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National
Laboratories

This werk supported by the
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 ! _

For More Information Contact

U.S. Department of Energy
Sandia Site Office
Environmental Restoration
Mr. John Gould

Telephone (505) 845-8089

Sandia National Laboratories

Environmental Restoration Project

Task Leader: Brenda Langkopf
Telephone (505) 284-3272
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Collecting soil samples with the Gecprobe.

2 &4
Subsurface soil recovered for analyses.

Seepage pit demolition and backfilling.
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' _' ) National Nuclear Security Administration
W A % Sandia Site Office
Hartomd! Nucivar Secury Adwy P.O. Box 5400
Albuguerque, New Mexico 87185-5400

JUNI 3 304

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Prcgram -
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 Supplementat
Information (RSI) responses for SWMUs 48, 135, 136, 159, 165, 166, and 167; and a soil
vapar summary report for Technical Area Il at Sandia National Laboratories, 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 RSI 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 submitial 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 1o 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 8 204

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

Sincerely,

Vo \ngpnac
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 1086,
BUILDING 6523 SEPTIC SYSTEM

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 mere 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 (SWMUSs) 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 SWMUSs, 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 heed 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 goais 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 additionat drain systems were identified from the engineering drawings and field
inspection work. It was also defermined 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 detait 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 1086: BUILDING 6523 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1088, the Building 6523 Septic
System. 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 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 1086. This NFA proposal provides documentation that the site was sufficiently
characterized, that no significant releases of contaminants to the environment occurred via the
Building 6523 Septic System, and that it does not pose a threat to human health or the
environment under either industrial or residential land-use scenarios. Current operations at the
site are conducted in accordance with applicable laws and regulations that are protective of the
environment, and effluent discharges from Building 6523 are now directed to the City of
Albuguerque sewer system.

Review and analysis of ail relevant data for DSS Site 1086 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1086 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

221 Site Description

DSS Site 1088 is located in SNL/NM Technical Area (TA)-1lI on federally owned land controlled
by Kirtland Air Force Base (KAFB) and permitted to the U,S. Department of Energy

(Figure 2.2.1-1). The site is located approximately 1,500 feet south of the entrance into TA-III.
The septic system is located on the northwest side of Building 6523 (Figure 2.2.1-2).

The abandoned septic system consisted of a septic tank that emptied to a seepage pit

{Figure 2.2.1-2). Construction details are based upon site inspections and backhoe excavations
conducted at the site.

The surface geology at DSS Site 1086 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 10886, typically consist of a mixture of silts, sands, and gravels that are poorly sorted,
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in
thickness with a preferred east-west orientation and have moderate to low hydraulic
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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 major drainage is the Arroyo del Coyote, located approximately 1.4 miles east of the
site. No perennial surface-water bodies are present in the vicinity of the site. Average annual
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is
8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March
1996).

The site lies at an average elevation of approximately 5,414 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 492 feet below ground surface
(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 1086 are KAFB-4, approximately

3.0 miles to the northwest, and KAFB-11, approximately 3.3 miles to the northeast. The nearest
groundwater monitoring well is located approximately 1,000 feet northeast of the site.

222 Operational History

Available information indicates that Building 6523 was constructed in 1954 (SNL/NM March
2003) as a centrifuge facility and it is assumed the septic system was constructed at the same
time. Because operational records are not available, the site investigation was planned to be
consistent with other DSS site investigations and to sample for the COCs most commonly found
at similar facilities.

In June 1991, Building 6523 was connected to an extension of the City of Albuquerque sanitary
sewer system (Jones June 1991). The old septic system line was disconnected and capped,

and the system was abandoned in place concurrent with this change (Romero September
2003).

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1086 is industrial.

AL Future/Proposed Land Use

The projected future land use for DSS Site 1086 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 this site. In late 1990 or early 1991
(SNL/NM April 1991), waste characterization samples were collected from the septic tank
(Investigation 1). In September 2002, near-surface soil samples were collected from one

boring that was drilled through the center and beneath the seepage pit (Investigation 2). In
December 2003, a backhoe was used to locate the septic tank at the site (Investigation 3).
Investigations 2 and 3 were required by the NMED/HWB to adequately characterize the site and
was 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

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

In December 1990 or January 1991, as part of the SNL/NM Septic System Monitoring Program,
aqueous samples were collected from the Building 6523 septic tank (SNL/NM April 1991).
Aqueous samples were analyzed at an off-site laboratory for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), total metals, phenolic compounds, oil and
grease, gross alpha/beta activity, and uranium-238. The analytical results are presented in
Annex A. 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.

3.3 lnvéstigation 2—Soil Sampling

Soil sampling at the site was conducted in accordance with the rationale and procedures in

the SAP (SNL/NM October 1999) approved by the NMED. On September 6, 2002, soil
samples were collected from one seepage pit borehole. The soil boring location is shown on
Figure 2.2.1-2. Figure 3.3-1 shows soil samples being collected at DSS Site 1086. A summary
of the borehole, sample depths, sample analyses, analytical methods, laboratories, and sample
dates is presented in Table 3.3-1.

3.3.1 Soil Sampling Methodology
An auger drill rig was used to sample all boreholes at two depth intervals. In the borehole drilled
through the center of the seepage pit, the shallow sample interval started at the estimated

base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval started
5 feet below the top of the upper interval. Once the auger rig had reached the top of the
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Figure 3.3-1
Collecting soil samples with the Geoprobe™ at DSS Site 1086 seepage pit.
View to the east. September 6, 2002
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DSS Site 1086, Building 6523 Septic System Soil Samples

Table 3.3-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for

Top of Sampling
Number of Intervals in each
Borehole Borehole Total Number of | Analytical Parameters and Analytical Date Samples
Sampling Area Locations {ft bgs) Soil Samples EPA Methods? Laboratory Collected
Seepage Pit 2 10,15 2 VOCs ' GEL 09-06-02
EPA Method 8260
2 10,15 2 SVQOCs GEL 08-06-02
EPA Method 8270
2 10,15 2 PCBs GEL 08-08-02
EPA Method 8082
2 10,15 2 HE Compeunds GEL 09-08-02
EPA Method 8330
2 10,15 2 RCRA Metals GEL 09-06-02
EPA Methods 6000/7000
2 10,15 2 Hexavalent Chromium GEL 09-06-02
EPA Method 7196A
2 10,15 2 Total Cyanide GEL 08-06-02
EPA Method 9012A
2 10,15 2 Gamma spectroscopy RPSD 08-06-02
EPA Method 901.1
2 10,15 2 Gross Alpha/Beta Activity GEL 09-06-02
EPA Method 900.0
2EPA 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.




lined with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraufically
driven downward 3 or 4 feet to fill the tube with soil.

sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube .

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

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

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis.
3.32 Soil Sampling Results and Conclusions

Analytical resuits for the soil sarhpfes collected at DSS Site 1086 are presented and discussed
in this section.

VOCs

VOC analytical results for the two soil samples collected from the seepage pit borehole are
summarized in Table 3.3.2-1. Method detection limits (MDLs) for the VOC soif analyses are
presented in Table 3.3.2-2. Only one VOC (2-butanone) was detected in the 15-foot-bgs
sample from the borehole. This compound was not detected in the asscciated trip blank (TB).
It is a common laboratory contaminant and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the two soil samples collected from the seepage pit barehole are
summarized in Table 3.3.2-3. MDLs for the SVOC soil analyses are presented in Table 3.3.2-4.
One SVOC (bisf2-ethyihexyl] phthalate} was detected in both samples collected from the
borehole. This compound is a commeon laboratory contaminant as well as a component found in
plastics and may not indicate soil contamination at the site.

PCBs

Polychlorinated biphenyl {PCB} analytical results for the two soil samples collected from the
seepage pit borehole are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are
presented in Table 3.3.2-6. Aroclor-1260 was detected in the 10-foot-bgs sample from the
borehole.
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Table 3.3.2-1
. Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, VOC Analytical Results

September 2002
(Off-Site Laboratory)
VOCs
{EPA Method 82602)
Sample Attributes (ug /kg)
Record Sample
Number® ER Sample iD Depth (i) 2-Butanone
605668 | 6523-SP1-BH1-10-8 10 ND (3.8)
605668 |6523-5P1-BH1-15-S 15 4.62 J {4.81)
Quality Assurance/Quality Control Samples (ng/L)
605667 |6589-6600-SP2-TB° | I ND (2.31)
Note: Values in bold represent detectsd analytes.

8EPA November 1986.
bAnalysis request/chain-of-custody record.
¢ER sample ID reflects the final site for VOC samples included in this shipment.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

D = ldentification.

J() = The reported value is greater than or equal to the MDL but is less than the

practical guantitation limit, shown in parentheses.

. MDL = Method detection limit.

pg/kg = Microgram(s) per kilogram.

pg/L = Microgram(s} per liter.

ND () = Notdetected above the MDL, shown in parentheses.

S = Soil sample.

SP = Seepage pit.

B = Trip blank.

VOC = Volatile organic compound.
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Table 3.3.2-2
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, VOC Analytical MDLs
September 2002
(Oft-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte {ug’kg)
Acetone 3.45-3.59
Benzene 0.441-0.459
Bromodichloromethane 0.48-0.5
Bromoform (.48-0.5
Bromomethane 0.49-0.51
2-Butanone 3.67-3.82
Carbon disulfide 2.31-2.41
Carbon tetrachioride 0.48-0.5
Chlorobenzene 0.402-0.418
Chloroethane 0.794-0.827
Chloroform 0.51-0.531
Chloromethane 0.363-0.378
Dibromochloromethane 0.49-0.51
1,1-Dichloroethane 0.461-0.48
1,2-Dichloroethane 0.422-0.439
1,1-Dichloroethene 0.49-0.51
cis-1,2-Dichloroethene 0.461-0.48
trans-1,2-Dichloroethene 0.52—0.541
1,2-Dichloropropane 0.471-0.49
cis-1,3-Dichloropropene 0.422-0.439
trans-1,3-Dichloropropene 0.245-0.255
Ethylbenzene 0.373-0.388
2-Hexanone 3.7-3.85
Methylene chloride 1.32-1.38
4-Methyl-2-pentancne 3.95-4.11
Styrene 0.382-0.398
1,1,2,2-Tetrachloroethane 0.892-0.929
Tetrachloroethene 0.373-0.388
Toluene 0.333-0.347
1,1,1-Trichloroethane 0.52-0.541
1,1,2-Trichloroethane 0.529-0.551
Trichloroethene 0.441-0.459
Vinyl acetate 1.75-1.82
Vinyl chioride 0.549-0.571
{ Xylene 0.382-0.398

aEPA November 1986.

DSS =Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
ng/kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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Table 3.3.2-3
. Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
September 2002
(Off-Site Laboratory)

SVOCs
{EPA Method 8270%)
Sample Attributes {ng/kg)
Record Sample

Number? ER Sample ID Depth {ft) bis(2-Ethyihexyl) phthalate

805668 |6523-SP1-BH1-10-§ 10 95.5 J (333)

B05668 | 6523-SP1-BH1-15-S 15 90.2 J (333)
Note: Values in bold represent delecied analytes.
aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
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.
pg/kg = Microgram(s) per kilogram.
S = Soil sample.
. SP = Seepage pit.

