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

Laboratories

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

Environmental Restoration Project

Site Histories Constituents of Concern Recommended Future Land Use
+ VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides. + Industrial land use was established for these twelve DSS AOC sites.

Resul'rs of Risk Analysis
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CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

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

" Dear Mr. Kieling,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports
and Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS) Sites
1010, 1028, 1083, and 1086. DOE is also submitting the Request for Supplemental
Information (RSI) responses for SWMUs 48, 135, 136, 159, 165, 166, and 167; and a soil
vapar summary report for Technical Area Il at Sandia National Laboratories, New

- Mexico, EPA ID No. NM5890110518. These documents are compiled as DSS Round 5
and NFA Baich 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 terminoclogy in the Consent Order, an NMED
determination of corrective action complete for each of these DSS sites.

This submittal includes descriptions of the site characterization work and risk
assessments for DSS Sites 1010, 1028, 1083, and 1086, and SWMUs 48, 135, 136, 159,
165, 166, and 167. The risk assessments conclude that for these eleven sites: (1) there
is no significant risk to human health under both the industrial and residential land-use
scenarios; and (2) that there are no ecclogical 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 2004

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

Sincerely,

VoS e
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 1010,
BUILDING 6536 SEPTIC SYSTEM AND
SEEPAGE PIT

June 2004

United States Department of Energy
Sandia Site Office




TABLE OF CONTENTS

LIST OF FIGURES ..ottt r et e e e e et e e et e e e e e e e e e ee e e e e e e eanan iii
LIST OF TABLES ... e e e e et e e e e et e e e e e e e e e e e e eneaae s v
LIST OF ANNEXES ... e e e r e e re e s e e vii
ACRONYMS AND ABBREVIATIONS L. oot e e e e e e ea e eeeavn s e neaes ix
1.0 PROJECT BACKGROUND ... e 1-1

2.0 DSS SITE 1010: BUILDING 6536 SEPTIC SYSTEM AND SEEPAGE PIT......... PR 241

2.1 SUIMIMATY ..ottt et e e e e e e e en et e e e eae s anabs e s beseseeaaesansnnnnes 2-1
22 Site Description and Operational History..........ccooveiiini e, 2-1
221 Site DesSCrptioN ... 2-1
222 Operational HISTONY ... e 2-7
2.3 =1 o B LT S TR PSP PR 2-7
2.3.1 Current Land USe ..ottt e 2-7
2.3.2 Future/Proposed Land USe ..ot e, 2-7
3.0 INVESTIGATORY ACTIVITIES ... .ottt e 3-1
3.1 S0 ] 421 7=V U TR 3-1
3.2 Investigation 1—Septic Tank Sampling.......cccccoov v e 3-1
33 Investigation 2—Passive Soil-Vapor Sampling ..........cccoccviiiiriiiicieeceeeen 3-2
3.3.1 Passive Soil-Vapor Sampling Methodology ........c.cuovveveeiiiiniiiiiieeee. 3-2
3.3.2 Soil-Vapor Survey Results and Conclusions .............oveiniveenene 3-2
3.4 Investigation 3—So0il Sampling ......cccooriiiii e 3-3
3.41 Soil Sampling Methodology ..........ooo i 3-3
342 Soil Sampling Results and Conclusions ...........cccccceiiiniicccieee, 3-3

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and
Data Validation ReSUltS ... .......oooiiiiiiiiieiiei e 3-24
3.5 Site Sampling Data GapsS........ccoiiveeeeeee e e s 3-26
40  CONCEPTUAL SITEMODEL ...coooiiiiiiie et 4-1
4.1 Nature and Extent of Contamination ..., 4-1
4.2 Environmental Fate........oooo e 4-1
4.3 Site ASSESSIMENE ...t s et e te e eeans 4-86
4.3.1 UMY -ttt ettt e e e e e e e e s 4-6
432 RiSK ASSESSMENTS ...ttt e e e eaeea 4-8

AL/S-04/WP/SNLO4:.r5506 doc i 840857.03.01 05/24/04 4:28 PM



5.0

6.0

AL/5-04/WP/SNLO04:15506.doc ii

TABLE OF CONTENTS (Concluded)

4.4 Baseline RiSK ASSESSIMENIS . ....uouuiii it eaeans 4-8

441 HUman HEaIN .......oeeeieeeeeee et e e e eas 4-8

4.4.2 ECOIOGICAL. ... 4-8
NO FURTHER ACTION PROPOSAL ...ttt ee v nennaas 5-1
5.1 S o1 1{0] 2 7= 1 [= 3 OO 51
5.2 L0 11 1=) 1 [o] 2 U O 5-1
REFERENCES.................. ettt aetethettaettaetaiareen—aeeaaareaenteia—aneetaaartnntenenonn et rrrnnann 6-1

840857.03.01 05/24/04 4:28 PM



e,

Figure

2211

2212

3.3-1

3.3-2

4.2-1

LIST OF FIGURES

Location Map of Drain and Septic Systems (DSS) Site Number 1010,
Bldg. 6536 Septic System and Seepage Pit, TA-H ..., 2-3

Site Map of Drain and Septic Systems (DSS) Site Number 1010,
Bldg. 6536 Septic System and Seepage Pit, TA-H ..o, 2-5

View into the interior of the single (southwest) seepage pit, constructed of
stacked cinder block with an aggregate bottom, and with a drain line from
Building 6536 at the top of the unit. July 16, 1999..............ceiiiirinee, 3-5

Soil sampling with the Geoprobe™ at the Building 6536 southwest
seepage pit. View to the north toward Building 6536. September 4, 2002....... 3-7

Conceptual Site Model Flow Diagram for DSS Site 1010, Building 6536
SEPlC SYSIBIMI . e 4-3

AL/E-04/WP/SNLO4:r5506.doc il 840857.03.01 05/24/04 4:28 PM



This page intentionally left blank.

AL/5-04/WP/SNL04:r5506.doc iv 840857.03.01 05/24/04 4:28 PM



Table

3.3-1

3.3.2-1

3.3.2-2

3.3.2-3

3.3.2-4

3.3.2-5

3.3.2-6

3.3.2-7

3.3.2-8

3.3.2-9

3.3.2-10

LIST OF TABLES

Summary of Areas Sampled, Analytical Methods, and Laboratories Used
for DSS Site 1010, Building 6536 Septic System and Seepage Pit Sail
SBIMIPIES ettt a et e et a e a e

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, VOC Analytical Resuits, September 2002
(Off-Site Laboratory) ......coooeeiieeeeee e

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, VOC Analytical MDLs, September 2002
(Off-Site LabDOratorny) .......e e ettt m e

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, SVOC Analytical Results, September
2002 (Off-Site Laboratorny) .........ceeriiiiereeiiece et

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, SVOC Analytical MDLs, September 2002
(Off-Site Laboratony) ......ccoe oo e e ee e

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, PCB Analytical Results, September 2002
(Off-Site Laboratorny) ..ot

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, PCB Analytical MDLs, September 2002
(Off-Site LabOratOry) ......c.ueieieiieii et ce e e e ea e e ee e e e

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, HE Compound Analytical Results,
September 2002 (Off-Site Laboratory) ..o,

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, HE Compound Analytical MDLs,
September 2002 (Off-Site Laboratory) ........cccccovimiiiiei
Summary of DSS Site 1010, Building 6536 Septic System and Seepage

Pit, Confirmatory Soil Sampling, Metals Analytical Results, September

2002 (Off-Site Laboratory) ...........covieieriii e
Summary of DSS Site 1010, Building 6536 Septic System and Seepage

Pit, Confirmatory Soil Sampling, Metals Analytical MDLs, September

2002 (Off-Site Laboratory)

AL/5-04/WP/SNLD415506.doc vV 840857.03.01 05/24/04 4:28 PM



Table

3.3.2-11

3.3.2-12

3.3.2-13

3.3.2-14

4.2-1

4.3.241

LIST OF TABLES (Concluded)

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, Total Cyanide Analytical Results,
September 2002 (Off-Site Laboratory) .......ccccoiviieciie e 3-23

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, Total Cyanide Analytical MDLs,
September 2002 (Off-Site Laboratory) .......cccccveeiiciiieiieee e 3-23

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, Gamma Spectroscopy Analytical
Results, September 2002 (On-Site Laboratory) ..........cccceeiiiiiicciiiceeee e, 3-25

Summary of DSS Site 1010, Building 6536 Septic System and Seepage
Pit, Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results,
September 2002 (Off-Site Laboratory) ........ooececveeeeeiiieieceeccccieeecceeeeeas 3-26

Summary of Potential COCs for DSS Site 1010, Building 6536 Septic
System and Seepage Pit ... 4-5

Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1010, Building 6536 Septic System and Seepage Pit
L0 101 ToTa =T o1 O RS 4-7

AL/5-04/WP/SNL04:r5506.doc Vi 840857.03.01 05/24/04 4:28 PM



LIST OF ANNEXES

Annex

A DSS Site 1010 Septic Tank Sampling Results

B DSS Site 1010 Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results
C DSS Site 1010 Soil Sample Data Validation Results

D DSS Site 1010 Risk Assessment

AL/5-04/WP/SNL0O4:r5506.doc vii 840857.03.01 05/24/04 4:28 PM



This page intentionally left blank.

AL/5-04/WP/SNLO4:15506.doc viii 840857.03.01 05/24/04 4:28 PM



AOC
AOP
BA
bgs
COoC
DSS
EB
EPA
ER
FIP
GS
HE

HI
HWB
KAFB
MDA
MDL
mrem
NFA
NMED
ou
PCB
RCRA
RPSD
SAP
SNL/NM
SvOC
SWMU
TA
TB
TEDE
TOP
VOC

yr

ACRONYMS AND ABBREVIATIONS

Area of Concern

Administrative Operating Procedure
butyl acetate

below ground surface

constituent of concern

Drain and Septic Systems

equipment blank

U.S. Environmental Protection Agency
Environmental Restoration

Field Implementation Plan
Gore-Sorber™

high explosive(s)

hazard index

Hazardous Waste Bureau

Kirtland Air Force Base

minimum detectable activity

method detection limit

millirem

no further action

New Mexico Environment Department
Operable Unit

polychlorinated biphenyl

Resource Conservation and Recovery Act
Radiation Protection Sample Diagnostics
Sampling and Analysis Plan

Sandia National Laboratories/New Mexico
semivolatile organic compound

Solid Waste Management Unit
Technical Area

trip blank

total effective dose equivalent
Technical Operating Procedure
volatile organic compound

year(s)

AL/S-04/W P/SNLO4: 5506 doc ix

840857.03.01 05/24/04 4:28 PM



This page intentionally left blank.

AL/5-04/WP/SNL04:r5506.doc X 840857.03.01 05/24/04 4:28 PM



\\\

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

July 1995.

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

« Determine to the degree possible whether each of the 101 systems included on
the 19986 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.).

« ldentify 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 soit
borings) that would be required by the NMED.

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

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

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1010: BUILDING 6536 SEPTIC SYSTEM AND SEEPAGE PIT

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1010, the Building 6536 Septic
System and Seepage Pit. There are no known or specific environmental concerns at this site.
The assessment was conducted to determine whether environmental contamination was
released to the environment via the septic system and seepage pit present at the site. This
report presents the results of the assessment and, based upon the findings, recommends a risk-
based proposal for NFA for DSS Site 1010. This NFA proposal provides documentation that the
site was sufficiently characterized, that no significant releases of contaminants to the
environment occurred via the Building 6536 Septic System and Seepage Pit, and that it does
not pose a threat to human health or the environment under either industrial or residential land-
use scenarios. Current operations at the site are conducted in accordance with applicable laws
and regulations that are protective of the environment.

Review and analysis of all relevant data for DSS Site 1010 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1010 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 federai regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998).

22 Site Description and Operational History

2.2.1 Site Description

DSS Site 1010 is located in SNL/NM Technical Area (TA)-llt 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 950 feet southwest of the entrance to TA-HI
and is on the southeast side of Building 6536. The abandoned septic system consisted of a
septic tank that emptied to a 10-foot-diameter by 15-foot-deep seepage pit. A second 10-foot-
diameter by 10-foot-deep seepage pit with no associated septic tank was also installed on the
southeast side of Building 6536, approximately 60 feet southwest of the septic system
seepage pit (Figure 2.2.1-2). Septic system and seepage pit dimensions are based upon
engineering drawings (SNL/NM May 1992) and site inspections. The systems received
discharges from Building 6536, approximately 60 feet to the northwest.

The surface geology at DSS Site 1010 is characterized by a veneer of aeolian sediments underiain
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 1010,
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit
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moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a
preferred east-west orientation and have moderate to low hydraulic conductivities (SNL/NM March
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti.

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1 mile northeast of the
site. No perennial surface-water bodies are present in the vicinity of the site. Average annual
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is
8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration
rates for the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March
1996).

The site lies at an average elevation of approximately 5,407 feet above mean sea level
{SNL/NM April 2003). Depth to groundwater is approximately 487 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 1010 are KAFB-4 and KAFB-11,
approximately 2.8 and 3.2 miles to the northwest and northeast, respectively. The nearest
groundwater monitoring well is TAV-MW5, located approximately 900 feet north of the site.

2.2.2 Operational History

Available information indicates that Building 6536 was constructed in 1967, and it is assumed
the septic system and seepage pit were constructed at the same time. By June 1991,

Building 6536 was connected to an extension of the City of Albuquerque sanitary sewer system
{Jones June 1991). The old septic system and seepage pit lines were disconnected and
capped, and the system was abandoned in place concurrent with this change (Romero
September 2003). Building 6536 is currently known as the Re-Entry Burn-Up Simulation Test
Facility (SNL/NM March 2003). Because operational records are not available, the site

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

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1010 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1010 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,
1992, and 1995, waste characterization samples were collected from the septic tank
(Investigation 1). In 2002, a passive soil-vapor survey was conducted to determine whether
areas of significant volatile organic compound (VOC) contamination were present in the soil in
the septic system and seepage pit areas (Investigation 2). In 2002, near-surface soil samples
were collected from two borings drilled through the center of, and beneath, the two seepage pits
at this site (Investigation 3). Investigations 2 and 3 were required by the NMED/HWB to
adequately characterize the site and were conducted in accordance with procedures presented
in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) described in

Chapter 1.0. These investigations are discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of ail 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.

Agueous samples collected in December 1990 or January 1991 were analyzed for semivolatile
organic compounds (SVOCs), oil and grease, phenolics, polychlorinated biphenyls (PCBs),
metals, and gross alpha/beta activity (SNL/NM April 1991).

Aqueous samples collected on July 7, 1992, were analyzed at an off-site laboratory for VOCs,
SVOCs, pesticides, PCBs, metals, phenolic compounds, nitrates/nitrates, formaldehyde,
fluoride, cyanide, oil and grease, and radiological constituents. Sludge samples were also
collected from the septic tank at the same time and were analyzed for metals, gross alpha/beta
activity, tritium, and radiological constituents by gamma spectroscopy. Additional sludge
samples were collected on July 29, 1992, and again analyzed for gross alpha/beta activity,
tritium, and radiological constituents by gamma spectroscopy (SNL/NM June 1993).

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

The analytical results for these three septic tank sampling events are presented in Annex A. On
August 12, 1996, the residual contents, approximately 1,000 gallons of waste and added water,
were pumped out of the Building 6536 septic tank and managed according to SNL/NM policy
{Shain August 1996).
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3.3 Investigation 2—Passive Soil-Vapor Sampling

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6536 Septic
System and Seepage Pit area. This survey was required at this site by NMED/HWB regulators
and was conducted to determine whether significant VOC contamination was present in the soil
at the site.

3.3.1 Passive Soil-Vapor Sampling Methodology

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

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

upper 1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil.

The vapor samplers were left in the ground for approximately two weeks before retrieval.

After retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs
absorbed by the sampler while it was in the ground (Gore June 2002). Al samples were
documented and handled in accordance with applicable SNL/NM operating procedures.

3.3.2 Soil-Vapor Survey Results and Conclusions

A total of six GS passive soil-vapor samplers were placed in the septic system and seepage pit
area of the site (Figure 2.2.1-2). Samplers were installed at the site on April 25, 2002, and were
retrieved on May 10, 2002. Sample locations are designated by the same six-digit sample
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex B.

As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a
total of 30 individua! or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but
guantifiable) amounts of 14 individual or groups of VOCs were detected in the GS samplers
installed at this site. The analytical results indicated there were no areas of significant VOC
contamination at the site that would require additional characterization.
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3.4 Investigation 3—Soil Sampling

Soil sampling at DSS Site 1010 was conducted in accordance with the rationale and procedures
in the SAP (SNL/NM October 1999) approved by the NMED.

On September 4, 2002, soil samples were collected from two boreholes drilled through the
center of, and beneath, the two seepage pits at this site. Soil boring locations are shown on
Figure 2.2.1-2. Figure 3.3-1 shows the interior of the single (southwestern) seepage pit, and
Figure 3.3-2 shows soil samples bein’g collected by drilling a borehole through the center of, and
beneath, the unit with the Geoprobe™. A summary of the boreholes, sample depths, sample
analyses, analytical methods, faboratories, and sample dates is presented in Table 3.3-1.

3.4.1 Soil Sampling Methodology

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

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

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

Analytical resuits for the soil samples coltected at DSS Site 1010 are presented and discussed
in this section.
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Figure 3.3-1
View into the interior of the single (southwest) seepage pit, constructed of
stacked cinder block with an aggregate bottom, and with a drain line from
Building 6536 at the top of the unit. July 16, 1999

AL/5-04/\WP/SNL04:r5506.doc 3-5 840857.03.01 05/25/04 9:12 AM



Figure 3.3-2
Soil sampling with the Geoprobe™ at the Building 6536 southwest seepage pit.
View to the north toward Building 6536. September 4, 2002
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Table 3.3-1
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1010, Building 6536 Septic System and Seepage Pit Soil Samples

Top of Sampling

Number of Intervals in each
Borehole Borehole Total Number | Analytical Parameters and Date Samples
Sampling Areas lL.ocations (ft bgs) of Soil Samples EPA Methods? Analytical Laboratory Collected
Septic System 1 15, 20 2 VOCs GEL 09-04-02
Seepage Pit EPA Method 8260
1 15, 20 2 SVOCs GEL 09-04-02
EPA Method 8270
1 15, 20 2 PCBs GEL 09-04-02
EPA Method 8082
1 15, 20 2 HE Compounds GEL 09-04-02
EPA Method 8330
1 15, 20 2 RCRA Metals GEL 09-04-02
EPA Methods 6000/7000
1 15, 20 2 Hexavalent Chromium GEL 09-04-02
EPA Method 7196A
1 15, 20 2 Total Cyanide GEL 09-04-02
EPA Method 9012A
1 15, 20 2 Gamma Spectroscopy RPSD 09-04-02
EPA Method 901.1
1 15, 20 2 Gross Alpha/Beta Activity GEL 09-04-02
EPA Method 900.0
Seepage Pit 1 23,28 2 VOCs GEL 09-04-02
EPA Method 8260
1 23, 28 2 SVOCs GEL 09-04-02
EPA Method 8270
1 23,28 2 PCBs GEL 09-04-02
EPA Method 8082
1 23, 28 2 HE Compounds GEL 09-04-02
EPA Method 8330
1 23, 28 2 RCRA Metals GEL 09-04-02
EPA Methods 6000/7000
1 23, 28 2 Hexavalent Chromium GEL 09-04-02
EPA Method 7196A
1 23,28 2 Total Cyanide GEL 09-04-02
EPA Method 8012A

Refer to footnotes at end of table.
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Table 3.3-1 (Concluded)
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1010, Building 6536 Septic System and Seepage Pit Soil Samples

Top of Sampling
Number of Intervals in each
Borehole Borehole Total Number | Analytical Parameters and Date Samples
Sampling Areas Locations (ft bgs) of Soil Samples EPA Methods? Analytical Laboratory Collected
Seepage Pit 1 23, 28 2 Gamma Spectroscopy RPSD 09-04-02
(continued) EPA Method 901.1
1 23,28 2 Gross Alpha/Beta Activity GEL 09-04-02
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 bipheny!.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.




