University of New Mexico

UNM Digital Repository

Regulatorily Completed Sandia National Labs/NM Technical Reports

3-1-2008

Justification for Class III Permit Modification
March 2005, DSS Site 1015, Operable Unit 1295,
Former MO 231-234 Septic System at Technical
AreaV

Sandia National Laboratories/NM

Follow this and additional works at: https://digitalrepository.unm.edu/snl_complete

Recommended Citation

Sandia National Laboratories/NM. "Justification for Class III Permit Modification March 2005, DSS Site 1015, Operable Unit 1295,
Former MO 231-234 Septic System at Technical Area V" (2005). https://digitalrepositoryunm.edu/snl_complete/210

This Technical Report is brought to you for free and open access by the Sandia National Labs/NM Technical Reports at UNM Digital Repository. It
has been accepted for inclusion in Regulatorily Completed by an authorized administrator of UNM Digital Repository. For more information, please

contact disc@unm.edu.


https://digitalrepository.unm.edu?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F210&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F210&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F210&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F210&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete/210?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F210&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu

National
Laboratories
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United States Department of Energy

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

F‘nvn-onmental Restoration Project

under contract DE-AC04-94AL85000.

Site Histories

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

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

Depth to Groundwater

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

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

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

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

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

1024 MO 242-245 Septic System TA-III 485

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

1029 Bldg 6584 North Septic System TA-IIT 482

1083 Bldg 6570 Septic System TA-1I 493

1086 Bldg 6523 Septic System TA-IlI 492

1108 Bldg 6531 Seepage Pits TA-IIT 483

1110 Bldg 6536 Drain System TA-III 480

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

Inves'rlgahons

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

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

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

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

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

5ummar'y of Data Used for NFA Justification

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

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

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

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

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

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

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

Recommended Future Land Use

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

Resulfs of

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

Risk Analysis

(SNL October 2003).

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

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

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

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

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

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

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

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

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

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

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

unrestricted radiological release.

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

ecological risk for all of these sites is acceptable.

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

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

follows:
_Residential Land Use Scenario
| DSS Site Excess Cancer
| Numher DSS Site Name Hazard Index Risk
: 1006 Bldg 6741 Sephic System 0.26 1E-5 Total 2.62E-7
| | Incremental
[ 1007 Bldg 6730 Scpne Sysiem 023 TE-5 Total 7. 72E-7
locremental
1010 Bldg 6536 Septic Sysicm 000 2ES
| and Seepage Pit
‘ ms h'nm.'v MO 231-234 0.23 i 1E-5 Total'] 2916 |
i lic Systems | Incrementsl
1020 MO-146, MO-335, T-40 0.00 none |
{ | Sepric Systeun | !
1024 MO 242-245 Sepuv 0.21 1E=5 Tolnl/3.65E-7
b _| System i Ingrementsl _|
108 Bldg 6560 Scplic System 0.00 AE-10
| and Sespage Pit .
1029 Hidg #3584 North Sepric 217 Total 0,06 Incremental 8F-5 Toual 2.93E-6
System {after removal of asphalt- Incremental iafter removal of
N . | - like SYOCs) asphalt-hke SVOCs)
1083 Hidg 6370 Seplic System | 6,00 I 2E-9
1036 Hidg 6323 Seplic Sysiem 0.00 2E-9 |
1os Bidg 6531 Seepage Pits 0% ; 1E-5 Total 2. 98E-4
1 al
1110 Hidg 6536 Drawn System 0.00 | JED
NMED @ [ <AE-S
Guidanee ! _
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: P.0O. Box 5400
Albuguergue, New Mexico 87185-5400
MAR 2 3 2004

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

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

Dear Mr. Kieling:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed SWMU Assessment Reports and Proposals for No
Further Action (NFA) for Drain and Septic Systems (DSS) Sites 1006, 1007,
1015, 1020, 1024, 1029, 1108, and 1110 at Sandia National Laboratories, New
Mexico, EPA 1D No. NM5890110518.

This submittal includes descriptions of the site characterization work, sail
characterization data, and risk assessments for DSS Sites 1008, 1007, 1015,
1020, 1024, 1029, 1108, and 1110. The risk assessments conclude that for
these eight sites (1) there is no significant risk to human health under both the
industrial and residential land-use scenarios, and (2) that there are no ecological
risks associated with these sites.

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

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

Sincerely,

Yy

Patty Wagner
Manager

Enclosure



J. Kieling (2)

cC wi/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:

K. Thomas, EPA, Region 6
S. Martin, NMED-HWB

F. Nimick, SNL, MS 1089

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

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

MAR 2 3 2004
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United States Department of Energy
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1.0 PROJECT BACKGROUND

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

July 1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 19986 list was in need of field verification
and updating. This process included researching SNL/NM'’s extensive library of facilities
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

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

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

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

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

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

121 individuat DSS sites was generated in 2000. Of these 121 sites, 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 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 1015: FORMER MO 231-234 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1015, the Former Mobile Office
(MQO) 231-234 Septic System. There are no known or specific environmental concerns at this
site. The assessment was conducted to determine whether environmental contamination was
released to the environment via the septic system present at the site. This report presents the
results of the assessment and, based upon the findings, recommends a risk-based proposal for
NFA for DSS Site 1015. This NFA proposal provides documentation that the site was
sufficiently characterized, that no significant releases of contaminants to the environment
occurred via the Former MO 231-234 Septic System, and that it does not pose a threat to
human health or the environment under either industrial or residential land-use scenarios.

Review and analysis of all relevant data for DSS Site 1015 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1015 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998).

2.2 Site Description and Operational History
2.2.1 Site Description

DSS Site 1015 is located in SNL/NM Technical Area (TA)-V on federally owned land controlled
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is
located approximately 450 feet east of the entrance into TA-lll and about the same distance
west of the entrance into the fenced part of TA-V (Figure 2.2.1-1). The abandoned septic
system consisted of a 1,000-gallon septic tank and distribution box connected to a drainfield
with three 45-foot-long parallef drain lines (Figure 2.2.1-2). Construction details are based upon
engineering drawings (SNL/NM November 1987), site inspections, and backhoe excavations of
the system. The system received discharges from the former MO 231-234 complex, which was
located approximately 30 feet to the south. This MO complex was dismantied and relocated to
TA-lin 1995 or 1996 when the new TA-V Building 6585 was constructed.

The surface geology at DSS Site 1015 (now covered by parking lot pavement) is characterized by
a veneer of aeolian sediments underlain by Upper Santa Fe Group alluvial fan deposits that
interfinger with sediments of the ancestral Rio Grande west of the site. These deposits extend to,
and probably far below, the water table at this site. The alluvial fan materials originated in the
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Manzanita Mountains east of DSS Site 1015, typically consist of a mixture of silts, sands, and
gravels that are poorly sorted, and exhibit moderately connected lenticular bedding. Individual
beds range from 1 to 5 feet in thickness with a preferred east-west orientation and have moderate
to low hydraulic conductivities (SNL/NM March 1996). Site vegetation in the general vicinity of
DSS Site 1015 consists primarily of desert grasses, shrubs, and cacti.

The ground surface in the vicinity of this paved-over site is flat to very slightly sloping to the
west. Precipitation drains to the northwest corner of the parking lot and then to a shallow storm-
water ditch on the north side of the parking lot. Storm water then flows in a northwesterly
direction to Arroyo del Coyote, located approximately 1 mile north 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 essentially nonexistent at DSS Site 1015, as virtually
all of the moisture either drains away from the site or evaporates. 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 5,419 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 496 feet below ground surface
{bgs) at the site. Groundwater flow is generally to the west in this area (SNL/NM March 2002).
The groundwater production wells nearest to DSS Site 1015 are KAFB-4 and KAFB-11,
approximately 2.75 and 3.0 miles northwest and northeast of the site, respectively. The nearest
groundwater monitoring wells are TAV-MW8 and TAV-MW9, approximately 200 feet west of the
site.

222 Operational History

Although no precise construction information is available, records indicate that the former

MO 231-234 facility was an office complex constructed in 1988, and it is assumed that the
septic system was also constructed at that time (SNL/NM March 2003). Because operational
records are not available, the investigation of this site was planned to be consistent with other
DSS site investigations and to sample for the COCs most commonly found at similar facilities.
By June 1991, the septic system discharges were routed to the City of Albugquerque sanitary
sewer system (Jones June 1991). The old septic system line would have been disconnected,

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

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1015 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1015 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,
possibly 1992, and 1995, waste characterization samples were collected from the septic tank
(Investigation 1). In June 1995, a backhoe was used to physically locate the buried drainfield
drain lines at the site (Investigation 2). In 1998 and 1999, near-surface soil samples were
collected from two borings in the drainfield (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 all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned.

As part of the SNL/NM Septic System Monitoring Program, aqueous and/or sludge waste
characterization samples were collected from the former MO 231-234 septic tank in late 1990 or
early 1991, possibly in 1992, and again in 1995 (SNL/NM April 1991, SNL/NM June 1993,
SNL/NM December 1995). Aqueous sampies collected in late 1990 or early 1991 were
analyzed at an off-site laboratory for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), oil and grease, nitrate, phenolics, metals, gross alpha/beta activity,
tritium, and three other radionuclides. Sludge samples coliected on September 30, 1992, were
analyzed at an off-site laboratory for metals, gross alpha/beta activity, tritium, and radionuclides
by gamma spectroscopy. However, it is unclear from the data summary table whether these
samples were collected from the former MO 231-234 septic tank or from another tank
connected to a group of nearby trailer-type buildings called T-12, T-42, and T-43. Aqueous and
sludge samples were also collected from the septic tank on June 23 and July 13, 1995. The
aqueous samples were analyzed at an off-site laboratory for VOCs, SVOCs, pesticides,
polychlorinated biphenyls (PCBs), total metals, formaldehyde, fluoride, nitrate plus nitrite, oil and
grease, total phenol, gross alpha/beta activity, tritium, and radionuclides by gamma
spectroscopy. Sludge samples were also analyzed at an off-site laboratory for VOCs, SVOCs,
pesticides, PCBs, total 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. The analytical results for these three
septic tank sampling events are presented in Annex A.

On January 25, 1996, the residual contents, approximately 978 gallons of waste and added
water, were pumped out and managed according to SNL/NM policy (Shain August 1996).
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3.3 Investigation 2—Backhoe Excavation

On June 21, 1995, a backhoe was used to determine the location, dimensions, and

average depth of the DSS Site 1015 drainfield drain lines. The drainfield was found to have
three parallel drain lines arranged as shown on Figure 2.2.1-2, with an average depth of 3 to
3.5 feet bgs. No visible evidence of stained or discolored soil or odors indicating residual
contamination was observed during the excavation. No samples were collected during the
backhoe excavation at the site.