SVOC = Semivolatile organic compound.
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Table 3.3.2-4
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Scil Sampling, SVOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 8270#
Detection Limit
Analyte {ng/kg)

Acenaphthene 8

Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo(a)pyrene 16.7
Benzo(b}fluoranthene 16.7
Benzo(g,h,i)perylens 16.7
Benzo(k)fluoranthene 16.7
4-Bromophenyl phenyl ether 34

Butyibenzyl phthalate 28.7
Carbazole 18.7
4-Chlorobenzenamine 167
bis(2-Chloroethoxy)methane 12.3
bis(2-Chloroethyl)ether 37.3
bis-Chloroisopropyl ether 11

4-Chloro-3-methylphenol 167
2-Chlgronaphthalene 13.7
2-Chlorophenol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
0-Cresol 26

Dibenz]a,hjanthracene 16.7
Dibenzofuran 17

1,2-Dichlorobenzene 10

1,3-Dichlorobenzene 11.3
1,4-Dichlorobenzene 15.7
3,3'-Dichlorobenzidine 167
2,4-Dichlorophenal 20.7
Digthylphthalate 17.7
2,4-Dimethylphenol 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24

Dinitro-o-crasol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 25.3
2,6-Dinitrotoluene 333
Di-n-octy] phthalate 30.3
Dipheny! amine 22.3
bis(2-Ethylhexyl) phthalate 30

Fluoranthene 16.7
Diethylphthalate 17.7
Dimethylphthalate 18.3

Refer ta footnotes at end of table.
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Table 3.3.2-4 {Concluded)
Summary of DSS Site 1086, Building 68523 Septic System

Confirmatory Soit Sampling, SVOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (po/kg)

Dinitro-o-cresol 167
Diphenyl amine 223
bis{2-Ethyihexyl) phthalate 30
Fluoranthene 16.7
Fluorene 4
Hexachlorobenzene 20
Hexachlorobutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachlorogthane 22
Indeno(1,2,3-cd)pyrene 16.7
Isophorone 16
2-Methylnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitrcaniline 167
4-Nitroaniling 37
Nitrobenzene 20.3
2-Nitrophenol 17
4-Nitrophanol 167
n-Nitrosodipropylamine 227
Pentachlorophenol 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 16.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,6-Trichlorophenoi 273

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.3.2-5
Summary of DSS Site 1088, Building 6523 Septic System
Confirmatory Soil Sampling, PCB Analytical Results

September 2002
(Off-Site Laboratory)
PCB
(EPA Method 8082%)
Sample Attributes (ng/kg)

Record Sampie

Numbert ER Sample ID Depth (ft) Aroclor-1260

605668 |[6523-SP1-BH1-10-8 10 1.3 J(3.33) H

605668 | 6523-SP1-BH1-15-8 15 ND {1)H
Note: Values in bold represent detected analytes.
AEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DSS  =Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet). :
H = The holding time was exceeded for the associated sample analysis.
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.
ng/kg = Microgram(s) per kilogram.
ND () = Not detected above the MDL, shown in parentheses.
PCB = Polychlorinated biphenyl.
S = Soil sample.
SP = Seepage pit.
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Table 3.3.2-6
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte {rg/kg)

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

2EPA November 1986.

DSS = Drain and Septic Systems.

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

ng/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyi.

HE Compounds

High explosive {HE) compound analytical results for the two soil samples collected from the
seepage pit borechole are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are
presented in. Table 3.3.2-8. No HE compounds were detected in the samples collected at the
site.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
resuits for the two soil sampies collected from the seepage pit borehole are summarized in
Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. None of
the metal concentrations detected in the samples exceed the corresponding NMED-approved
background concentrations.

Total Cyanide

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole
are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented in

Table 3.3.2-12. Cyanide was detected in both the 10- and 15-foot-bgs samples from the
borehole.
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Table 3.3.2-7
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes HE
Record Sample (EPA Method 83309)
‘Number? ER Sample ID Depth (ft) (ng/kg)
605668 | 6523-5P1-BH1-10-5 10 ND
605668 | 6523-SP1-BH1-15-S 15 ND

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

BH = Borehole.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot {feet).

HE = High explosive(s).

ID = Identification.

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

S = Soil sample.

SP = Seepage pit.
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Table 3.3.2-8
. Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 2002
(Off-Site Laboratory)

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

aEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.8. 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.
Tetryt = Methyt-2,4,6-trinitrophenyinitramine.
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Table 3.3.2-9
Summary of DSS Site 1088, Building 6523 Septic System
Confirmatory Soil Sampling, Metals Analytica! Results
September 2002
(Off-Site Laboratory)

Sample Attributes Metals (EPA Method 6000/7000/7196A%) (mg/kg)
Record Sample
Number? ER Sample ID Depth (ft} Arsenic Barium Cadmium | Chromium Chromium {V1) Lead Mercury Selenium Silver
605668 | 6523-SP1-BH1-10-S 10 3.43 191J 0.212J 10.1 ND (0.0547) 8.33 0.00511 4 ND (0.159) | ND (0.0884)
{0.49) (0.00888)
605668 | 6523-SP1-BH1-15-S 15 3.31 139J 0.18¢J 8.32 ND (0.0532) 5.02 0.0043 J ND (0.147) ND (0.082)
{0.455) (0.0096)

Background Concentration—Southwest Area 4.4 214 0.9 15.9 1 11.8 <G.1 <1 <1

Supergroup®
2EPA November 1988,
bAnalysis request/chain-of-custody record,
®Dinwiddie September 1997,
BH = Borehole.
DsSs = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
iD = |dentification.
J = Estimated concentration.
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.
mgkg = Milligram(s) per kilogram.
ND () = Not detected above the MDL., shown in parentheses.
S = Soil sample.
SP = Seepage pit.




Table 3.3.2-10
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 6000/7000/7196A2
Detection Lirnit
Analyte (mg/kg)

Arsenic 0.188-0.202
Barium 0.0606-0.0654
Cadmium 0.0435-0.0469
Chromium 0.146-0.158
Chromium (VI) 0.0532-0.0547
L.ead 0.258-0.278
Mercury 0.000872-0.000944
Selenium 0.147-0.159
Silver (.082-0.0884

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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Table 3.3.2-11
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
(Off-Site Laboratory)

Total Cyanide
(EPA Method 90122)
Sample Attributes (mgikg)
Record Sample
Numberb ER Sample ID Depth (it) - Total Cyanide
605668 |6523-SP1-BH1-10-S 10 0.178 J (0.278
605668 | 6523-SP1-BH1-15-S 15 0.0487 J (0.25)

Note: Values in bold represent detected analytes.
2EPA November 1988.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = [dentification.

J () =The reported value is greater than or equal to the MDL but is less

than the practical quantitation limit, shown in parentheses.
MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
S = Soil sample.
SP = Seepage pit.

Table 3.3.2-12
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, Total Cyanide Analyticai MDLs
September 2002
(Off-Site Laboratory)

EPA Method 90122
Detection Limit
Analyte {mo/kg)
Total Cyanide 0.0419-0.0486

aEPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.
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. Radionuclides

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from
the seepage pit borehoie are summarized in Table 3.3.2-13. No activities above NMED-
approved background levels were detected in any sample analyzed.

Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the two soil samples collected from the seepage pit
borehole are summarized in Table 3.3.2-14. No gross alpha or beta activity was detected
above the New Mexico-established background levels (Miller September 2003) in any of the
samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.

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

Throughout the DSS Project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank
(EB), and TB samples. Typically, samples were shipped to the laboratory in batches of up to
20 samples, so that any one shipment might contain samples from several sites. Aqueous EB
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples
were analyzed for the same analyticai suite as the soil 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 results 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
the sites in that shipment. The results were used in the data validation process for all the
samples in that batch. No VOCs were detected in the TB for DSS Site 1086 (Table 3.3.2-1).

No duplicate samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AQP) 00-03 (SNL/NM December
1999). 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 B contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this NFA
proposal.
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Table 3.3.2-13
Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Scil Sampling, Gamma Spectroscopy Analytical Results
September 2002
(On-Site Laboratory)

Sample Attributes Activity (EPA Method 901.12)(pCi/g)
Record Sample Cesium-137 Thorium-232 ] Uranium-235 Uranium-238
NumberP ER Sample ID Depth (ft) Result Error® Result Error© Result Error® Result Error®
605747 | 6523-SP1-BH1-10-S 10 ND (0.0353) -- 0.619 0.317 0.0912 0.178 ND (0.541) --
605747 | 6523-SP1-BH1-15-S 15 ND (0.036) -- 0.663 0.333 0.134 0.186 ND (0.522) -
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.16 NA 1.4 NA
Supergroup
2EPA November 1986.

bAnalysis request/chain-of-custady record.
“Two standard deviations about the mean detected activity.
9Dinwiddie September 1997,

BH = Borehole.

DSS = Drain and Septic Systems.

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

ft = Foot (feet).

ID = |dentification.

MDA = Minimum detectable activity.

NA = Not applicable.

ND () = Not detected above the MDA, shown in parentheses.
pCilg = Picocurie(s) per gram.

S = Soil sample.

SP = Seepage pit.

- = Error not calculated for nondetect results.




Table 3.3.2-14
. Summary of DSS Site 1086, Building 6523 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results

September 2002
(Off-Site Laboratory)
Sample Attributes Activity (EPA Method 900.08) (pCi/g)

Record Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth (ft) Result Errore Result Error®

605668 |6523-SP1-BH1-10-§ 10 8.67 1.61 26.9 2.01

805668 |6523-SP1-BH1-15-§ 15 9.29 1.79 18 1.85
Background Activityd 17.4 NA 35.4 NA

aEPA November 1986.

bAnalysis request/chain-of-custody record.

*Two standard deviations about the mean detected activity.
9Miller September 2003.

BH = Borehale.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.
NA = Not applicable.
pCi/g = Picocurie(s) per gram.
S = Soil sample.
SP = Seepage pit.
I 3.4 Investigation 3—Backhoe Excavation

No records were found to indicate that the septic tank at DSS Site 1086 had been sampled after
late 1980 or early 1991 or that it had been pumped out. It was also unknown whether the tank
was still intact, as no surface expression of the unit was found at the site. Therefore, backhoe
and hand excavations were conducted on December 3, 2003, to attempt to uncover and locate
the tank. The remains of the cast concrete tank were found, and it was determined at that time
that the top of the unit had been removed, and the tank had been cleaned out and backfilled
with soil at some point in the past.

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 1086. .
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1086, the Building 6523 Septic System, is based upon
the COCs identified in the soil samples collected from beneath the seepage pit at this site. This
section summarizes the nature and extent of contamination and the environmental fate of the
COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1086 are VOCs, SVOCs, PCBs, HE compounds, cyanide,

RCRA metals, hexavalent chromium, and radionuclides. One VOC, one SVOC, the PCB
Aroclor-1260, and cyanide were detected in the soil samples collected at the site. There were
no HE compounds or hexavalent chromium detected 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 1897) or above the nonquantified background concentrations.

When a metal concentration exceeded its maximum background screening value, or had no
guantified 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. 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
from the septic system seepage pit. Possible secondary release mechanisms include

the uptake of COCs that may have been released into the soil beneath the seepage pit

(Figure 4.2-1). The depth to groundwater at the site (approximately 492 feet bgs) most likely
prectudes migration of potential COCs into the groundwater system. The potential pathways to
receptors include soil ingestion, dermal contact, and inhalation, which could ocecur as a result of
receptor exposure to contaminated subsurface soil at the site. No intake routes through plant,
meat, or milk ingestion are considered appropriate for either the industrial or residential land-use
scenarios. Annex C provides additional discussion on the fate and transport of COCs at

DSS Site 1086.

Table 4.2-1 summarizes the potential COCs for DSS Site 1086. All potentiai COCs were
retained in the conceptual model and were evaluated in both the human health and ecoclogical
risk assessments. The current and future land use for DSS Site 1086 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

AL/5-04/WP/SNLO4:r5508.doc 4-1 840857.03.01 05/24/04 4:29 PM



This page intentionaily left blank.