VOGCs

VOC analytical results for the four soil samples collected from the two seepage pit boreholes
are summarized in Table 3.3.2-1. Method detection limits (MDLs} for the VOC scil analyses are
presented in Table 3.3.2-2. Only one VOC (2-butanone) was detected from this site. This
compound was not detected in the associated trip blank (TB) or equipment blank (EB). ltis a
common laboratory contaminant and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the four soil samples collected from the two seepage pit boreholes
are summarized in Table 3.3.2-3. MDLs for the SVOC soil analyses are presented in

Table 3.3.2-4. One SVOC (bis[2-ethylhexyl] phthalate} was detected in the two samples from
the septic system seepage pit (SP2). This compound was not detected in the associated EB
from this site. Itis a common component found in plastics and may not indicate soil
contamination at this site.

PCBs

PCB analytical results for the four soil samples collected from the two seepage pit boreholes are
summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are presented in Table 3.3.2-8.
Three PCBs were detected in the soil samples from the septic system seepage pit (SP2). PCBs
were not detected in the associated EB from this site.

HE Compounds

High explosive (HE) compound analytical results for the four soil samples coliected from the two
seepage pit boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are
presented in Table 3.3.2-B. No HE compounds were detecled in any of the soil samples or the
EB from this site.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the four soil samples coltected from the two seepage pit boreholes are summarized in
Table 3.3.2-8. 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, and significant metals concentrations were not detected in the
metals EB collected at this site.

Total Cyanide
Total cyanide analytical results for the four soil samples collected from the two seepage pit

boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented
in Table 3.3.2-12. Cyanide was not detected in any of the soil or EB samples from this site.
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Table 3.3.2-1
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
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 {ft) 2-Butanone
605669 |6536-SP1-BH1-23-S 23 ND (3.74)
605669 |6536-SP1-BH1-28-S 28 11.2
605669 |6536-SP2-BH1-15-S 15 6.41
605669 |6536-SP2-BH1-20-S 20 7.77]

Quality Assurance/Quality Control Samples {ug/L)

605669 | 6536-EB NA ND (2.31)
605669 | 6536-TB° NA ND (2.31)

Note: Values in bold represent detected analytes.

aEPA November 1986.

bAnalysis request/chain-of-custody record.

SER 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.

EB = Equipment blank.

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

ID = ldentification.

MDL = Method detection limit.
ug/kg = Microgram{s) per kilogram.
ug/t = Microgram(s) per liter.

NA = Not applicable.

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

SP = Seepage pit.

TB = Trip blank.

VOC = Volatile organic compound.
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Table 3.3.2-2

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, VOC Analytical MDLs

September 2002
(Oft-Site Laboratory)
EPA Method 82602
Detection Limit
Analyte (ng/kg)
Acetone 3.45-3.52
Benzene 0.441-0.45
Bromodichloromethane 0.48-0.49
Bromoform 0.48-0.49
Bromomethane 0.49-0.5
2-Butanone 3.67-3.74
Carbon disulfide 2.31-2.36
Carbon tetrachloride 0.48-0.49
Chlorobenzene 0.402-0.41
Chloroethane 0.794~-0.81
Chioroform 0.51-0.52
Chloromethane 0.363-0.37
Dibromochloromethane 0.49-0.5
1,1-Dichloroethane 0.461-0.47
1,2-Dichloroethane 0.422-0.43
1,1-Dichloroethene 0.49-0.5
cis-1,2-Dichloroethene 0.461-0.47
trans-1,2-Dichloroetheneg 0.52-0.53
i 1,2-Dichloropropane 0.471-0.48
cis-1,3-Dichloropropene 0.422-0.43
trans-1,3-Dichloropropene 0.245-0.25
Ethy! benzene 0.373-0.38
2-Hexanone 3.7-377
4-Methyl-2-pentanone 3.954.03
Methylene chloride 1.32-1.35
Styrene 0.382-0.39
1,1,2,2-Tetrachicrosthane 0.892-0.91
Tetrachloroethene 0.373-(.38
Toluene 0.333-0.34
1,1,1-Trichloroethane 0.52—0.53
1,1,2-Trichioroethane 0.529-0.54
Trichloroethene 0.441-0.45
Vinyl acetate 1.75-1.78
Vinyl chloride 0.549-0.56
Xylene 0.382-0.39

aEPA November 1986.

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

MDL = Method detection
ug’kg = Microgram(s) per

limit.
kilogram.

VOC = Volatile organic compound.
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Table 3.3.2-3
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Confirmatory Soil Sampling, SVOC Analytical Results
September 2002
(Off-Site Laboratory)

SVOCs
(EPA Method 82703)
Sample Attributes (ng/kg)
Record Sample
Number® ER Sample ID Depth (ft) | bis(2-Ethylhexyl) phthalate
605669 | 6536-SP1-BH1-23-S 23 ND (30)
605669 | 6536-SP1-BH1-28-S 28 ND (30)
605669 | 6536-SP2-BH1-15-S 15 86.1 J (333)
605669 | 6536-SP2-BH1-20-S 20 59.5 J (333)
Quality Assurance/Quality Control Samples {ug/L)
605669 | 6536-EB [ NA | ND (1.27)
Note: Values in bold represent detected analytes.
3EPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
EB = Equipment blank.
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

guantitation limit, shown in parentheses.
MDL = Method detection limit.
ug/kg = Microgram(s) per kilogram.
ng/L = Microgram(s) per liter.

NA = Not applicable.

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

SP = Seepage pit.

SVOC = Semivolatile organic compound.
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Table 3.3.2-4
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Contirmatory Soit Sampling, SVOC Analytical MDLs
September 2002
{Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte {pg/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,hperylene 16.7
Benzo(k)fluoranthene 16.7
4-Bromophenyl phenyl ether 34
Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167
bis(2-Chloroethoxy)methane 12.3
bis(2-Chioroethyl)ether 37.3
bis-Chloroisopropyl ether 11
4-Chloro-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chiorophenyl phenyl ether 19.7
Chrysene 16.7
0-Cresol 26
Dibenz{a,hlanthracene 16.7
Dibenzofuran 17
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 11.3 _1
1,4-Dichlorobenzene 15.7
3,3 -Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Diethylphthalate 17.7
2,4-Dimethyiphenol 167
Dimethyiphthalate 18.3
Di-n-butyl phthalate 24
Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 253
2,6-Dinitrotoluene 33.3 ]
Di-n-octyl phthalate 30.3
Diphenyl amine 223
bis(2-Ethylhexyl) phthalate 30
Fluoranthene 16.7
Fluorene 4

Refer to footnotes at end of table.
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Table 3.3.2-4 (Concluded)

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soii Sampling, SVOC Analyticat MDLs

September 2002
{Off-Site Laboratory)
EPA Methed 82702
Detection Limit
Analyte (ug/kg)

Hexachiorobenzene 20

Hexachlorobutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachloroethane 22

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

2-Methylnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 18.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37

Nitrobenzene 20.3
2-Nitrophenol 17

4-Nitrophenol 167
n-Nitrosodipropylamine 22.7
Pentachlorephencl 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 6.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,6-Trichlorophenol 27.3

aEPA November 1986.

DSS = Drain and Septic Systems.

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

pag/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.3.2-5

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, PCB Analytical Results
September 2002

(Off-Site Laboratory)

Sample Attributes PCBs (EPA Method 808223) (ug/kg)
Record Sample
Number? ER Sample 1D Depth (it) Aroclor-1242 Aroclor-1254 Aroclor-1260
605669 |6536-SP1-BH1-23-S 23 ND {1.67) ND (0.5) ND (1)
605669 | 6536-SP1-BH1-28-S 28 ND (1.67) ND (0.5) ND (1)
605669 | 6536-SP2-BH1-15-S 15 6.2J 7.3 ND (1)
605669 |[6536-SP2-BH1-20-S 20 ND (1.67) 31.7 J 38.3
Quality Assurance/Quality Control Samples (ug/L)
605669 | 6536-EB [ NA ND(0.0588) | ND(0.049) | ND(0.049)

Note: Values in bold represent detected analytes.

®Analysis request/chain-of-custody record.

2EPA November 1986.
BH = Borehole.
DSS

= Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.
EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot (feet).

iD = [dentification.

J = Estimated concentration.

MDL = Method detection limit.

ng’kg = Microgram(s) per kilogram.

ug/l = Microgram(s) per liter.

NA = Not applicable.

ND () = Not detected above the MDL, shown in parentheses.
PCB = Polychlorinated biphenyi.

S = Soil sample.

SP = Seepage pit.
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Table 3.3.2-6

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, PCB Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte (ug/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 limit.

ug/kg = Microgram(s} per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.3.2-7

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, HE Compound Analytical Results

September 2002
(Ofi-Site Laboratory)

Sample Attributes HE
Record Sample (EPA Method 833072)
Number® ER Sample ID Depth (ft {ug/kg)
605669 | 6536-SP1-BH1-23-S 23 ND
605669 | 6536-SP1-BH1-28-S 28 ND
605669 |[6536-SP2-BH1-15-S 15 ND
605669 |6536-SP2-BH1-20-S 20 ND

Quality Assurance/Quality Control Samples (ug/L)

605669 |6536-EB T NA ND

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

BH = Borehole.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.
EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot (feet).

HE = High explosive(s).

ID = Identification.

ug/kg = Microgram(s) per kilogram.
ug/L = Microgram(s) per liter.

NA = Not applicable.
ND = Not detected.
S = Soil sample.
SP = Seepage pit.
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Table 3.3.2-8

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Confirmatory Soil Sampling, HE Compound Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 83302
Detection Limit
Analyte (ng/kg)

4-Amino-2,6-dinitrotoluene 341
2-Amino-4 6-dinitrotoluene 18.1
1,3-Dinitrobenzene 34.1
2,4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX 48
Tetryl 22.1
1,3,5-Trinitrobenzene 29
2,4 6-Trinitrotoluene 48

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.
ng/kg = Microgram(s) per kilogram.
RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
Tetryl = Methy!-2,4,6-trinitrophenylnitramine.
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Table 3.3.2-9
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Confirmatory Soil Sampling, Metals Analytical Results
September 2002

(Off-Site Laboratory)

Sampie Attributes Metals (EPA Method 8000/ 7000/ 7196A%) (mg/kg)
Record Sample
Number® ER Sample 1D Depth (ft) Arsenic Barium Cadmium Chromium | Chromium (V) Lead Mercury Selenium Silver
605669 | 6536-SP1-BH1-23-S 23 1.88J 32 0.295 J (0.495) 8.43 ND (0.0541) 3.89 0.00818 J |[ND (0.16)| ND (0.0893)
(0.00878)
605669 | 6536-SP1-BH1-28-S 28 177 J 181 0.0769 J (0.49) 6.2 ND (0.0543) 3.1 0.00201 J 0.311J ND (0.0884)
{0.00919) (0.49)
605669 | 6536-SP2-BH1-156-8 15 1.94J 63.4 0.282 J (0.495) 8.61 ND (0.0536) 5.31 0.0142 ND (0.16) | ND (0.0893)
605669 | 6536-SP2-BH1-20-S 20 1.82J 49.9 0.295 J (0.485) 9.32 ND (0.0544) 6.86 0.0221 ND (0.157)] ND (0.0876)
Background Concentration—Southwest 4.4 214 0.9 15.9 1 11.8 <0.1 <1 <1
Area Supergroup®
Quality Assurance/Quality Control Samples (mg/L)
605669 | 6536-EB NA ND (0.00224 J)|0.000316 J | ND (0.000313) [0.000934 J| ND (0.0054 J) IND (0.00172) |ND (0.000047) 0.00572 J {ND (0.000835 J)
(0.005) _(0.005) HT

2EPA November 1986.
bAnalysis request/chain-of-custody record.
CDinwiddie September 1997.

BH = Borehole.

DSS = Drain and Septic Systems.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

HT = The holding time was exceeded for the associated sample analysis.
D = Identification.

J = Estimated concentration.

J0)

MDL = Method detection iimit.

mgkg = Milligram(s) per kilogram.

mg/L = Milligram(s) per liter.

NA = Not applicable.

ND () = Not detected above the MDL, shown in parentheses.
s = Soil sample.

SP = Seepage pit.

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




Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Table 3.3.2-10

Confirmatory Soil Sampling, Metals Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 6000/7000/7196A2
Detection Limit
Analyte (mg/kg)

Arsenic 0.2-0.204
Barium 0.0648-0.066
Cadmium 0.0464-0.0473
Chromium 0.156-0.16
Chromium (Vi) 0.0536-0.0544
Lead 0.275-0.281
Mercury 0.000864-0.000945
Selenium 0.157-0.16
Silver 0.0876-0.0893

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 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, Total Cyanide Analytical Resuits

September 2002
(Off-Site Laboratory)
(EPA Method 90128)
Sample Attributes {mg/kg)
Record Sample
NumberP ER Sample ID Depth (ft) Total Cyanide _
605669 | 6536-SP1-BH1-23-S 23 ND {0.035)
605669 |6536-SP1-BH1-28-S | 28 ND (0.0221) |
' 605669 |6536-SP2-BH1-15-8 | 15 ND (0.0419) ]
605669 | 6536-SP2-BH1-20-S 20 ND (0.035)
Quality Assurance/Quality Control Samples (mg/L)
605669 |6536-EB | NA ND (0.00172) ]
aEPA November 1986.
bAnalysis request/chain-of-custedy record.
BH = Borghole.
DSS = Drain and Septic Systems.
EB = Equipment blank.
EPA  =U.S. Environmental Protection Agency.
ER = Environmenta! Resloration.
ft = Foot (teet).
1D = ldentification.

MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

mg/L = Milligram(s) per liter.

NA = Not applicable.

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

sP = Seepage pit.

Table 3.3.2-12

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
‘ September 2002
(Off-Site Laboratory)

Detection Limit

EPA Method S012A2

Analyte (mgrkg)
Total Cyanide 0.0221-0.0419
3EPA November 19B6.
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 analyses of the four soil samples collected from
the two seepage pit boreholes are summarized in Table 3.3.2-13. No activities above NMED-
approved background levels were detected in any sample analyzed. However, although not
detected, the minimum detectable activities (MDAs) for uranium-235 exceed the background
activity because the standard gamma spectroscopy count time for soil samples (6,000 seconds)
was not sufficient to reach the NMED-approved background activity established for SNL/NM
soils. Even though the MDAs may be slightly elevated, the values are still very low, and the risk
assessment outcome for the site is not significantly impacted by their use.

Gross Alpha/Beta Activity

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

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

Throughout the DSS Project, quality assurance/quality control samples were collected at

an approximate frequency of 1 per 20 field samples. These included duplicate, EB, and

TB samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples,
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 analytical 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 1010 (Table 3.3.2-1).

A set of agueous EB samples were collected following the completion of soil sampling at

DSS Site 1010 in September 2002. The EB samples were analyzed for the same constituents
as the soil samples that were sent to the off-site commercial laboratory for analysis. The EB
analytical results, presented on the DSS Site 1010 data summary tables, are discussed in the
previous section.

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

of Chemical and Radiochemical Data,” Technical Operating Procedure {TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
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Table 3.3.2-13

Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Confirmatory Soil 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
Number® ER Sample ID Depth (#) Result Error® Result Error® Result Error® Result Error®

805733 | 6536-SP1-BH1-25-8 23 ND (0.0302) - 0.452 0.223 ND (0.174 - ND (0.411) -

605733 | 6536-5P1-BH1-30-S 28 ND {0.0323) - 0.491 0.252 ND (0.184) -- ND (0.461) -

605733 | 6536-SP2-BH1-15-S 15 ND (0.0306) - 0.446 0.227 ND (0.185 - ND (0.481) -

605733 | 6536-SP2-BH1-19-S 20 ND (0.0343) - 0.479 0.253 0.0939 0.173 ND (0.496) -
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.16 NA T 1.4 NA
Supergroup?

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

bAnalysis request/chain-of-custody record.

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

BH = Borehole.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

D = ldentification.

MDA = Minimum detectable activity.

NA = Not applicable.

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

ND () = Not detected above the MDA, shown in parentheses.
pCi/lg = Picocurie{s} per gram.

S = Soil sample.

SP = Seepage pit.

- = Error not calculated for nondetect resuits,




Table 3.3.2-14
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.03) (pCi/g)

Record Sample Gross Alpha Gross Beta

Number® ER Sample ID Depth (ft) Result Errorc Resuit Errorc

605669 | 6536-SP1-BH1-23-S 23 6.78 2.34 241 3.28

605669 |16536-SP1-BH1-28-S 28 5.57 1.65 16.2 1.89

605669 16536-SP2-BH1-15-S 15 5.4 1.36 19.9 276

605669 | 6536-SP2-BH1-20-S 20 4.41 1.56 19.4 2.58
Background Activityd 17.4 NA 35.4 NA
Quality Assurance/Quality Control Samples (pCirL)

605669 | 6536-EB | NA | 0243 | 038 [ 053 | 0499

aEPA November 1386.

bAnalysis request/chain-of-custody record.

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

BH = Borehole.

DSS = Drain and Septic Systems.

EB = Equipment blank.

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

ft = Foot (feet).

ID = |dentification.

NA = Not applicabie.

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

SP = Seepage pit.

Radiochemical Data,” Administrative Operating Procedure (AOP) 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. 02 (SNL/NM July 1996). Annex C contains the data validation
reports for the samples collected at this site. The data are acceptabie for use in this NFA
proposal.

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

extent of possible COC releases. There are no further data gaps regarding characterization of
DSS Site 1010.

AL/5-04/WP/SNLO4:r5506.doc 3-26 840857 .03.01 05/24/04 4:28 PM



4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1010 is based upon the COCs identified in the soil
samples collected from beneath the two seepage pits at this site. This section summarizes the
nature and extent of contamination and the environmental fate of the COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA metals,
hexavalent chromium, and radionuclides. One VOC, one SVOC, and three PCB compounds
were detected in soil samples from this site. HE compounds, cyanide, and hexavalent
chromium were not detected at this site. None of the eight RCRA metals were detected at
concentrations above the approved maximum background concentrations for SNL/NM
Southwest Area Supergroup soils (Dinwiddie September 1997) or above the nonquantified
background concentrations. When a metal concentration exceeded its maximum background
screening value, or had no quantified background value, it was considered further in the risk
assessment process. None of the four representative gamma spectroscopy radionuclides were
detected at activities exceeding the corresponding background levels. However, the MDAs for
three of the four uranium-235 analyses exceed the corresponding Southwest Area Supergroup
background activity for uranium-235. Finally, no gross alpha/beta activity was detected above
the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been reieased into the vadose zone via aqueous effluent discharged
from the septic system and seepage pit. Possible secondary release mechanisms include the
uptake of COCs that may have been released into the soil beneath the two seepage pits at this
site (Figure 4.2-1). The depth to groundwater at the site (approximately 487 feet bgs) most
likely precludes migration of potential COCs into the groundwater system. The potential
pathways to receptors include soil ingestion, dermal contact, and inhalation, which could occur
as a result of receptor exposure to contaminated subsurface soil at the site. No intake routes
through plant, meat, or milk ingestion are considered appropriate for either the industrial or
residential land-use scenarios. Annex D provides additional discussion on the fate and
transport of COCs at DSS Site 1010.