34 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On

July 7, 1998, soil samples were collected from two drainfield boreholes. Additional soil samples
were collected from the same two boring locations on August 23, 1399. Soil boring locations
are shown on Figure 2.2.1-2. A summary of the boreholes, sample depths, sample analyses,
analytical methods, laboratories, and sample dates is presented in Table 3.4-1.

341 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield, the
top of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample
interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by
1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling
sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the
tube with soil.

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

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

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis. The area sampled,
analytical methods, and laboratories used for the DSS Site 1015 soil samples are summarized
in Table 3.4-1.
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Table 3.4-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1015, Former MO 231-234 Septic System Soil Samples

Top of Sampling
Intervals in each
Number of Borehole Total Number of | Analytical Parameters and EPA Analytical Date Samples
Sampling Area |{Borehole Locations ~ (ft bgs) Soil Samples Methods? Laboratory Collected
Drainfield 2 5,10 4 VOCs GEL 08-23-99
EPA Method 8260
2 5,10 4 + 1 Duplicate |SVOCs GEL 07-07-98
EPA Method 8270
2 5,10 4 PCBs GEL 08-23-99
EPA Method 8082
2 5,10 4 + 1 Duplicate |HE Compounds ERCL, GEL 07-07-98
EPA Methods 8330
2 5,10 4 + 1 Duplicate |RCRA Metals + Cu, Zn ERCL, GEL 07-07-98
EPA Methods 6000/7000
2 5,10 4 Hexavalent Chromium GEL 08-23-99
EPA Method 7196A
2 5,10 4 Total Cyanide GEL 08-23-99
EPA Method 9012A
2 5,10 4 + 1 Duplicate |Gamma spectroscopy RPSD, GEL 07-07-98
EPA Method 901.1
2 5,10 4 Gross Alpha/Beta Activity GEL 07-07-98
EPA Method 900.0

3EPA November 1986,

bgs = Below ground surface.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ERCL = Environmental Restoration Chemistry Laboratory.

ft = Foot (feet).
GEL = General Engineering Laboratories, Inc.
HE = High Explosive(s).

MO = Mobile Office.

PCB = Polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.




3.42 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1015 are presented and discussed
in this section.

VQOCs

VOC analytical results for the four soil samples collected from the drainfield boreholes are
summarized in Table 3.4.2-1. Method detection fimits (MDLs) for the VOC soil analyses are
presented in Table 3.4.2-2. Two VOCs (2-butanone and toluene) were detected in three of the
four VOC samples collected from this site. Even though these compounds were not detected in
the associated trip blank (TB), they are common laboratory contaminants and may not indicate
soil contamination at this site.

SVOCs

SVOC analytical results for the four soil samples and one duplicate collected from the drainfield
boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in
Table 3.4.2-4. No SVOCs were detected in any of the soil samples collected from this site.

PCBs

PCB analytical results for the four soil samples collected from the drainfield boreholes are
summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6.
No PCBs were detected in any of the soil samples collected from this site. However, the MDLs
for the PCBs in the sample collected from the 5-foot interval in borehole BH1 were elevated as
the laboratory applied a 20X dilution to the sample because it “was very dark.” No other
explanation was offered by the laboratory.

HE Compounds

High explosive (HE) compound analytical resuits for the four soil samples and one duplicate
collected from the drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil
analyses are presented in Table 3.4.2-8. No HE compounds were detected in any of the soil
samples collected from this site.

RCRA Metals Plus Copper and Zinc, and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals pius copper and zinc, and hexavalent
chromium analytical results for the four soil samples and one duplicate collected from the
drainfield boreholes are summarized in Table 3.4.2-9. MDLs for the metals soil analyses are
presented in Table 3.4.2-10. The metals soil samples collected at this site were analyzed for
copper and zinc in addition to the eight RCRA metals because copper and zinc concentrations
were somewhat elevated in the sludge samples collected from the septic tank in 1992 and 1995.
With the exception of arsenic, none of the metal concentrations detected in these samples
exceeded the corresponding NMED-approved
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Table 3.4.2-1
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes VQCs (EPA Method 82602) (ug/kg)

Record Sample
NumberY ER Sample ID Depth (ft) 2-Butanone Toluene
6027631 MO231/234-DF1-BH1-5-S 5 ND {3.2) ND (0.9)
602763 | MO231/234-DF1-BH1-10-S 10 12 4.2
602763 [ MO231/234-DF1-BH2-5-8 5 12 1.5
602763 | MO231/234-DF1-BH2-10-S 10 16 9.6
Quality Assurance/Quality Control Sample (ug/L}

602763 | T12/T42/T43-SP1-TB° | NA ] ND (5.9) | ND (0.5)

Note: Values in bold represent detected analytes.

3aEPA November 1986.

bAnalysis request/chain-of-custody record.

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

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmentai Protection Agency.

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

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

MO = Mobile Office.

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 3.4.2-2

Summary of DSS Site 1015, Former MO 231-234 Septic System

Confirmatory Soil Sampling, VOC Analytical MDLs

August 1999
(Off-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte (ng/kg)
Acetone 10.3
Benzene 0.5
Bromodichloromethane 0.1
Bromoform 0.3
Bromomethane 0.3
2-Butanone 3.2
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chlorocbenzene 0.3
Chloroethane 0.3
Chloroform 0.1
Chloromethane 0.2
Dibromochloromethane 0.2
1,1-Dichloroethane 0.1
1,2-Dichloroethane 0.2
1,1-Dichloroethene 0.3
cis-1,2-Dichloroethene 0.1
trans-1,2-Dichloroethene 0.1
-1,2-Dichloropropane 0.2
cis-1,3-Dichloropropene 0.2
trans-1,3-Dichloropropene 0.3
Ethylbenzene 0.3
2-Hexanone 2.8
4-Methyl-2-pentanone 3.1
Methylene chloride 1.4
Styrene 0.3
1,1,2,2-Tetrachloroethane 0.6
Tetrachloroethene 0.4
Toluene 0.9
1,1,1-Trichloroethane 0.1
1,1,2-Trichloroethane 0.3
Trichloroethene 0.3
Vinyl acetate 2.1
Vinyl chloride 04
Xylene 0.7

aEPA November 1986.
DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
pg/kg = Microgram(s) per kilogram.
MO = Mobile Office.

VOC = Volatile organic compound.
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Table 3.4.2-3

Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, SVOC Analytical Resuits
July 1998

(Off-Site Laboratory)

Sample Attributes SVOCs
Record Sample (EPA Method 82702)
Number? ER Sample ID Depth (ft) (ng/kg)
800429 | MO231/234-DF1-BH1-5-S 5 ND
600429 | MO231/234-DF1-BH1-10-S 10 ND
600429 | MO231/234-DF 1-BH2-5-S 5 ND
600429 | MO231/234-DF1-BH2-10-§ 10 ND
600429 | MO231/234-DF1-BH2-10-DU 10 ND

aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.
DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.

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

ug/kg = Microgram(s) per kilogram.

MO = Mobile Office.

ND = Not detected.

S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4

Summary of DSS Site 1015, Former MO 231-234 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

July 1998
(Off-Site Laboratory)

AL/3-04/WP/SNL04:15471.doc

EPA Method 82702
Detection Limit

Analyte (pg/kg)
Acenaphthene 170
Acenaphthyiene 170
Anthracene 170
Benzo(a)anthracene 170
Benzo(a)pyrene 170
Benzo(b)fiuoranthene 170
Benzo(k)iluoranthene 170
Benzo(g,h,i)perylene 170
Benzoic acid 330
Benzyl alcohol 170
4-Bromophenyl phenyl ether 170
Butylbenzyl phthalate 170
4-Chlorobenzenamine 330
bis(2-Chloroethoxy)methane 170
bis(2-Chloroethyl)ether 170
bis-Chloroisopropyl ether 170
4-Chloro-3-methylphenol 170
2-Chloronaphthalene 170
2-Chlorophenol 170
4-Chloropheny! phenyl ether 170
Chrysene 170
m,p-Cresol 170
o-Cresol 170
Dibenz[a,h]anthracene 170
Dibenzofuran 170
Di-n-butyl phthalate 170
Di-n-octyl phthalate 170
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 170
1,4-Dichlorobenzene 170
3,3'-Dichlorobenzidine 830
2,4-Dichlorophenol 170
Diethylphthalate 170
2,4-Dimethylphenol 170
Dimethylphthalate 170
Dinitro-o-cresol 170
2,4-Dinitrophenol 330
2,4-Dinitrotoluene 170
2 6-Dinitrotoluene 170
1,2-Diphenylhydrazine 170
bis(2-Ethylhexyl) phthalate 170
Fluoranthene 170

Refer to footnotes at end of table.
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Table 3.4.2-4 {Concluded)
Summary of DSS Site 1015, Former MO 231-234 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

July 1998
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (pg/kg)
Fluorene 170
Hexachlorobenzene 170
Hexachlorobutadiene 170
Hexachlorocycfopentadiene 170
Hexachloroethane 170
indeno(1,2,3-cd)pyrene 170
Isophorone 170
2-Methylnaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nitrobenzene 170
n-Nitrosodiphenylamine 170
n-Nitrosodipropylamine 170
2-Nitrophenol 170
4-Nitrophenol 330
Pentachlorophenol 170
Phenanthrene 170
Phenol 170
Pyrene 170
1,2,4-Trichlorobenzene 170
2,4,5-Trichlorophenol 170
2,4,6-Trichlorophenol 170

aEPA November 1986,

DSS = Drain and Septic Systems.

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

ng/kg = Microgram(s) per kilogram.

MO = Mobile Office.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
August 1999
(Off-Site Laboratory)

Sampie Attributes PCBs
Record Sample (EPA Method 80822)
Number® ER Sample ID Depth (ft) {(ng/kg)
602763 | MO231/234-DF1-BH1-5-S 5 ND
602763 | MO231/234-DF1-BH1-10-S 10 ND
602763 | MO231/234-DF1-BH2-5-S 5 ND
602763 | MO231/234-DF1-BH2-10-S 10 ND

aEPA November 1986.

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

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

ID = ldentification.

ung/kg = Microgram(s) per kilogram.
MO = Mobile Office.

ND = Not detected.

PCB = Polychiorinated biphenyl.
S = Soil sample.

