' \
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RISK ASSESSMENT FOR DSS SITE 1028 512472004

DSS SITE 1028: RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1028, the Building 6560 Septic System and Seepage Pit,
at Sandia National Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-IH on
federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the

U.S. Department of Energy (DOE). The septic system consisted of a 750-gallon septic tank
connected to a single seepage pit, and a second separate seepage pit with no associated
septic tank on the opposite (northeast) side of Building 6560. Available information indicates
that Building 6560 was constructed in 1955 (SNL/NM March 2003}, and it is assumed that the
septic system and seepage pit were aiso constructed at that time. By June 19921, effluent
discharges were routed to the City of Albuquerque sanitary sewer system {(Jones June 1991).
The old septic system and seepage pit lines were disconnected and capped, and the systems
were abandoned in place concurrent with this change (Romerc September 2003).

Environmental concern about DSS Site 1028 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
and seepage pit at this site. Because operational records were not available, the investigation
was ptanned to be consistent with other DSS site investigations and to sample for the COCs
most commonly found at similar facilities.

The ground surface in-the vicinity of the site is flat or slopes slightly to the west. The closest
drainage channel is a shallow, low relief arroyo that lies approximately 0.85 miles south of the
site, and drains to and terminates in a playa just west of KAFB. No springs or perennial
surface-water bodies are located within 2.4 miles of the site. Average annual rainfall in the
SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches
{NOAA 1990). Surface-water runoff in the vicinity of the site is minor because ihe surface is flat
or slopes slightly to the west. Infiltration of precipitation is almost nonexistent as virtually all of
the moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration
for the KAFB area range from 95 to 99 percent of the annual rainfalf (SNL/NM March 1996).
Most of the area immediately surrounding DSS Site 1028 is unpaved with some native
vegetation, and no storm sewers are used to direct surface water away from the site.

DSS Site 1028 lies at an average elevation of approximately 5,402 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depih to groundwater is approximately 482 feet below ground
surface (bgs). Groundwater flow is thought to be generally to the west in this area (SNL/NM
March 2002). The nearest groundwater monitoring well is approximately 1,100 feet west of the
site. The nearest producticn wells to DSS Site 1028 are KAFB-4 and KAFB-11, approximately
3.3 and 3.7 miles tc the northwest and northeast, respectively.

. Data Quality Objectives
The Data Quality Cbijectives {DQQOs) presented in the “Sampling and Analysis Plan [SAP] for

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

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

e Characterize the nature and extent of any releases.

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS Site 1028 was effluent discharged to the environment from
the two seepage pits at this site.

Table 1
Summary of Sampling Performed to Meet DQOs

Number of Sample
DSS Site 1028 Potential COC Sampling Density Sampling Location
Sampling Area(s) Source Locations {(samples/acre) Rationale
Soil beneath the Effluent 1 NA Evaluate potential
septic system discharged to the COC releases to the
seepage pit environment from environment from
the septic system effluent discharged
seepage pit from the septic
system seepage pit.
Soil beneath the Effluent 1 NA Evaluate potential
northeast seepage | discharged to the COC releases to the
pit environment from environment from
the northeast effluent discharged
seepage pit from the northeast
seepage pit.

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

The soil samples were collected at two boring locations across DSS Site 1028 with a
Geoprobe™ from two 3- or 4-foot-long sampling intervals. Septic system seepage pit sampling
intervals started at 14 and 19 feet bgs, and 7 and 12 feet bgs in the single (northeast) seepage
pit boring. The soil samples were collected in accordance with the procedures described in the
SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2 summarizes the
types of confirmatory and QA/QC samples collected at the site, and the laboratories that
performed the analyses.
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1028
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide Radionuclides | Alpha/Beta
Confirmatory 4 4 4 4 4 4 4 4 4
Duplicates 0 0 0 0 0 0 0 0 0
EBs and TBs (VOCs only) 2 1 1 1 1 1 1 0 1
Total Samples 6 5 5 5 5 5 5 4 5
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL
DSs = Drain and Septic Systems.
EB = Equipment blank.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA = Quality assurance.
Qc = Quality control.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
18 = Trip blank.
vOoC = Volatile organic compound.
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The DSS Site 1028 soil samples were analyzed for volatile organic compounds (VOCs),
semivolatile organic compounds (SVQOCs}, high explosive (HE) compounds, polychlorinated
biphenyls (PCBs}), Resource Conservation and Recovery Act (RCRA) metals, hexavalent
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed
by an off-site laboratory (General Engineering Laboratories, Inc.}, and the on-site SNL/NM
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the
analytical methods and the data quality requirements from the SAP (SNL/NM October 1939)
and FIP (SNL/NM November 2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1028
Analytical Data Quality