Table 4.2-1 summarizes the potential COCs for DSS Site 1010. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1010 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.
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Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1010, Building 6536 Septic System and Seepage Pit
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Summary of Potential COCs for DSS Site 1010, Building 6536 Septic System and Seepage Pit

Table 4.2-1

Number of Samples
Where COCs
COCs Detected or with Detected or with
Concentrations Maximum Concentrations
Greater than Background Maximum Greater than
Number Background or Limit/Southwest | Concentration® Average Background or
of Nonquantified Area Supergroupb | (All Samples) | Concentrationd Nonquantified
COC Type Samples?® Background (mg/kg) (mg/kg) (ma/kg) Background®
VOCs 4 2-Butanone NA 0.0112 0.0068 3
SVOCs 4 bis(2-Ethylhexyl) NA 0.0861 0.0439 2
phthalate
PCBs 4 Aroclor-1242 NA 0.0062 J 0.0022 1
4 Aroclor-1254 NA 0.0317 J 0.0099 2
4 Aroclor-1260 NA 0.0383 0.0099 1
HE Compounds 4 None NA NA NA None
RCRA Metals 4 Mercury NQ 0.0221 0.0116 None
4 Selenium NQ 0.311J 0.1373 None
4 Silver NQ ND (0.0893) 0.0443 None
Hexavalent Chromium 4 None 1 NA NA None
Cyanide 4 Cyanide NQ ND (0.0419) 0.0167 None
Radionuclides | Gamma Spectroscopy 4 Uranium-235 0.16 ND (0.185) NCt 3
(pCilg) Gross Alpha 4 None NA NA NA None
(Gross Beta 4 None NA NA NA None

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

background.

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

results, divided by the n

umber of samples.

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

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

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

NC
ND ()
NQ
PCB
pCi/g
RCRA
SvVOoC
VOC

= Not calculated.
= Not detected above the MDL or MDA, shown in parentheses.
= Nonquantified background value.
= Polychlorinated biphenyl.

= Picocurie(s) per gram.
= Resource Conservation and Recovery Act.
= Semivolatile organic compound.
= Volatile organic compound.




No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex D provides
additional discussion of the exposure routes and receptors at DSS Site 1010.

4.3 Site Assessment

Site assessment at DSS Site 1010 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex D
discusses the risk assessment performed for DSS Site 1010 in more detalil.

4.3.1 Summary

The site assessment concluded that DSS Site 1010 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 1010.
This section summarizes the results.

4.32.1 Human Health

DSS Site 1010 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because 2-butanone, bis(2-ethylhexyl) phthalate, PCBs, mercury, selenium,
silver, cyanide, and uranium-235 are present above background or have nonquantified
background levels, it was necessary to perform a human health risk assessment analysis for the
site, which included these COCs. Annex D provides a complete discussion of the risk
assessment process, results, and uncertainties. The risk assessment process provides a
guantitative evaluation of the potential adverse human health effects from constituents in the
site’s soil by calculating the hazard index (Hl) and excess cancer risk for both industrial and
residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1010 is 0.00 for the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance
(EPA 1989). The incremental Hl risk, determined by subtracting risk associated with
background from potential nonradiological COC risk (without rounding), is 0.00. The excess
cancer risk for DSS Site 1010 COCs for an industrial land-use scenario is 4E-10. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk
value. The incremental excess cancer risk is 4.49E-10. Both the incremental HI and excess
cancer risk are below NMED guidelines.

The HI calculated for the COCs at DSS Site 1010 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
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potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for

DSS Site 1010 COCs 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 incremental
excess cancer risk is 1.95E-9. Both the incremental HI and incremental excess cancer risk are
below NMED guidelines.

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

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is
3.6E-3 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower
than the EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding
incremental estimated cancer risk value is 4.1E-8 for the industrial land-use scenario.
Furthermore, the incremental TEDE for the residential land-use scenario that results from a
complete loss of institutional controls is 9.3E-3 mrem/yr with an associated risk of 1.2E-7. The
guideline for this scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1010 is
eligible for unrestricted radiological release.

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

Table 4.3.2-1
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1010, Building 6536 Septic System and Seepage Pit Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 4.49E-10 4.1E-8 4.1E-8
Residential 1.95E-9 1.2E-7 1.2E-7

DSS = Drain and Septic Systems.

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

4.3.22 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March
1998). An early step in the evaluation compared COC concentrations and identified potentially
bicaccumulative constituents (see Annex D, Sections IV, VIL.2, and VI1.2.1). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998).
The risk assessment also includes the estimation of exposure and ecological risk.
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All COCs at DSS Site 1010 are located at depths greater than 5 feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

4.4.1 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1010 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 1010, 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 1010 for the following reasons:

» The soil has been sampled for all potential COCs.

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

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

5.2 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1010 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 1010
Septic Tank Sampling Results









TABLE 5
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS
"TECHNICAL AREA lll AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING
BUILDING 6536

SAMPLE NUMBERS SNLA004876, SNLAG04877

Parameter i ) Results Units
SEMIVOLATILE ORGANICS
Phenol* ' 50 pgfl
4-Methylphenol* : 180 - ug/l
Benzoic Acid* 660 pg/t
INORGANICS
- Oil and Grease 44 mgA
Phenolics 0.21 mg/l
PCBs
Aroclor 1242* o 2.3 ugh
METALS
Barium 0.2 mgfl
Cadmium ) 0.013 mgA
Chromium 0.033 mg/l
Copper 1.2 mgfl
Lead 0.11 mgfl
Manganese 0.18 mgft
Mercury 0.0010 mgfl
Nicke! 0.063 mg/t
Zinc o 1.1 mg/l
RADIOLOGICAL '
Gross Alpha 21 pCi/
Gross Beta 59 pCin

“Not on totatl toxic organic list

Project No. 301181.26.01
FEG-BB.027



.* Buildings 6535 and 6536
Area3d
Sample ID No. SNLA008421
Tank ID No. NRN

On July 7, 1992, aqueous and sludge samples were collected from the septic tank scr\}ing
Buildings 6535 and 6536. Analytical results of concemn are noted below.

+ Cadmium was detected in the aqueous sample at a level of 0.02 mg/L, which
exceeds the New Mexico Water Quality Control Commission Regulations '
discharge limit (NMDL) of 0.01 mg/L.

+ Lead was detected in the aqueous sample at a level of 0.26 mg/L, which exceeds
the NMDL of 0.05 mg/L.

» Mercury was detected in the aqueous sample at a level of 0.0036 mg/L, which .
exceeds the NMDL of 0.002 mg/L. ' '

+ Total phenolic compounds were detected-in the aqueous sample at a level of
0.029 mg/L, which exceeds the NMDL of 0.005 mg/L. '

.‘ No other parameters were detected in the aqueous fractions above NMDLs, City of
Albuquerque discharge limits, or Resource Conservation and Recovery Act toxicity
characteristic.

The holding time for volatile organic compounds analysis was exceeded by 39 days due to
analytical laboratory error. An exceeded holding time qualifies the data by presenting the
possibility that the data is biased low. The laboratory report also indicated that laboratory
contamination had been confirmed for bis (2-ethylhexyl)phthalate, which was measured at low
levels in the septic tank sample.

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

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

o
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Results of Septic Tank Analyses

(LIQUID SAMPLES)

Buliding No./Area: 6535/36 A-3
Tank 1D No.: NRN
Date Sampled: 7/7192
Sample 1D No.: SNLA-008421

State . COA

Measured | Discherge { Discharge
Analytical Perameter Concentration| Limit Limit Comments
Volatile Organics (EPA 624) (mgM) (mg/M) {mg/Mh
Trichloroethene 0.0058 0.1 (TTO=5.0)
Toluene 0.0042 0.75 (TTO=5.0) [Below reporting limit
Semivolatile Organics (EPA 625) (mg/) (mgM) | (mgn)
Bis{2-ethylhexyl)phthalate 0.039 NR {TTO=5.0] Below reporting limit (presence of laboratory contamination ‘confirmed)
Pesticides (EPA 608) {mg) {mg/) {mg/)
None delected above laboratory NR (TTO=5.0
ing limits

PCBs (EPA 608) {mgh) {mg/ (mgA)
None detected above laboralory 0001 | (TTO=50 )
reporting limits
Metals (mg/) (mg/) (mg/)
Arsenic ND (0.010) 0.1 2.0
Barium 0.24 1.0 20.0
Cadmium 0.028 0.01 28 Exceeds State Limit
Chromium 0.017 0.05 20.0
Copper 0.26 1.0 16.5
Lead 0.26 0.05 3.2 Exceeds Stale Limit
Manganese 0.16 0.20 20.0
Mercury 0.0036 0.002 0.1 Exceeds Stale Limit
Nickel — NR 12.0 Not analyzed
Selenium ND {0.010) 0.05 20
Siver 0.019 0.05 5.0
Thallium ND {0.020) NR NR
Zinc ) 4.2 10.0 28.0
Uranium ND (0.007) 5.0 NR
Miscellaneous Analytes {mg/1) (mg/ (mg/1)
Phenolic Compounds 0.029 0.005 . 4.0 Exceeds State Limit
Nitratos/Nitrites ND (1.0) 10.0 NR
Formaldehyde ND (1.0) NR 260.0
Fluoride 0.40 1.6 180.0
Cyanide ND {0.010) 0.2 8.0
Oil and Grease 4.4 NR 150.0
Radiclogical Analyses (pCiM {pCin) (pCiny
Radium 226 0 +/- 0.1 30.0 NR
Radium 228 10 +/- 30 30.0 NR
Gross Alpha 10 +/- 20 NR NR
Gross Betla 40 +/- 60 NR NR
Tritium 253 +/- 285 NR NR

below the asurface of the ground.

NR = Not Regulated; ND{#.#) = Noi Detected (Reporting Limit)
Note: City and State Diacharge Limits are for comparison purposes only.  City imits apply to discharge of sanitary sffluent and not septic tank waste, state limits apply 1o efiuent discharged onto or

Refersnces - Cliy of Abuguergque NM Sewer Use and Wasiewater Control Ordinance (19980), Section_8-9-3, snd New Mexico Water Quakty Control C ision Reguiations (1988), Section 3-100.
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Results of Septic Tank Analyses

(Sludge Sample)

Building No./Area: 6535/36 A-3
Tank iD No.: NRN
Date Sampled: 777192
Sample ID No.: SNLA008421
Measured + 2 Sigma

Analytical Parameter Concentration Uncertainty Units
Water Content 95.5 NA Yo
Arsenic ND(1.0) NA mg/kg
Barium 13.4 NA mg/kg
Cadmium 1.9 NA mg/kg
Chromium 1.5 NA mg/kg
Copper 18.9 NA mg/kg
Lead 185 NA mg/kg
Manganese 7.0 NA mg/kg .
Mercury ND(0.10) NA mg/kg
Nickel - NA mo/kg
Selenium ND(0.50) NA mg/kg
Silver 2.3 NA mg/kg .
Thallium ND(0.50) NA mg/kg
Zinc 270 . NA mg/kg B
Gross Alpha 16 13 pCilg
Gross Beta 42 23 pCiig
Gross Alpha 26 16 pCifg
Gross Beta 20 27 pCi/g
Gross Alpha 12 12 pCilg
Gross Beta 34 23 - pCilg
Gross Alpha 15 13 pCig
Gross Beta 28 23 pCirg
Tritium 253 285 pCilL
Bismuth-214 <0.0324 NA pCirmL
Cesium-137 0.0888 0.00366 pCi/mL
Potassium-40 0.240 0.0617 pCmL
Lead-212 0.0217 0.00667 pCi/mL
Lead-214 0.0334 0.00786 pCi/mL
Radium-226 0.165 0.0778 pCi/mL
Thorium-234 <0.229 NA pCivmbL
Thallium-208 <0.0144 NA pCimL

ND = Not Detected
NA = Not Applicable
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Results of Septic Tank Analyses
(Sludge Sample)

Building No./Area: 6536 A-3

Tank ID No.: NRN

Date Sampled: 7/29/92

Sample ID No.: _ “SNLA008579

: Measured + 2 Sigma
Anaiytical Parameter Concentration Uncertainty Units

Gross Alpha 6 17 pCig

Gross Beta ,1\8 42 pCi/g

Gross Alpha 5 17 pCi/g

Gross Beta 24 45 pCi/g

Gross Apha 9 17 pCilg

Gross Beta 20 42 pCirg

Gross Alpha 6 16 pCi/g

Gross Beta 8 38 pCifg

Tritium 0E+02 3E+02 pCirk =

Bismuth-214 0.400 0.0208 pCvmbL -

Cesium-137 <0.0171. NA pCirmL

Pt;tassium-40 0.407 0.0691 pCimL

Lead-212 0.0292 0.00482 pCi/mL .

Lead-214 6.309 0.0187 pCVhL ‘

Radium-226 <0.278 NA pCirmL _ .

Thorium-234 <0.213 NA pCi/mL
{|_Thallium-208 <0.0145 NA pCirmL

ND = Not Detected
NA = Not Applicable
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RESULTS OF SEPTIC TANK SAMPLING
""' CHEMICAL ANALYSES OF AQUEOUS SAMPLE
Building ID: Bidg 6536
Sample ID Number: 024386
Date Sampled: 7-05-95
) Detection NM Discharge COA Discharge

Parameter (Method) Result Limit (DL) Limit* Limit® Comments
Volatile Olﬁanics (6260} {mg/L) {mgl) (mgh) {mg/.)
Aceione 0.014 0.010 NR NR
Ssmivolatile Organics (8270) {mg/L) (mg/L) {mgl)} (mgh)
bis(2-Ethylhexyi)Phihalate 0.0074 0.010 NR. TTO =50
Pesticides/PCBs (8080) (mg/L) (mglL) (mg/L) (mg/L)
None detected above DL ND various NR / PCBs = 0.001 TTO = 5.0
Metals (6010/7470) . (mg/L} {mg/L) (mgh) (mg/L)
Arsenic 0.0034J 0.010 0.1 20
Barium 0.0164) 0.200 1.0 200

"- Cadmium ND 0.005 0.01 2.8
Chromium ND 0.020 0.05 200
Copper 0.018J . 0025 1.0 16.5
Lead 0.00284 0.003 0.05 32
Manganese ' 0.0351 0.015 02 20.0
Nickel ND 0.040 0.2 12,0
Selenium ND 0.005 0.05 : 2.0
Siiver ND 0.010 0.0 5.0
Thallium ND 0.010 NR NR
Zine _ 0.0478 0.020 10.0 28.0
Mercury ND 0.0002 0.002 0.1
Miscellaneous Analyses (mg/L) (mg/t) {mg/L) (mg/)
Field pH 7.6 pH units 0 - 14 pH units 6-9pHunits - 5 - 11 pH units
Formaidehyde (NIOSH 3500} 0.94 0.50 NR 260.0
Fluoride {300.0) ND 020 16 180.0
Nitrate + Nitrite (353.1)  ° 61 5.0 10.0 NR Exceeds NM Discharge

Limit.
' Refer to footnotes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING

. RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE
Building ID: Bidg 6536
Sampie 1D Number: _ 024386
Date Sampled: : 7-05-95
Parameter (Method) Resuﬁ ] MDA Criticat Level NM Discharge Limit* Comments
Radiological Analyses (pCil + 2-0) (pCilL) (pCi) (pCit)
Gross Alpha (9310) 8.35+3.35 - | 487 2.05 NR
Gross Beta (9310) 385+ 4.4 20 7 0.91 NR
Isotopic Analyses " (PCIL = 2-0) (pciL) (pCiL) (pCiL)
Tritium (906.0) 1.7 £526 89.3 ) 442 NR
Gamma Spectroscopy’ (pCi/mL £ 2-c) (pCifmL ) (pCIL) (pCil)
None detected above MDA | ND various NL NR
Notes:
* New Mexico Water Quall!y Contro} Commission Regulations (1990), Section 3-103,
® Analyzed in-hotise by SNL/NM Depantment 7715.
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NL = Not listed.

. NR = Not regulated.

AL/S-85/WP/SNL:T3816-27/1 V - 301455.221.07.000 10-12-85 12:18pm
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RESULTS OF SEPTIC TANK SAMPLING
’L CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building ID: Bldg 6536
Sampie 1D Number: 024386
Date Sampled: : 7-05-85
Percent Moisture: Not Reported
Detection Limit NM Discharge COA Discharge .
Parameter (Method) Resuit (DL) ) Limit* Limit® Comments
Pesticides/PCBs (8080} (vo/kg) (pg/kg) fmgy (mg/L)
Endrin Aldehyde ND X 290 NR TTO = 5.0
Aroclor-1254 8200 3800 0.001 TVO = 5.0
Arocior-1260 4100 380 0.001 TTO = 50
Metals (6010/7470) {mg/kg) {mg/kg) (mgl) (mo/L)
Arsenic 4.6J 1.4 ’ 0.1 2.0
Barium 1834 229 . 1.0 20.0
Cadmium ' i 358 57 0.04 28
Chromium 54.5 29 0.05 200
Copper 1020 286 1.0 16.5
Lead 285 3.4 0.05 3.2
Manganese : 222 17.1 .2 20.0
Nickel 81.6 457 02 12.0
Selenium 419 57 0.05 ' 2.0
Sitver 182 114 0.05 5.0
Thaltium ND 1.4 NR NR
Zinc 2200 22.9 10.0 28.0
Mercury 29 ) 1.1 0.002 0.1
Notes: .
2 New Mexico Water Quality Control Commission Regulations (1990), Section 3-103.
b City of Albugquerque Sewer Use and Wastewater Control Ordinance (1983), Section 8-9-3 M — maximum allowable concentration for grab sample.
B = Analyte detected in method biank.
X = Matrix interference during analysis.
DL = Detection limit indicated on laboratory reporn.
IDL = instrument detection limit.
J = Estimated concentration of analyte, between DL and IDL.
ND = Not detected above DL indicated.
NR = Not regulated.
TTO = Total toxic organics.

AL/S-95/WP/SNL:T3816-28/2 301455.221.07.000 12-8-95 4:20pm -



RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building 1D: Bidg 6536
Sample ID Number: 024386 .
Date Sampled: 7-05-95
Detettion NM Discharge COA Discharge
Parameter (Method) Result Limit (DL) Limi® Lim Comments
Miscellaneous Analyses (mg/L) (mg/L) (mgL) _(mgh)
Oil + Grease (9070) 255 | 0.98 NR 150.0
Total Phenol (9066) ND 0.050 0.005 4.0

Notes:

NR = Not regulated.

TTO = Total 1oxic onganics.

* New Mexico Water Quality Control Commission Regulations [1990), Section 3-103.
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Sectlon 8-9-3 M ~ maximum allowable concentration for grab sample.
DL = Detection kmit indicated on laboratory report.

IDL. = Instrument detection limit.

J = Estimaied concentration of analyte, between DL and IDL.
-ND = Not detected above DL indicated.