AL/5-04/WP/SNLO4:r5508.doc 4-2 840857.03.01 05/24/04 4:29 PM



e-v

Historical Activities Current and Future Activities
1 | |
Primary Primary Secondary Secondary Pathways Exposure Potential
Contaminant Release Sources Release to ath Receptors
Sources® Mechanism Mechanism Receptors
Pecrational Biota

Worker
Adut

Flora

aUna|

i DermalContact | © | O
to F\’I%rgglsaetlggne Water b
) Ingestion © 1|10

Seil
VOCs: 2-Butanone
. Release of Metals, SVOCs: Dust Dermal Contact | @ (o]
Septic System = Organics and/or Other H Liern. S g Air -
Effluent e et ol | | bis(2-Ethyinexyl) phthalate i Emissions mﬂglsat;?g,nb/ e lo
PCBs: Aroclor-1260
Metals: Mercury, Selenium,
Siiver
Cyanide
Dermal Contact | ® | ©
Direct : External
Sail irradiation ©|o
Ingestion ® ® O
LEGEND Uptake by Biota _ .
— and Food Chain Biota © Ingestion/Uptake| © (o)
® Evaluated in Risk Assessment a Primary source activities no Tromciore g P
O Not Evaluated in Risk Assessment  longer conducted.

b For Flora, ingestion = uptake
840867.03010000 A131 ¢ Pathway not applicable to human receptors

Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1086, Building 6523 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1086, Building 6523 Septic System

Nurnber of Samples

Where COCs
CQOCs Detected or Detected or with
with Concentrations Maximum Concentrations
Greater than Background Maximum Greater than
Number Background or Limit/Southwest Concentration® Average Background or
of Nonguantified Area Supergroup?® | (All Samples) | Concentrationd Nonguantified
COC Type Samples? Background (mg/kg) (mg/kg) (mg/kg) Background®
VOCs 2 2-Butanone NA 0.00462 J 0.00321 1
SVOCs 2 bis(2-Ethylhexy) NA 0.0955 J 0.09285 2
: phthalate
PCBs 2 Aroclor-1260 NA 0.0013J 0.00090 1
HE Compounds 2 None NA NA NA None
RCRA Metals 2 Mercury NQ 0.0051 0.0047 None
2 Selenium NQ ND (0.159) 0.0785 None
2 Silver NQ ND (0.0884) 0.0426 None
Hexavalent Chromium 2 None NA NA NA Nene
Cyanide 2 Cyanide NQ 0.178 J 0.1134 2
Radicnuclides | Gamma Spectroscopy 2 None NA NA NA None
(pCilg) Gross Alpha 2 None NA NA NA None
Gross Beta 2 None NA NA NA None

2Number of samples includes duplicates and splits.
bDinwiddie Septembsr 1997.
SMaximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonquantified

background.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples.

®See appropriate data table for sample locations.

COC = Constituent of concern.

Dss = Drain and Septic Systems.

HE = High explosive(s).

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

mgrkg = Milligram(s) per kilogram.

NA = Not applicable.

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

PCB = Polychlorinated biphenyl.

pCilg = Picocurie(s) per gram.

RCRA = Resource Conservation and Recovery Act.

SVOC = Semivolatile organic compound.,

VOC = Volatile organic compound.




major exposure route modeled in the human health risk assessment is sail ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potentiai for receptors to be exposed to the
contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1086.

4.3 Site Assessment

Site assessment at DSS Site 1086 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment performed for DSS Site 1086 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1086 poses no significant threat to human health
under either the industrial or residential land-use scenarios.

Ecological risks were found to be insignificant because no pathways exist.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1086.
This section summarizes the results.

4.3.2.1 Human Heaith

DSS Site 1086 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because 2-butanone, bis(2-ethylhexy!) phthalate, Aroclor-1260, mercury,
selenium, silver, and cyanide 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 C provides a complete discussion of the risk assessment
process, results, and uncertainties. The risk assessment process provides a quantitative
evaluation of the potential adverse human health effects from constituents in the site’s soil by
calculating the hazard index (HI) and excess cancer risk for both industrial and residential land-
use scenarios.

The HI calculated for the COCs at DSS Site 1086 is 0.00 for the industrial land-use scenaric,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hi risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding}, is 0.00. The estimated excess cancer
risk for DSS Site 1086 is 5E-10 for an industrial land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental

AL/5-04/WP/SNLO4:r5508.doc 4-6 840857.03.01 05/24/04 4:28 PM




estimated excess cancer risk is 4.98E-10. Both the incremental HI and excess cancer risk are
below NMED guidelines.

The Hi calculated for the COCs at DSS Site 1086 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). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The estimated excess cancer
risk for DSS Site 1086 is 2E-9 for a residential land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The estimated
incremental cancer risk is 2.16E-9. Both the incremental Hl and incremental excess cancer risk
are below NMED guidelines.

For the radiological COCs, none of the constituents had a minimum detectable activity or
reported value greater than the corresponding background values; therefore no risk was
calculated.

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

Tabie 4.3.2-1
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1086, Building 6523 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 4.98E-10 0.0E+0 4.98E-10
Residential 2.16E-9 0.CE+0 2.16E-9

DSS = Drain and Septic Systemns.

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

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED
Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March 1998).
An early step in the evaluation compared COC concentrations and identified potentially
bioaccumulative constituents (see Annex C, Sections 1V, VI1.2, and VIL.2.1). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998).
The risk assessment also includes the estimation of exposure and ecological risk.

All GOCs at DSS Site 1086 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.
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4.4 Baseline Risk Assessments .

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1086 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

442 Ecological
Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate

that no complete pathways exist at DSS Site 1086, 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 1086 for the following reasons:

* The soil has been sampled for all potential COCs.

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

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

52 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1086 is proposed for an NFA
decision according to Criterion 5, which states, “the SWMU/AOC has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1086
Septic Tank Sampling Results
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TABLE 3
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA lif AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING

BUILDING 6523

SAMPLE NUMBERS SNLA004841, SNLAOD4842

Parameter _ .  Results Units

"VOLATILE ORGANICS

Acetone* _ 58 rgll

Toluene _ . 18 Cough
SEMIVOLATILE ORGANICS -

Phenol : 26 ug

4-Methylphenol* 240 , ugfl

Benzoic Acid* 1000 1g/l
INORGANICS

Oil and Grease : : " 43 mg/l

Phenclics ' . 0.25 mg/l
METALS |

Barium 0.072 mg/l

Copper 0.017 , mgfl

Lead ' 0.013 mg/l

Manganese 0.030 mg/t
- Zine 0.39 - mg/i
RADIOLOGICAL ‘

Gross Beta 26 pCitt

Uranium 238 1.4 - pCill

*Not on total toxic organic list

_ Project No. 301181.26.01 . -

FEG-BB.027






ANNEX B
DSS Site 1086
Soil Sample Data Validation Results



Attachment 6
Page 1 of 1

CONTRACT LABORATORY

Intornal Lab , / ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of
et o, el SMOUse | ARICOC [ 605668
Dapt. NoJMail Stop;  §135/1080 [/ Dats Samples Shipped: - ProjeciiTask No.: .02, csm__PDWmchm«muon
ProjsciTask Manager.  Mike Sanders Carmac/Wayhill No. SMO W -Send preliminary/copy report to:
Project Name: DSS soft sampling Lab Conlecl: Edig Kant 171 ‘Contract #._PO 21671 j
Retoxd Cenar Cods: ER/1205/DSS/IDAT Lab Destination: GEL m 5”‘1’0 sed by COC No:
Loghook Ref. No.: ER 080 Jemo ContactiProne:  Pam Puissan¥505-344-M85 gﬁ : dﬂm ’ 'skdation Required
CH)32-02 ls-mn-ponbsuo: Wondy Palencl/505-844-3132 (}ZOM B To:Sandks N Lube (A
- [rech Area / P.D. Box 5800 MS 0154
|Building 6523-883  |Room __Refarencs I.OV(mllable at SMO) (( 7' BO Auerue, NM 871350154
ER Sampls ID or Pump [ER Site Dnhmrm(h') Preserv- [Collectiun|Samgple Paramater & Method Lab Sarmpia
Sample No,-Fraction Sample Locakon Datall Depth (R} | No, Collecled Malrix 'l‘m Volume |  alive Malhod Tm Retuested 0
i 050793001  |6523/1086-SP1BHI- JO -8 N lp %—m/ 2ol 8 | AS | doz 4 c] 8A [vOC(82£0B) 0%
F|  059784-001  |6523/1086-SP1BM1- /5 .S /5" 39235 8 | AS | daz 4c G SA__ |VOC(82608) 299
2| _ 050793002 |65231086-SP1BH1- J9 -S 1a _ o0%/581 8 | ac |soomt| 4c G SA__|see below for perameler 919
#| ose7oc002  6523/1088-SP1BHI-/K -8 7' | & 093¢l s | AG | s0omi| 4c G SA  |sea below for pacameter 020
#  ossres001  [ssan102-SP1-BHI- 458 25" |Joa 77471 3 | AS | 4oz 4 G SA  [vOC(82808) o0
#|  osoros-001  [sear1102-SPi-BH1- 3-8 2 e 425l 5 | As | 40z 4c G SA |voc(s2008) ol
M| 059795-002  |889/1102-SP1.BHI- 25-8 25" JENE] s | ac |soomi| 4c G SA _ spe below for parameter 02|
#|___059738-002  [889/1102-SP1-BH1- 3~ -8 20’ /4 Xyl 8 | AG [ 500ml] dc G SA__jsee below for parameter DEZL
&MA Yes Ref. No. Sampls Tracking Bmo Use sp.d;u Instructions/QC Requirsments Abnormal
oasl Retum o Clent__ |7 ol by b Data Entered{mmiddiy} b [Ave [Owa Conitions on
Tumnaround Time A Normal Rush |Enterad by Lewel C Package Yos ju Receipt
Retum Sampies By: Level of Rush:_ 1ac nits. “Send repant to: SVOC{BII0C_
Name P [ Company/Ceganization/Phone/Celular Mike Sanders PCB(B082)HE(8330)
Sample J.Loe 2 &E Weston/ 135/505-264-3300 Deptt135/MSH 089 Total Cyanide(0010) Lab Use
Team W.Ghbson MDM/S 135/505-845-3267 Phanel505-284/2478 CIEHT197) ‘ 7;4,
Membars G.Quintana Shaw/6135/505-284-3309 See PoC L0844 RORAmetais(6020, P
- . 7000,7471)Groes alpha- ;4 e
“Plonse fist &s separris report, beta(800)
1.Redintys 7 735 Date Time 4 Rainguishad by Org. Date Tewn
1, Received Date Time l#] 4. Racsived by _Og. Datn Tims
2 shad Dale e 4 5 Relnguishad by Org. Date Time
2. Received Dats ¢ > iTima  O4 §1‘J . Racalved by Org. Date Time
3.Relinquishoed by Cats Time 16.Relinguished by Org. Deta Time
3. Recalved by grg Das Tiwe 16- Recaived by _ Org. Duts Time




G-1p -0,

Date

SAMPLE RECEIPT & REVIEW FORM

Cliont SAvbEA Recslved by A

SAMPLE REVIEW CRITERLA

Were shipping containers recelved intact and sealed? i no, natify the Project Manager

Were chain of custody documents inchudad?

Shipping container tempaerature(s) checkad?

Is lemperature documentad on Chain of Custody?

(Was shipping conlainer temperature

NAANNN,

within specificationa (4 +/- 2 C)? if no, notify Project Manager

DGLHN—“

Are any of the samples identified by the dlient as radicective? If yes, complste mdioactiva receipt form

Any samples not indentified by the cliert as radioactive must be acreened for radicactivitiy.
If screening results indicate > x2 background inform the RSO.

1

observet baciground CPM

Max. obenrvad sampia CPM

7 {Were chain of custody documents completad comectly? (ink, aigned, maich containers)

8 [Were aample containers recelved intact and ssaled? ¥ no, notily the Project Manager

N

9 |Wera afl sample contalners property

labeled?

MR/

10|Were conect sample containers recelved?

’\5'\,

11 Prasorved samples chacked for pH?

Jo1fs gvod

12{Were samples preserved correctly? If no, notify Project Managar . -~

13| Wore samples received within holding time? If No, notify Projsct Manager

14(Were VOA vials free of headspace?