Method? Level GEL RPSD
VOCs O Defensible 4 None
EPA Method 8280
SVOCs ] Defensible 4 None
EPA Method 8270
PCBs Defensible 4 None
EPA Method 8082
HE Compounds Defensible 4 None
EPA Method 8330
RCRA Metals Defensible 4 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 4 None
EPA Method 7136A
Total Cyanide Defensible 4 None
EPA Method 8012A
Gamma Spectroscopy Defensible None 4
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 4 None
EPA Method 900.0

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

2EPA November 1986.

DSS = Brain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

QC = Quality contral,

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOGC = Semivolatile organic compound.

VvOC = Volatile organic compound.

The QA/QC samples were collected during the sampling effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of
one trip blank (for VOCs only), and one set of equipment blanks. No significant QA/QC
problems were identified in the QA/QC samples.
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All of the soil sample results were verified/validated by SNL/NM according to “Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure {TOP) 94-03,
Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical
and Radicchemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM
December 1999). The data validation reports are presented in the associated DSS Site 1028
propasal for no further action (NFA). The gamma spectroscopy data from the RPSD
Laboratory were reviewed according to “Laboratory Data Review Guidelines,” Procedure

No: RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy results

are presented in the NFA proposal. The reviews confirmed thal the anaiytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQQOs have
been fulfitled.

HI. Determination of Nature, Rate, and Extent of Contamination

.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1028
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 SAP (SNL/NM October
1999} and FIP (SNL/NM November 2001} identified the sample locations, sample density,
sample depth, and analytical requirements. The sample data were subsequently used to
develop the final conceptual model for DSS Site 1028, which is presented in Section 4.0 of the
associated NFA proposal. The quality of the data specifically used to determine the nature,
migration rate, and extent of contamination is described in the following sections.

.2 Nature of Contamination

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

Site 1028 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
CQCs and any potential degradation products at DSS Site 1028.

0.3 Rate of Contaminant Migration

The septic system and seepage pit at DSS Site 1028 were deactivated in the early 1990s when
Building 6560 was connected to an extension of the City of Albuquerque sanitary sewer system.
The migration rate of COCs that may have been introduced into the subsurface via the two
seepage pits at this site was therefore dependent upcn the volume of agqueous 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 and seepage pit were discontinued has been
predominantly dependent upon precipitation. However, it is highly unlikely that sufficient
precipitation has fallen on the site to reach the depth at which COCs may have been
discharged to the subsurface from this system. Analytical data generated from the soil
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS
Site 1028.
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1.4 Extent of Contamination

Subsurface soil samples were collected from boreholes drilled at two locations beneath
the effluent release points and areas (the two seepage pits) at DSS Site 1028 to
assess whether releases of effluent from the septic system caused any environmental
contamination.

The DSS Site 1028 soil samples were collected at sampling depths starting at 14 and 19 feet
beneath the septic system seepage pit, and 7 and 12 feet beneath the seepage pit on the
northeast side of Building 6560. Sampling intervals started at the depths at which effluent
discharged from the seepage pits would have entered the subsurface environment at the site.
This sampling procedure was required by the New Mexico Environment Department (NMED})
regulators and has been used at numerous DSS-type of sites at SNL/NM. The soil samples are
considered to be representative of the soil potentially contaminated with the COCs at DSS

Site 1028 and are sufficient to determine the vertical extent, if any, of COCs.

V. Comparison of COCs to Background Levels

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

Site 1028 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic and all
inorganic and radiological COCs for which samples were analyzed. When the detection limit of
an organic compound is too high (i.e., could possibly cause an adverse effect to human health
or the environment), the compound is retained. Nondetected organic compounds not included
in this assessment were determined to have detection limits low enough to ensure protection of
human health and the environment. In order to provide conservatism in this risk assessment,
the calculation uses only the maximum concentration value of each COC found for the entire
site. The SNL/NM maximum background concentration (Dinwiddie September 1997) was
selected to provide the background screen listed in Tables 4 and 5.