AlL/S-95/WP/SNL:T3816-26/2

301455.221.07.000 12-8-95 4:19pm




RESULTS OF SEPTIC TANK SAMPLING
! RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Bullding 1D: Bldg 6536
Sample 1D Number: 024386
Date Sampied: 7-05-95
Percent Moisture: Not Reported
NM Discharge :
Parameter (Method) Result MDA Critical Level Limit* Comments
isotopic Analyses (0CUg £ 2-0) (pCi) (pCiig) (eCilg)
Plutonium-239/240 0.002  0.007 0.018 0.012 NR
Plutonium-238 -0,003 £ 0.001 0.018 0.012 NR
Strontium-20 0.21 £ 0.04 0.39 0.19 NR
Thorium-232 0.18 £ 0.09 0.034 1 0.030 NR
Thorium-230 0.30.£0.13 0.042 0.033 NR
Thorium-228 0.22 +0.11 0.089 0.057 NR
Uranium-238 - 4.38 + 0.81 0.023 0.016 NA
Uraniim-235/236 169+ 0.34 0.025 0.018 NR
Uranium-234 5.50 + 1.01 0.021 0.015 NR
Dry Gamma Spectroscopy (pClg 2 2-0) (wCig) (pCify) (pCitg)
Cesium-137 0.068  0.018 0.016 0.008 NR
Cesium-134 ND 0.013 0.006 NR
Potassium-40 4.44 1052 0.13 0.064 NR
Chromium-51 ND 0.14 0.069 NR
Iron-59 ND 0.036 0.017 NR
Cobah-60 ND 0.016 0.008 NR
Zirconium-95 ND 0.027 0.013 NR
Ruthenium-103 ND 0.016 0.008 NR
Ruthenium-106 ND 0.12 0.059 NR
Cerium-144 ND 0.087 0.043 }wlﬂ
Thallium-208 0.10  0.02 0.014 NL NA
Lead-212 0.25 + 0.03 0.02 0.011 NR
Lead-214 0.26 + 0.04 0.03 0.015 NR
Bismuth-212 0.22 £ 0.09 0.10 NL NR
Bismuth-214 0.24 +0.04 0.03 NL NR
Radium-226 “0.244003 0.03 0.013 30.0°
‘ Refer to footnotes at end of table.
AL/G-95/WP/SNL:T3816-29/1 301455.221.07.000 10-12-95 12:18pm



RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building ID: Bldg 6536
Sample ID Number: ’ : 024386
Date Sampled: 7-05-95
Percent Moisture: Not Reported
" NM Discharge
Parameler (Method) Result MDA Critical Level Limit* | Comments
Dry Gamma Spectroscopy’ (pCly = 2-0) {pCitg} (pCirg) (pCilg)
Radium-228 ND 0.079 0.039 30.0¢
Actinium-228 ND 0.079 0.039 NR
Thorium-231 ND 0.42 0.21 NR
Thorium-232 . ND _ 0.079 0.039 NR
Thorium-234 2.47 £ 0.50 0.39 0.19 NAR
Uranium-235 0.13 + 0.02 ' 0.09 0.044 NR
Uranium-238 247 £ 050 0.39 0.19 ~NR
Americium-241 - ND 047 0.23 NR
Notes:
* New Mexico Water Quality Control Commission Regulations (1990), Section 3-103, :
® Isotopic uranium analyzed by NAS-NS-3050; piutonium by SL.13028/SL13033; strontium by 7500-SR; thorium by NAS- NS-3004
¢ Analyzed by method HASL 300 at Quanterra, St. Louis.
* NMWQCCR standard for Ra-226 + Ra-228 combined in pCilL.
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NR = Not regulated.
NL = Not listed.

AL/8-95/WP/SNL:T3816-28/2 ' 301455.221.07.000 10-12-95 12:18pm
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GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 AUTHOR: JWH

SITE INFORMATION

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

FIELD PROCEDURES

# Modules shipped: 142

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

Field work performed by: Sandia National Laboratories

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

# Modules Not Returned: 1

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM .  By: MM

Chain of Custody Form attached: v .
Chain of Custody discrepancies: None

Comments:

Modules #179227, -228, and -229 were identified as trip blanks.
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field.
Module #179231 was not returned.

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

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

ANALYTICAL PROCEDURES

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

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

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

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded. = . .

fifteen (15) days from the date of analysis.

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

Compounds/mixtures requested Gore Standard VOC/SVOC Target Compounds {Al)
Deviations from Standard Method: None

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

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

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

DATA TABULATION

# CONTOUR MAPS ENCLOSED: No contour maps were generated.

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

General Comments: :

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

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

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

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

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

Project Specific Comments:

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

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

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

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

nd

ANALYTES
BTEX

BENZ

TOL

EtBENZ
mpXYL
oXYL
C11,C13&C15

UNDEC
TRIDEC
PENTADEC
TMBs
135TMB
124TMB
ct12DCE
t12DCE
c12DCE
NAPH&2-MN
NAPH
2MeNAPH
MTBE
11DCA
CHCl13

111TCA
12DCA
CCly

TCE
OCt
PCE
CIBENZ
14DCB

BLANKS
TBn
method blank
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GORE-SORBER® Screening Survey
Final Report

KEY TO DATA TABLE :
Non-ER Drain & Septic, Kirtland AFB, NM

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

below detection limit

non-detect

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

benzene

toluene

ethylbenzene

m-, p-Xylene

o-xylene

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

undecane

tridecane

pentadecane

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

1,2,4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-methyl naphthalene

naphthalene

2-methyl naphthalene

methyl t-butyl ether

1,1-dichloroethane

chloroform

1,1,1-trichloroethane

1,2-dichloroethane
carbon tetrachloride

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene

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

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

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






GORE-SORBER?® Screening Survey Chain of Custody

For W.L. Gore & Associates use only
Production Order # 10960025

| p— ]

| EDRE?I

Crostive Technologles
Woridwide

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

Instructions: Customer must complete ALL shaded cells

b
L.

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER ly(}ATN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: KVE2NP-AFB, NM
P.0.BOX 5130 1 TLAMD
ALBUQUERQUE NM 87185 U.S.A. Pro;ect Manager: MIKE SANDERS -
Phone: 505-284-3303 Customer Project No.:
FAX: Sos-2894-261¢ Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation __135  #of Trip Blanks 7
# 179087 - #179144 Total Modules Shipped: 142 Pieces
#179150 #179233 - Total:Modules Received: \ 42— Pieces
# # Total Modules Installed; 13S_ Pieces
# # ¥} 44 1| Serial # of Trip Blanks (Client Decides) ' | #
L. # vy | *Ad1ee) | ¢ #
# # 1# #
# # # # #
[ # # # [ # #
# # # # #
# # - # # [ #
Prepared By: Cluypprere (AS— . # # | #
Verified By: ZM&_M;_ # BE ¥
Installation Peiform¥d. By: ' v | Installation Method(s) (circle those that appiy):
Name (please print): G /03W AR uend T A~ A4 “Slide Hammer Hammer Drill © Auger
Company/Affiliation: _<z, alC /ad 2n | Other; (5 /A 8&
Installation Start Date and Time: 4'2/2?/5—& lod/sT AW PM
Installation Complete Date and Time: &~ / A /a 2 PG40 ! &P PM
Retrieval Performed By: Total Modules Retrieved: _ Pieces.
| Name (please printy: _ G eSBERT 3 OIdTANA | Total Modules Lost in Field: Pieces
Company/Affiliation:1 SN/ Total Unused Modules Returned: ‘ Pieces
Retrieval Start Date and Time: ;/8/0 2 { / AM PM
Retrieval Complete Date and. Time; ! / AM M '
| Relinguished By = ye— Date | Time | Received By___M_LEe.__MAdL Date Time
Affiliation: W.L. Gore & A§soclxate.%lncl e oA * | Affiliation: S‘W«LW\ 3-4-D1
' Relinguished By :MMAM%J)M* Date | Time | Received By Date Time
Affiliation: —@{35 5-14-07) 1 253 | Affiliation:— I
Relinquished By Date | Time | Received By, Date Time
Affiliation Affiliation: W.L. zﬁ. & Associz, inc. [5/992| /4 00
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM8R.8
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GORE-SORBER® Screening Survey Chain of Custody

! : For W.L. Gore & Associates use only
Production Order # 10960025

=

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

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: KVE2NDE-AFB, N\M
P.0.BOX 5130 ’ 1 pTLAMD
ALBUQUERQUE NM 87185 U.S.A, Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
FAX: Sos-2894-2616 Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules fgr Installation _ 135 # of Trip Blanks 7
# 179087 - #179144 Total Modules Shipped: 142 Pieces
#179150 - #179233 7 | Total Modules Received: - | 42— Pieces
# T # . # Total Modules Installed;____| 3 S Picces
# - # # - # -Serial # of Trip Blanks (Client Decides) | #
R - # # - # i | #
# # - # #
o # # - # #
# # # - # #
" ¥ E - # #
# - # : 1# - # #
Prepared By: Cﬁé{a.m&— | S #
Verified By: - #
Installation Perform¥d By: Y Installation Method(s) (circle those that apply):
Name (please print): G r&/30e7_ A e~ T A A ' Slide Hammer Hammer Drill Auger
Company/Affiliation: _<5a0C //\JM | Other: 6 oyt B .
Instailation Start Date and Time: 4/2% 2 1p&(sT : AN PM
Installation Complete Date and Time: & /4 /22— 540! : EW PM
Retrieval Performed By: ' Total Modules Retrieved: —Tﬁ : —_ Pieces
Name (please print): o e BERT N TANA Total Modules Lost in Field: Pieces
Company/Affiliation:] S'-/\”’/ Ak Total Unused Modules Returned: _5__ Pieces
Retrieval Start Date and Time: é// 8 / 02— / / _ AM PM
Retrieval Complete Date and Time; / / » AM PM
Relinquished By =y Date | Time | Received By Aalo, Date Time
Affiliation: W.L. Gore & Assodl lates, Inc. 3- oA (2 Affiliation.— e dia ;| b33 2~Y-07
Relinquished By _Mﬂl%— Date | Time | Received By . Date Time
. affiliation: —Sesadva NV 685V 16-91-02{0935 | Atfitiation: . — |
ke]mquished By Date | Time | Received By: 2% L 2 2.y Date Time
| Afiaon Affiliation: W.L. Gée & Associates.he. | S52a¢ad /272D

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM 8R.8
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log ‘
Yt of 8
i EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL ar WATER ,
# DATETIME DATE/FIME HYDROCARBON ODOR (check one) COMMENTS
" (Chack ds appropriate) - .
LPH | ODOR | NONE | YES | NO
1. 179087 4[7.-%2 0875 p500-0l 80 o |eot/892- 55
2. 175088 “odzel } T &5 -3
3. 179089 a830l | , SsS-2
4, 179090 08496 ' (el
3 179091 A 08<2. N Nz =1
8. 175092 0952 22 N 2/90,1-» GS —~
7. 175093 /oo ' -~
8. 179094 /ote » —~3
As. . .1.179095. . (ol \ £ -2
10. | 17909 /35 o ¢00 o/EB7~ | ~S
11. 179097 1/ -
12. 179098 /258 | / —
13. 179099 {247 -3
14, 179100 {254 -2
15. 179101 {34 -
54 [ 179102 1247 597 O (082/ChZe- | 4
S 179103 /25Y] AR ~C
- 18, 179104 Jelok] -/
’ 179105 R ZEL , -
e 179106 \ 1440 KA \ -7
21. 179107 4724/01 08485~ 7-02 0936 (S3 e | oS
22. | 179108 ) -6
23, 179109 900 - -
24 179110 0407 -2
25. 179111 091 b -3
26. 179112 v 0932 N/ Y =]
27. 179113 4]&5[02 77461 5-10-01  gBfL 027/¢8 30| -5
28. | 179114 T 025¢ i 1 -2
29. 179115 08 0o -2
30. 179116 O@lo -4
31, | 179117 opig Vv 037 ¥ -1
32. 179118 NS |5-10-02 0925 o/a/égg ol
33, | 179119 722 i
34. 179120 7324 4
35. 179121 0942 2
36, 179122 0947 l
37. | 179123 095¢| -~ 1002 v 3
38. | 179124 AT 029/iesbo— | |
- % | 179128 [od 3 1 4] .
“T40. | 179126 (052 2
41, 179127 {03 NI LD _
= ] 179128 /420 |5-102) 1o 45 [e2o/isnr N 2.
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Assaciates, Inc. " FORM29R.1
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GORE SORBER SCREENIing SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM

SITES CCT AND CCX - PRODUCTION ORDER #10960025

DATE SAMPLE | '
ANALYZED NAME BTEX, ug{ BENZ, ug| TOL, ug| EtBENZ, ug| mpXYL, ugj oXYL, ug} C11, C13, &C15, ug| UNDEC, ug| TRIDEC, ug| PENTADEC, ug| TMBs, ug
MDL= 0.03 0.02 0.01 0.01 0.01 0.02 0.01 0.02
5/20/2002 179087 0.03 nd ‘ad bdl 0.01 0.02 0.51 0.04 0.02 0.45 0.06
5/20/2002 | . 179088 nd nd ad nd nd nd 0.53 0.03 0.02 0:48 0.00
5/20/2002 179089 nd nd nd nd nd nd 0.35 0.04 0.02 0.29 0.00
5/20/2002 179090 0.02 nd ‘nd nd 0.02 nd 0.94 0.06 0.03 0.85 0.04
5/20/2002 179091 0.13 nd 0:06 nd 0.05 0.02 0.12 0.03 0.04 0.05 0.03
5/20/2002 179092 nd nd ‘Ad nd nd nd 0.22 0.04 0.01 0.17 0.00
5/20/2002 179093 0.00 nd nd nd bdl nd 0.33 0.04 0.01 0.28 -nd
5/20/2002 179094 0.00 nd bdl nd nd nd 0.41 0.03 0.01 0.37 nd
5/20/2002 179085 nd nd ‘nd nd nd nd 0.45 0.05 0.06 0.34 0.00
5/20/2002 179096 nd nd ‘nd nd nd nd 0.44 0.06 0.05 0.33 0.06
5/20/2002 179097 0.05 nd nd nd 0.03 0.02 0.60 0.04 0.02 0.53 0.03
5/20/2002 179098 0.02 nd nd nd 0.02 nd 0.80 0.04 0.02 0.74 0.00
5/20/2002 179099 nd nd nd nd nd nd 0.63 0.05 0.01 0.57 0.00
5/20/2002 179100 nd nd nd nd nd nd 0.24 0.04 0.03 0.18 nd
5/21/2002 179101 0.06 nd 0.04 nd 0.02 nd 1.66 0.11 0.21 1.33 0.00
5/21/2002 179102 0.01 nd nd nd 0.01 nd 0.45 0.04 0.03 0.38 0.00
5/21/2002 179103 0.44 nd 0.19 0.04 0.17 0.04 1.04 0.11 0.05 0.89 0.04
5/21/2002 179104 0.01 nd nd nd 0.01 nd 0.39 0.04 0.01 0.34 0.00
5/21/2002 179105 nd nd nd nd nd nd 0.08 0.04 0.02 0.03 0.00
5/21/2002 179106 0.03 nd 0.03 bdl nd nd 0.48 0.03 0.03 0.43 0.00
5/21/2002 179107 0.09 nd 0.07 nd 0.02 nd 0.30 0.08 0.12 0.10 0.04
5/21/2002 | ~ 179108 0.06 nd 0.04 nd 0.02 bdi 0.04 0.03 0.01 bdl 0.00
5/21/2002 179109 0.02 nd nd nd 0.02 nd 0.00 bdl bdl bdl 0.00
5/21/2002 179110 0.00 nd bdi nd nd nd 0.03 0.03 bdl bdl 0.00
5/21/2002 179111 - nd nd nd nd nd nd 0.07 0.04 0.01 0.02 0.00
5/21/2002 179112 0.04 nd 0.03 nd 0.01 nd 0.02 0.02 bdl bdl 0.00
5/21/2002 179113 0.02 nd 0.02 nd nd nd 0.02 0.02 bdl bdl 0.00
5/21/2002 179114 nd nd nd nd nd nd 0.09 0.04 0.02 0.03 0.00
5/21/2002 179115 0.02 nd nd nd 0.02 nd 0.09 0.03 0.03 0.03 0.00
5/21/2002 179116 —nd nd nd nd nd nd 0.05 0.03 0.02 bdl nd
5/21/2002 179117 0.09 nd 0.07 nd 0.03 nd 1.21 0.05 0.32 0.85 0.00
5/21/2002 179118 0.16 nd 0.11 nd 0.05 nd 0.05 0.05 bdl bdl 0.00
5/21/2002 179119 0.08 nd 0.06 nd 0.01 nd 0.06 0.04 0.02 bdl 0.00
5/21/2002 179120 0.33} ! nd 0.21 nd 0.09 0.03 0.12 0.07 0.03 0.02 0.00
5/21/2002 178121 0.07 0.05 nd nd 0.02 nd 0.05 0.04 0.02 bdl 0.00
5/21/2002 179122 nd nd nd nd nd nd 0.05 0.03 0.01 bdl nd
5/21/2002 179123 nd nd nd nd nd nd 0.00 bdl nd bd nd
5/21/2002 179124 0.10 nd 0.08{ nd 0.02 nd 0.05 0.04 0.01 bdl nd
No mdl is available for summed combinations of analytes. In summed
5/30/2002 ¢ columns (eg., BTEX), the reported values should be considered
Page: 1 of 12 E;STIMATED if any of the individual compounds were reported as bdl. CCT_CCXrpt



Ds<S Sv7E

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

\\\\\

Z o/ o

SAMPLE '
NAME 124TMB, ug| 135TMB, ug| ct12DCE, ug} t12DCE, ug| c12DCE, ug] NAPH&2-MN, ug| NAPH, ug| 2MeNAPH, ug] MTBE, ug| 11DCA, ug] 111TCA, ug| 12DCA, ug
MDL= 0.03 0.02 : 0.14 0.03 0.01 0.02 0.04 0.04 0.02 0.02] .
175087 0.06 bdi nd} nd{ nd 0.11 0.06 0.05 nd nd nd nd
179088 bdi bdi nd} nd nd 0.02 0.02 bdi nd nd nd nd
179089 bdl bdl nd| nd nd 0.04 0.02 0.02 nd nd nd nd
179090 0.04 bdl nd} nd nd 0.15 0.10 0.05 nd nd nd nd
179091 0.03 bdi nd nd nd 0.02 0.02 bdi nd nd nd nd
170092 bdl nd ndf nd nd 0.00 nd bdl nd nd nd nd
179093 nd nd nd nd nd nd nd nd nd nd nd nd
179094 nd nd nd nd nd nd nd nd nd nd nd nd
179095 bdt nd nd nd nd 0.00 nd bdl nd nd nd nd
179096 0.06 bdl nd nd nd 0.56 0.34 0.23 nd|’ nd 0.03 nd
179097 0.03 bdi ndf nd nd 0.04 0.02 0.02 nd nd nd nd
179098 bdl nd nd} nd nd 0.00 nd bdl nd nd nd nd
179099 bdl nd} nd nd nd 0.00 nd bd nd nd nd nd
179100 nd nd nd nd nd 0.00 nd bdi nd nd nd nd
179101 bdi bdl ndl- nd nd 0.02 0.02 bdl nd nd nd nd
179102 bdl nd nd| nd nd 0.00 nd bdi nd nd nd nd
179103 0.04 bdl nd} nd nd 0.10 0.04 0.06 nd nd nd nd
179104 bdl nd nd|: nd nd 0.00 nd bdl nd nd nd nd
179105 bdl nd rﬁr nd nd 0.00 nd bdl nd nd nd nd
179106 bdl bdl nd} nd nd 0.00 nd bdl nd nd nd nd
179107 0.04 bdi nd}: nd nd 0.09 0.07 0.02 nd nd nd nd
179108 bdl bdl nd} nd nd 0.00 nd bdl nd nd nd nd
179109 bdl nd nd| nd nd 0.01 0.01 bdl nd nd nd nd
179110 bdl nd ndy’ nd nd 0.02 0.02 bdl nd nd nd nd
179111 bdi nd nd| nd nd 0.00 nd bdl nd nd nd nd
179112 bdl bdl nd| _ nd nd 0.03 nd 0.03 nd nd nd nd
179113 bdl nd nd|. nd nd 0.00 nd bdl nd nd nd nd
179114 bl bdl nd nd nd 0.02 0.02 bd! nd nd .nd nd
179115 bdl nd ndl’ nd nd 0.00 nd bdl nd| nd nd nd
179116 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179117 bdl nd nd nd nd ndl nd nd nd nd " nd nd
179118 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179119 bdl bdl nd nd nd 0.00 nd bdl nd nd 0.03 nd
179120 bdl bdl nd nd nd 0.00 nd bdl nd nd bdi nd
179121 bdl bdl nd nd nd 0.02 0.02 bdl nd nd nd nd
179122 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179123 nd nd nd nd nd nd nd nd nd nd nd nd
179124 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
No mdl is available for summed combinations of analytes. In summed
5/30" "2 i columns (eg., BTEX),the-  ted values should be considered
Pac if 12 al compounds were reported as bdl.