AL/3-04/WP/SNL04:r5471.doc

3-10

840857.03.01 03/08/04 8:46 AM



Table 3.4.2-6
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte (pa/kg)
Aroclor-1016 1.22-24.3
Aroclor-1221 2.82-56.4
Aroclor-1232 1.63-32.6
Aroclor-1242 1.67-33.4
Aroclor-1248 0.907-18.1
Aroclor-1254 1.16-23.3
Aroclor-1260 0.943-18.9

3EPA November 1986.

DSS = Drain and Septic Systems.

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

pg/kg = Microgram(s) per kilogram.

MO = Mobile Office.

PCB = Polychiorinated biphenyl.
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Table 3.4.2-

7

Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results

July 1998
(On- and Off-Site Laboratories)

Sample Attributes HE
Record Sample (EPA Method 83302)
Number® ER Sample ID Depth (ft) (mg/kg)
600428 | MO231/234-DF1-BH1-5-S 5 ND
600428 | MO231/234-DF1-BH1-10-S 10 ND
600428 | MO231/234-DF1-BH2-5-S 5 ND
600428 | MO231/234-DF1-BH2-10-S 10 ND
600429 | M0O231/234-DF1-BH2-10-DU 10 ND

aEPA November 1986.

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

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.

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

HE = High explosive(s).

1D = Identification.

mg/kg = Milligram(s) per kilogram.
MO = Mobile Office.

ND = Not detected.

S = Soil sample.
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Table 3.4.2-8

Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs

July 1998
(On- and Off-Site Laboratories)
EPA Method 83302
Detection Limit
Analyte {mag/kg)

2-Amino-4,6-dinitrotoluene 0.0066—-0.13
4-Amino-2,6-dinitrotoluene 0.0055-0.11
1,3-Dinitrobenzene 0.0041-0.076
2,4-Dinitrotoluene 0.0062-0.25
2,6-Dinitrotoluene 0.0065-0.29
HMX 0.0053-0.13
Nitrobenzene 0.0052-0.17
2-Nitrotoluene 0.0078-0.15
3-Nitrotoluene 0.0011-0.15
4-Nitrotoluene 0.0011-0.13
Pentaerythritol tetranitrate 0.0075-0.35
RDX 0.0097-0.18
1,3,5-Trinitrobenzene 0.0066-0.11
2,4,6-Trinitrotoluene 0.0057-0.29

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.

MO = Mobile Office.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
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Table 3.4.2-9

Summary of DSS Site 1015, Former MO 231-234 Septic System

Confirmatory Soil Sampling, Metals Analytical Results

July 1998 and August 1999
(On- and Off-Site Laboratories)

Sample Attributes Metals (EPA Method 6000/7000/7196A%) (mg/kg)
Record Sample
Number? ER Sample ID Depth (ft) [ Arsenic | Barium | Cadmium | Chromium | Chromium (VI){ Copper | Lead Mercury Selenium | Silver Zinc
600428, | MO231/234-DF1-BH1-5-S 5 3.34J 21J 0.063 J 54 ND (0.0606) | 41J |27J 0.047 J ND ND 11J(16)
602763 (0.16) {0.16) (0.3J) (0.04 J)
600428, | MO231/234-DF1-BH1-10-S 10 494J 110J 0.16 J 10J 0.0805 J 87J (75 ND 0.36J ND 274
602763 (0.17) (0.201) ~(0.042 J) (1.3) (0.042 J
600428, | MO231/234-DF1-BH2-5-S 5 42J 44 J 0.06J 41J ND (0.0604) 334 132J 0.047 J ND ND  {7.6J(16)
602763 (0.16) (4.1) (0.16) 0314y 1(0.041 )
600428, | MO231/234-DF1-BH2-10-S 10 3.3J 48 J 0.058 J 4.8J ND (0.0598) 46J | 3.9J ND ND ND 12 J (16)
602763 (0.16) (0.04 J) (0.3J) (0.04 J)
600429 | MO231/234-DF1-BH2-10-DU 10 4.45 117J | 0.0526J 9.1 NS 8.23 6.14 ND 0.228J | 0.247J 29.8
(0.595) (0.0173) (0.595) | (0.595)
Background Concentration—Southwest Area 4.4 214 0.9 15.9 1 18.2 11.8 <0.1 <1 <1 62
Supergroup®
Note: Values in bold exceed background soil concentrations.
3EPA November 1986.
bAnalysis request/chain-of-custody record.
CDinwiddie September 1997.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.
DU = Duplicate sample.
EPA = U.,8, Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.
J = Analytical result was qualified as an estimated value.
J{) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.

MDL = Method detection limit.

mgkg = Milligram(s) per kilogram,

MO = Mobile Office.

ND () = Not detected above the MDL, shown in parentheses.
NS = No sample.

S = Soil sample.
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Table 3.4.2-10
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
July 1898 and August 1999
(On- and Off-Site Laboratories)

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

Arsenic 0.149-0.64
Barium 0.0166-0.53
Cadmium 0.0104-0.042
Chromium 0.0365-0.74
Chromium (V1) 0.0598-0.0606
Copper 0.066-1.1
Lead 0.0339-0.32
Mercury 0.0173-0.042
Selenium 0.07-0.32
Silver 0.031-0.042
Zinc 0.0483-4.2

2EPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilegram.

MO = Mobile Office.

background concentrations. Arsenic was detected above the NMED-approved background in
both the 10-foot sample from borehole BH1 and the 10-foot duplicate sample from borehole
BH2.

Total Cyanide

Analytical results for the four soil samples collected from the drainfield boreholes are
summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are presented in Table
3.4.2-12. Cyanide was not detected in any of the soil samples collected from this site.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the four soil samples and one
duplicate collected from the drainfield boreholes are summarized in Table 3.4.2-13.
Uranium-238 was detected above the NMED-approved background activity level in the duplicate
sample from the 10-foot interval in borehole BH2. No other radionuclide activities were detected
above background in any of the other gamma spectroscopy samples from this site.
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Table 3.4.2-11
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Resulits
August 1999
(Off-Site Laboratory)

Sample Attributes Total Cyanide

Record Sample [(EPA Method 8012A3)
Number® ER Sample ID Depth (ft) (mg/kg)
602763 | MO231/234-DF1-BH1-5-S 5 ND

602763 | MO231/234-DF1-BH1-10-§] 10 ND

602763 | MO231/234-DF1-BH2-5-S 5 ND

602763 | MO231/234-DF1-BH2-10-§ 10 ND

3aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

mg/kg = Milligram(s) per kilogram.
MO = Mobile Office.

ND = Not detected.

S = Soil sample.

Table 3.4.2-12
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit

Analyte {(mg/kg)
Total Cyanide 0.127-0.136

aEPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Microgram(s) per kilogram.

MO = Mobile Office.
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Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results

Table 3.4.2-13
Summary of DSS Site 1015, Former MO 231-234 Septic System

July 1998
(On- and Off-Site Laboratories)

Sample Attributes

Activity (EPA Method 901.12 {pCi/g)

Record
Number®

ER Sample ID

Sample
Depth (ft)

Cesium-137

Thorium-232

Uranium-235

Uranium-238

Result

Error®

Result

Error®

Result

Error®

Result

Error®

600430

MO231/234-DF 1-BH1-5-S

5

ND (0.0150

0.475

0.236

ND (0.0854)

0.569

0.312

600430

MO231/234-DF 1-BH1-10-S

10

ND (0.0186

0.775

0.382

0.112

0.0940

0.463

0.350

800430

MO231/234-DF1-BH2-5-S

5

ND (0.0175

0.525

0.267

ND (0.0981)

0.293

0.288

600430

M0O231/234-DF1-BH2-10-S

10

ND (0.0179

0.740

0,353

ND (0.100)

0.493

0.304

600429

MO231/234-DF1-BH2-10-DU

10

ND (0.0117

0.807

0.108

ND (0.0595

1.9

1.31

Background Activity-Southwest Area Supergroup?

0.079

1.01

NA

0.16

NA

1.4

NA

Note: Values in bold exceed background soil activity levels.
3EPA November 1986,

bAnalysis request/chain-of-custody record.
“Two standard deviations about the mean detected activity.
IDinwiddie September 1997.
BH = Borehole.

DF = Drainfield.

DSS

= Drain and Septic Systems.

DU = Duplicate sample.

EPA

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

MDA

= Minimum detectable activity.

MO = Mobile Office.
NA = Not applicable.
ND () = Not detected above the MDA, shown in parentheses,

pCilg

= Picocurie(s) per gram.

S = Soil sample.
= Error not calculated for nondetect results.

= U.S. Environmentai Protection Agency.




Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the four soil samples collected from the drainfield
boreholes are summarized in Table 3.4.2-14. No gross alpha/beta activity was detected above
the New Mexico-established background (Miller September 2003) in any of the samples. These
results indicate no significant levels of radioactive material in the site soil.

Table 3.4.2-14
Summary of DSS Site 1015, Former MO 231-234 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results
July 1998
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.02) (pCi/
Record Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth {ft)| Result | Errorc | Result | Errort
600429 | MO231/234-DF 1-BH1-5-3 5 9.42 3.28 33.8 4.45
600429 | MO231/234-DF1-BH1-10-S 10 7.68 3.01 21.8 3.8
600429 | MO231/234-DF1-BH2-5-5 5 10.7 3.3 22.2 3.87
600429 | MO231/234-DF1-BH2-10-S] 10 17.4 4.18 22 3.74
Background Activityd 17.4 NA 35.4 NA

aEPA November 1986.

bAnalysis request/chain-of-custody record.
cTwo standard deviations about the mean detected activity.
dMiller September 2003.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

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

ft = Foot (feet).

ID = Identification.

MO = Mobile Office.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

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 sample duplicates, equipment
blanks (EBs), and TBs. 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 sampies and sent to the
laboratory. 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. No EB samples were collected at DSS Site 1015.
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Aqueous TBs, 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 samples in that
batch. No VOCs were detected in this TB (Table 3.4.2-1).

To assess the precision and repeatability of sampling and analytical procedures, duplicate soil
samples (designated ‘DU’) were collected and analyzed at the on- and off-site laboratories for
SVOCs, HE compounds, RCRA metals plus zinc and copper, and radionuclides by gamma
spectroscopy. As shown in Tables 3.4.2-3 and 3.4.2-7, SVOC and HE compounds were not
detected in any of the primary or duplicate samples from this site. As shown in Table 3.4.2-9,
metals concentrations in the primary and duplicate samples from the 10-foot interval in borehole
BH2 that were sent to different laboratories compared as follows:

e Arsenic and cadmium concentrations were comparable.

» Barium, chromium, copper, lead, and zinc concentrations in the duplicate sample
were approximately twice those in the primary sample.

» Mercury was not detected in either of the samples.