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1028. All samples were collected from depths greater than
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1028 were to the subsurface sail resulting from the
discharge of effluents from the Building 6560 septic system and seepage pit. Wind, water,
and biota are natural mechanisms of COC transport from the primary release point; however,
because the discharge was to subsurface soil, none of these are considered to be of potential
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Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1028 with

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

Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the . b
Concentration Background Applicable SNL/NM BCF Bioaccumulator?
{All Samples) Concentration Background (maximum Log K, (BCF>40,
GOoC (mg/kg) {(mg/kg)? Screening Value? aquatic) (for organic COCs) Log K, >4)
Inorganic
Arsenic 3.64 4.4 Yes 44¢ - Yes
Barium 104 J 214 Yes 170¢ - Yes
Cadmium 0.259 J 0.9 Yes 64° — Yes
Chromium, total 10.¢J 15.9 Yes 16° - No
Chromium VI 0.02728 1 Yes 16° - No
Cyanide 0.0233¢ NC Unknown NC - Unknown
Lead 6.39 11.8 Yes 49¢ - Yes
Mercury 0.0028 J <0.1 Unknown 5,500° - Yes
Selenium 0.267 J <1 Unknown 800 - Yes
Silver 0.0451° <1 Unknown 0.5¢ - No
Organic
2-Butanone 0.0168 NA NA 19 0.299 No
bis(2-Ethylhexy!) phthalate 0.0344 J NA NA 851h 7.6 Yes
PCBs (Aroclor 1254) 0.0102 NA NA 31,200¢ 6.72¢ Yes

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators.
3Dinwiddie September 1997, Southwest Area Supergroup.

PNMED March 1998.
CYanicak March 1997,
dNeumann 1978,

®Parameter was not detected. Concentration listed is one-half the maximum detection limit.

fCallahan et al. 1979.
IHoward 1990.
hHoward 1989,
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iMicromedex, Inc. 1998.

BCF = Bioconcentration factor. Kow = Octanol-water partition coefficient. NC = Not calculated.

COC = Constituent of concern. Log = Logarithm (base 10). PCB = Polychlorinated biphenyl.

DSSs = Drain and Septic Systems. mg/kg = Milligram(s) per kilogram. SNL/NM = Sandia National Laboratories/New Mexico.
J = Estimated concentration. NA = Not applicable. - = Information not available.
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Table 5

Radiological COCs for Human Health Risk Assessment at DSS Site 1028 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum COC
Actijvity Less Than or
Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM IsCOCa
(All Samples) Actlvity Background BCF Bioaccumulator?©

cocC (pCi/g)? (pCilg)® Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND (0.0431) 0.079 Yes 3,000¢ Yes
Th-232 0.896 1.01 Yes 3,000d Yes
J-235 ND (0.251) 0.16 No 9004 Yes
U-238 ND (0.644) 1.4 Yes 9004 Yes

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators.
aValue listed is the greater of either the maximum detection or the highest MDA.

EDinwiddie September 1997, Southwest Area Supergroup.

‘NMED March 1998.

dBaker and Soldat 1992.

BCF = Bioconcentration factor.

cocC = Constituent of concern.

DSs = Drain and Septic Systems.

MDA = Minimum detectable activity,

ND{ ) =Notdetected above the MDA, shown in parentheses.

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

pCilg = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico.
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significance as transport mechanisms at this site. Because the seepage pits are no longer
active, additional infiltration of water is not expected. Infiitration of precipitation is essentially
nonexistent at DSS Sile 1028, as virtually all of the moisture either drains away from the site, or
evaporates. Because groundwater at this site is approximately 482 feet bgs, the potential

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

The COCs at DSS Site 1028 include both inorganic and organic constituents. The inorganic
COCQCs include both radiological and nonradiological analytes. With the exception of cyanide,
the incrganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions} or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long half-life of the radioclogical COC {U-235), the aridity of
the environment at this site, and the lack of potential contact with biola, none of these
mechanisms is expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1028 are limited to 2-butancone and bis{2-ethylhexyl) phthlate.
Organic COCs may be degraded through photolysis, hydrelysis, and biotransformation.
Photolysis requires light and therefore takes place in the air, at the ground surface, orin
surface water. Hydrolysis includes chemical transformations in water and may occur in the

soil solution. Bictransformation (i.e., transfermation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
al this site. Because of the depth of the COCs in the sail, the loss of 2-butanone through
volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1028. The
COCs at DSS Site 1028 include both radiological and nonradiclogical inorganic analytes as well
as organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant ieaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long haif-life.