ESTIMATED if any of the inc

JT_CCXmt
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. GORE SORBER SCREENInG SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025
SAMPLE . o
NAME 124TMB, ug| 135TMB, ug| ct12DCE, ug} t12DCE, ug| ¢12DCE, ug] NAPH&2-MN, ug NAPH, ug) 2MeNAPH, ug| MTBE, ug] 11DCA, ugj 111TCA, ug| 12DCA, ug|
MDL= 0.03 0.02 0.14 0.03 0.01 0.02 0.04 0.04 0.02 0.02
179210 0.03 bd nd nd nd 0.10 0.05 0.05 nd nd nd nd
179211 bdi nd nd nd nd 0.00 nd bdl nd nd nd nd
179212 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179213 bdl nd nd nd nd 0.02 nd 0.02 nd nd nd nd
179214 0.03 bdi nd nd nd 0,04 0.02 0.02 nd nd nd nd
179215 bdl nd nd nd nd 0.09 0.03 0.06 nd nd nd nd
179216 0.04 bdl nd nd nd 0.00 nd bdl nd nd nd nd
179217 0.11 0.05 nd nd nd 0.12 0.06 0.06 nd nd nd nd
179218 0.05 bd! nd nd nd 0.02 0.02 bdl nd nd nd nd
179219 bdl nd nd nd nd 0.04 0.02 0.02 nd nd nd nd
179220 0.05 b nd nd nd 0.08 0.04 0.05 nd nd nd nd
179221 0.03 bdl nd nd nd 0.05 0.02 0.03 nd nd nd nd
179222 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179223 nd bdi nd nd nd 0.00 nd bdl nd nd nd nd
179224 bdl nd nd nd nd 0.00 nd bd! nd nd nd nd
179225 bdl bdi nd nd nd 0.02 0.02 bdl nd nd nd nd
179226 0.09 bdl nd nd nd 0.20 0.08 0.11 nd nd nd nd
179227 nd nd nd nd nd nd nd nd nd nd nd nd
179228 nd nd nd nd nd nd nd nd nd nd nd nd
179229 nd nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd} nd nd nd nd nd nd nd nd nd
method blank nd nd ndj nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd nd nd nd nd nd nd nd nd nd
method blank nd nd nd} nd nd nd nd nd nd nd nd nd
Maximum 0.11 0.05 0.00} 0.00 0.00 0.56 0.34 0.23 0.00 0.00 0.05 0.00
Standard Dev. 0.02 0.01 0.00 0.00 "0.00 0.06 0.03 0.03 0.00 0.00 0.01 0.00
Mean 0.02 0.01 0.001 0.00 0.00 0.03 0.02 0.02 0.00 0.00 0.00 0.00

5/30/2002
Page: 8 of 12

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

CCT_CCXmt
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1 GORE SORBER SCREENIvG SURVEY ANALYTICAL RESULTS

SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

SAMPLE ;
NAME TCE, ug| OCT, ug] PCE, ug] 14DCB, ug] CHCI3, ug] CCl4, ug] CIBENZ, ug|
MDL= 0.02 0.02 0.01 0.01 0.03 0.03 0.01
179087 0.78 nd 0.03] 0.02 bdl nd nd
179088 0.22 nd 0.02 nd nd nd nd
179089 0.21 nd 0.03 nd nd nd nd
179090 0.13 nd 0.02 nd nd nd nd
179091 0.09 0.20 0.04 bdl nd nd nd
179092 nd nd 0.23 nd nd nd nd
179093 nd nd 0.03 nd nd nd nd
179094 0.09 nd[ 0.3 nd nd nd nd
179095 nd nd 0.63 nd nd nd nd
179096 0.05 nd 0,41 nd nd nd nd
179097 bdl nd 0.56 nd nd nd nd
179098 bdl nd 0.24 nd nd nd nd
179099 0.04 nd " 0.40 nd nd nd nd
179100 0.12 nd 0,22 nd nd nd{ nd
179101 0.04 nd 0.14 nd nd nd nd
179102 nd nd 0.05 nd nd nd nd
179103 nd 0.18 0.03 ng nd nd nd
179104 nd nd nd nd nd nd) nd|
179105 nd nd 0.01 nj nd nd nd
179106 nd nd 0.05 nd; nd nd nd
179107 nd nd 0.06 nd} nd nd nd
179108 nd nd 0.02 nd| nd nd nd
179109 nd nd 0.02 ndj nd nd nd
179110 nd nd 0.02 nd| nd nd nd
179111 nd nd 0.03 Ldi nd nd nd
179112 nd nd nd nd}. nd nd nd
179113 0.14 nd 0.03 nd nd nd nd
179114 2.52 0.07 0.09 nd nd nd nd
179115 0.30 nd 0.06 nd| nd nd nd
179116 0.43 nd 0.02 nd nd nd nd
179117 2.71 nd 0.10 nd nd nd
179118 1.74 nd 0.33 nd nd nd
179119 2.50 nd 0.88 nd nd nd
179120 7.82 0.13 0139 nd nd nd
179121 11.48 nd 0.31 nd nd nd
179122 4.17 nd 0.06 nd bdi nd
179123 14,22 nd 0.24] nd nd nd
179124 bdl 0.09 1.72 nd nd nd
No mdl is available for summed combinations of analytes. In summed
5/37 102 ", columns (eg., BTEX), the  -rted values should be considered
Pa of 12 ial compounds were reported as bdj,

ESTIMATED if any of the ir

ST_CCXmt









ANNEX C
DSS Site 1010
Soil Sample Data Validation Results






RECORDS CENTER CODE: ER/1295/DSS/DAT

SMO ANALYTICAL DATA ROUTING FORM

PROJECT NAME: DSS Soil Sampling PROJECT/TASK: 7223 02.03.02
SNL TASK LEADER: Collins ORG/MS/CFO#: 6133/1089/CF032-02
SMO PROJECT LEAD: Herrera ' SAMPLE SHIP DATE: 9/5/2002
EDD
ARCQC LAB - L(ﬁ?h‘% PRELIM DATE FINAL DATE EDD ONQ BY
605669 GEL S7067 10/5/2002 XX JAC
NAME DATE
CORRECTIONS REQUESTED/RECEIVED:
, PROBLEM #:
REVIEW COMPLETED BY/DATE: Afe~ 19-14-0
FINAL TRANSMITTED TO/DATE: SANDERS -820ae in .14
SENT TO VALIDATION BY/DATE: C g gqg 15 2
RUSH VALIDATION REQUIRED EST. TAT:
VALIDATION COMPLETED BY/DATE: AT 3% 02

TQ ERDMS OR RECORDS CENTER BY!DATE:

0 L?"Iaha

COMMENTS:
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Site. ) soil sampling ARCOC: 6o Data: Organic, Inorganic and r\_..x}:chemistry
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Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM

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

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

See the attached Data Validation Worksheets for supporting documentation on the

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

Summary

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

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

Holding Times/Preservation

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

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

Blanks

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

Matrix Spike (MS) Analysis

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



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

Laboratory Control Sample (LCS) Analysis

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

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

Tracer/Carrier Recoveries

No tracer/carrier required.

Negative Blas

All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

Al detectioh limits were properly reported. No samples were diluted.

Other QC |

No field duplicate, field blank or equipment biank 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: 10/30/02
- TO: File
FROM: Linda Thal

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

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

Summary

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

SVOG - Batch 199845 water

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

PCB

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

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

Holding Times/Preservation

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



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

SVOC
The CCV preceding the soil samples had a %D > 20% but < 40% with a negative bias for

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

Blanks

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

HE — waters '
Tetryl was observed in the MB associated with sample 6&1 3-006 (equipment blank) at a
value > DL. The sample result was non-detect and no data will be qualified.

. Surrogates
All Analysis: All surrogate acceptance criteria were met.

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

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

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

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

SVOC - soils

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

Using professional judgment, no data will be qualified.

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

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

Laboratory Control Samples (L.CS/LCSD) Analysis
All Analysis: The LCS/LCSD acceptance criteria were met except as follows:



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

SVOoC :
It should be noted that no compound was associated with internal standard perylene-d12. No
data will be qualified as a result.

Detection Limits/Dilutions
All Analysis: All detection fimits were properly reported. Samples were not diluted.

- Confirmation Analyses
VOC and SVOC: No confirmation analyses required.

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

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

Other QC

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

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

_ duplicate was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.






Analytical Quality Associates, Inc.

616

Maxine NE

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

DATE:
TO:
FROM:

MEMORANDUM

10/31/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

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

See the attached Data Validation Worksheets for suppoiting 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 - soils

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

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

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

Chromium was detected in the MB and CCB at values > DL but < RL. Sample 66613-

009 (EB) had a chromium value > DL but < 5X the blank values and will be qualified
“J, B, B3".

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



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

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

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

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

Holding Times/Preservation

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

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

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

ICP-AES — Metals - soils

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

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

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

Laboratory Control Sample/Laboratory Control Sample Duplicate (L.CS/L.CSD) Analyses

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

Matrix Spike (MS) Analysis
All Analyses: The MS met QC acceptance criteria except as follows:

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



,,,,,,

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

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

Replicate Analysis

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

ICP-AES — water

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

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

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

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

All Other Analyses: No ICS required.
ICP Serial Dilution

ICP-AES: The serial dilutions met QC acceptance criteria except as follows:

ICP-AES — water

The sample used for the serial dilution was of similar matrix from SNL SDG 66619. No
data will be qualified as a resuit.

All Other Analyses: No serial dilutions required.
Detection Limits/Dilutions

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

All Other Analyses: No dilutions were performed.



Other QC

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

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

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



: ‘ : vaws va  juun dumimnary
Site/Project: OJJ Joif Jmpﬁ//ﬁll Project/Task #: 7003, Ox O2 O #ofSamples: /b & /O Matrix: JO// [:4 /720
ARCOC#: __ 605 669 Laboratory Sample IDs: __ 666/0 — 00/ Av - Ol
Laboratory: G AA 6613 -~ 00/ Shry = 0/0
Laboratory Report #: L b/O

Analysis
QC Element Organics ‘ Inorganics Hexanre
voc | svoc | Fesee Pgé)c icpiags | OFAN Cé:)‘“ o | P gf:::{,w

1. Holding Times/Preservation v v v Vv NA v v v %
2. Calibrations v v’ v v v’ v L v v
3. Method Blanks L Vv v 7,07, 888 v v v v’
4. MSMSD v VP v v v v v v v
5. Laboratory Control Samples v v v / v v v v v
6. Replicates ‘ o J \7 Ve 4 v’
7. Surrogates A
8. Internal Standards
9. TCL Compound Identification
10. ICP Interference Check Sample

11, ICP Serial Dilution

12. Carrier/Chemica) Tracer
Recoveries R B SO T _
13. Other QC 78 £8 <8 <8 P
' £8
J = Estimated Check () = Acceptable
U = Not Detected Shaded Cells = Not Applicable (also “NA™)

Ul = Not Detected, Estimated NP Not Provided . , ' .
R = Unusable Other: X éQn 4/%,9(4, Reviewed By: ﬂ//m Date: /O &/ 05
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Site/Project: _ 00 Jby/ Ja/neli‘ AR/COC #: 605669 Laboratory Sample IDs: ___ 666/0 ~ 00/ - fAns - Ore
v

Laboratory: BAA Laboratary Report #: [ 17910) _ 666/2 - 20/ Ha -0/ -
dofSamples; Zp £ /0 Matrix: __Jps! § /0
Samole ID Analytical | Holding Time | D2¥®HOMING | progervation | Preservation Comments
amp Method Criteria Excesdod Criteria Dsficiency omime
| (603 -008 IS0 - 84 7/ A M AU | Thoues STmbe e o vT HT

Reviewed By: X/ al_ Date: /O. F/. O

B-13




i

Volatile Organics (SW 846 Method 8260)

i

Page 1 of 2

Site/Project: 0 85 Jos/ 1 ame//di AR/COC #: 0S4, Y #ofSamples: & & .7 Matrix: Jos//8 ¢ o
Laboratory: ___ G &4 Laboratory Report #: 666 /0 Laboratory Sample Ds: _6066/0 - 00/ fAry -008 @lalnt? =00 Hr
Methods: _Sw) - 846 860 A/E Baich#s: _/ 999/ (So1) ) domasvgjﬁw)
ot 4/7 062 06i/3- o/
3 caib. | TEP- | ccv Fieid g
Min. RF 2 %D | Method LCs MS Equip. | Trip 5
S| cAS# Name C| e |1ercert R Blks | C3{CSP{ppp | MS |MSD]pop | B9 | Blanks | Blanks /Zs
,,11’05#0.99 %0 aly e Lals abi al 2 A L
1 _[71-556 _ [1,1,1-trichioroethane 0,10 v \ \%; A &4 | L
2 179345 ]1,1,2.2-tetrachioroethane 0.30
E 179005 [1,1 2-trichlorocthane 0.10
1175343 |1.1-dicklervethane 0.10
1 173354 {1,1-dickiorocthens 10.20 Wz N v% a
I Theres2 N rocthane 0.10
1 |540-590_ |1 total) 0.01
1 178-87-5 |1 0.01
2-batanone (MEK)
1 {78933 e 0.0t
1_|110-75-8__|2-chloroethyl viny] ether
J2_{591-786 |2 hexanone (MBK) _ 0.01
4-methyl-2-pentanone
2 jos-t04 o) 0.10
1 167641 |acetone(10xhik) 0.01 V4 N4 V4
1 _|71432_ |bewsene 050 I\ AL
1 [75-27-4 bromodichloromethane 0.20
3 178-25-2 bromoform 010 |/
1 [74-83-9 bromomethane 0.10
1_[75-150__ |carbon disulfide 0.10
1 13623-5 _|carbon tetrachloride 0.10
R [103-90-7  [chiorobenseme 0.50 [V V. V% VaVd VdVa
7500-3 __|chlorocthane 0.0]
6766-3 __|chioroform 0.20
74-87-3__|chioromethanc 0.10
1_|10061-01-3 |cis-1,3-dichloropropene 0.20 i
2 ]12448-1 [dibromochloromethane 0.10 NAVAVAV
2 1100414 0.10 1 1 L
1_17509-2___|methylene chloride (10xbik) | [ [0.01 vz A7
100-42-5__ Istyrenc 030
2 1127-134__|tetracklorocthens - 10.20
. 1108-88-3  [toluene(10xblk l0.40 ol v RV (VY Vdvd
2 |10061-02-6 [trans-1,3-dichloropropens 0.10 /
1, [7901-6__|mrichioroethese 0.30 L/ v IRV Ve V4 v
L [75014 _ (vimyl chlovide 0.10
2, [1330-20-7_|xylenes(total) 0.30
, (o8 41 2= DicAloro
Zranot " Lol -
Comments: Y//, /] alemre _ Notea: | Shaded quRAﬂ)ﬂﬂ’l_md& . .
7’(50,/;) mty)~ [t ey Reviewed By: A bl Date: /0 .29, 0Q
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Site/Project: ARICOC#®:: 40T 669 Batch #s:
- Laboratory: 1 ahoratory Report #: # of Samples: Matrix:
Surrogate Recovery and internal Standard Outllers (SW 846 Method 8260)
1S 1 IS 1 1S2 S 2 1S3 IS .
Sample SMC 1 SMC2 SMC 3 Area RT area RT area R
IV T uyn /
1
"
J | =
/
/
//

SMC 1: 4-Bromofluorobenzene
SMC 2: Ditvomofivoromethane
SMC 1: Toluene-d8

1S 1: Fiuorobenzene Comments: Jov)s Al JARID bowslHy - S0/
IS 2: Chorobenzene-d5 ;
1S 3: 1,4-Dichlorobenzene-d4 Hio PJPIo 66606 ~O0

B-19
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Semivolatile Org..n’ics (SW 846 Method 8270)

|

_ ] - Pagel of
Site/Project: DY Joy/ J&m'p//n?AR/COC#: 60546 9 Laboratory Sample IDs: 666 /0 - np9 A -0
Laboratory: QE’A Laboratory Report #:_ bbe/Q & 664 45 {64 /3~ 004 (R)
Methods: J0) - 4L B 70C
#ofSemples: & & / Marix: __Jo// & &8 Batch #s: /99710)@/30”1) /1‘?5&5@4 &3 )
bbb /3~
T {min. e %i;’. SV | Method LCS ms | Fletd | ot | Fiewd | my | mso
IS|BNA| CAS # ’ NAME ::. RF intercept R Blanks LCS j[LCSe RPD MS |MSD RPD DR:’T) Blanks | Blanks
N W S ’ >05 { 20%/ 1 20
. 2 Al "aly 099/ 217 |2 / - 2 d
2 |BN [120821 }1,2,4-Trichlorobeazene 20 / Vivivimvdl vivi ol v | 4
1 | BN [95-50-1 |1 2-Dichlorobenzene 0.40 \
1 [ BN 841731 [1,3-Dichiorobenzene 0.60 \
I | BN |10646-7 |1,4-Dichlocobeszene 0.50 v v v Vv \
3 | A {95954 [2.4.5-Trichlorophenol 020 v | v Se | syl \
3 | A [88062 (2,46 Trichlorophenol 020 1 Vol v 4171 ugl \
2 | A 120832 [24-Dichlorophenol 020 e \
2 | A [105679 [24-Dimcthyipbenol 020 LT
3 | A [51-285 [2,4-dinitrophenot INVARYAVENZIVAN
3 | BN {121-14-2 {2.4-Dinitrotoluene 020l V/ Vi v W | v v | v ]
3 | BN 606-20-2 |2,6-Disitrosoluene 0.20 \
3 | BN [91-58-7 |2Chloronapinhatcas 0.80 \
1 | A [95578 [2-Chlorophenc] 0.80 v v vV \
2 | BN [91-576  |2-Methylnaphehalene 0.40 - \
1 | A |9548-7 [2-Methrylphenol (o-cresol) .70 v |V Sylgs| v \
3 | BN [88-744 |2-Nitroaniline 0.01 kN |
A [88-755  J2-Nitropbenol 0.10 v [ o0 \
s | BN [91-94-1 [3,3"Dichlorobenzidine 0.01 Y v
3 | BN [99.092 [3-Nitroaniline 0.0t I v
4 | A [534-52-1 |4,6-Dinitro-2-methyipheno) oot/ v W/
4 | BN [101-553 |4-Bromophenyl-phesylether 0,10 | \
3 | BN [7005-72-3 [4-Chlorophenyl-phepylether 0,40 ! \
2 | A [59-50-7 [4-Chloro-3-methylphenal 020 v v yarani \
2 | BN [106478 [4-Chloroaniline 001 -\
1 | A ]10644-5 [4-Methylpbenol (pcresol) 0.60 \
Comments: ’WJP’ el v bl L] N -\/Shdedmw:nRCRAan?p}mds, o) v
Reviewed By: _ X/l Date: 40.29.00
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Semivolatile Organics Page 2 of 3
Site/Project: AR/COC #: 0S8 G, 9 Batch #s:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib.
T {Min. Cote- 1 repl | 50 Iwethod Lcs ms | Pl | eouip. | Field
HB"A CAS # NAME Clre marcept] RE | gt | KD ks |ECS{LCS®(ppnl MS | MSD | oo, P v | Btanks
05 | 2/ 20% /1 a
3(BN 100016 [4-Nitroeniline 0.01 v Vv Vi A (- L) val v s
3]A 1100027 |4-Nitrophenot 0.0 ) v v’ B A 1 | (dzs el \
3{BN  [83-329  [Accnephthenc 0.90 v 9w [V \
3| BN [20896-8 |Acenaphthyiene 0.90 \
4] BN j120-127 {Anthracene 0.70 \
5| BN |56-55-3 [Benzo{a)anthracenc 0.30 \
6{ BN |50-32-8  |Benzo(a)pyrens 0.70
6] BN 1205992 |Bezzo(b)fiuoranthene Q.70
fs] BN [191242  |Bemzo(gh hpesylene 0.50
{s] BN (207089 |{Benzo(k)fuorathene 0.70 \
2{ BN 1111911 _{bistz-Chlorocthoxy)methane | | [0.30 \
1| BN 111444  [bis(2-Chiorocthyl)ether 0.70 EAEY \
1] BN 108-60-1 |bis-chloroisopropylether 0,01 / \
5| BN [117-81-7 |bis(2-Ettyyihexyl)phthalats 0.01 X
5| BN [8568-7 |Butylbcnzylpbthalate 0.01 \
4] BN |86-748  [Carbeanle 0.01 \
5 BN {218-01-9 [Chrysens 0.0 3
BN p3-70-3  |Dibeoz(ahjanthracens RVENAVANIVEY \
3| BN [132.649 |Dibenzoforan 0.80 \
3{ BN {84662 |Dictiryipathalate 001 \
3] BN [131-11-3 [Dimethyipiahalate 0.01
4] BN {84-74-2  {Di-n-butytpithatate 0.01 \
EN J17-84-0  |Din-octylphthaltee 001 \
4] BN | 206440 {Fluoranthene 0.60 S
3] BN [86-73-7 [Flcorene 0.50 \
4] BN | 118.741 [Hexachjorobenzene 0.10 Na v stls2 | v \
2| BN |§768-3  [Hexachlorobutadienc 0.01 v v s$l ol VvV \
3] BN (77474 |Hexachlorocyclopentadiens 0.01 M ~ \
1] BN [67-12-1  |Hexachiorocthane 0.30 % v x9l a2t \
Comments: ‘ |1