» Selenium and silver were not detected in the primary sample, but were detected at
low concentrations in the duplicate sampie.

As shown in Table 3.4.2-13, gamma spectroscopy activities for the four representative
radionuclides in the primary and duplicate samples from the 10-foot interval in borehole BH2
(also submitted to different laboratories) compared as follows:

o Cesium-137 and uranium-235 were not detected in either sample.
« Thorium-232 activities were comparable in both samples.

e The uranium-238 activity in the duplicate sample (1.9 picocuries [pCi)/gram [g])
was approximately 4 times higher than that in the primary sample (0.493 pCi/g).

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (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. 2 (SNL/NM July 1996). Annex B contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this NFA
proposal.

3.5 Site Sampling Data Gaps

Analytical data from the site assessment were sulfficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1015.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1015, the Former MO 231-234 Septic System, is based
upon the COCs identified in the soil samples collected from beneath the drainfield 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 1015 consist of VOCs, SVOCs, PCBs, HE compounds, cyanide,
RCRA metals plus copper and zinc, hexavalent chromium, and radionuclides. Two VOCs
(2-butanone and toluene) were detected in samples from this site. There were no SVOCs,
PCBs, HE compounds, or cyanide detected in any of the soil samples collected at this site. One
of the 11 metals (arsenic) was detected above the nonquantified or NMED-approved maximum
background concentration for SNL/NM Southwest Area Supergroup soils (Dinwiddie September
1997). However, when a metal concentration exceeded its maximum background screening
value, or the nonquantified background value, it was carried forward in the risk assessment
process. One of the four representative gamma spectroscopy radionuclides (uranium-238) was
detected at an activity exceeding the corresponding background level. Finally, no gross
alpha/beta activity was detected above the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system drainfield. Possible secondary release mechanisms include the uptake
of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1). The
depth to groundwater at the site (approximately 496 feet bgs) most likely precludes migration of
potential COCs into the groundwater system. The potential pathways to receptors include soil
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Annex C
provides additional discussion on the fate and transport of COCs at DSS Site 1015.

Table 4.2-1 summarizes the potential COCs for DSS Site 1015. All potential COCs were
retained in the conceptual modei and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1015 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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Conceptual Site Model Flow Diagram for DSS Site 1015, Former MO 231-234 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1015, Former MO 231-234 Septic System

e

COCs Detected, or Maximum Number of Samples
with Concentrations Background Where COCs Detected,
Greater than Limit/Southwest Maximum or with Concentrations
Background or Area Concentration® Average Greater than Background
; Number of Nonquantified Supergroup® (All Samples) | Concentrationd or Nonquantified
COC Type Samples? Background (mg/kg) {mg/kg) (mg/kg) Background®

VOCs 4 2-Butanone NA 0.016 0.0104 3
4 Toluene NA 0.0096 0.0039 3

SVQOCs 5 None NA NA NA None

PCBs 4 None NA NA NA None

HE Compounds 5 None NA NA NA None
RCRA Metals + Copper and Zinc 5 Arsenic 4.4 49J 4.03 2

5 Mercury NQ 0.047 J 0.029 J None

5 Selenium NQ 0.36 J 0.209 J None

5 Silver NQ 0.247 J 0.066 J None

Hexavalent Chromium 4 None NA NA NA None

Cyanide 4 Cyanide NQ ND (0.139) 0.0675 None
Radionuclides | Gamma Spectroscopy 5 U-238 1.4 1.9 NC! 1

(pCi/g) Gross Aipha 4 None NA NA NA None

Gross Beta 4 None NA NA NA None

aNumber of samples includes duplicates and splits.
PDinwiddie September 1997.
cMaximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected.
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples.

€See appropriate data table for sample locations,
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 = Analytical result was qualified as an estimated valuse.
MDA = Minimum detectable activity.

MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

MO

= Mobile Office.

NA = Not applicable.

NC = Not calculated.

PCB = Polychlorinated biphenyl.
pCi/g = Picocurie(s) per gram.

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

vOC

= Volatile organic compound.




Potential biota receptors include flora and fauna at the site. Major exposure routes for biota
include direct soil ingestion, ingestion of COCs through food chain transfers, and direct contact
with COCs in soil. Annex C provides additional discussion of the exposure routes and receptors
at DSS Site 1015.

4.3 Site Assessment

Site assessment at DSS Site 1015 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment performed for DSS Site 1015 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1015 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks are expected to be
very low.

432 Risk Assessments

4.3.2.1 Human Health

DSS Site 1015 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because 2-butanone, toluene, arsenic, mercury, selenium, silver, cyanide,
and uranium-238 are present above background or nonquantified background levels, it was
necessary to perform a human health risk assessment analysis for the site, which included
these COCs. Annex C provides a complete discussion of the risk assessment process, results,
and uncertainties. The risk assessment process provides a quantitative evaluation of the
potential adverse human health effects from constituents in the site’s soil by calculating the
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios.

The Hl calculated for the COCs is 0.02 at DSS Site 1015 under the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1015 COCs is 3E-6 for the industrial land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001). Thus, the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 3.14E-7. Both the incremental HI and excess cancer risk are below
NMED guidelines.

The HI calculated for the COCs is 0.23 at DSS Site 1015 under the residential land-use
scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with
background from potential nonradiological COC risk (without rounding), is 0.03. The excess
cancer risk for DSS Site 1015 COCs is 1E-5 for a residential land-use scenario. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
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January 2001); thus, the excess cancer risk for this site is above the suggested acceptable risk
value. The incremental excess cancer risk is 1.29E-6. Both the incremental HI and incremental
excess cancer risk are below NMED guidelines.

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk
from radiological COCs are much lower than U.S. Environmental Protection Agency (EPA)
guidance values. The estimated TEDE is 1.4E-2 millirem (mrem)/year (yr) for the industrial
land-use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr

(EPA 1997a). The corresponding incremental estimated cancer risk value is 2.4E-9 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control is 3.5E-2 mrem/yr with an
associated risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1015 is eligible for unrestricted radiological release.

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

Table 4.3.2-1
Summation of Radiological and Nonradiological Risks from
DSS Site 1015, Former MO 231-234 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 3.14E-7 2.4E-9 3.1E-7
Residential 1.29E-6 3.7E-7 1.7E-6

DSS = Drain and Septic Systems.
MO = Mobile Office.

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

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 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 potentiaily
bioaccumulative constituents (see Annex C, Sections IV, VII.2, and VII.3). 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.

Table 18 of Annex C presents the results of the ecological risk assessment. Site-specific
information was incorporated into the risk assessment when such data were available. No
hazard quotients greater than 1 were originally predicted. Therefore, ecological risks associated
with this site are expected to be very low.

AL/3-04/WP/SNL04:r5471.doc 4-7 840857.03.01 03/10/04 1:22 PM



4.4 Baseline Risk Assessments

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1015 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

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

that ecological risks at DSS Site 1015 are expected to be very low, a baseline ecological risk
assessment is not required for the site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1015 for the foliowing 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 after conservative exposure
assumptions are analyzed.
5.2 Criterion
Based upon the evidence provided in Section 5.1, DSS Site 1015 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 1015
Septic Tank Sampling Results

.






TABLE 25

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA Il AND COYOTE CANYON TEST FIELD

SAMPLE NUMBERS SNLA004899, SNLA004900

SEPTIC TANK SAMPLING

BUILDING MO 231 - 234

Parameter Results Units
VOLATILE ORGANICS
Acetone’ 340 nugll
SEMIVOLITILE ORGANICS
Phenol* 25 ugfl
Benzyl Alcohol* 19 poh
4-Methylphenol* 130 pof
Benzoic Acid* 130 ngt
Chrysene 15 pngh
INORGANICS '
Oil and Grease - 23 mgAl
Nitrate as N 1.9 mg/l
Phenalics 0.28 mo/l
METALS
Barium 0.067 mgll
Cadmium 0.0053 mg/l
Copper 0.19 mgA
Manganese 0.035 mg/
Zinc 0.15 magfl
RADIOLOGICAL
Gross Alpha 32 pCift
Gross Beta 34 pCin
Tritium 25 pCi/mi
Uranium 235 1.6 pCi/t
Uranium 238 1.8 pCiA
Plutonium 239/240 1.5 pCit

*Not on total toxic organics list

Project No. 301181.26.01
FEG-BB.027



’. Mobile Offices 231-234 and T12, T26, T42, and T43
Area 3/5
Sample ID No. SNLA008603
Tank ID No. AD89026R

On September.30, 1992, sludge samples were collected from the septic tank serving Area 3/5
Mobile Offices 231-234 and temporary buildings T12, T26, T42, and T43. Several metals
that are regulated under the New Mexico Water Quality Control Commission Regulations, the
City of Albuquerque sewer ordinance, and the Resource Conservation and Recovery Act were
detected at low levels in the sludge: barium, cadmium, chromium, lead, mercury, and
selenium. Additional sludge characterization may be needed to determine if the waste is a
characteristic hazardous waste. Three additional metals that are only COA-regulated were
detected in the sludge: copper, manganese, and zinc.

During review of the radiological data, no parameters were measured at concentrations
exceeding U.S. Department of Energy derived concentration guidelines or the investigation
levels established during this monitoring effort.

it
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Results of Septic Tank Analyses®
(Sludge Sample)
Building No./Area: M0O231-234, T12, T26, T42, and T43; A3/5
Tank 1D No.: #AD89026R '
Date Sampled: 9/30/92
Sample 1D No.: SNLA008603 |
Measured + 2 Sigma ]

Analytical Parameter Concentration Uncertainty Units
‘Water Content 88 NA %o
Arsenic ND (4.0) NA mg/kg
Barium 280 NA mg/kg
Cadmium 0.89 NA mg/kg
Chromium 8.8 NA mo/kg
Copper 225 NA mo/kg
Lead 16.7 NA mg/kg
Manganese 107 ‘NA mg/kg
Mercury 1.2 NA mg/kg
Nickel - NA mg/kg
Selenium 2.9 NA mg/kg
Silver ND (8.1) NA mg/kg
Thallium ND (4.0) NA mg/kg
Zinc 702 NA mg/kg
Gross Alpha 0E+01 2E+01 pCi/g
Gross Beta -3+E01 4E+01 pCi/g
Gross Alpha 1E+01 2E+01 pCi/g
Gross Beta OE+01 4E+01 pCig
Gross Alpha 1E+01 2E+01 pCi/g
Gross Beta 0E+01 4E+01 pCi/g
Gross Alpha 2E+01 2E+01 pCi/g
Gross Beta -2E+01 3E+01 pCi/g
Tritium -1E+02 3E+02 pCilL
Bismuth-214 <0.0441 NA pCifg
Cesium-137 <0.0127 NA pCilg
Potassium-40 0.196 0.0485 pCig
Lead-212 0.0450 0.00693 pCi/g
Lead-214 0.0857 0.00963 pCiig
Radium-226 0.161 0.105 pCirg
Thorium-234 <0.250 NA pCi/g
Thallium-208 <0.0127 NA pCi/g

#Note that gamma spectrum results are given for weight of sludge.