Table 6
Summary of Fate and Transport at DSS Site 1028
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration toc groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

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

Vi1 Introduction

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

Step 1.  Site data are described that provide information on the 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 expesed to
the COCs.

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

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

Step 5.  Potential toxicity effects {specified as a hazard index [HI]) and estimated excess cancer
risks are calcutated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incrementai estmated cancer
risk are calcutated by subtracting appficable background concentrations directly from
maximum on-site contaminant vatues. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 6.  These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the DOE tc determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step 7.  Uncertainties of the above steps are addressed.

vi2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1028.
Section 1l presents a comparison of results 1o DQOs. Section lll discusses the nature, rate,
and extent of contamination.

V1.3 Siep 2. Pathway ldentification

DSS Site 1028 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiofogical COCs and direct gamma
exposure for the radiclogical COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
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Site 1028 is approximately 482 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1
shows the conceptual model flow diagram for DSS Site 1028.

Pathway Identification

Nonradiclogical Constituents Radiological Constituents
Soit ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation {dust)
Dermal contact Direct gamma
Vi.4 Step 3. Background Screening Procedure

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

VI.4.1 Methodology

Maximum concentrations of nonradiotogical COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration
was selected to provide the background screen in Table 4 and used to calculate risk attributable
to background in Section VI.6.2. Only the COCs that were detected above the corresponding
SNE/NM maximum background screening levels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

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

V9142 Results

Tables 4 and 5 show the DSS Site 1028 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, four constituents do not have quantified
background screening concentrations; therefore, it is unknown whether these CQOGCs exceed
background. Three constituents are organic compounds that do not have corresponding
background screening values.
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Figure 1
Conceptual Site Model Flow Diagram for DSS Site 1028, Building 6560 Septic System and Seepage Pit
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The maximum concentration value for total PCBs was 0.0102 milligrams {mg)/kilogram (kg).
This concentration is less than the EPA screening level of 1 mg/ky (Title 40, Code of Federal
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than
the screening value, PCBs are eliminated from further consideration in the human health risk
assessment.

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

VL5 Step 4. |dentification of Toxicological Parameters

Tables 7 {(nonradioclogical) and 8 (radiclogical) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values for the
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information
System {1RIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA
1997a), the Technical Background Document for Development of Soil Screening Levels
{NMED December 2000), the EPA Region 6 electronic database (EPA 2002a), and the Risk
Assessment Information System (ORNL 2003) electronic databases. Dose conversion factors
(DCFs) used in determining the excess TEDE values for radiologicat 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).

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

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

V1.8 Step 5. Exposure Assessment and Risk Characterization
Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential

nonradiological COCs and associated background for the industrial and residential land-use
scenarios.

Vi.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways.
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Toxlcological Parameter Values for DSS Site 1028 Nonradiological COCs

Table 7

RID,

SF

RfDinn SFinh Cancer

coc (mg/kg-d) | Confidence® | (mg/kg-d) | Confidence® | (mglkg-d)' | (mg/kg-d)’ Class® ABS
Inorganic
Cyanide 2E-2¢ M - - - - D Q.19
Mercury 3E-4° - 8.5E-5°¢ M - - D 0.01¢
Selenium 5E-3¢ H - - - - D 0.019
Sitver 5E-3¢ L - - - - D 0.01¢
QOrganic
2-Butanone 6E-1¢ L 2.9E-1¢ L - - D 0.14
bis(2-Ethylhexyl) phthalate 2€E-2! -~ 2E-2f - 1.4E-2¢ 142! - 0.01¢

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

D = Not classifiable as to human carcinogenicity.
¢Toxicological parameter values from RIS electronic database (EPA 2003).

dToxicological parameter values from NMED (December 2000).