15|ARCOC#

SARA

LoS86 7

18[spak

PM{A} RGMM Date Reviewsd:_ 9110 10 2—

Caoler Air Bill #'5, Assoclated Temperaiuras, & Additionat Comments:

K chmple (S978500x ARNID BELeN ot K

sl wnv Bal
Fro Bt 4 78 tbod ¥38¢




SAMPLE RECEIPT & REVIEW FORM
Date 4 - /'(—7 - 9~ Client E@DJ:’?— Received by A{<

SAMPLE REVEEW CAITERIA

TWere shipping containers raceived Intact and sealed? If no, natify tha Project Manager
2 [Were chain of custody documents inchades?
3 |Shipping container temperature(s) checked?
4 {1s temporature documentad on Chain of Custody?
5 |Was shipping contalner temperature within spacifications (4 +- 2 C)? If no, notify Project Manager
6 [Are any of the samples identified by tha cBent as radivactive? f yos, complete radioaclive recelpt form \/-r
Any samplas not indentifiec by the client as radioactive must ba screaned for radioactivitly. U7 fobwered baskground CPU
If screening results Indicate > x2 background inform the RSO. 5&7 s coosrved sampla CPM
7 |Wars chain of cuslody documants complsted coractly? {ink, signed, match containers) v
B |Wers sample containers racsived inact and sealed? If no, notify the Projact Manager d
8 [Were all sample coniainers propecly labeled? e
10|Were corract sample containers received? /
11|Preserved samples chacked for pH? S oife
12|Were camplas presarved correctly? If no, notify Projact Manager T
13|Wore samples receivad within holding ime? If No, notify Project Manager v
14{Were VOA vials fres of headspace? ]
15]aRcOCH P sk
18(SDG#
PM(A) Review; Dale Roviewad:; holoz—

Cooler Air Bill #s, Assoclated Temperaiures, & Additional Comments:

fe) Ex HE ¢2¥ ooy +£23¢




Project Leader Coilins

Contract Verification Review (CVR)

Project Name DSS Soll Sempling

Case No. 7223 02.03.02

AR/COC No. 805687, 605668 Analytical Lab GEL

SDG No. 8A780A, 667808

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

1.0 _Analysis Request and Chain of Custody Record and Log-In Information

Line Complate? Resolved?

No. Item Yes | No if no, expiain Yes | No
1.1 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested ‘ X
13 Sample volume adaquate for # and types of analyses requested X
1.4 Preservative cotrect for analyses requested X
1.5 Custody records continuous and complate X
16 Lab sampie number(s) provided and SNL sampie number(s) cross X

referenced and correct
1.7 Date samples received X
1.8 Condition ypon receipt information provided X 059785-002 arvived broken
~ 2.0 Analytical Laboratory Report

Line Complete? Resolved? _

No. item Yes | No If no, axplain Yes | No
21 Data reviewed, signature X
2.2 Method reference number(s) complets and correct ' X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
24 Matrix splke/matrix spike duplicate data provided (if requested) X
25 Detection limis provided; PQL and MDL (or IDL), MDA and 1 X
26 QC batch numbers provided X
2.7 Dilution factors provided and all dilution levels reported X
28 Data re| ina riate units and using cotract significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovary X

{if applicable) reported

2.10 Narrative provided X
2.11__| TAT met X —
2.12 Hold times met X HE&PCBon-e:dradomoutolhold_m
2.13__ | Contractual qualifiers provided X
2,14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quaiity Evaluation

Item

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-
specific requiraments? Inorganics and metals reportad as ppm (mgfliter or mg/Kg)?
Tritium reported in picocuries per liter with percent moisture for sofl samples? Units
consistent between QC samples and sample data

3.2 Quantitation limit met for all samples

3.3 Accuracy
a) Laboratory control samples accuracy reported and met for all samples

two HE LSC analytes not within acceptance limits with all re-
sxtraction LSC analytes within acceptance imits (re-axtracted
out of holding)

b) Surmogate data reported and met for all organic samples analyzed by a gas
chromatography technique

PCB sample 058785-002RE re-extracied sample failed
surogate recovery :

¢) Matrix splke recovery data reported and met

Barium not within inorganic accaptance limits

3.4 Precision
a) Replicate sampie precision reported and met for all inorganic and radiochemistry
sam

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

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

bis(2-Ethylhexyl)phihalate detected in SVOC method blank;
Cyanida defecled in total cyanide method blank

b) Sarnpling biank (s.g., ﬂeld. trip, and equipment) data reported and met

3.6 Contractual qualifiers provided: “J"- estimated quantity; “B"-analyte found in method
blank above the MDL, for organic or above the PQL for inorganic; “U’- ana
undetectad (results are below the MDL, IDL, or MDA (radiochemica)); “H™-analysis
done beyond the holding time

3.7 Narrative addresses planchet flaming for gross alpha/beta

3.8 Narrative included, correct, and complete

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




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

ltam Yes "No
4.1 GC/MS (8280, 8270, etc.) o
a) 12-hour tune check provided X
‘) Initial calibration provided . ‘ X
¢) Continuing calibration provided - X
d) internal standard performance data provided | X
e) Instrument run loge provided X
4.2 GC/HPLC (8330 and 8010 and 8082) _
a) Initial cafibration provided X
b) Continuing calibration provided X
¢c) Instrument run logs provided X

4.3 Inorganics (metais)

a) Initial calibration provided X

b) Continuing calibration provided - X

¢) ICP interference check sampie data provided , X

d) iCP serial dilution provided X

8) Instrument run logs provided ‘ X
4.4 Radiochemistry

a) Instrument run logs provided. X




Contract Verification Review (Concluded)

5.0 Problem Resolution
Summarize the findings in the table below. List only samples/ffractions for which deficiencies have been noted.
Sample/Fraction No, Analysis Problems/Comments/Resolutions
narrative : VOC incorrect word spacing randering narrative illegible

Were deficiencies unresolved? No

Based on the review, this data package is complete. Yes @

If no, provide: nonconformance report or correction request number _5048 and date correction request was submitted: 1018102
Reviewed by: UA(»-’— Dato:_10/16/02  Closad by:

Date;




Site: DSS s0il sampling

Sample F. Summary

ARCOC:805667 and 805888

Deta: Organic, inorganic and Radiochemisiry

78-83-3 (2-buianone)

117-81-7 (bis(2-stiwineat)piuhalate)

All PCBs (arociors) sxcept:

11096-82-5 (arocior 1260)

All HE(8330) compounds

479458 (tatryt)

Metals

7440-39-3 (berium)

General Chemistry

5855-70-0 (iotal cyanide)

% .\
785001 6570/1083-DW1-BH1-14-8

Joserae-001 a5701083-DW4-BH1-9-DU

IOHTH-DN 6580-8000/1031-5P1-BH1-15-8

|o50789-001 6580-6800/1031-8P1-BH1-20-S

[os8790-001 5389-5600/031-5P2-BHY-10-5

e e

[eso7se002 es7o1085-OW1-Bt1-9-5 3338 WA JA2 J,8,83
Jo56765002 6570/1083-DW1-BH1-14-8 333U ulA JA2 J.8.83
Jo50787-001 6570/1083-DW1-BH1-9-DU 333U,8 WA JA2
Jozo7a8-002 6580-8800/1031.5P1.BH1-15-8 $33U,8 WA JAZ Al ac
fosersecoz eses-ssaniiont.spi.BH120.8 33308 WA A2 TBES | moopiance
[o59790-002 €566-6800/031-5P2-BK1-10-5 RNWE UJA JA2 4B |meL b cata
foea7e1-002 esss-8800/5031-5P2-BH1-15-8 s WA JA2 W83 | quaiified.
Joss703-002 8523/1086-8P4-BH1-10-8 33308 WA IA2 1.8.83
J055794.002 8523/1088-8P1-BH1-15-8 333U,8 WA JA2 48,63
foseres-002 sear1102.5P1-BH1-25-8 33,8 WA JA2 4,883
{055706-002 889/1102-5P1-BH1-30- 670U,8 WA JA2 4,8,89
{050764-002 6570/1083-DW1-8H1-5-S-RE ' WMHT | UIHT | ULHT
Joss785.002 6570/1083-DW1-BH1-14-8-RE USHT
J050T87-001 6570/1063-DW1-BH1-3-DU-RE WHT | Wt | iy
 Joso78s-002 6589-0600/1031-5P1-BH1-15-S-RE WHT | wpr | wanr
Josoree-ooz e586-08001031-8P1-BH1-20-6-RE WHT | USHT | uiHT
Joseroo-002 eses-es0011091-5P2-BH1-10-8-RE WHT | wHT | whT
[ose791-002 6506-0600/1031-8P2-BH1-15-5-RE UHT | UHT | wimT
Jos9793-002 6823/1086-8P1-BH1-10-8-RE WHY | 1.80HT | UsHT
[ose794002 es2v1088-5P1-8H1-15-5-RE ULHT | UIHT | winT
foso798-002 eow/1102-8P1-BH1-25-5-RE ULHTAY| JHTAL | UIHT
foseree-002 e8w/1102-5P1-BH1-30-S-RE USHT | SHT | LanT

Validated By:

7 Al R

Dets: 11/08/02




Analytical Quality Associates, Inc.

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

MEMORANDUM

DATE: 11/06/02
TO: File
FROM:. Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605667 and 605668 GEL SDG # 66780
Project/Task No. 7223.02.03.02

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

. Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-846 7471A (Hg), SW-846 9012A (total CN) and SW-846 7196A
(hexavalent chromium). Problems were identified with the data package that resulted in the
qualification of data.

ICP-AES — Metals
The MS had a %R > QC acceptance criteria (75-125%) for barium. All associated
sample results were detect and will be qualified *J, A2".

Total Cyanide
The method blank (MB) had a value > DL but < RL and the continuing calibration

biank (CCB) had a negative value with an absolute value > DL but < RL: Samples
66780-012, -013, -018, -019 through -022 had values < 5X the MB value and < 5X
DL and will be qualified “J, B, B3". Sample 66780-017 had a value < 5X MB but > 5X
DL and will be qualified “J, B*. Sample 66780-018 was non-detect and unaffected by
the MB, and will be qualified "UJ, B3",

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

Holding Times/Preservation

. All Analyses: The samples were analyzed within the prescnbed holdmg time and properly

preserved.




It should be noted that sample 66780-013 was received in a broken conltainer in
a plastic bag. The laberatory was instructed to proceed with the analysis. Itis
not known what affect this will have on the sampie resuits and therefore no data
wili be qualified.

Calibration
All Analyses: The initia! and continuing calibration data met QC acceptance criteria.
Blanks

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

ICP-AES — Metals -
Arsenic was detected in the initial calibration blank (ICB) and the continuing
calibration blank (CCB) at a value > DL but < RL. All associated sample results were
> 5X the blank values and will not be qualified.

Total Cyanide

The meathod blank (MB) had a value > DL but < RL and the continuing calibration
blank (CCB) had a negative value with an absolute value > DL but < RL.

Sample 66780-014 and —015 had values > 5X MB and > 5X DL and will not be
qualiﬁed

Labora Control Sample/Labora Control Sa Duplicate (LCS/LCSD) Analyses

All Analyses: The LCS met QC acceptance criteria, No LCSD was pérfomed . No data will be
qualified as a resuit.

Matrix Spike (MS) Analysis

All Analvses: The MS met QC accaplance criteria except as mentioned above inthe
smmary section and as follows:

ICP-AES '
The sample used for the MS was of similar matrix from another SNL SDG. No dala
-will be qualified as a result.

Hexavalent Chromium Batch # 200893
The sample used for the MS was of similar matrix from another SNL SDG. No data

will be qualified as a result.

Replicate Analysis
All Analyses: The replicate analysis met QC acceptance criteria except as follows:




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

Hexavalent Chromium Batch # 200893
The sample used for the replicate was of similar matrix from another SNL SDG. No

data will be qualified as a result.’

ICP Interference Check Sample (ICS)
ICP-AES: The ICS-AB met QC acceptance criteria.

All Other Analyses: No ICS required.
ICP Serial Dilution
- JCP-AES: The serial dilution met QC acceptance criteria.

It should be noted that the sample used for the serial dilution was of similar matnx
from another SNL SDG. No data will be qualified as a result.

ALLQ][I_QLAQQM. No serial dilutions required.
Detection Limits/Dilutions

All Analyses: All detection limits were properly reported.
ICP-AES: All samples were diluted 2X.

All Other Ana[mA s: No dilutions were performed.

Other QC

All Analyses: A field duplicate was submitted on the ARCOC. There are no "required”
validation procedures for assessing a field duplicate.

No equipment blank or field blank was submitted on the ARCOC.

It should be noted that the COC requested that metals be analyzed by method SW-846
6020.

No raw data was submitted with the package.
No other specific issues were identified which affect data quality.