ND = Not Detected
NA = Not Applicable
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Bullding 1D: Bldg MO231-234
Sample ID Number: 024417
Date Sempled: 6-23-95

‘ Detection NM Discharge COA Discharge
Parameter (Method) Result Limit (DL) Limit® Limit® Comments
Volatile Organics (8260) {mgA.) (mglt) {mgL) (mgh)
Acetone 0.022 0.010 NR TTO=5.0
Toluene 0.003J 0.010 075 TT0=5.0

>

Semivolatile Organics (8270) {mgL) {mgh) (mg/L} {mgl)
Napthaiens 0.008J 0.010 NR TTO =5.0
Napthalene(reanalysis) 0.008J 0.010 NR TTO =5.0
bis{2-Ethylhexyl)Phthalate 0.0038J 0.010 NR TTO=5.0
bis(2-EthylhexylPhthalate 0.0068J 0.010 NR TTO = 5.0
(reanslysis)
Pesticides/PCBs (8080) (mg/L} {mo/L) (mg/L) (mg/L)
gamma-BHC (Lindane) 0.00016 0.00005 NR TTO = 5.0
Metals (6010/7470) (mod) (mgL) {mgA} {mg)
Arsenic ND 0.500 01 2.0
Barium 0.0831J 0.200 1.0 20.0
Cadmium 0.0108 0.005 0.01 2.8 {Exceeds NM discharge (imit)
Chromium 0.0232 0.020 0.05 20.0
Copper 0.0931 0.025 10 16.5
Lead 0.0123J 0.100 0.08 3.2
Manganese 0.0793 0.010 0.2 20.0
Nickel 0.0715 0.040 0.2 120
Selenium 0.0130 0.005 0.05 2.0
Sllver 0.0216 0.010 0.05 5.0
Thallium 0.0132 0.010 NR NR
Zinc 0.130 0.020 10.0 28.0
Mercury ND 0.0002 0.002 0.1
Miscellaneous Analyses {mo/L) (mgl) (rmg/L) {mgh)

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

Building 10: Bidg MO231-234
Sample 1D Number: 024417
Date Sampled: 6-23-95

Detectlon NM Discherge COA Discharge
Parameter (Method) Result Limit (DL) ] Limit® Limit® Comments
Field pH 7.2 pH units 0 - 14 pH units 6 — 9 pH units 5— 11 pH units
Formaldehyde (NIOSH 3500) 1.3 0.25 NR 260.0
Fluoride (300.0} 1.16 0.50° 1.6 : 180.0
Nitrate + Nitrite {300.0) 7.54 0.20 10.0 NR
Oil + Grease (9070} ND 0.97 NR 150.0
Total Phenol (9066) ND 0.05 0.005 4.0
Notes:

* New Mexico Water Quality Control Commission Reguiations (1990), Section 3-103.

® City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993), Section 8-9-3 M ~ maximum aliowable concentration for grab sample.
B = Analyte detected in method blank.

DL = Detection limit indicated on laboratory report.

IDL = Instrument detection lmit.

J = Estimated concentration of analyte, between DL and IDL.

ND = Not detected above DL indicated.

NR = Noi reguiated.

TTO = Fotal toxic organics.
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RESULTS OF SEPTIC TANK SAMPLING
. RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE
—
Building ID: Bidg M0O231-234
Sample ID Number: 024417
Date Sampled: 6-23-95
Parameter (Method) Resuit MDA Criticat Level NM Discharge Limit* Comments
Radiological Analyses (pCit. = 2-0) ' (pCin) (pCilL) (pcit)
Gross Alpha (9310) 0.32 + 0.30 5.25 2.28 NAR
Gross Beta (9310) 637 + 6.9 35 1,68 NR
Isotopic Analyses (pCiL z+ 2-) (pCilL) {pcit) {pCiL)
Tritium (906.0) ~39.6 £ 56.1 96.1 475 NR
Gamma Spectroscopy’ {pCi'mL = 2-6) {pClmL) {pCi) (pCi)
None detected above MDA ND various NL NR
Notes: -
* New Mexico Waler Quality Control Commission Regulations (1990), Section 3-103.
® Anatyzed in-house by SNLUNM Depanment 7715.
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NR = Not regulated.
. NL = Not listed.
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RESULTS OF SEPTIC TANK SAMPLING
. CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building 1D: Bidg MO231-234
Sampie ID Number: 024417
Date Sampled: 7-13-95
Percent Molsture: Not Reported
Detection Limit _NM Discharge COA Discharge

Parameter (Method) Result Y Limh® Limi® Comments
Volatile Organics (8260) (ng/kg) (ugg) (mgl) {mgh)
Acetone 380 - 250 NR . NR
Benzens 330. 250 0.01 TTC =50
Toluene 5800 € 250 0.75 TT0=5.0
Semivolatile Orgarics (270) (o) (w9rg) (mon) (mg/L)
Butylbenzylphthaiate 13000 8300 NR TTO=5.0
bis{2-ethythexyl)Phthalate 25000 8300 NR TTO = 5.0
Di-n-octyiphthalate i 45000 8300 NR T10=5.0
Pesticides/PCBs (B080) {Hg/kg) (vo/kg) (mg/L) (mg/L)

. None detected above DL ND various NR / PCBs = 0.001 TTO = 5.0
Metals (6010/7470} (mg/kg) {mg/xg) {mgh) {man)
Arsenic ND 25"1 0.1 20
Barium ND 503 1.0 20.0
Cadmium ND 126 a.01 2.8
Chromium ND 503 ° 0.05 200
Copper " 1360 52.8 1.0 16.5
Lead 427 75 005 32
Manganese 101 251 0.2 200
Nicke} - ND 101 0.2 12.0
Selenium ND 12.6 ‘ 0.05 2.0
Silver ND 251 0.05 5.0
Thallium ND 25.1 : NR NR
Zinc 2000 50.3 10.0 28.0
Mercury . ND 25 0.002 0.1

. Refer to footnotes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bldg M0O231-234
Sample ID Number: 024417
Date Sampled: 7-13-95
Percent Molsture: Not Reported
Detection Limit NM Discharge COA Discharge
Parameter (Method) Result {DL) Limit® Limi® Comments
Notes: ’

® New Maxico Water Quality Contro! Commission Regulations (1990), Section 3-103.

b City of Albuguergue Sewsr Use and Wastewater Control Ordinance (1993), Section 8-9-3 M — maximum allowable concentration for grab sample.
B = Analyte detected in method biank.

DL = Detection limit indicated on laboratory report.

E = Spike exceeds IDL.

DL = Instrument detection limit.

J = Estimated concentration of analyte, between DL and IDL.

ND = Not dstecied above DL indicated.

NRA = Not regulated.

TTO = Total toxic organics.

. Refer 1o footnotes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING:
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building 1D: Bldg MO231-234
Sample ID Number: 024417
Date Sampled: 7-13-85
Percent Moisture: Not Reported
NM Diacharge
Paremeter {(Method) Result MDA Critical Level . Limit* Comments
Isotopic Analyses® (pCilg = 2-0) (eCig) (pCig) wen)
Plutonium-239/240 -0.002 + 0.008 0.026 0.015 NR
Plutonium-238 ~0.006 + 0.007 0.026 0.015 NR
Strontium-90 -0.23 + 0.02 0.38 0.18 NR
Thorium-232 0.061 £ 0.043 0.025 0.022 NR
Thorium-230 0.19+0.08 0.027 0.023 NR
Thorium-228 0.32 £ 0.12 0.050 0.034 NR
Uranium-238 7.48 £ 1.56 0.038 0.027 NR
Uranium-235/236 - 1.58 + 0.38 0.042 0.032 NR
Uranium-234 13.7+ 28 0.036 0.026 NR
. Dry Gamma Spectroscopy (pCiig = 20} (pCiig) {pCiig) {pCilg)
Cesium-137 ND 0.024 0.011 NR
Cesium-134 ND 0.018 0.009 NR
Potlassium-40 242 + 0.45 ] 0.22 0.11 NR
Chromium-51 ND 0.18 0.086 NR
Iron-59 ND 0.045 0.022 NR
Cobal-60 0.022 + D.013 0.016 0.007 NR
Zirconium-95 ND 0.037 0.018 NR
Ruthenium-103 ND D.021 0.01 NR
Ruthenium-106 ND 0.18 0.087 NR
Cerium-144 ND .12 0.059 NR
Thallium-208 0.098 + 0.023 0.017 NL NR
Lead-212 0.29 + 0.04 0.03 0.013 NR
Lead-214 0.095 + 0.034 0.040 0.019 NR
Bismuth-212 033+ 018 0.16 NL - NR
Bismuth-214 0.0451+ 0035 0.039 NL NR
Radium-224 N 0.58 + 0.28 0.30 NL NR
. Reler to footnotes at end of tabie.
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RESULTS OF SEPTIC TANK SAMPLING
. RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building 1D: Bidg MO231-234
Sample ID Number: 024417
Date Sampled: 7-13-96
Percent Moisture: Not Reported
NM Discharge
Parameter (Method) Resuit MDA Critical Leve! Limit Comments
Ory Gamma Spectroscopy’ (pClg # 2} {pClig) . pCilg) {pCifg)
Radium-226 0.063 + 0.025 0.039 0.019 NR
Radium-228 0.28 + 0.07 0.07 0.033 NR
Actinium-228 0.28 1 0.07 0.07 0.033 NR N
Thorium-231 ND 0.54 0.26 NR
Thorium-232 Q.28 + 0.07 0.07 0.033 NR
Thorium-234 4.88 + 0.69 0.30 0.15 NR
Uranium-235 0.27 + G.04 .12 0.061 NR
Uranium-238 B 4.68 % 0.69 0.30 0.15 NR
Americium-241 ND 0.066 0.033 NR
Notes: )
* New Mexico Water Quality Control Commission Regulations (1990), Section 3-103.
® Isotopic uranium analyzed by NAS-NS-3050; plutoniurn by SL13028/SL13033; strontium by 7500-SR; thorium by NAS-NS-3004.
¢ Analyzed by method HASL 300 at Quanterra, St. Louis.
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NL = Not listed.
NR = Nol regulated.
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DSS Site 1015
Soil Sample Data Validation Results
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INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
_ Page 1 of 16
SITE OR PROJECT Noal ER SEPTIC TANES  cpseno. 7225 300
ANALYTICAL LABORATORY & &£2 SAMPLE IDS
LABORATORY REPORT # Z80783%Y7 A.4,C, A¥cCocs  Goo $oO
TASK LEADER A Koy Bat coO #4299
NO. OF SAMPLES i seils. . a0 S70
DATA ASSESSMENT SUMMARY /44 ,
ICP AA - MERCURY  CYANIDE
1. HOLDING TIMES -V NB s AMA
2. CALIBRATIONS v \ yd ]
3. BLANKS v /
4. ICS v
5. LCS -/
5. DUPLICATE ANALYSIS -~ v
7. MATRIX SPIKE v /
8. MSA N
¢,  SERIAL DILUTION v’
10. SAMPLE VERIFICATION L /
11. OTHER QC ./ /
12.  OVERALL ASSESSMENT N / 7

v {check mark) — Accepiable
Other — Qualitied: - J - Estimate
UJ - Undetected, estimated :
- Unusabie {anzlyte may or may not be present)