B-21



Site/Pro,, . !

ry

AR/COC #: 0SS b Batch #s:
Laboratory: Laborstory Report #: # of Samples: Matrix:
1
~ t
Mi calts. |y | CCV Method| __[Lcs [Les ms | F1eld | Eruin | Fietd
n. RF %D uip.
IS |BNA| CAS # NAME T p  [Intercept R® Blanks -5 ' |reD | M3 |MSD ppp | DUP- | gianks | Blanks
os | 2% oo
: 0.99 14 Al {2
6 | BN [193-39-5 {Indeno(t.2.3-cd)pyrens .50 v Vi viv viv v Ve ma R
BN |78591 |isopharone 0.40 T T j i \
2 | BN [91-20-3 [Naphthalenc .70 [ N ] ‘ N\
2 | BN [9895-3 |Nitrobenzene ! fo20 Tl Tyl Tley Tsel 7 7 -
4 [ BN [ss-306 |[]Nimosodipionylamiae 001 | l K
I | BN [621647 [N-Nittosodipropylemine |\~ [0.50 171 I Vil il \
4 | A [87-865 [Pentachlorophenot 005 i i T v a2
BN [85-01-8 |Phenandhrene 0.70 ([T | \
1 | A 108952 |Phescd 0.80 T Vv v o v N\
s | BN (129000 [Pyrenc 0.60 Rl ] v e v \
phong faanied, Ly v N
Al e
Sarrogate Recovery Outliers Sorly, _
Sample |SMC1|SMC2|SMC3|sMc4 [sMc5|sMce|sMc7{smcs]  Comments: /% yricna, oo QL dmrany  not on TE
v T ezom —— nNo# (VT Py, A ,
—— Mippsa % R < L e &M T b
ACE  Gvkma - O B
SMC 1: Nitrobenzene-dS (BN) SMC 2: 2-Fluorobiphey! (EN) SMC 3: p-Terpheayld14 (BN) o,
SMC 4: Phenolds (A) SMC $: 2-Fluorophenol (A) SMC 6: 2,4 6-Tribromopbenol (A) Y Yiopheaot . £Pp I Ay 9A.
SMC 7: 2-2-Chlcrophenol-dd (A) 3MC 8: 1,2-Dichlorobetzenc-d4 (BN) No @ (oo /N’qu)
' Interns) Standard Outliers
Sampie  [iS t-area FSi-R'F[lsz-tru IS 2.RT |18 3-area) IS 3RT I8 4-area} IS A-RT |IS B-area; 1S B-RT |is $-area] 1S &-RT
Voo e ] |
-
H10
IS I: 1 4-Dichloroberzene<d4 (BN) S 2: Naphthalene-d8 (BN) IS 3: Acenapirtiene-d10 (BN) Ms/mi0 Ao bbel? IMAS0G.
1S 4: Phenatirene-d10 (BN) S $: Chrysene-d12 (EN) IS 6: Parykne-dL2 (BN} A el Womg00adS  jotlel .
' Serr in dompl OK. AN A2 4
e . sy *ps”



Sise/Project: 09) _ J0i/ dﬂmp///\\}y AR/COC #: E0S %61 Laboratory Semple Dy: __650/0 ~ QO Ay — Olp.
Laboratosy: CAA Laboratory Repost #: 666 /0 Goel2 = 005 [E8)
Methods: JW - 8Hl  BOBS ~
: - . W PO J@— 1
dofSampltwe ___ & & [ Mamix: __ So/f g wasn Bachie: __ /99740 " (s0s | L IIETT L A )
R an Sy 1.-..-__.-5.1'» pf - - B i DRSNS W S0 e S
T caltt ooy Lo M8 £ Fiaid
CAS # } Name Emumpc RSOIN | g ’fm“*‘;‘ LCa jLoam| RPD | M8 | MSD | RPD m ;"m“"‘ ;;‘:.
o _ RO%0.9%] 1 20% 21 7 a2l L 12 W ), /&'Em . .
12874-11-2 lArocke-1016 s v v v A VA By v e
11104-28-2 [Aroclor-1221 v ]
11141-16-5 jArocior-1232 VAR
53465-218 |Arocior-1242 vV s vV
12672296 |Arocios-1248 vy v
11097-69-1 |Arocior-1254 vy v v
11096-82.3 |Aroclor-1260 v oy, LV N LY NI EAYZ ]
: Sampis SMC SMCRT Sampie SMC SMCRT  |Comments #20 Doses ! Mg
% REC % REC bopre
Il KT A - '
-‘E"-’——‘—’_—‘-A
Coufirmation
Sample CAS & RPO » 25% Sem ple CAS# RPD > 26% Mo Low DATAR Ak
bob /0 - 0/0 EpYEY Q5 A O 7O eHEo AL
= 4 LV B
'3
FYORR I fd A 2. & 06, A & .2 7 oA s
P __% A S A D - - M o ” 1
. &s, 42 - ka ng& N EIA M}_g/ id 7} 7} £7 s
Beviewed By ’»,’K}JJUZL Date: 70 F0
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High Explosives (SW 846 Method 8330)

B-17

Site/Project: _ {)JJ_ JoJ/ &«QP/@AR/COC#: bOS 669 Laboratory Sample Ds: __ Gl (o /0 — 00% A -0/
Laboratoty:__ QKA Laboratory Report #: 6o /0 66612 = Q06 [ £%)
Methods: SiL)- BMb & 330 & N
! ©
# of Samples: & & /  Maix_ JSo// g /720 Batch#s: /97935 (JO//// 00387 ///307)
] Curve | CCV | Method LCS M8 [ Fieid. | Equip. Fleid
CAS S NAME 4| inmtercept R %D Bianks | LCS | LCSD | RPD | MS | MSD | RPD | Dup. | Bilanks Blanks
1y ; 992 1,20%2] ; U alys a]l o [20%)] /| ¢ [R0% ] RPD U U
269141-0 | AMX va v vl 1 Vvl Vi Il 7 I VA
121-824 RDX
99.35-49 1,3,5-Trinitrobenzene
99-65-0 1,3-dinitrobenzene
98-95-3 Nitrobenzene
47945-8 | Tetryl O5% ¢
118-96-7 2.4,6-trinitrotoluene | v
35572-78-2 | 2-amino-4,6-dinitrotolucne
19406-51-0 | 4-amino-2,6-dinitrotoluene
121-14-2 2,4-dinitrotoluene
606-20-2 2,6-dinitrotoluene ,
$8-72-2 2-nitrotoluene o
95.99-0 4-nitrotoluene s
99-08-1 3-nitrotoluene |
78-11-5 PETN il
] O miSago ACS L Vo’
Sample | SMC %REC | SMCRT Sample | SMC%REC | SMCRT Comments: 20 6&/H / | AdHcso
—— s Aokgs  prodon  JOry/ oburued
R 0N p,yw s Ko+ "J
—— ] — Q* v 4&0°
Confirmation
Sample CAS# | RPD>25% | Sample CAS# | RPD> 25%
—
VA AR IIA I —1
—
Solids-to-aqueous conversion:
mg/kg=pg/g: [(ng/g) x (sample mass {g} / sampie vol. {ml}) x (1000 ml/ ] liter)] / Dilution Factor = pg/1  Reviewed By: WM Date: /0 - &/ O



Inorganic Metals

siteProject: 039 Jo// S&mrp//y ARICOC# __ p0S 66 9 Laboratory Sample Ds: __666/0 ~ 009 Hrv_~on
Laborstory: ____GAA Laboratory Report #: bee’2 - 909 ([€8)
Methods: SW- 846  x714 (HG)  60/0 [ICP-AES) /99950 (/*j)@ /92949 (‘Wwfj 420.
# of Samples: & f ) Mawix:_ S0/ g  HeO Batch#s: _/ 9994 & //;gr) L0466 [Mfu%) sosks
CAS #f velt vjlt QC Element & va/e
Analyte Method LCSD Msp | Rer” [ 1cs | Serisd | Fela E;:i Fleld
TAL | IcV | €cCvV | ICB | CCB ¢ LCS | LCS® MS | MSB P Dilo- | Dap. P-
Lol ol aly g Beay] 2 RO | 77| RPD | RPD.| AB | o cob | Blasks | Bk
7429-90-5 Al NA AA v a WA
7440393 Ba | v ' 135 | v Ve v ' V2 B V.l VAR V4 + 36
7440-41-1 Be & vae.
7440-43-9Cd | v v v 1z 14 VA4 v Yl BV v A v’
7440-70-2 Ca - o
7440-473Cr | / Y2 VARYA VAR VA XYTIRT IRV IR Vel N4 Nd_ T N o . $34
7440484 Co mafky o) :
7440-50-8 Cu IV
7439-89-6 Fe
7439954 Mg
7439-96-5 Mn
7440-02-0 Ni
7440-09-7 K - P —
Jron4ag |/ P v VA VA7 ¥ WS v \ [Vl Y 7 Wt '
7440235 Na *
7440622 V
7440-66-6 Zn
yol
74399218 | vhe v W7 b 19 v | v vl R v Vi
77824928 { v/ v va A VAR VRa Y [V W 1w Wa_ wd o lwa 5\1/91
7440382 As | V W yav; v W VIV v v Vi L/l L va W
7440-36D Sb
7440-280 T1
1439976 Hg |4/ VAVARVA V4 L. M1 v 1 v 1 v P v
Cyanide CN

Notes: Shaded rows are RCRA metals, Solids-to-aqueons conversion: mg/kg=pg/g: ((pg/g) x (ssmple mass {g} / sample vol. {ml}) x (1000 m! /1 liter)} / Dilution Factor = pg /|

Comments: ¢ ox RA
A = 5' Y4
@ Sork dup A R4 No = U b= J. Reviewed By: %/ Date: /0.8 04

Mo boasen Mualy b6Lld VP M 8O Swk 4Oy
B-14 /{_‘1 Lo 487 u o on y “



Gene. bhemistry ' é

Site/Project: D § S0/ Jafw,p/m;; AR/COCH#: 6075 46 9 Laboratory Sample Ds: _ 644 /0= 009 P - ©O/6
Laboratory: __ G<A Laboratory Report #: 666 /0 666/3  — 007 (Tov &) = cos (0-©éen
Methods: __ W -84 901dn (7ov) 4A  [(G¢) <0083 (rov @) 199743 (GF &)
# of Samples: & g o Matrix: JO// g .0 . Batch#s: JOn:s79 (7 oV JO/)'} KX008%5 [Lr* Jo/?_/
QC Element
CASH Analyte T Serind | Field

<o) Al 1cv | cov | es | ccn “;l':::: Les | Lesp | MO0 4 Ms | MsD 1:1?[1)) S‘P% f: Dl g;%. ﬁﬂ:‘& B';::’:‘

Tora/ .

Cuyons k. Vi vV Vi v \/\-Qv RN VO H

My oasdend \ K
Comen | |V |V | V|V V|V \-\// \V/ \ MO

/4.0
\» \
/o0 tat v v oo - v v » V4 A \
Cya/udb
} © i ) Yz 7y dup Jmo 6blL19 XL Y-TA
301l Cr6 £&  receved ond oF MT 20
h— dup ¢ M bl ySH SWVA S04 -

& 66L6/0- 0y

Reviewed By: /(/ML Date: /0 -3/ Oa

B-16




_ . 4 Radiochemistry
Site/Project: DS 301/ Jamp/ﬂj AR/COC #: 6035 GQ/!/ 9 Laboratory Sample Ds: __ 666 0 = PO 9 Aro ~0re  Jor/
Laboratory: G AA Laboratory Report#: _ LGGr/O  blboor 2 bolasr — Ol (&)
Methods: APA __200.0
# of Samples: 5 g / Matrix: JO// o4 H2O Batch #s: OO HA 5O/ /,j; R0 /aq§ [56_)
QC Element
Anatyte Method Rep wip. | el pg Sample Sample
’ B!ank;L | LCZ [Mi ‘RE ,gl'“l'l:’ z::% Blanks !Dpl Isotope | IS/Trace mp Isotope | IS/Trace
Criteria U 20% | 25% | <1.0 U <1.0 U VB 50-105 50-105
[ .
U-238 d
U-234 e
U-235/-236
Th-232
Th-228
Th-230 /
[Pu-239/-240 - e
Apha v v v vike wl/ vl ~va oA
Noavolatile Beta v/ [/ v/ v wih Y1 S va ~A d
[Ra-226 e
Ra-28 z
i-63 e
[Gamma Spec. Am-241 L
[Gamma Spec. Cs-137 e
Gamma Spec. Co-60
Parameter |  Method Typical Tracer Typicai Carrier Comments: S0// Ovp M3 /S0 (o@é’é SA $0¢ .
Iso-U Alpha spec. | U-232 NA -
Tso-Pu Alpha spec. | Pu-242 NA #o  Dup MM 6TOTF SwA oG
Iso-Th Alpha spec. | Th-229 NA
Am-241 Alpha spec. | Am-242 NA
Sr-90 Beta Y ingrowth NA
'Ni-63 Beta NA Ni by I[CP
Ra-226 Deamination | NA NA
Ra-226 Alphaspec. | Ba-133 orRa-225 | NA
Ra-228 Gamma spec. | Ba-133 NA.

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

Reviewed By:

Xt

Date: /0.3/.0a
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ﬂ/%/l/ 3D8.i/8090902.b/88i0502.4 Page 1

:-2002 14:35
6/ % é ? General Bngineering Laboratories, Inc.
CONTINUING CALIBRATION COMPOUNDS

-nrnglysis Type: Init. Cal Times: 14:33 16:27
Lab Sample ID: UBN020615-01.8 t Type: ISTD
Method: /chem/MSD8.i/8090902.b MSDB 8270-090702a.m

,T,,__V-.i Inqect:.on Date: 09-SEP-2002 13:32 /
- -=w: 8B810902.4 Init. Cal. Date(s): 06-SEP-2002 07-SEP-20 €9

(I [ | i oo | owmw | 1 mx I
| cospomD . |RRP / AMOUNT|  RPA0 | RRPAC | RRP |D / VDRIPT|VD / DRZFT|CURVE TYPE|
! ' } ! | i { | |
|8 3 2-Fluorophencl | 0.98182¢ 0 92377| 0.92377/0.000] -5.31281| 20.00000} Averaged|
|$ 5 Phencl-as ] 1.37247 1.286419) 1.26413)0.000] -7.88943] 20.00000] Averaged)
|¢ 20 Nicrobsnsena-ds 1 0.34420] 9.3072¢} 0.30734/0.000; -10.73821| 20.00000( Avernged|
|8 33 2-Pluorobiphenyl | 1.18463) 1.07445) 1.07443[0.000)  -9.30036] 30.00000) Aversged)
|8 €0 2,4,8-Tribromophencl } 0.17098] 0.15018| 0.16018]0.000"  -6.31328] 20.0C000] Averaged)
|8 81 p-Terphenyl-dis ] 0.82021} 0.879858] 0.67568{C.000] -17.13341|  20.00000{ Averaged!
| 1 N-Mathyl-N-nitxosomethylsmi | 0.46351| 0.42481) 0.42481/0.000| -B.35038} 20.00000{ Awveraged|

2 Pyridine § C.a0%92) ¢. 77381} 0.77142]0.000) -12.92¢33|  20.00000] Averaged|
| § Phenol | 1.37401 | 1.33414] 1.33434f0.001] -2.90188] 20.00000| Averaged{coc
{ 7 bis{2-Cnlcroethyl) ether { 1.96627] . 1.183%4¢| 1.19374)0.0000 -36.87187]  20.00000] Avexaged|
i 8 2-Chlorophenal i 1.23383} 1.16762) 1.1676210.008] -5.3661%]  20.00000] Aversged|
| 203 n-Decana t e | 1.04602) 1.04602/0.000] ++++|  20.00000] Averaged{not used
] 8 1,3-Dichlorobenrens | 1.39656] 1.33388] 1.35268[0.00C| -3.07082]  20.00000| Avexaged)
| 11 1,4-Dichlorchbenzene ] 1.42086] 3.34627| 1.34627{0.001] -5.249€7]  20.00000} Averaged|-ce
[ 12 Benxyl alcodbol | 0.70895] 0.76360] 0.76160(0.000) 7.88183]  20.00000| Averaged|
| 13 1,2-Dichlortbenzans | 1.30909| 1.30338] 1.30385/0.000] -0.40066] 3C.00000| Avernged|
| 14 bis(2-Chloxcisopropyljethar | 1.33136| 1.30856| 1.30856(0.000| -1.71223| 20.00000] Averaged|
| 15 o-Crescl [ 0.98641) 0.95048] 0.95043]0.000] -3.6421&] 20.00000| Aversged|
} 16 Acetopbenons | 1.70848] 1.63807] 1.69807]0.000| -0.60844!  2C.00000] Averagsd|
| 17 w-Nitrosodipropylsmine | 0.91569] 0.87011] 0.87011{0.0%50| -¢.97796|  20.00Q00} Averaged)cce
| 18 m,p~Crescls | 1.33388) 2.41212] 2.41312]0.000) #0.89977|  30.00000] Averaged|see balow
{ 13 Rexachloroethane | 0.58103] 9-37499) 0.57499)0.000] -1.17459]  20.00000( Averaged|
| 21 Nitzobenzanas { 0,2985¢] ¢.20301] 0.25281[0.000] -5.2%634|  20.00000] Averaged|
} 22 leopharone | 0.58711) 0.53756] 0.53756[0.000]  -3.44236]  20.00000| Aversged|
| 33 3-¥itrophanol | 43.70047) 40.000001} 0.19607)0.001] 9.325118]  20.900000} Linear|cec
] 24 2,4-Uimethylphenol I 0.34534} 0.27459) 0.27459[0.000| -20.48501| 20.00000| Averaged!
| 25 nis{2-Chlorosthoxy)}methans ] 0.32420f 0.29854] 0.29854/0.000| -7.886%8] 20.00000] Avaraged|
[ 26 3,4-Dichlorophenol 1 ©.20817) 0.20873§ 0.20673}0.001} -0.68975] 20.00000| Averagedjcec
| 27 Beasoic acid ] 37.76081| 40.00000] 0.11056]0.000] -5.59871{  20.00000| Licear]
[ 28 1,2,¢-Trichlorcvbensens | 0.27600| 0.26018| 0.26928(0.0001  -3.83534|  20.00000] Averaged)
| 30 wmapbthalene ) 0.91082] 0.81826) 0.81826/0.000] -10,16229] 20.00000) Averaged}
| 204 alpha-Tarpinecl | 0.20909] 0.22204] 0.22204|0.000| 6.29716]  20.00000| Averaged|
| 183 Csprolactam ] 0.09386) 0.08637| 0.08637/0.000] -7.97663| 20.00C00] Aversged|
| 32 Bexachlorobutadiens { 0.16381) ©.16220] 0.16220(0.001{ -2.18082| 20.0500C] Averaged|ccc
| 33 s-Chloxo-2-wathylphenol | 0.25505] 0.24291} D.24291|0.001] -4.7633%| 20.00000{ Averaged,ccc
| 34 2-Mathylnaphthalene I 0.62375| ¢.58660] 0.58860(D.000] -5.95714] 20.00C00| Averaged|
| [ | l 1 i } | |

240302 2) - w33des \ -
- ( I2) e the ~q599, Vende added Lrnom,

1.3334¢ \g\p/

}11’&) A Hipt?