- Analytical

DATE:
TO:
FROM:

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

MEMORANDUM
11/01/02

File
Linda Thal

SUBJECT:  Organic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605667 and 605668 GEL SDG # 66780 and 66782
Project/Task No. 7223.02.03.02

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

Summary

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

VOC - soil

2-Butanone had a %D > 20 but < 40% with a negative bias in the CCV preceding samples
66780-001 through —008. Samples 66780-002 though —006 were detect and will be qualified
" .

SVOC — Batch 200259 and 200577

Bis{2-ethythexyl)phthalate was detected in the method blanks (MB) at a value > DL but < RL.
Samples 66780-012 through =021 had bis(2-ethylhexyl)phthalate values > DL, < RL and
<10X the MB value and will be qualified “U, B" at the RL. Sample 86780-022 had a bis(2-
ethylhexyl)phthalate value > RL, but < 10X the MB value and will be qualified “U, B® at the
reported value. ‘

PCB , ’
Samples 668780-012 and -014 through ~021 were re-extracted out of hold time. Only the re-
extracted sample results appear on the Cenlificate of Analysis and only the re-extracted
sample results will be validated. All associated sample results were non-detect for ali aroclors
and wilt be qualified "UJ, HT", with the exception of samples 66780 —019, 021 and =022,
These sample results were > DL but < RL for aroclor 1260 and these results will be qualified
“J, HT".

The surrogate (4cmx) %R for sample 66780-021 was < QC acceptance criteria (31-120%)
but > 10%. The sample resuits are already qualified “J" for detects and "UJ” for non-detects
due to hold time infringements. The descriplive flag “A1” will be added to these qualifiers.




Sample 66780-019 had an aroclor 1260 value > DL but < RL. The RPD (32%) between the .
primary and confirnation column was > QC acceptance criteria (25%). The value reported

will be changed to the highest value and is already qualified "J* due to hold time

infringements. )

HE

The samples were re-extracted and re-analyzed after the holding time had expired. Both sets

of resulis appear on the Certificate of Analysis and both sets of data will be validated.

Batch 2008686: The LCS %R was < QC acceptance criteria but > 10% for tetryl. All
associated sample results are non-detect and will be qualified “UdJ, A"

Batch 203692: The samples were re-extracted after their holding time had expired.
Both sets of results, QC summary’s and calibration data are provided. All the re-
extracted 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/Preservation

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

It should be noted that sample 66780-013 was received in a broken container in a
plastic bag. The laboratory was instructed to proceed with the analysis. It is not known
what affect this will have on the sample results and therefore no data will be qualified.

Callbration

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned
above in the summary section and as follows:

yoc _ ,

2-Butanone had a %D > 20 but < 40% with a negative bias in the CCV preceding samples
66780-001 through —008. Samples 66780-001, 007 and ~008 were non-detect and will not
be qualified. Several cther compounds had %D > 20% but < 40% (refer to DV worksheet). All
associated sample results were non-detect and no data will be qualified.

- SVOC - Batch 200259
The CCV preceding the samples had a %D > 20% but < 40% with a negative bias for 2,4-
dinitrophenol (24.5%) and 2,4-dinitrotoluene (24%), and with a positive bias for 2-nitroaniline
(23%). All associated sample results were non-detect and no data will be qualified.

PCB - Batch 200519

The CCV preceding sample 86780-013 had a %D > 20% but < 40% with a positive bias for
aroclor 1016. The sample result was non-detect and therefore unaffected by a positive bias:
no data will be qualified.




. Blanks

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

Surrogates

All Analysis: All surrogate acceptance criteria were met except as mentioned above in the summary
section.

Internal Standards
All Analysis: All internal standard acceptance criteria were met.
trix Spik Spike Duplicate (MS/MSD) Analysis
All Analysis: All MS/MSD acceptance criteria were met except as follows:

VOC-water
The PS/PSD was run on a sample of similar matrix from another SNL SDG. No data will be
qualified as a result.

SVOC - Batch 200259 and 200577
' Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 — 125%) and
. RPDs slightly higher than QC acceptance criteria (20%). Using professional judgment, no
. data will be qualified.

Laboratory Control Sample ILCSD) An

All Analysis: The LCS/LCSD awaptanbe criteria were met except as mentioned above in the
summary section and as follows:

VOC - soils

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

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

SVOC , '
It shouid be noted that no compound was associated with internal standard perylene-d12. No
data will be qualified as a result.

HE ~ Batch 200966

The LCS had a %R slightly < QC acceptance criteria (79-123%) for 4-amino-2,6-
dinitrotoluene (75%). The MS/MSD %R was in criteria, and using professional judgment, no
data will be qualified.

Detection L Dit

All Analysis: All detection I:rmts were properly reported. Samples were not diluted wnth the exception
of 66780-021 and -022 that were diluted 5X for PCB analysis.




Co n Ana
VOC and SVOC: No confirmation analyses required.

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

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

Other QC |

VOC: A trip blank and a field dup were submitted on the ARCOC. There are no “required” criteria for
assessing a field dup. No equipment blank was submitted on the ARCOC.

it should be noted that vinyl acetate is on the TAL for soils but not for waters.

. S8VOC, PCB and HE: A field dup was submitted on the ARCOC. There are no “required” criteria for
assassing a fleld dup. No equipment blank or 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

MEMORANDUM
DATE: November 06, 2002
TO: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605687 and 605668
GEL SDG #66780 Project/Task No. 7223.02.03.02

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

- Summary

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

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

Holding Times/Preservation

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

It should be noted that sample 66780-013 was received in a broken
container in a plastic bag. The laboratory was instructed to proceed with
the analysis. It is not known what affect this will have on the sample
results and therefore no data will be qualified.

Calibration

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




Blanks

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

Matrix Spike (MS) Analysis
The MS/MSD analyses met all QC acceptance criteria.

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

Replicates
The replicate analyses met all QC acceptance criteria.

TraceriCarrier Recoverios

No tracer/carrier required.

Negative Bias
All sample results met negative bias QC acceptance criteria.

Detgction Limits/Dilutions
All detection Emits were properly reported. No samples were diluted.

Other QC

A field duplicate was submitted on the ARCOC. There are however, no “required” data
validation procedures for assessing a field duplicate.

No field blank or equipment blank was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.




Data Validation Summary

Site/Project: DS S04/ !Sﬂn_gg'/l? Project/Task #:__ 793.02.03.00 #ofSamples; A0 & / Maix;_JSo// g 78
- AR/COC#: 605 66T L0¥ o8 Laboratory Sample IDs: EL780
\Dﬁtixatm'y: GRA 66780 - 06, Ay - Oda
Laboratery Report #: Gé& 780 b6 782 - ©0/
Analysis
QC Element Organics ' Inorganics 7Ry on T
Pesticide/ | HPLC GFAA/ | CVAA RAD | Other
voC SVOC PCB HE) ICP/AES | 7, Hg) CN Ohromssom
1. Holding Times/Preservation v v 'g Tl | A v | v v v
2. Calibrations T v~ v v v’ v v v v
3. Method Blanks v v, B v v v v J-JELJ!J; g, v v
5. Laboratory Control Samples v’ v’ Vv Vi, v v v v v v
6. Replicates S y o v vl v
8. Internal Standards }

9. TCL Compound ldentification

10. ICP Interference Check Sample

11. ICP Serial Dilution

12. Carrier/Chemical Tracer

Recoveries ‘ :
13. Other QC B P | pup L,DU" pve Y bup Dup ove | ove
] = Estimated Check () = Asceptable - 013 recesese " broken
U = NotDetected Shaded Cells = Not Applicable (also “NA”) _
:J : mmnﬁ?ﬂgm g;er 50’ vt > a5 9/ Reviewed By: - WML Date: //-06.03

Fradua G‘\A—s’ub'tf’ '
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Holding Time and Preservation

Site/Project: _0Jd S04/ Jamp//:«]L ARICOCH: __bOS o7 - 68 Laboratory Sample IDs: __ 66 780 - OO0/ #hry  ~ Odd
.
Laboratory: ___{ & 4 Laborsiory Report #: 0869 66780 =82 6782 - g0
HofSemples:_ o & s Marixi__So)/ ¥ 78
' . Days Holding
Analytical Holding Time Preservation | Preservation .
Sample ID Method Criteria Time was Criterla Deficisncy Comments
: goga £330
: 8330 Adl
66760~ g/a-kE|sw- pye sosdl 4 0ays| % |7 g wva ika] s YT, HT Vg ur
- O~ €5 14 |7 ey
-018 6 | 12 |8 Gays
- O/o-AF] 12 S obys
- 0/7-£4 : 18 [ days
~0/8-8E 22 /..S" oy s
-z
-019-86 1 |4 days VT vt 5 4 aco
- 020-f& 1 | & cays | A CT i
’ B VT HT
- 02-lee 1 [ A& oays owepk T, M fdbo
’ M UTRT
- QIR REG /] /"” 7orfo excepr T HT /60 L
I
66780 - 0/3- £E| St -84 L 8324 I SO IH s va s Bl T, i

| Reviewed By: ALt Date:_//- O 02




_ Volatile Organics (SW 846 Method 8260) ' Page 1 of 2
Site/Project:_Od8  JSos/ Jw/zyamcoc#: LOSHLLT —6F #ofSamples: _ #/ ¥ 7 Mati:_Jor/ ¢ 78
Laboratory: G EA Laboratory Report #: Laborstory Semple IDs: _66 T8O — OO/ #hny _— Ol 66783 - 00/ (T8)
Methods: ____Sp) - B4  Elo0A Batch#s: __olOO75 3 (3047 ) .,)mm‘g[m)
Calibs.
Gallh, cev
T R8D/ Field
Min. RF %D | Method LCS MS Equip. | Trip
s CAS#. Name E RE intercept q';; - Biks LCS{LcsR RPD MS | MSD RPD :P% Blanks | Blanks
i /daf&m.{mil 20 11l & lals sl a3l .
1 171556 |11 1-trichioroethane 0.10 £ w1 & A 4
2_179-3-5__ [1,132-teirachlormethane Jo.30 I
2179008 |1, 2-richiorocthan To.10 4 /
1_[75-343 |1, 1-dichioroethans Jo.ie I
1_[75-354 {13-dickiororthens Jo.20 Vvl VY Va i vl &1 /
|L_Ji07.062 [ 3-dichloraethone lo.10 - )il W
1 -390 |1, ) — I H/
I 75875 |12 dubloropeopane 0.0 ' HI
1 [reo3s  [Vbutansme (MEK) | u‘,ﬂ:‘y
T [110-783 iwmwm V.
591-78-€ 0.01 {
2 |108-10-1 jo.10
1_J67641 jo.01 / v 7 1
1 71432 lo50 /] il v Yo viv 1
1 _|75-27-4 Iozn [ }
3 [75.25-2  |bromofrm lo. [ Y4 N/ v - \‘
11748 0.10 ‘ &
1_[7s-154 % jo.r0 & \
IL_J"?&’M 10.10 | : A
2_}10850-7 |chlorvbonmene [o.50 ! i L VA YIVR V% 1 2
1 175003 ichloroothano jo.0 ya0l )
67-66-3 _|chlovofionm_ jo.20 X |
1 _[74-87-3__[chioromcihane Jo.10 { |
i _[10061-01.5 m - 020 |
124481 - {010 (7 n( ‘ 1
2 [100-41-4 .10 i \
1_|7509-2 _ |methyleno chioride (10xblk) | 10.01 \
100-42-5 lo.30 |
2 _127-184_ Jestrachiorocthene lo.20 )
108383 10xhik lo40 vid Yy v Y Wy \
10061026 {trans-1 3-dichiaropropane !0.10 \“ / —}—r —— ‘l
1_[75016  |tichleroethen: 0.30 ' A\ NG \
173014 chloride 0.10 \
2~ 11330-30-7 otal 0.30 i
Ly~ A~ Ditkioknt i
< - AICh A ‘
Comments: Notet Shsdedyows are RCRA
Ving/ e = L Reviewed By: St Date: /- 05 .0
(sw/s ) “%°

ouly B-18




Volatile Organics
Site/Project:

Page 2 of 2
AR/COC#: 605 Gt 7{ - 68 Batch #s:
Laboratory: Laboratory Report #: # of Sampies: Matrix:
Surrogate Recovery and Internal Standard Outllers (SW 846 Method 8260)
IS1 IS1 IS 2 IS2 1S3 Is3
Sample SMC 1 SMC 2 SMC 3 Area RT area RT ~-area RT -
N T S .#f ""//,’ﬂ’wJ
ol

/

]
/

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

bbb Ob
18 1: Pluorobenzene Comments: 420 baxn : PS/PLD  b£0G0 Swa {04
IS 2: Chorobenzene-d5 e
IS 3: 1,4-Dichlorobenzene-d4

. () ' Jve .
Soris  AC ¥ Cor Samc  fue (4 ot &)
[Ja 00! — 008 ) CCv 8oy ~ olbur -ol¥

¥ Applies  Jo Jonply 00} A - 008

I,zf NO No Q

2,25 if_. 4

*}a 7 LA an ‘7 /4

& o4

® o




. ad /ol / | .