ACTION ITEMS: __ A/Ox P

AREAS OF CONCERN: __ MOWL — Eycep+ /c}5/'Lc‘c;s/ —> b Setechef
Srwl/ Ameowrs of m——&r‘v»‘-‘ Blanl - Poes Nt s/igma ficantb,
/Mﬂﬁﬂ-f n’ngrv Case ,2Arm4‘7n: Ao’ 54///;/‘/{»/ b /L’f’ jrad é?t ,»;,,4 ot g

4
;y///uf‘w» a-// LCS/bCJ'/ éh/ i ed &S

REVIEWED BY_DBM/ L /'H" o ,74/‘/‘/(#7@ //(" /{'ﬁ/‘(’ )

ey erd fo SCEE€ reASed past cresvon
DATE REVIEWED: (225 /38 _

ALR-84 ' WP.SNL:SOP3044C.R1



o erces asEs B BIVALRIINILD DVIVHITENAIND

Site: A/DA[ EL SEPTIC TANKS

ARCOC:_ oD ép0¢29 &S0 Dma Classification: LA Or cS
Sample : DV i
Fraction No. Analvsis Qualifiers Comments

%M% | | @ osartrrtzr

FR-1Z95 —MoT3t - fw g Osbeckton L
0!}(—@ : /'\"'7 Ahe | E7627 | 0.5ATmg /Ky

vgﬂ~|19yrmoﬁls 7/275 ot O T wSrte—
ol Ap .-+ wivetons (G7.0~ (77) W30 51 ((7-01)
‘ [ . _ 2 mevﬁw
\,( > At - A CEE 197
\WLJ i
As-ccd-CrarCad s & RAPE TR O TP

W’fﬁz——wmmm .

P/h‘r?‘ /5 &44@7%/‘7’[7)/6

|

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

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

DV Qualifiers - The entry will be t1aken from the list of valid qualifiers and associated comments. If other gualifiers -
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification
because of an unusual circumstance. or addivional clarification is warranted.

Test Methods - Anions_CE, EPA6010. EPA6020. EPA7470/1, EPA8D15B. EPAS081. EPAS260. EPA8260-M3.
EPA8270, HACH_ALK. HACH-NQ2 HACH_NO3. MEKC_HE. PCBRISC '

Date: /01/& 4/6‘/

Reviewed by:




-

T0P 34-03
Rev. 0
Attachment C
Fage 50 ol 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM.
(Data Verification/Validation Level 3—DV3)

Page 16 of 16

It no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are

‘present, request resubmittal of laboratory package.

Were any sample results higher than the linear range of calibration curve and not subsequomly reanalyzed at
the appropriate dilution? Yes O No

Sampiles aftected:

11.3 Sample Quantitation

Check a minimum of 10% of positive sample results for transcription-caizulation errors. Summarize necessary
corrections. If errors are large, request resubmitial of laboratory package

Comments:

OK—= _data s (7006///@5727'&@/5—

Approved ‘By:‘

Date:

“Task/Project Leader is responsible for approval of data set.

Reviewed By: Date: /);[92 7/9'5

AL 2-54.WP,SNL:SOP3I044C.R1



(%8

TOP 54.03
Aev. 0
Atachment C
Fage 49 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 15 of 16

11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of Instrumental Parameters
Are instrument detection limits present and verified on a quarterly basis? Yes O No (J }/ ﬁ_
Are IDLs present for each analyte and each instrument used? Yes [3/ No O3

Is the IDL greater than the required detection limits for any analyte? Yes O No EQ'/
(1 IDL > required detection limits,-flag values less than 5xIDL.)

- Samples atfected:

Are ICP Interelement Correction Factors established and verified znrually? Yes O No L] A/ A

Arg ICP Linear Ranges established-and veriiied quarterly? Yes 0 No (3 ,j‘)p‘-

it no for any of the above, review problems and resciutions in narrgiive repon.

11.2 Reporting Requirements

Were sample resuhé reported down to the PQL? Yes B/ No [

H no, indicate necessary corrections.

Were sample results that were analyzed by ICP for Se, Tl, As, or Pb at least 3xIDL? Yes 2 no O

Were sample weights, volumes, and dilutions taken into account when reporting sample results and detection

imits? Yes i No'[d

Reviewed By: _z Date: //Z/Jvé'/fg

AL2-84. WP SNL:SOP3044C R



PRI u e Pt ) § e

SENT BY:Xerox Telecopier 7021 :12— 4-87 : 1:33PM : 15036825109~ 505 884 7689:#10
- ANALYTICAL RADIOCHEMISTRY DATA VAL!D’AT!CN
CHECKLIST ‘
Project Name  Npopn E R SepTic. TANKS ‘ Site Name
Laboretory Nameiob NoJBetch No. &z | F 507247 Chaln of Custody No, ©D0 %00
Anelysls Method =/Jn 900 HAsL Boo Parameter List: i :ian ﬂ;:tgi
REVIEW ITEM YES | NO | NA COMMENTS
A. HOLDING TIMES R , me+ ceitoia
1. Preparation end anelysis holding times %
met? : (
2. Bhort-half life paramolers analyzed forand ). .~ 97
checked?

B. CALIBRATION VERIFICATION

SR MeT  crilee)a

E

1. Detectors numbered and documented?
2. Frequency: Datly v weekly ol
monthly ?
3. Acceptance criteria: Met? v 7

C. LABORATORY CONTROL SAMPLES
1. Standard: Independent, cenified referonce

MET  OCRITERA

material? j
2. Frequency: Each batch? 1
| 1% Recovery 80-120% or 7 N}

™ WMETHOD BLANK

1. Frequency: Each batch?

2. Matrbx: Matrix spscific?

3. Preparation: Entire procedure?

4. Biarks show contamination?
E. MATRIX sPixe

1. Frequency: Each batch?

2. Matrix: Matrix specific?

3. Preparation: Entire procedure?

. 4. % Recovery: 75-125% or 7 7

F. ANALYTICAL YIELDS/OTHER . e T M{/_/_ CQJ‘} 216

£

S| RS S NS

e met opitenis
p

G. DUPLICATE

1. Tracer: Correc! type, recovery met? v~
2. Ingrowth and/or decay: Correct factors / W
applied?
3. Solids density: Planchette loading / .
<5 mglem?? 47

g.
|

j

st et CAi1er)5

1. Typg* Lab.dr field?

gt
1
2. Frequency: Esch batch? v
3. Matrix: Matiix specific? I’

ALIDS-9S/WPLITCO: 3339 B-1 310723.00:.01.000 120077 12:17pm

———p



e e

15036825108~ 505 BB4 7639:411

SENT BY:Xerox Telecopier 7021 ;12— 4-87 | 1:34PM :
ANALYTICAL RADIOCHEMISTRY DATA VALIDATION h
CHECKLIST (CONTINUED)
Project Name /Vm EL. SEPTICc 7AMKS Site Namo
Laborstory Name/Job No/Batch No. &=/ / 7507 2¢7 ’ . . {Chain ot Custody No. bDOi‘fD
anzlysia Method  £04 9mp.0  HAS, 300 Parameter List: v Coo &0 |
~ REVIEW TEM ves| No [ Na'| o .. COMMENTS °
4. Preparation: Entire procedure? v
H. ANALYTE DETECTION ANt 0 eF Ol AT O
1. Delection imit sample/batch specific?. V! .
2. Evrors svalueted? e
3. False posilivesinagetives syapacted? e . <
Faviewed by: W ,_ { ’2/ < 9/ 75
ALOI-GS/WPAITCO:T3ESS B-2 ' 319723.005 01.000 120497 12:17pm

e e e e v et e e e



TCP 5203~
Rev. ¢
Anachment C
Page 107 of 115
July 1584

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 9 of 18

6.0 BLANK ANALYSES
6.1 Method’Reagent and lnstrument Blanks

Has a methodreagent blank been analyzed for each set of samples or for evary 20 samples of similar mairix,
whichever is more frequent? Yes Z No [

Hes an insirument blank been analyzed al least once every tewelve hours for cach GC/MS sysiem usec?

Yes D No [2{

6.2 Field Rinse’Equipment Blanks

Arz there field rinse‘equipment blanks associzied with each sempling czay or zt frequency specified in the
samoling plen. Yes [ No 8 Mot Sugmined «/ LLLC

List below compounds for which anglysss ware requesisd that wera detectad in any of the blanks analyzsd:

% Conc. FQL Samples Afiscied ‘

' Dais Elank 1D Compound Uﬂ(h) () Action Level (Action
methyleve ] A -

| 1/fse | 120458 |nioiar 2 S Uy | ND i Shepel—

|
|
|
I
|

|
1
l
1
|
|
|
|

I
| |
l |
l |
| |
| |
I |

PQL = Practical Quantitation Limit from EPA Method.