¢Toxicclogical parameter values from HEAST (EPA 1897a).

fToxicological parameter valugs from EPA Region & (EPA 2002a).

9Toxicological parameter values from Risk Assessment Information System (ORNL 2003).

ABS = Gastrointestinal absorption coefficient.
cocC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk information System,
mg/kg-d = Milligram(s) per kilogram-day.
{mg/kg-d)’! = Per milligram per kilogram-day.

NMED = New Mexico Environment Department.
Rl = Inhalation chronic reference dose.
RID, = Oral chronic reference dose.

SFin = Inhalation slops factor.

SF, = Cral slope factor.

- = [nformation not available,
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Table 8
Radiological Toxicological Parameter Values for
DSS Site 1028 COCs Obtained from RESRAD Risk Coefficientsa

COC {(1/pCi) (1/pCi) (o/pCi-yr) Cancer ClassP
U-235 4.70E-11 1.30E-08 2.70E-07 A

aYu et al. 1993a.

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

1/pCi = 0One per picocurie.

CcoC = Constituent of concern.

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) slope factor.

The appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1988), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000}, as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1589). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the “Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD” (Yu et al. 1993a).

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

V9.6.2 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1028 nonradiological COCs and an estimated
excess cancer risk of 2E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows an Hl of 0.00 and no gquantified estimated excess
cancer risk for the DSS Site 1028 associated background constituents under the designated
industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculaied that results in an incremental
TEDE of 1.3E-2 millirem {mrem}/year {yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this

AL/S-04/WP/SNLO4 rs5511.doc D-17 840858.01 05/24/04 4:33 PM



RISK ASSESSMENT FOR DSS SITE 1028

Table 9

512412004

Risk Assessment Vaiues for DSS Site 1028 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
CcoC {mg/kg) | Index Risk Index Risk
Inorganic
Cyanide 0.0233° 0.00 - 0.00 —
Mercury 0.0028 J 0.00 ~ 0.00 -
Selenium 0.267 J 0.00 - 0.00 -
Silver 0.0451° 0.00 — 0.00 ~
. Organic
2-Butanone 0.0168 0.00 - .00 -
bis(2-Ethylhexyl) phthalate 0.0344 J 0.00 2E-10 0.00 8E-10 |
Total ] oo0 ] 2610 ] 000 | BE-10
aEPA 1989.
bConcentration is one-half the maximum detection limit.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
J = Estimated concentration.
mgkg = Milligram(s) per kilogram.
- = Informatien not guantified.
Tabie 10
Risk Assessment Values for DSS Site 1028 Nonradiological Background Constituents
industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
coC {mg/kg) Index Risk index Risk
Cyanide NC — - — -
Mercury <0.1 - — —~ -
Selenium <1 - - — -
Silver <1 - - - -
Total T - 1 — - T —
aDinwiddie September 1997, Southwest Area Supergroup.
bEPA 1989.
COC = Constituent of concern.

DSS

= Drain and Septic Systems.

mg/kg = Milligram(s) per kilogram.

NC

= Not calculated.

- = information not available.
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case); the calculated dose value for DSS Site 1028 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 1.6E-7.

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 8E-10 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
generally recommends that inhalation not be included in a residential land-use scenario, this
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the
local soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an
HI of 0.00 and no quantified estimated excess cancer risk for the DSS Site 1028 associated
background constituents under the residential land-use scenaric.

For the radiclogical CQOCs, the incremental TEDE for the residential land-use scenario is
3.4E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1028 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1028 is eligible for unrestricted radiological release as
the residential fand-use scenario results in an incremental TEDE of less than 75 mrem/yr to
the on-site receptor. The estimated excess cancer risk is 4.6E-7. The excess cancer risk from
the nonradiclogical and radiological COCs should be summed 1o provide risk estimates for
persaons exposed to both lypes of carcinogenic contaminants, as noted in OSWER Directive
No. 8200.4-18 “Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Centaminaticn,” (EPA 1997b). This summation is tabulated in Section V1.9, Summary.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiclogical COCs under the industrial }and-use scenario, the Hl is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 2E-10. NMED guidance states that cumulative excess lifetime cancer risk must
be iess than 1E-5 {Bearzi January 2001); thus the excess cancer risk for this site is beiow 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, there is neither a
quanittiable Hi nor an excess cancer risk for nonradiclogical COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed t¢ have a hazard quotient of 0.00. The incremental Hl is 0.00 and the incremental
estimated excess cancer risk is 1.72E-10 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
CQOCs under an industrial land-use scenario.
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For the radiological COCs under the industrial land-use scenario, the incremental TEDE is
1.3E-2 mrem/yr, which is significantly less than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 1.6E-7.