_ , Semivolatile Organics (SW 846 Method 8270) Page I of 3
Site/Project: N5 Soll d’amp//\nj ARICOCH:_605heT, <68 Labocatory Sample Ds: _£6 780 — O/ HAru G2,
Laboratory: LRA Laboratory Report #: 66780
Methods: __ Cp) - But,  BJ70C D i &
i . y ) S ! 7} -orS,
# of Samples: &~/ Matrix: S04/ Bach#s: _ JNO25F /Jo:l ) rialaXuvim) /Joz/) ondy.
Calib.
T Calib.} 2er| €CV Fieid/]. .
Min. Method Lcs MS ujp. | F ferd/
1s|ena| cas # NAME ERF"""‘““RF RE | %D | BeRdlics fLess| L0 | Ms "”m%ﬁqmﬂg:s dup
/82 i-{j&’ %0 2] /2 7 1 2 1 1 Ims2 |miea |ms reg
2 | BN [12082-1 |2,2,4-Trichkocobenzens /1020 | v v b Vi Aviviosl v 1 viv] v v
1 | BN [95-50-1 {1,2-Dichlorobemene 0.40
1 | BN |541-73-1 |1,3-Dichiorobonzene |o.s0
|1 | BN [106-46-7 |1.4-Dichiorobenzene 0.50 v | v
3 | A [95954 [2,4,5-Trichlorophenol 020 v viwlv! v v |V
3 | A [88-062 [24,6-Trichlorophenol 020 vl v wilk2lv 1ol v |V
A [12083.2 {24-Dichlorophenol lo20
2 | A [10567-9 [2,4-Dimetirylphencl [o20 ,
3 | A [S1285 |24-dinitrophenol looil, / PRV S
3 | BN [121-142 [2,4-Dinitrotoluene fo20 4 v’ | v vV IivI|v] viy 1
3 | BN |606-202 [2,6-Dinitrotolnene [o:20
3 | BN {91.58-7 [2-Chloromphthalene o.s0
1 | A [s5573 [2-Chlorophendl joso A rilv |l v v |
2 | BN [91.576  [2-Methyiapiwhalone Joo
1 | A |95487 [2-Methyipbeool (ocresal) | | 0.70 s v lesiaal pg] V1 v
3 | BN [88.744  [2.Nitromniline oo | P
2 | A [88-75-5 |2-Nropheaot fo.10 \/
s | BN [91-94-1 [3,3'Dichlorobenzidine Joon
3 | BN [99092 [3-Nitrosniline o001],/ R
4 | A [$34521 [46Dinitro-2-methyipheact | | [0.01
4 | BN [101-55-3 [4-Bromophenyl-pheaylether | | J0:10
3 | BN [7003-72-3 [4-Colorophenyl-phcaylether | | j040
2 | A 59507 [4-Chioro-3-methylphenol jo.20 v | v v]iv]ivl v |V
2 | BN 1106473 [¢Chlorosniline foo1
1 | A [10644-5 [4-Methyiphenol (p-cresot) lo.so
Comments: m, p =000l v ] | L1 Npes: ls/"“”b}""‘?‘m?“ w2 oad 69 v v L
Reviewed By: A/ ad Date: /- /. 02
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Semivolatile Organics Page 2 of 3
Site/Project: ARICOC #:_60S 667 -8 Batch #s:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib,
T | Calib. D/ cev Fleld V. . .
Fm CAS # NAME E'ﬂ:'mn RF R | %o Method!Lcs|Loss [-53| ms MW&%mm F’;’u‘;
> WK\ 20 OJ
1d2 ) DOR | ) ] 'Z,F_)rl AL 2 4 /im0 o 2
3IBN  J100-016 [4-Nitroaniline /001 L/ Y v Y v
3]A 100027 |4-Nitropheool jo.01 e v v]i viviviviy
31BN [23-329  |Accnsphthene 0.90 vl v wl ol VT v
3] BN 208968 ]Accnephitiylene 0.50
4] BN [120-12-7 ]Anthracene 0.70
5| BN {56553  |Benz(s)anthracene Joso
BN [50.323  [Benzn{a)pyrenc lo70
BN 205992 [Benzo(b)ucranthene o7
f6] BN J191-242 (Benao(ahiiperyione 0.50
| BN [207-089 |Benao(k)finoranthene 0.70
2] BN ]111-91-1 |bis(2-Chiorethoxy)methane | | 0.30
1] BN 111444  [bie(2-Chiorouthyl)other Jo.70
1] BN [108.60-1 |bia(2-chloroisopropyljether | | jo.01
s| BN [117-81-7 |bis2-Etbyihexylphtainte | {l001 £/ |/ it
5] BN Ja5-687  |Butyfbonzylphthalate 0.01 S
4] BN (86748 [Carbamole oo
5] BN 218015 0.70
BN P3-70-3  |Dibosa(s,h)ansbraccnc 0.40
3] BN [132-649 |Dibemenfiran 0.80
3| BN |8466-2  |Diethylphthalase 0.01
3| BN [131-113  |Dimethyiphthalate 0.01
4] BN (84742  [Dia-buyiphthainic 0.01
[6] BN 17840 |Diacciylphthaiate [oo1 _
4| BN [ 206.44-0 0.60
3] BN [86-73-7  |Fluotens 0.90
- 4] B | 118-74-1 }Hexachiorobeazane fo.t0 v | v vl vivieggl v v
2| BN 37683 |Hexachiorobutndiene lo.ot v'| v wleulai |2 v 1TV
3] BN [7747-4  [Hexachionocyclopentodieac | § J0.01 !
1] BN J67-72-1  {Hexachloroothane Jo30 v| v wvisg oLl eel v
Comments:




Semivolatile Organics ' Page 3 of 3
Site/Project; AR/COC #: 605}_,6'7/, -p8 Batch #s: :
Labarstory: Laboratory Report #: # of Samples: Matrix:
Callb.
Calib. cev Fle Aesd
Min. R |FSDY| p |Method Lcs | Lcs MS .| F
BNA| cAS # NAME  (vo| "pp” lintercept R Blanks|"°%| @ |RPD| MS |MSD}gpp | DME. m anks up
<20%/ , ‘
(g2 | 78l | /%) ol |2 (s s lma lmog lmin gdoo
6 | BN [193-39-5 |indeno(1,2,3-cd)pyrene  {, " [0.50 . v v b / YR Vv
2 | BN |78-59.1 [1sophorone jo4o
2 | BN [91-203 [Naphthateac lo.70 ‘
2 | BN [98.95-3 |Nitrobenrene 0.20 v % viealvlea lu Y
R T o.01 .
1 | BN [621-64-7 [N-Nitroso-di-propylamine [, ~ [0.50 - vl ov vl vVivl v v v
A [87.86-5 [Pentachlorophicnol lo.0s v”| v vl v v vl v { v
BN [8501¢ [Phenanthrene 0.70
A |108.95-2 |Phenol los0 (vl IRV wlv vl vl v
BN [129-000 |Pyrene . 60 el IV vl vl v
BIPM.;}J/WAQ.
_ Surrogate Recovery Outliers . .
Sample |SMC1[SMC2|SMC3|SMC4|SMCS|SMCS|SMC7|8MC3 Comments: - O/3 recewed. Srolar  tortasner
P‘/N.aJl\.b‘ on QC Jbu\uv.ﬂ\.y ROt 0N TPA.
#oa Y RA b @)
# R TOA NN

SMC 1: Nitrobenzeme-dS (BN) SMC 2: 2-Flaorobiphesyt (BN) SMC 3: p-Terphonyl-d14 (BN)
SMC 4: Pionol-d6 (A) SMC 3: 2-Fiuoropbenol {A) SMC 6: 2,4,6-Tribrotsophenol (A)
SMC 7: 2-2-Chiorophonol-dd (A) SMC 3: 1,2-Dichiorobenzene-d4 (BN)

Internal Standard Outllers
Sample |15 1-area] 15 4.RT |18 2-area| 18 2.RT [16 3-aren] 18 S.RT |18 4-ares] 18 4RT |15 5-area] 18 ERT [is S-area] 18 6.RT

18 1: 1 4-Dichlorobenrens-g4 (BN) IS 2; Naphthalene-d8 (BN) IS 3: Acenaphtheno-di0 (BN)
IS 4: Phenathrene-410 (BN) 18 5; Chrysene-d1 2 (BN) IS 6: Perylene-d12 (BN)

B-22




PCBs (SW 846 - Method 8082)

Site/Project: 030 564/ Jarﬁp/fé? AR/COC #; 60856G7 Laboratory Sample IDs: ___ 64 780 — 0O/od FArw ~Oddl .
Labortory: __ G AR Laborstory Report #: 26780 . : _ :
Methods: __ JW-846 8062 ¥ 2)
o Q00378 L e d6¥5719 K7 %44
# of Samples: i Matrix: Jos/d Batch #s: / -0/3 K02 —Ar -y D .z;j
Caily LCS : M8 | Flsid ,
CAS # Name [C|imercept| RSD/R' | xn "'“m”‘ 168 |Lcsp| RPD | M8 | Mo | RPD p&. et m
YV, slEwesy o]y a2 la Dl ol o [0
12674-11-2 |Arocloe-1016 AR v v Val% wi NA | v WA
11104-28-2 |Aroclor-1221 v v v N
11141-16-5_Aroclor-1232 vV v < AN
53469-219 |Aroclor-1242 v v v [ N
12672-29-6 [Aroclor-1248 [, v v vl K N
11097-69-1 |Aroclor-1254 | vV y v v N
11096-82-5 [Aroclor-1260 [ iy vV o viviy v &\
Sample SMC SMCRT Ssmple SMC SMCRY | Comments: Sewvsa -0y Aru -02a
% REC - % REC ant VT, T eeept
66780 Od/ Homy % | (=730 %) N 08 s 2 seee THT
o Saw ce. ereteretl D 00/ ‘ .
T YN NI YT AT
Conflrmation
Sample CAS# | RPD>28% Sample CAS# | RPD>26% $A -0/a ~ouy S - 033
| 64780 - O/F | /260 ol o m\ﬁb fo bigher o 18 Roex raver owr o H7
ouly / Ser g Gote
on Lot A
; s4 - oy ¢ -0 X
‘ /Vo At olaa. ! ( 4 -ow - ok
BG\J'U\ # ;333 .SE“(; x7 9/!0 } T SRl V‘ldco-.uli'/j
Mg ok oudmeel Wik Stwpks Aok O Cot # Reviewed By: . /] /égx{/ Date: __//- Q6 - Od
Aok Yoo olaacd




Site/Projects DS 304/ damp/:&l, ARICOC #:
Laboratory:
Methods:
# of Samples:

(A

JuJ- 84

High Explosives (SW 846 Method 8330)

6056L7, - 68

Labosatory Report #:

8730

$¢ 780

Laboratory Sample IDs:

L7880 — g FAu - 0Jda

&

//

Matrix:

Jof/

Bawch#s: __ oD Q $66

@

reXhaueel dOFL 9

a4

CAS#

1
4
{

Cutve

intercept | R

99

2691-41-0

YA v

LCse

720%0)

Ms | MsD
L2

LCS
RPD
20%

<|35E

ma b

121-82-4

RDX

99-35-4

I,Zi,S-Trini!mbmm

99-65-)

sREKK &

- 198-95-3

Nitrobenzene

S -Fou

~ Equip.
Blanks
U
ANA
AN
\
AN

479-45-3

Tetryl

£

\

118-96-7

2.4 6-trinitrotoluene

A

\

35572-718-2

2-amino-4,6~dinitrotoluens

719 - .3 °4)

1946-51-0

4-amino-2,6-dinitrotoluene

73,

121-14-2

2. 4-dinitrotolucne

606-20-2

2,6-dinitrotoluenc

83-72-2

2-nitrotoluene

99-99-0

99-08-1

3-nitrotoluene

Jik ki

78-11-5

PETN

SMC %REC

SMC RT

Sample

SMC WREC

SMC RT

R7ILi

‘CAS #

_RPD > 25%

CASH

RPD > 25%

——-‘—3

Solids-to-aqueons conversion:

- mg/kg=pg/g: [(ng/ %) x (sample mass {g} / sample vol. {ml}) x {1000 m! / 1 fiter)] / Dilution Factor = ug /] Rgv:ewedBy'

o

p :
Comments: 203693 A go UJ H '  —e&
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Inorganic Metals
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TIR2493 % |\~ | . vl I V4 ¥ \ 1.z Viwa L v | w4 [V \
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General Chemistry
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) . Radiochemistry
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DSS SITE 1086: RISK ASSESSMENT REPORT

. Site Description and History

Drain and Septic Systems (DSS) Site 1086, the Building 6523 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-1Il on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy {DOE). The septic system consisied of a septic tank connected 1o a single seepage
pit. Available information indicates that Building 6523 was constructed in 1954 (SNL/NM March
2003), and it is assumed that the sepiic system was aiso constructed at that time. By 1991, the
septic system discharges were routed te the City of Albuguerque sanitary sewer system (Jones
June 1991). The old septic tank was filled with dirt and the system was abandoned in place
concurrent with this change (Romero September 2003).