'c/”‘/

edtut

Cisy - s = 13.374
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Data File: /chem/MSD8.i/8081002.b/28i1003.4 Page 1

Repoxt Date: 04-Nov-2002 13:41

General Engineering Laboratories, Inc.

General Engineering Laboratories, Inc. k/ﬁsg\

Data file : /chem/MSDB8.i/s8051002.b/8B811003.4

21-0
Column: J & W DB-5MS:25m x 0.20mm - 0.33um Film m
/chem/MSDB.i/8091002.b/MSD8~8270—091002.m

Lab Smp Id: UBN020826-02.1

Inj Date : 10-SEP-2002 11:32
Operator : ehl _

Smp Info : |UBNDO20B26-02.1

Migec Info : [MSD8270|WBN020
Comment :

Method :

Meth Date : 04-Nov-2002 13:41 jcb
Cal Date : 07-SBP-2002 15:47

Als bottle: 3

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

Procegsing Hoat: kilroy

Compounde

* 10 1,s-Dichlorobenzene-dd
* 29 Naphthalene-cé
* 46 Acenppthene-did
* §7 Phenanthrsne-A410
* 91 Chrysane-312
* 98 parxylene-412
4 Mngline
305 Benzaldehyde
31 4-Chlcroaniline
205 2,3-Dichlorcaniline
42 o-Nitrosniline
41 wm-Nitroanilins
56 p-Nitrogniline
207 Atxaxine
77 Panzidine
0 3,3'-Dichlioxrobenzidine
173 Cardazole

138
173
184
252
167

HI]

SR W R U R W W DWW e W
P R
n
-
-

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

40ng)|1]SVMF)1)AnBz CCAL

Quant Type: ISTD

Cal File:

868i0712.4

Continuing Calibration Sample

Compound Sublist: ANIL+BNZ+AT.sub

AMOUNTS
CAL-AMT ON-COL

EXP RT REL RT RESPONSE (ng/ul) (ng/ul)
-
3.740 (1.000) 297298 40.0000
4.598 (1.000; 1314065 40.0000
S.844 {1.000; 769330 40,0000
6.942 (1.000) 1485264 40.0000
8.452 (1.000) 1361275 40.0000
9.803 {1.000) 922985 40.0000
3.517 (0.940} 457646 40,0000 3.9
3.466 (0.926} 301356 40.0000 37.5
4.633 (1.008) 395767 40.0000 13.7
5.291 (0.908) 392929 4£0.0000 19.0
5.503 (0.943) 192627 40.0080 5.1
$.791 (0.9%1) 183393 40.0000 35.7
"6.220 (1.0864) 187538 40.0000 41.2
6.613 (D.966) 65708 40.0000 o
7.618 (D.901] 1952492 100.000 116
8.387 (0.992) 770715 100.000 105
€.97L (1.Q19) 1132645 40.0000 46.9



Data File: /chem/MSD8.i/8091002.b/s8i1003.d
Report Date: 04-Nov-2002 13:41

General Engineering Laboratories,

Instxrument ID: MSDS8.1i

Lab File ID: s58i1003.4

INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

Lab Smp Id: UBN020826-02.1

Analysis Type: SV
Quant Type: ISTD
Operator: ehl

Calibration Dat

o .

Page 2

Calibration Time:

Client
Level:
Sample

Method File: /chem/MSD8.1/8091002.b/MSD8-8270-0591002.m
Misc Info: |MSD8270|WEN020821-01

Smp ID: ANBZ
Type:

Test Mode:
Uge Last Continuégg Calibrator.
If Continuing . use Initial Cal. Level 4
AREA LIMIT
COMPOUND STANDARD LOWER UPPER SAMPLE SDIFF
t + £ ¢+ F ¢+ F R F & F B B33 3 3 F I J [ 1 F | ) 1 ] L 2% 3+ -+ -+ - 1§ 4-3 1 - 1% 33 + 3 + +- BRERXE=NT
10 1,4-Dichlorobenze 239290 119645 478580 29729% 24 .24
29 Naphthalene-dg 1038930 519465 2077860 1314065 26 .48
46 Acenapthene-dl0 603402 301701 1206804 769330 27.50
67 Phenanthrene-dlo0 1148615 574308 2297230 1485264 29.31
91 Chrysene-dl2 1077636 38818 2155272 1361275 26.32
98 Perylene-dl2 806218 403109 1612436 922985 14.48
RT LIMIT

COMPOUND STANDARD LOWER UPPER SAMPLE $DIFF
B EESEET S EEEESSE oS p 1+ & § t— _mms==== ——-5-3.- -3 3 F £ 4 METNER IR E + 1 113
10 1l,4-Dichlorobenze 3.74 3.24 4.24 3.74 0.02
29 Naphthalene-d8 4.60 4.10 5.10 4.60 -0.11
46 Acenapthene-dl0 5.85 5.35 6.35 5.84 -0.09
67 Phenanthrene-dl0 6.84 €.34 7.34 6.84 0.01
91 Chrysene-dil2 8.45 7.95 8.95 B.45 0.01
98 Perylene-dl2 $.83 9.33 10.33 9.80 ~0.23

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT =
RT LOWER LIMIT =

1+ 0 R

+100% of intermal standard area.
- 50% of intermal standard area.
0.50 minutes of intermal standard RT.
0.50 minutes of intermnal standard RT.
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CONTRACT LABORATORY

intermal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of <A
Balch o, M3 w0 Use ARICOC [ 605669
Dept. No/Mail Stop: 51354089 — Date Samgies Shipped: -y -2 ProjectTask No.. —722302.03.02 Waste Charscterization

:Mw;ruk Macager.  WikeSunters SHE 2/ VNS |CarierANaybil No. SMO mmmzsﬁmﬁ Send prefimicaryloagy report ta;

rojact Name: DS$ soit sampling Lab Contact: Edis Kent §03-556-8171 Contract #_PO 21671

Reoord Centar Code:  ER/1ZBSDSS/DAT Lab Destination: _GEL 4 [Raleased by COC No.;
Logboak Ref. Mo ER 020 SMO ContacPhione;  Pam Pulssant/505-844.3185 5 fﬁ' AR BT alidation Required
Sarvice Order No.  CFO32-02 Send Report io SMO: Wendy Palencia/505.844-3132 &4 Bil To:Sandia National Labs {Accounts Payable)
Location Tach Arsa P.0. Box 5300 MS 0154
Building 5531-8536  |Room Relerence LOV{available at SMC} Albuquerqua, NM 871850154
ER Sample 10 or Pump |[ERS#e| Date/Time{r) [Sample]  Container Preserv- |Collection| Sample Farameter & Msthod Lab Sample

Sarmple No.-Frection Sample Location Detai Depth (R} | No. Collected Matrix I Type | Volume ative Method |  Type Requested 0

* 059799-001  [6531/1108-SP1-BH1- /O -5 10" 1)ip8 |9-3-02 ]Ilo 8] S | AS | 4oz dc G SA  |VOC(8260B)

. <7

* 059805001  |6531/1108-SP1-BHI- /& -$ 5’ 7261 S | AS | dez Lz G SA&  oC(s260B)

J5£709-02  15534190B-SP1-BHI- 7y -S )’ N 1iiol 5 | acsoom| 4 G SA  |see becw For parameter
352805002 |5531/1405-3P1-B-41- J § -5 15’ F 7351 s | aclsoom] G SA_ |seo baicw Io- para~eler
. ' (58806007 |E£3V/1103-SP2-BHI- SO -5 e} ;2316l s | as ] am 4c G 8A  [voc(e2s33)
——t L
* 059807-001  |6531/1108-SP2-BH1- /5-§ J S ! ] 14201 S | As | 4= 4c G SA  |voc(e2s08)
059806-002  |6531/1108-SP2-BH1- / -5 10 ' ‘ j39e| S | AG | soomi 4c G SA _ |see belaw for parameler
!
058807-002  [653111108-SP2-BH1- /S -5 J5 ], J42%) 8 | AT ! s00m Ac G SA _|se= below for parameter |

/ £59808-001  1653611C10-SP1-BHI- 23 -8 3 ligsa q_ﬂiﬁ_fggﬁ' S | AS | 4oz Ac 3 Sa  IWOCi82e08}

» 05304601 |65361010-SP1-8H1- . § & 25 ' I Jnagl S [ AS | 4oz dc G S4  Hv0G1a2608) )
EMMA _yes [+hp Ref. No. Sarripie Trecking . 3 Usg . Spacial Instruction sfOC Regquirsments Abnarmal
Sample Dispossl | JRetur b Client 1) Disposail by o Das Entered{mmidanny) 09 J 74 /g1 |00 vos [I¥o Conditions on
Tumaround Time 2] Normal [ TRush |Entered by: Lavel € Package Yos o Reoeipt
Return Samples By: Lovsl of Rush: “lQc inits. m) *Send report 1o Svoc(ga7oc_ .

Narme ke i CormparyfCrga rization/P hone/Calisiar Mike Sanders PCB{B082)HE(5330)

Sample J.Lee ‘ YWeston/6 135/505-284-3309 Depll135/M 51089 Total Cyanide{8010) Lab Use
Team W.Gibson ’ S50 | M DRIB1 35/505-845-3267 Phone/S05-28472478 Tre+(718T)

Members G.Quintana ALY | 2%) | Shawb135/505-284-3308 RCRA metals(6020,

’ 7000,7471)Gross alpha-
by L *Plewse list as separate report.  heta(900) :

1.Relinguished Org.(z /74 Date £-8 -a7 Time_ IS0 |4.Relinquished by Org. Date Time
1. Recerved 0 Date 1Time 200 |4 Recaived by Orp. Date Tima
{2.Refinguishad Org. Date 7 Time /7 33 |SRelinquished by Org. Dats Time
2. Recalved by Ory. Dale Time © S. Received by Org. Date Time
3.Refinghished by Org. Dale Time & Relinguished by _Org. Date Time
3. Recelved by Org. Date Tima &, Recsived by Org. Date Time




& wPS go e o w WY aHw

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

Page 2_of ___
AR!COCI 605669|
Froject Name: [ProjectTask Manger: ~ JProjectTask No.. 7220.02.03.02
Location jYech Area
Buflding Room Reference LOV (available at SMO)
Sample No- ER Sample 1D or Beginning| ER | Date/Time thr) [Sample] Container | Preserv- |CollectionjSample Parameter & Mathod
Fraction Sample Location detail Depth (fi} | Sita Na. Collected Matix | Type | Volums |  afive Method { Type Requested
052808002 [6536/1010-5P1-BH1- 23 -5 | 23 ! 1010 {4-Y.02 /Lq %0l S AG | 500mi 4c G SA [see below for parameter
059809-002 |6536/1010-SP1-BH1-2¢ -5 | 2§ ,Io 35| s | Ac | soomi 4c G SA _|see below for parameter
059810-001_|6536/1010-SP2-BH1- /5 .5 | /&' 14201 s | AS | 4oz 4c G SA |vOC(82608)
059811-001 ssssmomsm-am?’ﬁ? s | 29'% /800l S | AS | 4oz 4c G SA |VOC(82608)
059810-002 [8536/1010-SP2-BH1- /8.5 | ) 5 ' )43 5 AG | 500mi 4c G SA _|see below for parameter
059811-002 6536/1010—SP2-BH1% -S Wi"l f y ] S5p%™| S AG | 500m! 4c G SA {see below for paramater
059812-001_|6536/1010-SP2-T8 )\//,4 N 15 DIW | G | 3x40ml| HCL G TB _[VOC(8260B)
059797-001 }6536/1010-EB " g-5.0, /oi noy L G | 3x4omi | HCL G EB [vOc(8260B)
059797-002 |6536/1010-EB 10795 L | ac] 2xnt 4c G EB |SVOC(8270C)
059757-003 {6536/1010-EB adi L} AG| 2xin 4 G EB |PCB(8081)
059797-004 16536/1010-EB s34} L AG | 2xilt 4c G EB JHE(8330}
059707-005 [6536/1010-EB Aganl Ll e | m | neon| 6 | es lvotatcyenidergoig)
059797-006 _[6536/1010-EB n<2 L P | s00ml 4c G EB__|Hex.Chromium(7196)
059797-007 [6536/1010-E8 o) L P | 500mi | HNO3 G EB |RCRA metais(8010,7470)
059797-008 |6536/1010-E8 | O€3g| L | P | | HNO3 G EB _|Gross Alpha/Beta(900) i 2 .‘
059798-001 |6536/1010-TB /' agdn| DWW | G | 3xdomi| HOL G 1B |VOC(8260B) i




Contract Ven....azion Review (CVR)

Project Leader Coliins Project Name DSS Soit Sampling Case No, 7223 _02.03.02
AR/COC No. 605609 Analytical Lab GEL SDG No. 66810
In the tables below, mark any information that is missing or incorrect and give an explanation.
1.0 _Analysis Request and Chain of Custody Record and Log-in Information
Line Complete? Resotved?
No. item Yes | No if no, explain Yes No
1.1 All items on COC compleie - data entry clerk initialed and dated X
1.2 Container type(s) comect for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Praservative correct for analyses requested ) X
1.5 Custody records continuous and complete X
16 Lab sample number(s) provided and SNL sample number(s) cross X
referenced and cormect
1.7 Date samples received X
1.8 Condition upon receipt informalion provided X
2.0 Analytical Laboratory Report
Line Compiete? Resolved?
No. item Yes | No if no, explain Yas | No
21 Data reviewed, signature ) X '
2.2 Mathaod referance number(s) complete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
24 Matrix spike/matrix spike duplicate data provided (if requested) X
25 Detection limits provided; PQL and MDL {or IDL), MDA and L. X
26 QC batch numbers provided X
2.7 Dilution factors provided and all dilution levels reported X
28 Data reported in appropriate units and using correct significant figures X
29 Radmhemustry analysis uncertainty (2 sigma error) and tracer recovery X
(if applicable) reported
2.10 | Narmative provided X
2.11 TAT met X
212 Hoid times met X ] 058797-008 Cré equipment blank sample received
out of holding time
2,13 Contractual qualifiers provided X
2.14 | Ali requestad resuit and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

ltem

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 requirements? Inorganics and metals reported as ppm {mg/liter or mg/Kg)?
Tritium reported in picocuries per liter with percent motsture for soil samples? Units
consistent between QC samples and sampie data

3.2 Quantitation limit met for alt samples

b

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

4-Amino-2,6DNT failed SNL limits but within GEL SPC imit

b} Surrogate data reported and met for afl arganic samples analyzed by a gas
chromatography technique

¢} Matrix spike recovery data reported and met

several liquid SVOC analytes not within acceptance fimliis

3.4 Precigion
a} Repiicate sample precision reported and met for all inorganic and radiochemistry
samples

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

several SVOC analytes RPD% above acceptance limlts;
arsenic and chromium not within acceptance limits

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

Tetryt detected in HE method blank; chromium detected in sofl
inorganics method blank; barium, chromium, lead, and silver
detectad in liquid inorganics method blank

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

barium and chromium detected in inorganics equipment blank

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*- analyte
undatected (resuits are balow the MOL., 1DL, or MDA {radiochemical)); “H"-analysis
done beyond the hoiding time

3.7 Narrative sddressaes planchet flaming for gross alphavbale

3.8 Narrative included, cofrect, and complete

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




j Contract Verifi.  Jn Review (Continued)

4,0 Calibration and Validation Documentation

lem _ Yes No Comments
4.1 GC/MS (8260, 8270, elc.)
a) 12-hour tune check provided X
b} Initial calibration provided X
¢) Continuing calibration provided X
d) Internat standard performance data provided X
8) Instrument run logs provided X

4.2 GC/HPLC (8330 and 8010 and 8082)

a) Initial calibration provided X
b} Continuing calibration provided X
¢) Instrument run logs provided X
4.3 Inorganics (metais)
a) Initial calibration provided ' X
b) Continuing calibration provided X
¢) ICP interference check sample data provided X
d) ICP serial dilution provided X
e) Instrument run log§ provided X
4.4 Radiochemistry

a) Instrument run logs provided , X




5.0 Problem Resolution

Contract Verification Review (Concluded)

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

Sample/Fraction No.

Analysis

Problems/Comments/Resolutions

Were deficiencies unresolved?

)

Based on the review, this data package is complete.

No

if no, provide; nonconformance report or correction request number

Reviewed by: (AJU——

Date:_10/14/02

and date corraction request was submitted:-

Closed by:;

Date:










ANNEX D
DSS Site 1010
Risk Assessment






ANNEX D
DSS Site 1010
Risk Assessment






RISK ASSESSMENT FOR DSS SITE 1010 5/24/2004
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DSS SITE 1010: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1010, the Building 6536 Septic System and Seepage Pit,
at Sandia National Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-ilI
on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the
U.S. Department of Energy (DOE). The septic system consisted of a septic tank connected to
a single seepage pit and a second separate seepage pit with no septic tank. Available
information indicates that Building 6536 was constructed in 1867 (SNL/NM March 2003), and it
is assumed that the septic system and seepage pit were also constructed at that time. By
June 1991, the effluent discharges from Building 6536 were routed to the City of Albuguerque
sanitary sewer system (Jones June 1991). The old septic system and seepage pit lines were
disconnected and capped, and the system was abandoned in place concurrent with this change
{(Romero September 2003).

Environmental concern about DSS Site 1010 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the two seepage
pits 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
maijor drainage is the Arroyo del Coyote, located approximately 1 mile northeast of the site. No
springs or perennial surface-water bodies are located within 2.4 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1890). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat or inclines to the west. Infiltration of precipitation is almost
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. The
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual
rainfall (SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1010 is
unpaved with some native vegetation, and no storm sewers are used to direct surface water
away from the site.

DSS Site 1010 lies at an average elevation of approximately 5,407 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 487 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 well (TAV-MW5) is approximately 900 feet north
of the site. The nearest production wells are KAFB-4 and KAFB-11, which are approximately
2.8 and 3.2 miles northwest and northeast of the site, respectively.