The calculated HI for the nonradiological COCs under the residential land-use scenaric is 0.00,
which is below numerical guidance. The estimated excess cancer risk is 8E-10. 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 is 0.00 and the estimated incremental cancer risk is 7.78E-10 for the
residential Jand-use scenario. These incremental risk calculations indicate insignificant risk to
human heaith from nonradiological COCs under the residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological components is
3.4E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 4.6E-7.

VvI|.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1028 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM Cctober 1999) and FIP
{SNL/NM November 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of pctential COC releases to the site. The analytical requirements and results
satisty the DQQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainly associated with the data quality used to perform
the risk assessment at DSS Site 1028.

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. Based upon the COCs found in
the near-surface soil and the location and physical characteristics of the site, there is little
uncertainty in the exposure pathways relevant to the analysis.

An BME approach is used to calculate the risk assessment values. Specifically, the parameter
values in the calculations are conservative and calculated intakes are probably overestimated.
Maximum measured values of COC concentrations are used 1o provide conservative resulis.

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and
Technical Background Document for Development of Soil Screening Levels (NMED December
2000). Where vatues are not provided, information is not available from the HEAST (EPA
1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003}, or EPA
regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.
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Risk assessment values for nonradiological COCs are within the acceptable range for human
health under the industrial and residential land-use scenarios compared to established
numerical guidance.

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

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

V19 Summary

DSS Site 1028 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, caiculations for
nonradiological COCs show that for the industrial land-use scenario the HI {6.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 2E-10; thus, excess cancer risk is also below the acceptable risk value provided by the
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00
and the incremental estimated excess cancer risk is 1.79E-10 for the industrial land-use
scenario. The incremental risk calculations indicate insignificant risk to human heaith for the
industrial land-use scenario.

Using conservative assumptions and an BRME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI {0.00) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 8E-10.
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a
residential land-use scenario {Bearzi January 2001). The incremental Hi is 0.00 and the
incremental estimated excess cancer risk is 7.78E-10 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much less than EPA guidance values; the estimated TEDE is 1.3E-2 mrem/yr for the industrial
land-use scenaria, which is much less than the EPA’s numerical guidance of 15 mrem/fyr
(EPA 1997b). The corresponding incrementai estimated cancer risk value is 1.8E-7 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control is 3.4E-2 mrem/yr with an
associated risk of 4.6E-7. The guideline for this scenario is 756 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1028 is eligible for unrestricted radiclogical release.
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The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997b}. The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 11.

Table 11

Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1028, Building 6560 Septic System and Seepage Pit Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.79E-10 1.6E-7 1.6E-7
Residential 7.78E-10 4.6E-7 4.6E-7

DSS = Drain and Septic Systems.

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

Vil. Ecological Risk Assessment

Vil1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soif at DSS Site 1028. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED’s decision tree (a discussion of DQOQOs, data assessment, and evaluations of
bicaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

Vil.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the DSS Site 1028 to constituents associated with sile activities. Included in this section is
an evaluation of existing data with respect to the existence of complete ecologicai exposure
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decisicn (Section VI.2.4} summarizes the scoping
resuits and assesses the need for further examination of potential ecological impacis.
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Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1028 are at depths greater than 5 feet bgs.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.

Vil.2.2 Bioaccumulation

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

VilL.2.3 Fate and Transport Potential

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

Vvil.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at DSS Site 1028. Therefore, no
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

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

The defaull exposure routes and parameter values used ara thase that SNL/NM views as
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendaticns 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.

Al SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release siles have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1396) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AQC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk caiculations be performed based upon
a residential land-use scenaric. Therefore, all three land-use scenarios will be addressed in
this document.

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

« Ingestion of contaminated drinking water

* Ingestion of contaminated scil
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Ingestion of contaminated fish and shellfish

s Ingesticn of contaminated fruits and vegetables

s |ngestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

e Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

+ Inhalaticn of airborne compounds (vapor phase or particuiate)

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

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarfos to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUSs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface walter is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manuat (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:

Ingesticn of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of comtaminated 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
walter is also eliminated.