Reviewed By: QW

Date: (2 27 GF




TOP 6e.0¥
rev. 0
Altachment C
Fage 99 of 115
July 1952

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Veritication/Validation Level 3 DV-3)
Fage 1 of 18

SITE OR PROJECT Npal ER SEPTIC TAMK — ‘SAMPLE IDS |

ANALYTICAL LABORATORY _ Z£¢ NO. OF SAMPLES _ /& Seils
LABORATORY REPORT # _G4072YF COC — oo 4R _&o0 429
CASENO. ___72a33.937° Coo S10

DATA ASSESSMENT SUMMARY

Describe problems,/cuslificztions below (Action ltems and Arezs of Concarn)

vOC SVOC = FEST/FCR OTHER
1. HOLDING v KA A
TUMESFEESERVATION
2. GC'MS INST. FERFORM. v N
3. CALIBRATIONS WINDOWS Ul e W
£ BLANKS Kogs XKbigs
3. SURROGATES o -/
5. MATRIX SFIKEDUP s
7. LASORATORY CONTROL o e
SAMPLES . ’
8. INTESNAL STANDARDS [ ~
¢, COMPOUND s —
' IDENTIFICATION
10. SYSTEM PERFORMANCE s -
11, OVERALL ASSESSMENT -~ Ll

7 {check mark) — Acceptable: Data had no problems or quclmad due to mmor probiems

N - Bata qualified due to major problems M4 = Mo o7
X - Problems, but do not affect data ‘oA E
Qualifiers: J - Estimate A W Lee

UJ - Undetected, estimated

ACTION ITEMS: _pople o _be Lotsa—

, Fa Vo) svoC
AREAS OF CONCERN:  Small Lol sakse et [eb/ces ’s

bt loes  pof a/w ey 4ffref oot

NE — weedd ms Frown 2607~ misséd @ o p suw ms
AN MSD Wl Accvptec

-~

Reviewed By:
Date: [RAF G

AL2-64 WP SNL:SOPIDC. R




it

TGP g263
Fev. 0
Altachmen: C
Page 115 of 115

July 1882

ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Vaiidation Leve! 2 DV-3)

Paze 17 of 18
13.1 Chromatogram Quality
Were baselines stzble? Yes [Z]/ No [
'Were any negaiive peaks or unusual peaks present? Yes O Nz D}/
Wers early eluting pezks resolved 1o baseline? Yes [Z No J
Y incorrect gcuaniiiztions are evidsni, not2 cosreclions necessary beizw:
Ars whe reguirsd cuaninauon limits (Sstection limits) adjusizd to refizst sample clictions and {or s2iis. sampis-

moizurs? Yas Q/ h\! D

{ no. meks nzcessary corrections and note balow.

14.0 TENTATIVELY IDENTIFIED COMPOUNDS

Arz Tentatively identified Compouncs (TIC) properly identified with s2z2n numbzr or retention time, estimated
concentration, and'J gualifier? Yes El No [

Arg the mass spectra for TICs and associated "best match” specira included? Yes B/ No [J

Are eny TCL compounds lisied as TIC compounds? Yes O  nNol®”

Are gzch of the ions present in the reference mass specira with @ rziative intensity graater than 10% also
presznt in the sample mzss spectrum? Yes No I

Reviewed By:
Dais: tz 29 GF

ALZ-= WPSNLISOF3034C ™




TOP 5¢.02
Fev. 0
Atachment C
Page 113 of 112
July 1854

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 15 of 13

Other:

Is the RAT of each reported compound within the limis given in the method of the siandard RAT in the
continuing czlibration? Yes No [J

Are all the ions present in the standard mass spectrum &t a relative intansity greater than 10% also present in
the mass specirum? Yes [B/ No D

Do sample and stancard relative intznsities agree within 20%:7 Yzs @/ No [

H no for any of the zoove. incicaie below preblems and cualificaiicns made (o czia:

11.2 GC Analysas

Are there any iranscripiicn-calculztion errors Satween {ns raw c¢aiz =nd the rzooring isrms?

ves1 NoJ

If y2s. review zrrors and necessary corraciions below: i 2rrors ars mitial of lzboraiory packagae mey

b nacessary.

./

Are retention times of sample compdunds within the calculated ret2ntion time windows for both quantitation and

No [

confirmation analysis? Yes
Was GC/MS canfisfation performed when raquired by the EPA msthod? Yas O w~0O

It no for afiy of the above. reject positive results except for retention time windows it essociated standard
compdunds are similarly shifted.

" Reviewed By: W

Date: L2 25 5‘9@-




CVR.doc

:

3.0 Data Quality Evaluation

Item Yes No If no, Sample ID No./Fraction(s) and Analysis
3.1)Reporting units appropriate for the matrix and meet contract specified or X
project-specific requirements? Inorganics and metals reported as ppm
(mglliter or mg/Kg). Units consistent between QC samples and sample
data. »
3.2)Quantitation limit met for all samples? X
3.3)Accuracy X
a) Laboratory control sample accuracy reported and met for ail
samples?
b) Surrogate data reported and met for all organic samples analyzed by X
a gas chromatography technique?
¢) Ifrequested, matrix spike recovery data reported and met . NA
3.4)Precision X
a) Laboratory control sample precision reported and met for all
samples? For rad analysis, sample duplicate precision reported and
met.
b) If requested, matrix spike duplicate RPD data reported and met. NA
3.5)Blank data . X
a) Method or reagent blank data reported and met for all samples?
b) Sampling blank {e.g., field, trip, and equipment) data reported and NA. .
met?
3.6)Contractual qualifiers provided: “J"- estimated quantity; “B*-analyte found X .
in- method biank; “U*- analyte undetected (results are below the MDL or
Le (rad)); “H-analysis done beyond the holding time.
3.7)Narrative included, correct, and complete? X




Project Leader SANDERS
AR/COC No.  600400/600429/600510

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

Contract Verification Review (CVR)

Project Name NON-ER SEPTIC FIELDS

Anaiytical Lab GEL

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

CVR.doc

Case No. 7223.230

SDG No, 9307247

Line Complete? ‘ Resolved?
No. item Yes | No if no, explain Yes No
1.1 All items on COC complets - data entry clerk initialed and dated | X '
1.2 | Container lype(s) correct for analyses requested X
1.3 | Sampie volume adequate for # and types of analyses requested | X
1.4 | Preservative correct for analyses requested X
1.5 | Custody records continugus and complete- X
1.6 | Lab sample number{s) provided X
1.7 | Date samples received X
1.8 | Condition upon receipt information provided X
2.0 Analytical Laboratory Report
Line Complete? Resolved?
No. Item Yes | No If no, explain Yes Ng
2.1 Data reviewed, signature X .
22 Method reference number(s) complete and correct X
2.3 QC analysis and accaptance limits provided (MB, LCS, LCD) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) NA
2.5 Detection Limits provided, PQL and MDL(or IDL) X
2.6 QC batch numbers provided X
2.7 Dilution Factors proviged X
2.8 | Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X
2.9 Rad analysls uncertainty provided (2 sigma efror) X
2.10 | Narralive provided ‘ X
2.11 | TAT met X
2.12 | Hold times met , X
2.13 | Were contractual qualifiers provided X
Al requesied result data provided X

2.14




4.0 Data Quality Evaluation Continuation

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

"CVR.doc

Sample/
Fraction No.

Analysis

Qualifiers

Comments

Were deficiencies noted. ® Yes

Based on the review, this data package is compiete.

@No

If no, provide : nonconformance report or correction request number

Reviewed by: _{ AN\ EQ SZ S el '5 O Date: 9-17-98

Closed by:

and date correction request was submitted

Date:



seaorcociom ANALYSIS REQUEST AND CHAIN OF CUSTODY | Page 1 of 1
Supersedes (5-97) issus Batch No., W 4 SAR/WR No. [ AR]COC- 600429
Dept. No./Mail Stop; 6133 MS-1147 : ; ! Contract No.: AJ-2480A
ProjectTask Manager: Mike Sanders ' oy Case No.: 7223.23Q —T-—Z /]7
Project Name: 101 Non-ER Septic Fields | Lab Contact: Edle Kent/803-556-8171 SMO Authorization L
ST — Bill to: Sandia Natjpast Taboratories f
Record Center Code: ER/1285/DAT Lab Destination: GEL, Suppiler Services, Dept
Logbook Ref. No.: SMO Contact/Phone; Doug Salmi/844-3110 P.O. Box 5800 MS 0154
| Service Order No.: 0526 | Send Report to SMO: Suzi Montano
Location | Techarea _ I s Reference LOV (available at SMO)
Building _M0O231 Room ge| 2 . Container oSol o g&Qf,oiﬁ 7 LAB UsE
Sample No. - ER Sample ID or -g,g & Date/Time E% Preser- 3'8;85 é‘§ Leb
Fraction ~ Sample Location Detall 22| & Collected &= | Type [ Volume vative 5% 2 8" Parameter & Method Requested | 577
0d : 99 )
041308-002 | ER-1295-MO231-DF1-BH15S Vo' NA |yoep oS AG | 500m! 4c G SA SVOCs (8270) Gross A/B
041309-002 | ER-1295-MO231-DF1-BH1- ool NA | el S AG | 500mi 4C G SA SVOCs (8270) Gross A/B
041310-002 | ER-1295-MO231-DF1-BH2.5-S 5 N/A 7'Z§"_ PTGE AG | 500ml 4C G SA SVOCs (8270) Gross A/B
041311-002 | ER-1295-MO231-DF1-BH2-10-S 10 NA T+ /a3e| S | AG | 500mi 4C G SA SVOCs (8270) Gross A/B
041470-001 ER-1295-MO231-DF1-pya - j0-SD | 7O N/A 7{/,’ la3o] S AC 300ml 4C e} puU VOCs (8260)
041471003 [ ER-1295MO21-DF1-gys - j0-SD [ro0 | NA [gnpe n3e[S [AG 1L 4C G | DU [SvOC8270, HE 8330,
o G Spec, RCRA Met+Zn,Cu
RMMA [JYes XNo Ref. No. Special Instructions/QC Requirements
EDD XYes [ JNo

i o Client XDisposa lab
Sample Disposal {]Return to Cli Disposal by la Raw data package XYes [INo

Turnaround Time XNormal [[JRush Required Report Date gaiealill
‘ Name Signajure | Init § Company/Organization/Phone
Sample LGS CotechiS Y. (ol e Abn /6'3' [851- 314G
Team Cotes SEARC : 5 (| S SC1 3/ P4~ 35
Members P Please list as separate report.
1. Relinquished by ' T Date -/, /‘é’/ Time /¢ ¢/ — | 4. Relinquished by Org. Date Time
| b F ) Gy Date - 1@ Time /(/ /¢ 4. Recsived by Org. Date Time
r'4 ; 2 Date -_ﬁ_ Time * / '/ ; © | 5 Relinquished by Org. Date Time
‘ . GB/ " Date r Time Cﬁ'QO 5. Received by Org. Date Time
3. Relinquished by L Org. Date Time 6. Relinquished by Ory. Date Time
3. Recaeived by Org. Date Time 6. Raceived by Org. Date Time
Original  To Accompany Samples, 1* Copy To Accompany Samples, 2" Copy SMO Suspense Copy 3" Copy Field Copy (Pink)

Laboratory Copy (White) Return to SMO (Blue) (Yellow)






FOR AR/COC 600428
(DSS SITE 1015, ERCL 7/98)



HE -028

High 'Explosi\;es by éapillafy Electrophoresis QC Check List

Analyst:

Tinn Roranedi—

Date:

2/l ~ 7{18[48

Peer Reviewer: J n’wga, %W

& lio 42,

Date:

trument Run Date:

e - 1ie\8»

Instrument Run ID#:

instrument-related QC.