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

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

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS Site 1010 was effluent discharged to the environment from
the two seepage pits at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample
DSS Site 1010 Potential COC Sampling Density Sampling Location
Sampling Areas Source Locations (samples/acre) Rationale
Soil beneath the Effiuent 1 NA Evaluate potential COC
septic system discharged to releases to the
seepage pit the environment environment from
from the septic effluent discharged
system seepage from the septic system
pit seepage pit.
Soil beneath the Effluent 1 NA Evaluate potential COC
seepage pit discharged to releases to the
the environment environment from
from the effluent discharged
seepage pit from the seepage pit.
COC = Constituent of concern.

DQO = Data Quality Objective.
DSS = Drain and Septic Systems.
NA = Not applicable.

The soil samples were collected from two boring locations at DSS Site 1010 with a Geoprobe™
from two 3- or 4-foot-long sampling intervals. The septic system seepage pit sampling intervals
started at 15 and 20 feet bgs and at 23 and 28 feet bgs in the single 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 1010 soil samples were analyzed for volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), high explosive (HE) compounds, polychlorinated
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1010
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium | Cyanide Radionuclides | Alpha/Beta
Confirmatory 4 4 4 4 4 4 4 4 4
Duplicates 0 0 0 0 0 0 0 0 0
EBs and TBs (VOCs only) 2 1 1 1 1 1 1 0 1
Total Samples 6 5 5 5 5 5 5 4 5
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL
DSs = Drain and Septic Systems.
EB = Equipment blank.
GEL = General Engineering Laboratories, inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyt,
QA = Quality assurance.
QC = Quality control,
RCRA = Resource Conservation and Recovery Act.

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

T8 = Trip blank.

VoC = Volatile organic compound.
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biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent
chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed
by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site SNL/NM
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the
analytical methods and the data quality requirements from the SAP (SNL/NM October 1999)
and FIP (SNL/NM November 2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1010

Analytical Data Quality

Method? Level GEL RPSD
VOCs Defensible 4 None
EPA Method 8260
SVOCs Defensible 4 None
EPA Method 8270
PCBs Defensible 4 None
EPA Method 8082
HE Compounds Defensible 4 None
EPA Method 8330
RCRA Metals Defensible 4 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 4 None
EPA Method 7196A
Total Cyanide Defensible 4 None
EPA Method 9012A
Gamma Spectroscopy Defensible None 4
Radionuclides
EPA Method 801.1
Gross Alpha/Beta Activity Defensible 4 None
EPA Method 800.0

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

2aEPA 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 controf.

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) and one set of equipment blanks. No significant QA/QC
problems were identified in the QA/QC samples.
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All of the soil sample results were verified/validated by SNL/NM according to

“Verification and Validation of Chemical and Radiochemical Data,” Technical Operating
Procedure (TOP) 94-03, Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
(AOP) 00-03 (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1010 proposal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are
detensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

i1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1010
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNL/NM QOctober
1999) and FIP (SNL/NM November 2001) identified the sampile locations, sample density,
sample depth, and analytical requirements. The sample data were subsequently used to
develop the final conceptual model for DSS Site 1010, which is presented in Section 4.0 of the
associated NFA propeosai. The quality of the data specifically used to determine the nature,
migration rate, and extent of contamination is described in the following sections.

.2 Nature of Contamination

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

Site 1010 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1010.

.3 Rate of Contaminant Migration

The septic system and seepage pit at DSS Site 1010 were deactivated in the early 1990s when
Building 8536 was connected to an extension of the City of Albuguerque sanitary sewer system.
The migration rate of COCs that may have been introduced into the subsurface via the two
seepage pits at this site was therefore dependent upon the volume of aqueocus effluent
discharged to the environment from this system when it was operational. Any migration of
COCs from this site after use of the septic system and seepage pit 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 1010.
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ith.4 Extent of Contamination

Subsurface soil samples were collected from boreholes drilled at two locations beneath the
effluent release points {the two seepage pits) at DSS Site 1010 to assess whether releases of
effluent from the septic system caused any environmental contamination.

The DSS Site 1010 soil samples were collected at sampling depths starting at 15 and

20 feet bgs beneath the septic system (northeastern) seepage pit, and 23 and 28 feet beneath
the single (southwestern) seepage pit. Sampling intervals started at the depths at which
effluent discharged from the two seepage pits would have entered the subsurface environment
at the site. This sampling procedure was required by New Mexico Environment Department
(NMED) regulators and has been used at numerous DSS-type sites at SNL/NM. The soil
samples are considered to be representative of the soil potentially contaminated with the COCs
at this site and are sufficient to determine the vertical extent, if any, of COCs.

V. Comparison of COCs to Background Levels

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

Site 1010 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic and all
inorganic and radiological COCs for which samples were analyzed. When the detection limit of
an organic compound is too high (i.e., could possibly cause an adverse effect to human health
or the environment), the compound is retained. Nondetected organic compounds not included
in this assessment were determined to have detection limits low enough to ensure protection of
human health and the environment. In order to provide conservatism in this risk assessment,
the calculation uses only the maximum concentration value of each COC found for the entire
site. The SNL/NM maximum background concentration (Dinwiddie September 1997) was
selected to provide the background screen listed in Tables 4 and 5.

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1010. 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 1010 were to the subsurface soil resulting from the
discharge of effluents from the Building 6536 septic system and seepage pit. Wind, water,

and biota are natural mechanisms of COC transport from the primary release point;
however, because the discharge was to subsurface soii, none of these are considered to be
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Table 4
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1010 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the \ b
Concentration | Background | Applicable SNL/NM BCF Bioaccumulator?
(All Samples) | Concentration Background (maximum Log K, (BCF>40,
cocC (mg/kg) (mg/kg)? Screening Value? aquatic) (for organic COCs) Log Koy>4)
Inorganic
Arsenic 1.94J 4.4 Yes 44°¢ - Yes
Barium 181 214 Yes 1709 = Yes
Cadmium 0.295 J 0.9 Yes 64° - Yes
Chromium, total 9.32 15.9 Yes 16¢ - No
Chromium Vi 0.0272¢° 1 Yes 16¢ - No
Cyanide 0.021¢ NC Unknown NC - Unknown
Lead 6.86 11.8 Yes 49¢ - Yes
Mercury 0.0221 <0.1 Unknown 5,500¢ - Yes
Selenium 0.311 4 <1 Unknown 800* - Yes
Silver 0.0447¢ <1 Unknown 0.5¢ - No
| Organic
2-Butanone 0.0112 NA NA 19 0.299 No
bis(2-Ethylhexyl) phthalate 0.0861J | NA NA 851h 7.6 Yes
| PCBs 0.0708 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.

®NMED March 1998.

SYanicak March 1997,

9Neumann 1976.

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

'Callahan et al. 1979.

9Howard 1990.

NHoward 1989.

Micromedex, Inc. 1998.

ISum of Aroclor-1242, Aroclor-1254, and Aroclor-1260 in the individual sample with the highest PCB concentrations. Value is the sum of either the maximum

detection or one-half of the maximum detection limit.
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Table 4 (Concluded)
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1010 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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BCF = Bioconcentration factor.

coc = Constituent of concern.

DSS = Drain and Septic Systems.

J = Estimated concentration.

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

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated.

PCB = Polychlorinated bipheny!.

SNL/NM = Sandia National Laboratories/New Mexico.

- = Information not available.
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Radiological COCs for Human Health Risk Assessment at DSS Site 1010 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Table 5

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 (0.0343) 0.079 Yes 3,0004 Yes
Th-232 0.491 1.01 Yes 3,000 Yes
U-235 ND (0.185) 0.16 No 900¢ Yes
U-238 ND (0.496) 1.4 Yes 9004 Yes .

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators.
aValue listed is the greater of either the maximum detection or the highest MDA,
bDinwiddie September 1997, Southwest Area Supergroup.
°NMED March 1998.

9Baker and Soldat 1992.

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

ND ()

pCi/g = Picocurie(s) per gram.

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

SNL/NM = Sandia National Laboratories/New Mexico.
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of potential significance as transport mechanisms at this site. Because the seepage pits are no
longer active, additional infiltration of water is not expected. Infiltration of precipitation is
essentially nonexistent at DSS Site 1010, as virtually all of the moisture either drains away from
the site or evaporates. Because groundwater at this site is approximately 487 feet bgs, the
potential for COCs to reach groundwater through the unsaturated zone above the water table is
extremely low.

The COCs at DSS Site 1010 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long half-life of the radiclogical COC (U-235), the aridity of
the environment at this site, and the lack of potential contact with biota, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1010 are limited to 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, orin
surface water. Hydrolysis includes chemical transformations in water and may occur in the soil
solution. Biotransformation (i.e., transformation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
at this site. Because of the depth of the COCs in the sail, the loss of 2-butanone through
volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1010. The
COCs at this site include both radiological and nonradiological inorganic analytes as well as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1010
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.
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VI. Human Health Risk Assessment

VI Introduction

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

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

Step2.  Potential pathways are identified by which a representative population might be exposed to
the COCs.

Step3.  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 SNU/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

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

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

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

Vi.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1010.
Section Il presents a comparison of results to DQOs. Section Il discusses the nature, rate,
and extent of contamination.

Vi.3 Step 2. Pathway Identification

DSS Site 1010 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
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Site 1010 is approximately 487 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 1010.

Pathway ldentification

Nonradiological Constituents Radiologicai Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
V1.4 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 to calculate risk attributable
to background in Section VI.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening 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 1893). Radiological COCs that do not have a background value and are
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

Vi.4.2 Results

Tables 4 and 5 show the DSS Site 1010 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.
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The maximum concentration value for total PCBs in an individual sample is 0.0708 miltigrams
(mg)/kilogram (kg). This concentration is less than the EPA screening level of 1 mg/kg

(Title 40, Code of Federal Regulations, Part 761). Because the maximum concentration for
PCBs at this site is less than the screening value, PCBs are eliminated from further
consideration in the human health risk assessment.

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

V9.5 Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values for the
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA
1997a), the Technical Background Document for Development of Soil Screening Levels
(NMED December 2000), the EPA Region 6 electronic database (EPA 2002a}, and the Risk
Assessment Information System (ORNL 2003) electronic databases. Dose conversion factors
(DCFs) used in determining the excess TEDE values for radiological COCs for the individual
pathways were the default values provided in the RESRAD computer code (Yu et al. 1993a) as
developed in the following documents:

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

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

+ DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“‘Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1393b).

VI.6 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 Hl and excess cancer risk for both the potential

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

V1.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways.
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Table 7
Toxicological Parameter Values for DSS Site 1010 Nonradiological COCs
RfDg RfDjnn SFo SFinh Cancer

coc (mg/kg-d) | Confidence® | (mg/kg-d) | Confidence? | (mg/kg-d)’ {mg/kg-d)! Class? ABS
inorganic
Cyanide 2E-2¢ M - - - - D 0.19
Mercury 3E-4¢ - 8.6E-5° M - - D 0.014
Selenium 5E-3¢ H - - - - D 0.01¢
Silver 5E-3° L - - - - D 0,01

r_gr_ganic

2-Butanone BE-1¢ L 2.9E-1¢ L - - D 0.14
bis(2-Ethythexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 1.4E-2! - 0.019

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

D = Not classifiable as to human carcinogenicity.
SToxicological parameter values from IRIS electronic database (EPA 2003).

dToxicological parameter values from NMED (December 2000).

eToxicological parameter values from HEAST (EPA 1997a).
fToxicological parameter values from EPA Region 6 (EPA 2002a).
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003).

ABS = Gastrointestinal absorption cosefficient.
COC = 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.
(mg/kg-d)”" = Per milligram per kilogram-day.

NMED = New Mexico Environment Department.
RfDin = Inhalation chronic reference dose.
RiD, = Oral chronic reference dose.

SFinn = Inhalation slope factor.

SF, = Oral slope factor.

- = information not available,
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Table 8
Radiological Toxicological Parameter Values for
DSS Site 1010 COCs Obtained from RESRAD Risk Coefficients2

SF, SFinh SFey
COC (1/pCi)} _(1/pCi) __(g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2.70E-07 A

aYu et al. 1993a.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for

high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures,
the carcinogenic effect has not been observed and documented.

1/pCi = One per picocurie.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) siope factor.

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

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

VI6.2 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1010 nonradiological COCs and an estimated
excess cancer risk of 4E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows an Hl of 0.00 and no quantified estimated excess
cancer risk for the DSS Site 1010 associated background constituents under the designated
industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 3.6E-3 millirem {mrem)/year (yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
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Risk Assessment Values for DSS Site 1010 Nonradiological COCs

Table

9

5/24/2004

Industrial Land-Use

Residential Land-Use

Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
coC {ma/kg) Index Risk Index Risk
Inorganic
Cyanide 0.021° 0.00 - 0.00 -
Mercury 0.0221 0.00 — 0.00 —
Selenium 0.311J 0.00 - 0.00 -
Silver 0.0447° 0.00 - 0.00 -
| Organic
2-Butanone 0.0112 0.00 - 0.00 —
bis(2-Ethylhexyl) phthalate 0.0861 J 0.00 4E-10 0.00 2E-9
Total 0.00 |  4E-10 0.00 2E-9

aEPA 1989.

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 kitogram.
- = Information not available.

Table 10
Risk Assessment Values for DSS Site 1010 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 [ - - -
aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.
COC = Constituent of concern.

DSS = Drain and Septic Systems.
mg/kg = Milligram(s) per kilogram.
NC = Not calculated.

- = Information not quantified.
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case); the calculated dose value for DSS Site 1010 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 4.1E-8,

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 2E-9 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
generally recommends that inhalation not be included in a residential land-use scenario, this
pathway is included because of the potential for soil in Albuguerque, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the
iocal soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an
HI of 0.00 and no quantified estimated excess cancer risk for the DSS Site 1010 associated
background constituents under the residential land-use scenario.

For the radiological COC, the incremental TEDE for the residential land-use scenario is

9.3E-3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1010 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1010 is eligible for unrestricted radiological release as
the residential land-use scenario resuits in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor. The estimated excess cancer risk is 1.2E-7. The excess cancer risk from the
nonradiological and radiological COCs should be summed to provide risk estimates for
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive
No. 9200.4-18 “Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination,” (EPA 1997b). This summation is tabulated in Section V1.9, Summary.

V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiological COCs under the industrial land-use scenario, the Hl is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1988]). The estimated excess
cancer risk is 4E-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
guantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental
estimated excess cancer risk is 4.49E-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.
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For the radiological COC under the industrial land-use scenario, the incremental TEDE is
3.6E-3 mrem/yr, which is significantly less than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 4.1E-8.

The calculated Hl for the nonradiological COCs under the residential land-use scenario is 0.00,
which is below 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 1.95E-9 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs under the residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
9.3E-3 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 1.2E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1010 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM 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 1010.

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 calcuiated 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 Sail Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA
regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.
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Risk assessment values for nonradiological COCs are within the acceptable range for human
health under the industrial and residential land-use scenarios compared to established
numerical guidance.

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

The overall uncertainty in 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 1010 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 4E-10; thus, excess cancer risk is also below the acceptable risk value provided by the
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.00,
and the incremental estimated excess cancer risk is 4.49E-10 for the industrial land-use
scenario. The incremental risk calculations indicate insignificant risk to human heaith for the
industrial land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the Hl (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
residentiat land-use scenario (Bearzi January 2001). The incremental Hi is 0.00 and the
incremental estimated excess cancer risk is 1.95E-9 for the residential land-use scenario. The

incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much fess than EPA guidance values; the estimated TEDE is 3.6E-3 mrem/yr for the industrial
land-use scenario, which is much less than the EPA’s numerica!l guidance of 15 mrem/yr
(EPA 1997b). The corresponding incrementai estimated cancer risk value is 4.1E-8 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control is 9.3E-3 mrem/yr with an
associated risk of 1.2E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1010 is eligible for unrestricted radiological release.
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The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 11.

Table 11

Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1010, Building 6536 Septic System and Seepage Pit Carcinogens

Scenario Nonradiological Risk Radiclogical Risk Total Risk
Industrial 4.49E-10 4.1E-8 4.1E-8
Residential 1.95E-9 1.2E-7 1.2E-7

DSS = Drain and Septic Systems.

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

VH. Ecological Risk Assessment

VH.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECSs) in the soil at DSS Site 1010. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more

detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of NMED’s decision tree (a discussion of DQOs, data assessment, and

evaluations of bioaccumulation 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.

VH.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect o the existence of complete ecological exposure
pathways, an evaluation of bioaccumulation 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.
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ViL.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1010 are at depths greater than 5 feet bgs.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.

Vil.2.2 Bioaccumuiation

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.

Vil2.4 Scoping Risk-Management Decision

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

Introduction

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

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

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

¢ [ngestion of contaminated fruits and vegetables

* Ingestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

e Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

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

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

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

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

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

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

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated {ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particulate)
Dermal contact (nonradiological Dermal contact (nonradiological | Dermal contact (nonradiological
constituents only)} soil only constituents only) soil only constituents 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 ldentified Exposure Routes

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

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

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

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect 1
where;

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

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

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

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

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

Soil Ingestion

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

_ C,*IR*CF *EF * ED

1
: 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 soil or dust directly by working in the contaminated soil. An estimate of
intake from inhaling soil will be calculated as follows (EPA August 1997):

IZQ*M*H”ED*%%W}%W)

! BW * AT
where:
I, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [m®])/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m3kg)

BW = Body weight (kg)

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

Soil Dermal Contact

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

D, =
BW * AT
where:
D, = Absorbed dose (mg/kg-day)
C, = Chemical concentration in soil {(mg/kg)

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

SA = Skin surface area available for contact (cm2/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

" BW x 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

I
" BW = AT
where:
I, = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m3)
IR, = Inhalation rate (m%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x105 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

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

Summary

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

5/24/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial Recreational | Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (day/yr) 25080 52 wk/fyr)ap 35080
Exposure Duration (yr) 25abc 30ab.c 302bc
702.bc 70 Adulta.be 70 Adulta.be
Body Weight (kg) 15 Childab.c 15 Childa.b.c
Averaging Time (days)
for Carcinogenic Compounds 25,5502. 25,5502b 25,5508
(=70 yr x 365 day/yr)
for Noncarcinogenic Compounds g,125ab 10,9502p 10,950ab
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 1002b 200 Childab 200 Childa.b
100 Adultap 100 Adultab
Inhalation Pathway
15 Childa 10 Childa
Inhalation Rate (m3day) 2020 30 Adult? 20 Adult
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
2.42 242 2.4
Ingestion Rate ({liter/day)
Dermal Pathway
0.2 Child2 0.2 Chilga
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adult2 0.07 Adult
Exposed Surface Area for Soil/Dust 2,800 Chilg? 2,800 Childa
(cm?/day) 3,3002 5,700 Adult2 5,700 Adult2

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

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

ED = Exposure duration.

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

kg = Kilogram(s).

m = Meter(s).

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

yr = Year(s).
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Table 3

5/24/2004

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter L Industrial T Recreational [ Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wk/yr 365 dayfyr
Exposure Duration (yr) 25ab 303 302b
Body Weight (kg) 70 Adultap 70 Adultab 70 Adulta.b
Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/day®
Averaging Time (days}
(= 30 yr x 365 day/yr) 10,9504 10,9504 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,3009e 10,950° 7,3009e
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/fyr) NA NA 101.8°
Fraction Ingested NA NA 0.25b04d

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).
CEPA Region VI guidance (EPA 1996).

dFor radionuclides, RESRAD (ANL 1993).

eSNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

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

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

yr = Year(s).
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