Based upon this evaluation, for future risk assessments the exposure roules that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios

Industrial Recreational Residential

Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking

water drinking water water

Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil

Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds

(vapor phase or particulate) compounds {vapor phase or (vapor phase or particulate)
particulate)

Dermal contact (nonradiological Dermal contact (nonradiclogical | Dermal contact (nonradiclogical

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 Default Parameter Values for Identified Exposure Routes

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

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

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

Risk {or Dose) = Intake x Toxicity Effect {either carcinogenic, noncarcinogenic, or radiological}
= C x (CR x EFD/BW/AT) x Toxicity Effect (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 exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residentiai purposes (EPA 1997).

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

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

Soil Ingestion

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

_C *IR+CF*EF+*ED

IS
BW % AT
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where:

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

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.

Soil 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):

where:

C,*IR*EF * ED * (};}F orl/};EF)

I =
* BW * AT
i, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [m3}y/day}

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m¥kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where;

_C,*CF*5SA*x AF x ABS*EF = ED

Dﬂ
BW * AT

D, = Absorbed dose (mg/kg-day)

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

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

SA = Skin surface area available for contact (cm?/event)
AF = Soil to skin adherence facter (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 1987):

_C, *IR*EF *ED

L,
BW = AT

where:

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

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

IR = Ingestion rate (L/day)}

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalaticn

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

_C,*K*IR,*EF * ED
g BW * AT

where:

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

C,, = Chemica! concentration in water (mg/L)

K = volatilization factor {0.5 L/m3)

IR, = Inhalation rate (m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10°5 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

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

Summary

SNE/NM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future tand-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
conditions. All deviations will be documented.
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Table 2

5/24/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter L Industrial | Recreational —[ Residential
General Expasiire Parameters
8.7 (4 hr/wk for
Exposure Frequency {day/yr) 25020 52 wikfyrya® 35020
Exposure Duration (yr) 25abe 3pabe 3Qabe
70208 70 Adulta.be 70 Adulia.p.e
Body Weight {kg) 15 Childab.c 15 Childabs
Averaging Time (days)
for Carcinogenic Compounds 25,55080 25,5502 25,5500
{= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,1253b 10,8500 10,9502k
{= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10038 200 Childab 200 Child2b
100 Adult2® 100 Adultar
Inhalation Pathway
15 Child®? 10 Childa
Inhatation Rate (m3/day) 2020 30 Aduli? 20 Adult?
Volatilization Factor (m¥/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m%kg) 1.36E82 1.36E92 1.36E92
Water ingestion Pathway
L 242 2.42 2.4
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Chilgs 0.2 Child?
Skin Adherence Factor {mg/cm?) Q.22 0.07 Adut2 0.07 Adult2
Exposed Surface Area for Soil/Dust 2,800 Chilga 2,800 Chilga
(cm?/day) 3,3002 5,700 Adult 5,700 Adult2

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 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 = Meter(s).

mg = Milligram(s}.

NA = Not available.

wk = Week(s).

yr = Year{s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter ] Industrial i Recreational L Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wkiyr 365 dayyr
Exposure Duration (yr) 252b 30ep 30ab
Body Weight (kg) 70 Adultab 70 Adult2p 70 Aduitap
Soil Ingestion Pathway
Ingestion Rate 100 mg/day° 100 mg/day® 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 dayfyr) 10,9509 10,9504 10,9509
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300 10,9508 7,300¢¢
Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-5¢ 1.36 E-5¢
Food Ingestion Pathway
ingestion Rate, Leafy Vegetables
{kg/yn) NA NA 16.5¢
Ingesticn Rate, Fruits, Non-Leafy
Vegetables & Grain {kg/yr) NA NA 101.80
Fraction ingested NA NA 0.25bd

2Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
PExposure Factors Handbook {(EPA August 1997).

°EPA Region VI guidance (EPA 1596).

dFor radionuctides, RESRAD {ANL 1993).

eSNL/NM (February 1998}.

EPA =U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

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

mg = Milligram({s).
NA = Not applicable.
wk  =Waeek(s).

yr = Year(s).
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