Environmental concern about DSS Site 1086 is based upon the potential for the release of
constituents of concemn (COCs} in effluent discharged to the environment via the seepage pit at
this site. Because operational records were not available, the investigation was planned 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
major drainage is the Arroyo del Coyote, located approximately 1.4 miles east of the site. No
springs or perennial surface-water bodies are located within two miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuguerque International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat or slopes 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 92 percent of the annual
rainfall (SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1086 is
unpaved with some native vegetation, and no storm sewers are used to direct surface water
away from the site.

DSS Site 1086 lies at an average elevation of approximately 5,414 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 492 feet below ground
surface (bgs). Groundwater flow is thought to be to the west in this area (SNL/NM March
2002). The nearest groundwater monitoring wells are approximately 1,000 feet northeast of the
site. The nearest production wells are northwest and northeast of the site and include KAFB-4
and KAFB-11, which are approximately 3.0 and 3.3 miles away, respectively.

. Data Quality Objectives

The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia Naticnal Laboratories/New Mexico” (SNL/NM October
1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample
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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 constituents were released at
the site.

¢ Characterize the nature and extent of any releases.
¢ Provide analytical data of sufficient quality to support risk assessments.
Table 1 summarizes the rationale for determining the sampling locations at this site. The

source of potential COCs at DSS Site 1086 was effluent discharged to the environment from
the seepage pit at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling
DSS Site 1086 Potential COC Sampling Density Location
Sampling Area Soturce Locations (samples/acre) Rationale
Soil beneath the Effluent 1 NA Evaluate potential
septic system discharged to the COC releases to
seepage pit environment from the environment
the seepage pit from effluent
discharged from
the seepage pit

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

The soil samples were collected at one boring location at DSS Site 1086 with a Geoprobe™
from two 3- or 4-foot-long sampling intervals. Sampling intervals started at 10 and 15 feet bgs
in the seepage pit boring. The soil samples were collected in accordance with the procedures
described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2
summarizes the types of confirmatory and QA/QC samples collected at the site, and the
laboratories that performed the analyses.

The DSS Site 1086 soit samples were analyzed for volatile organic compounds (VOCs),
semivolatite organic compounds {SVOCs), high explosive (HE) compounds, polychlorinated
biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed
by an off-site laboratory (General Engineering Laboratories, Inc.), and the on-site SNL/NM
Environmental Restoration Chemistry Laboratory and Radiation Protection Sample Diagnostics
(RPSD) Laboratory. Table 3 summarizes the analytical methods and the data quality
requirements from the SAP (SNL/NM Octcber 1999) and FIP (SNL/NM November 2001).

AL/5-04/WP/SNE04:1s5508.doc C-2 840858.01 05/24/04 4:32 PM




00p gOSSSL FAINS/dMAG-SITY

€0

N 26 FOPEISA 10'8S80Y8

Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1086
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide Radionuclides | Alpha/Beta

Confirmatory 2 2 2 2 2 2 2 2 2
Duplicates 0 0 0 0 0 0 0 0 0
EBs and TBs {VOCs only) 1 0 0 0 0 0 0 0 0
Total Samples 3 2 2 2 2 2 2 2 2
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL

DSS
EB
GEL
HE
PCB
QA
Qc
RCRA
RFSD
SVOC
B8
VOC

= Drain and Septic Systems.

= Equipment blank.

= Generai Engineering Laboratories, {nc.

= High explosive(s).

= Polychlorinated biphenyl.
= Quality assurance.

= Quality control.

= Resource Conservation and Recovery Act.
= Radiation Protection Sample Diagnostics Laboratory.

= Semivolatile organic compound.

= Trip blank.

= Volatile organic compound.
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Table 3
Summary of Data Quality Requirements for DSS Site 1086
Analytical
Method? Data Quality Level GEL RPSD

VOCs Defensible 2 None
EPA Method 8260 :
SVOCs Defensible 2 None
EPA Method 8270
PCBs Defensible 2 None
EPA Method 8082
HE Compounds Defensible 2 None
EPA Method 8330
RCRA Metals Defensible 2 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 2 None
EPA Method 7196A
Total Cyanide Defensible 2 None
EPA Method 9012A
Gamma Spectroscopy Defensible None 2
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible . 2 None
EPA Method 900.0

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

EPA November 1986.

DSS = Drain and Septic Systems.

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

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

QC = Quality control.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.

The 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). No significant QA/QC problems were identified in the QA/QC
samples.

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 SNI/NM ER Project “Data Validation Procedure for

Chemical and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03
(SNL/NM December 1999). The data validation reports are presented in the associated DSS
Site 1086 proposal for no further action (NFA). The gamma spectroscopy data from the

RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No: RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
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resulls are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

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

W introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1086
was based upon an initial conceptual model validated with confirmatory sampling at the site.
The initial conceptual model was developed from archivai site research, site inspections, and
soil sampling. The DQOs contained in the SAP (SNL/NM October 1929) 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 1086, which is presented in Section 4.2.1 of the associated NFA proposal. The
quality of the data specifically used to determine the nature, migration rate, and extent of
contamination are described below. ‘

m.2 Nature of Contamination

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

Site 1086 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and any potential degradation products at DSS Site 1086.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1086 was deactivated in the early 1990s when Building 6523
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 septic
system at this site was therefore dependent upon the volume of aqueous effluent discharged to
the environment from this system when it was operational. Any migration of COCs from this
site after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1086.

.4 Extent of Contamination
Subsurface soil samples were collected from one borehole drilled beneath the seepage pit at

DSS Site 1086 to assess whether releases of effluent from the septic system caused any
environmental contamination.
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The DSS Site 1086 soil samples were collected at sampling depths starting at 10 and 15 feet
beneath the seepage pit. Sampling intervals started at the depths that effluent discharged from
the seepage pit 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 1086 and are
sufficient to determine the vertical extent, if any, of COCs.

. Comparison of COCs to Background Levels

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

Site 1086 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 alt
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 calcuiation 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 inarganic 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 1086. 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 1086 were to the subsurface soil resulting from the
discharge of effluents from the Building 6523 Septic System. Wind, water, and bicta 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 significance
as transport mechanisms at this site. Because the septic system is no longer active, additional
infiltration of water is not expected. Infiltration of precipitation is essentially nonexistent at

DSS Site 1086, as virtually all of the moisture either drains away from the site, or evaporates.
Because groundwater at this site is approximately 492 feet bgs, the potential for COCs to reach
groundwater through the unsaturated zone above the water table is extremely low.
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Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1086 with

Is Maximum COC
Concentration Less
Maximum SNL/MNM Than or Equal to the . b
Concentration Background Applicable SNL/NM BCF Bioaccumulator?
(All Samples) | Concentration Background (maximum Log K, (BCF>40,
coc (mg/kg) (mg/kg)® Screening Value? aquatic) (for organic coCs) | =09 Kow>4)

Inorganic

Arsenic 3.43 4.4 Yes 44°¢ - Yes
Barium 191 J 214 Yes 17Q¢ - Yes
Cadmium 02124 0.9 Yes 64° -~ Yes
Chromium, total 10.1 15.9 Yes 16° - No
Chromium VI 0.0274¢ 1 Yes 16° - No
Cyanide 01784 NC Unknown NC - Unknown
Lead 6.33 11.8 Yes 4g¢ - Yes
Mercury 0.0051 <0.1 Unknown 5,500° - Yes
Selenium 0.0795¢ <1 Unknown 800 - Yes
Silver 0.0442% <1 Unknown 0.5¢ - No

 Organic .

2-Butanone 0.00462 J NA NA 19 0.29¢ No
bis(2-Ethylhexyl) phthalate 0.0955 J NA NA 8510 7.6 Yes
PCBs {Arocior 1260)! 0.0013J NA NA 31,200¢ 6.72¢ Yes

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

PNMED March 1998.
¢Yanicak March 1997.
dNeumann 1976.

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

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

Value listed is the greater of either the maximum detection or one-half of the maximum detection limit,
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Table 4
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1086 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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BCF = Biocongentration factor.

coC = Constituent of concern.

DSS = Drain and Septic Systems.

J = Estimated concentration.

Kow = Cctanol-water partition coefficient.
Log = Logarithm (base 10).

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated.

PCB = Polychlorinated biphenyl.

SNL/NM = Sandia National Laboratories/New Mexico.

- = ipformation not available.
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Radiological COCs for Human Hea

Table 5

Ith Risk Assessment at DSS Site 1086 with

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

Is Maximum COC
Activity Less Than or

Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM IsCOCa
{All Samples) Activity Background BCF Bioaccumulator?®

coc (pCilg) (pCilg)? Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND (0.036) 0.079 Yes 3,000¢ Yes
Th-232 0.663 1.01 Yes 3,000¢ Yes
U-235 ND (0.134) 0.16 Yes 200¢ Yes
U-238 ND (0.541) 1.4 Yes 900° Yes

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

“Baker and Soldat 1992,

BCF = Bioconcentration factor,
coC = Constituent of concern,
DSS = Drain and Septic Systems.
MDA = Minimum detectable activity.
ND ()

pCi/g = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.

= Not detected above the MDA, shown in parentheses.
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COCs at DSS Site 1086 include both inorganic and organic constituents. The inorganic COCs
are nonradiological analytes only (radiological analytes were all below background). With the
exception of cyanide, the inorganic COCs are elemental in form, and are not considered to be
degradable. Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota.

The organic COCs at DSS Site 1086 are 2-butanone, bis(2-ethylhexyl) phthalate, and PCBs.
Organic COCs may be degraded through photolysis, hydrolysis, and biotransformation.
Photolysis requires light and therefore takes place in the air, at the ground surface, or in
surface water. Hydrolysis includes chemical transformations in water and may occur in the soil
solution. Biotransfarmation (i.e., transformation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
at this site. Because of the depth of the COCs in the soil, the loss of 2-butanone through
volatilization is expected to be minimal.

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1086. The
COCs at DSS Site 1086 include nonradiological inorganic analytes and organic analytes. Wind,
surface water, and biota are considered to be of low significance as potential transport
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching
into the groundwater at this site is highly unlikely. The potential for transformation of COCs

is low.

Table 6
Summary of Fate and Transport at DSS Site 1086
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

DSS = Drain and Septic Systems.

VL Human Health Risk Assessment

VEiA introduction

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

Step1.  Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and propetties of the site.

Step2.  Polential pathways are identified by which a representative population might be exposed to
the COCs.
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Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

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

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

Step 6.  These values are compared with guidelines established by the U.8. Environmental
Protection Agency (EFA), NMED, and the DOE to determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step 7. Uncertainties of the above steps are addressed.

V.2 Step 1. Site Data

Section I of this risk assessment provides the site description and history for DSS Site 1086.
Section H presents a comparison of results to DQOs. Section 1l discusses the nature, rate,
and extent of contamination.

VL3 Step 2. Pathway Identification
DSS Site 1086 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 atso considered in the pathway analysis. Because of the

-location and characteristics of the potential contaminants, the primary pathway for human

exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radioiogical 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 groundwaler at DSS

Site 1086 is approximately 492 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 1086.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
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Conceptual Site Model Flow Diagram for DSS Site 1086, Building 6523 Septic System
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V0.4 Step 3. Background Screening Procedure

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

Vi.4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration
was selected to provide the background screen in Table 4 and used te calculate risk attributable
o background in Section V1.6.2. Only the COCs that were delected above the corresponding
SNL/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
Environment” (DOE 1993). Radiological COCs that do not have a background value and are
detected above the analytical minimum detectable activity are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

V4.2 Resulis

Tables 4 and 5 show the DSS Site 1086 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 COCs exceed
background. Three constituents are organic compounds that do not have corresponding
background screening values.

The maximum concentration value for total PCBs is 0.0013 milligrams (mg)/kilogram (kg). This
concentration is less than the EPA screening level of 1 mg/kg (Title 40, Code of Federal
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than
the screening value, PCBs are eliminated from further consideration in the human health risk
assessment.

For the radiological COCs, none of the constituents exceed background concentration values.
Therefore, the radiological COCs are eliminated from further evaluation in the risk assessment
VIS Step 4. ldentification of Toxicological Parameters

Table 7 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 (IRIS) (EPA 2003), the

AL/B-04/WWP/SNLO4:1s5508 . doc C -15 840858.01 06/24/04 4:32 PM



00p'BOSSSLPOINS/IMPO-SIY

91-0

d Z8°F Y0/FE/S0 10°8S80F8

Table 7
Toxicological Parameter Values for DSS Site 1086 Nonradiological COCs
RfDg T SFq SFinh Cancer

cocC (mg/kg-d) | Confidence® | (mg/kg-d) | Confidence? | (mg/kg-d)? {mg/kg-d)"! Class® ABS
Inorganic
Cyanide 2E-2¢ M - — - - D 0.1d
Mercury 3E-4° - 8.6E-5¢ M - — D 0.014
Selenium 5E-3¢ H - - - - D 0.01¢
Silver 5E-3¢ L - - - — D 0.014
Organic
2-Butanone BE-1¢ L 2.9E-1¢ L - - D 0.1d
bis(2-Ethylhexyl) phthalate 2E-2f - 2g-2f - 1.4E-2f 1.4E-2f - 0.019

2Confidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from [RIS (EPA 2003):

D = Not classifiable as to human carcinogenicity.
SToxicological parameter values from IRIS electronic database (EPA 2003).
YToxicological paramster values from NMED (December 2000).
®Toxicological parameter values from HEAST (EPA 1997a).

Toxicological parameter values from EPA Region 6 (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.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk Information System.
mg/kg-d = Milligram(s) per kilogram-day.

{mgrkg-d) = Per milligram per kilogram-day.
NMED = New Mexico Environment Department,
RiDin = Inhalation chronic reference dose.
RiD, = Oral chronic reference dose.

SFinh = Inhalation slope factor.

8F, = Qral slope factor.

- = Information not available.

9801 IS SSA YOI INHIWSSHSSV JASTH

Yooz /vT/s



RISK ASSESSMENT FOR DSS SITE 1086 5/24/2004

Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background
Document for Development of Soil Screening Levels (NMED December 2000}, and the EPA
Region 6 (EPA 2002a), and the Risk Assessment Information System (ORNL 2003) electronic
databases.

VL6 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.

The appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Scil 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 1989).

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

VI.6.2 Risk Characterization

Table 8 shows an HI of 0.00 for the DSS Site 1086 nonradiological COCs and an estimated
excess cancer risk of 5E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from soif ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 9 shows an HI of 0.00 and no quantified estimated excess
cancer risk for the DSS Site 1086 associated background constituents under the designated
industrial land-use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
efiminated from further evaluation in the risk assessment for the industrial land-use scenario.

For nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 2E-9 (Table 8). 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
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Table 8
Risk Assessment Values for DSS Site 1086 Nonradiological COCs .
Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
CcOoC (ma/kg) Index Risk index Risk
inorganic
Cyanide 0.178J 0.00 — 0.00 -
Mercury 0.0051 J 0.00 - .00 -
Selenium 0.0795b 0.00 - 0.00 -
Silver 0.0442° 0.00 - .00 —
Organic
2-Butanone 0.00462 J 0.00 - 0.00 -
bis(2-Ethylhexyl) phthalate 0.0955 J 0.00 5E-10 0.00 2E-9
Total [ 000 | B5E-10 000 | 2E9
aEPA 1988.
bConcentration is one-half the maximum detection limit.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
= Information not available.
Table 9

Risk Assessment Values for DSS Site 1086 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 | — I — — -
Dinwiddie September 1997, Southwest Area Supergroup.
bEPA 10809.
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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local sail, other exposure pathways are not considered (see Appendix 1). Table 9 shows an Hl
of 0.00 and no quanitified estimated excess cancer risk for the DSS Site 1086 associated
background constituents under the residential land-use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the residential land-use scenario.

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

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

For the nonradiological COCs under the industrial land-use scenario, the Hl is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 5E-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. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable Hi nor an excess cancer risk for nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background censtituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental
estimated excess cancer risk is 4.98E-10 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under an industrial land-use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluatioh in the risk assessment for the industrial land-use scenario.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00,
which is befow numerical guidance. The estimated excess cancer risk is 2E-9. 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 Hl is 0.00 and the estimated incremental cancer risk is 2.16E-9 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiclogical COCs under the residential land-use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the residential land-use scenario.
V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1086
is based upon an initial conceptual model that was validated with sampling conducted at the
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site. The sampling was implemented in accordance with the SAP (SNL/NM October 1999) and
FIP (SNL/NM November 2001). The DQOs contained in these two documents are appropriate
for use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1086.

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

Table 7 shows the uncertainties {confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and
Technical Background Document for Development of Soil Screening Levels (NMED December
2000). Where values are not provided, information is not available from the HEAST (EPA

- 1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA
regions (EPA 2002a, EPA 2002b, EPA 2002¢). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.

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

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

V1.9 Summary

DSS Site 1086 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, calculations for
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 5E-10; thus, excess cancer risk is also below the acceptable risk value provided by the
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NMED for an industriat land-use scenario (Bearzi January 2001). The incremental Hl is 0.00
and the incremental estimated excess cancer risk is 4.98E-10 for the industrial land-use
scenario. Incremental risk calculations indicate insignificant risk to human health for the
industrial land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-9.
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 2.16E-9 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the industrial and residential land-
use scenarios.

The excess cancer risk from the nonradiolegical and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in Office of Solid Waste and Emergency Response Directive No. 9200.4-18 (EPA 1997b).
The summation of the nonradiolcgicat and radiological carcinogenic risks is tabulated in

Table 10.

Table 10
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1086, Building 6523 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
fndustrial 4.98E-10 0.0E+0 4.98E-10
Residential 2.16E-9 0.0E+0 2.16E-9

DSS = Drain and Septic Systems.

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

VIl Ecological Risk Assessment

Vil.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1086. 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 which is followed by a more
detailed risk assessment if warranted by the resulis of the scoping assessment. Initial
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components of NMED’s decision tree (a discussion of DQOs, 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 1086 1o constituents associated with site activities. Included in this section is
an evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bicaccumulation potential, and a summary of fate and transport
potential. A scoping risk management decision (Section VI1.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts is
necessary.

Vii.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1086 are at depths greater than 5 feet bgs.
Therefore, no complete ecological exposure pathways exist at this site and nc COCs are
considered to be COPECs.

Vil.2.2 Bioaccumulation

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

Vil.2.3 Fate and Transport Potential

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

vitz.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 1086. Therefore, no

COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

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

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

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmentat Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1998). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculations be performed based upon
a residential land-use scenario. Therefore, all three 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 soil
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Ingestion of contaminated fish and shellfish

¢ [ngestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products

e Ingestion of contaminated surface water while swimming

e Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

e [nhalation of airborne compounds (vapor phase or particulate)

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

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

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

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

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

® ¢ & & 0

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1 :
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial Recreational Residential
ingestion of contaminated drinking { Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particulate)
Dermal contact (nonradiological Dermal contact {(nonradiological | Dermal contact (nonradiological
constituenis 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 scil will be the
more significant exposure routes for chemicals; external exposure to radiation may alsoc be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000}).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations aiso 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 1893). 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 ficensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects to compare environmental transport models.

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

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

Risk (or Dose) = Intake x Toxicity Effect (either carcincgenic, noncarcinogenic, or radiologicai)
= C x (CR x EFD/BW/AT) x Toxicity Effect M
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 uniikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

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

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

Sdil Ingestion

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

[ _C,*IR*CF *EF *ED
: BW * AT
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where:

I, = Intake of contaminant from soil ingestion {milligrams [mg}/kilogram [kg}-day)
C, = Chemical concentration in soil (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 scil or dust directly by working in the contaminated soil. An estimate of
intake from inhaling soitl will be calculated as follows (EPA August 1997):

where:

| _C.tIR=EF +ED+ (%/For%)EF)

: BW * AT
|, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)

IR = Inhalation rate (cubic meters [m3)/day)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

. PEF= patrticulate emission factor (m¥kg)

BW = Body weight (kg) _
AT = Averaging time (period over which exposure is averaged) (days)

Soil Dermai Contact

where:

_C #CF*SA* AF * 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 factor (mg/cm?)

ABS= Absorption factor (unitless)

EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

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

_C, *IR*EF * ED

IW
BW * AT

where:

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

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

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

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

_C, *K*IR *EF * ED

1
N BW * AT

where:

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

C,, = Chemical concentration in water {mg/L)

K = volatilization factor (0.5 L/m?3)

IR, = Inhalation rate (m%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

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

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

Summary

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

Table 2

5/24/2004

Parameter Industrial Recreational I Residential
General Exposure Parameters
8.7 (4 hi/wk for
Exposure Frequency {dayfyr) 25080 52 wk/yr)ap 3502b
Exposure Duration (yr) 25a.b.c 3020 30abe
702.be 70 Adultake 70 Adultab.e
Body Weight (kg) 15 Chilgah.e 15 Childabe
Averaging Time (days)
for Carcinogenic Compounds 25,55020 25,5508b 25,5500
{= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,9504ab
{= ED x 385 day/yr}
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10020 200 Chifgab 200 Childab
_ 100 Adulta.P 100 Adulta®
Inhalation Pathway
15 Chilga 10 Chiida
Inhalation Rate (m3day) 20ab 30 Adulta 20 Adulta
Volatilization Factor (m3kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway :
2.4a 242 242
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Chiiga 0.2 Childa
Skin Adherence Factor (mg/cm?) D.22 0.07 Adult2 0.07 Adult2
Exposed Surface Area for Soil/Dust 2,800 Childe 2,800 Child2
{cm?/day) 3,3002 5,700 Adult 5,700 Adulta
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
“Exposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

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

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not available.

wk  =Week(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

5/24/2004

Parameter I Industrial ] Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 dayfyr 4 hriwk for 52 wk/yr 365 day/yr
Exposure Duration {yr) 2520 30ab 3020
Body Weight (kg) 70 Aduliab 70 Aduita.b 70 Adultab
Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/day*
Averaging Time (days)
{= 30 yr x 365 daylyr) 10,9509 10,9504 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300 10,9509 7,3004d.
Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8P
Fraction Ingested NA NA 0.2504d

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

eSNL/NM (February 1998).

¢EPA Region VI guidance (EPA 1996).
dFor radicnuclides, RESRAD {ANL 1993).

EPA = U.S. Environmental Protection Agency.

9 = Gram(s}

hr = Hour(s).

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

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

yr = Year(s).
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