[1] Did ICAL pass?
[2] Calibration Slopes Correct?
[3] Did bracketing CCV pass?

Batch-related QC.:

Yes[ KNo[ 1
Yes[ V] No[ ]
Yes[ ] No[\ T~

and all Pearson Coefficients > 0.995

Are the slopes from the ICAL cut and pasted correctly into the CCV calculations?

2)3 - \(S ’/’
Target analytes recovered-86-110%, bracketing CCV every 10 samples

(A batch is less than or equal to 20 samples)

[4] Did Surrogates Recover?

[S] Did LMB Pass?

[6] Did LCS Pass?

[7] Did MS/MSD %REC Pass?

{8] Did MS/MSD RPO's Pass?

Yes[ .} No[ ]

Yesvl/Not ]
Yes[vi/ No[ ]
Yes[\/]/ Nof ]

YesM/No[ 1

Recovery should be inside charted range.

All analytes < PQL. Must prepare and analyze
at least one LMB with each batch.

All analytes recovered 80-120%. Must prepare and analyze
at least one LCS with each batch of up to 20 samples.

All analytes recovered 75-125% )
Must prepare and analyze an MS and MSD with each batch.

All analytes recovered less than +/- 20%

Sample-related QC:

patl

{9] Analytes inside Calibration?

{10] Migration Times?

i

Yes[ ] No[ ]

YesL/{No[ ]

Target analytes must be bracketed by calibration values or valid LRS.

Are migration times reasonable compared to bracketing CCV's
and batch related QC such as LCS and MS/MSD?

—

(=)

lod dme Tebrgl ow “shls 149" b Wes e

eOecd |

beOMSQ’

‘\ﬂﬂ,{l S A o cm(,oé? hoda s re oo /w._

RETI

500428

3L of 0




ZC&A /"Bﬁr . Co

Metals by ICP-MS QC Check List

Analyst: (_41/(& Vies -  pate ‘I//S /CQS NCAR#: ff" /OF

"™ a1 Reviewer: Wm@@m Date: 7 | SEZ Preparation Batch ID#: Si9822
.andards: { Instrument Run Date: 7/ 'S A8
Cal Level 0 (ICB, CCB) S Instrument Run ID#: < GB22
CalLevel 1 L\ ICS-A \o-oS~
Cal Level 2 V-0 ) ICS-AB | &0 —CA
Callevel 3 D\ -9 LRS e A
Cal Level 4 ~iA Iss ¥ IS0
ICV, CCV Q-5 ICP-TUNE 1 -08
Instrument-related QC: )
[1] Did Tune Pass? Yes[u1 No[ ] 4 reps < 5% RPD for internal standards Li, Y, In, Bi
[2a] Did ICV pass? Yes[+ 4~ No[ ] Target analytes recovered 90-110%
[2b] Did!CB Pass? Yes{L1~ No[ | Ali analytes < PQL
[2¢c] Did CCV pass? Yes{. .} No{ ] Target analytes recovered 90-110%
[2d] Did CCB Pass? Yes{ }~ No[ | All analytes < PQL
[2e] Did ISS recovery pass? Yes{ 4 No[ ] Internal standards 60-125% of initial calibration values
[3] Did ICS_A's Pass? Yes{t. 7' No[ ] All analytes not present < PQL
[4] Did ICS_AB's Pass? Yes[«}~ No[ ] All analytes present recovered 80-120%
[S] Did LRS pass? Yesu No[ ] Linear dynamic range check (if run) must agree to
95-105% of stated value to validate beyond calibration values
Batch-related QC: (A batch is less than or equal to 20 samples) . pX_
{[6] Did LMB Pass? Yes[ ] No[ oY All analytes <B&#"Must prepare and analyze
at least one LRB with each batch.
[7] Did LCSALCSD Pass? Yes{ ] No[. 1 All analytes recaovered 80-120%. Must prepare and analyze
at least one LCS with each batch.
[8] Did MS/MSD Pass? Yes| ] No[ &~ All analytes recovered 75-125%. Recovery not required if spike < 30% of sample analyte level
Must prepare and analyze an MS and MSD with each batch.
™ Did M/IMDup Pass? Yes[ 1 No[.I All analytes RPD 20% at S times the PQL. Must prepare and analyze at least one with each batch.
4] Did M/Mdil Pass? Yes[\ Nof ] All analytes > 10X the MDL in the 5X dilution agree 90-110% with the undiluted reference.
Must prepare and analyze at least one with each batch.
11] Digestion Problems? No[ VL/YGEL L Digestion 3015, 3051 problems?
Sampie-related QC:
[11] Oid sample ISS pass? Yes[+1” No{ | Internal standards >= 60% or <= 125% or sample must be rerun at a 5X diiution.
{12] Analytes inside Caiibration?  Yes[ }"No[ ] Target analytes must be bracketed by calibration values or valid LDR.
13] Analyte carryover OK? __No[\g Yes] ] Using the sequence order, was carry over contamination probable?
Note: When the HP Enviroquant soflware refers to an IDL, we are using the ERCL MDL;

when it refers to a CRDL, we are using the ERCL PQL which is 4 times the MDL

((q) [MQ_M/Q A< povese At ot o lewvel g(r<% alosre 4t H:Q. Bl {ess Hoe—.

Mo Pac - o M_D&Q ol bsve o CRY ool N AS
= =g

r’lL LLCS ‘E Y Coan fm i 2% tA-cL\L/ [ E AN 1‘1 Y stL:.SC(Q Lo b - 77,,3 S &(‘JL—,"—D ‘-L&f’.f

T ekt S Aﬂ’b—cige] m(}é! rutﬁrolih DM[&.‘Q()@ WA - R sole . Thew pmeoblioa lans
MLW = 4 ,,v“ vggé’ Pezxsa’ 7 ¢ !

C&L MS Tl Lo ies lAl(lA H/ L/).L. 7{ L—L\A Tl \% iS Que. —Lg 4’8-\_1,1(\.(1_(‘ Q@ab«/\ W,_.&\S\'—’.&
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Y

Do g oo Mo Voo uedues o comnstba oA for 0l elomndc  4is poiids to @mvo

sy W«élx— p wep f Foo LHE colect AJL‘[) Ncle oot bl 11755 PO raenEs /graaldr

\""(‘-J\”\J.pl/l"'—l— w A, -/((j ZL"\‘A? Iu_r‘iﬂ\ rmLCf‘)rgZ -F(T‘TE\NQ L) r;.ng{'?k 1S V\<£‘ Lzrmpvﬁv—blsf_g/
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VOC Peer Review Check List

BatchID: VDL 043

Did BFB Pass? Yes PZ NoO

Did the ICAL Pass %RSD <_30% Yes [370 No O

Did the ICAL and CCV pass:
+ 20% recovery for the individual analytes? YesO No (X St ~ M
Calibration Check Compounds in criteria? Yes NoO e
System Performance Check Compounds in criteria? Yes X' NoO

Did the blank pass? Yes)iﬂ No O

Did the MS/MSD pair pass accuracy and precision and criteria? Yes§( No O

Did LCS pass accuracy criteria? Yes JX No T N/A O

Were all IS areas within a factor of 2 of the average area in Yes % No

the ICAL

Did Retention Times remain inside windows for all standards Yes% No O

and samples?

Did all surrogates pass criteria for each standard and sample? Yes K No 00

Check for:
Carry-over contamination OKﬁ
Correct interpretation of mass spectra OK
Errors in data entry, rounding and/or calculations OK

Reviewed by:%{ OH“LQM/ (O AMS on Date: 7ﬁ/ a3 hg

RNNLIA 38 of 4o



8¢7008

QA Officer Review Checklist
SNL/NM Environmental Restoration Chemistry Laboratory

YES

NO | Comments

Samples were preserved and handled in accordance with QAPjP and LOPs

v

The appropriate number and type of laboratory QC check samples were analyzed

v’

Laboratory QC checks met the established acceptance criteria

v | St (anr Hlpmadrice.

Deviations from analytical methods are documented

A/ bt

R o e B M

Data package is complete, per section 10.4 of the ERCL QAPjP

\

Data Package Checklist

NO | Comments

Date of Issue

Case Narrative

Description of data package

Index of samples, including sampling ID and laboratory ID

Description of any problems encountered in analysis

Circumstances leading to the use of data qualifiers

Type of digestion used for general inorganic analysis of soil samples

WARRRR B

Analytical results for each sample - must include the parameter name, the parameter
value, uncertainty value (where applicable), MDL and PQL, units of measure, data
qualifier(s), method of analysis, and analysis date

Calibration ranges

QC Summaries

Surrogate data

Matrix spike or LCS recovery data for accuracy

MS/MSD or LCS/LCSD for precision

Method or reagent blank data

QA review documentation:

QA Officer Review Checklist

Electronic copy of the analytical data

CcOC

CROISR N TSRS INS

ofr F be

Data Package COC No. __/p(iptf2. 8 ~ Reviewed by ~ :

¢:\document\erclireports\qacheck.doc

Date g[ 23;[ %2



Sng

g ;—~4--~
= B Tab ] ;
[~ 3 [ [ — .
o g F 2001.C0C (04 Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY page 1 or 1°
B~ [ Sy i E‘ Batch No. SAR/WR No. AR/COC- 600428 |
Ly - 2
: DDept. Mo./Mail ?‘E 6133 MS-1147 Contract No.:
3 ProjectTask Nianager: Mike Sanders Case No.: 7223.230 Gricloe 3
83 Project Name; ifg Non-ER Septic Fields Lab Contact: Warren Strong/284-3313 gm%’“ggm&ﬁ}g&nal PTT——— U’ G
1| Record Centef Code: ER/1295/DAT Lab Destination: ERCL Suppiier Services, Dept.
¢ =] Logbook- o.: SMO Contact/Phone; Doug Salmi/844-3110 P.O. Box 5800 MS 0154 Q’" ”’)“Bc’u
i?..‘ _‘P Service Order No.: 0526 Send Report to SMO: Suzi Montano S(Mlgf
Location | TechArea I ' Reference LOV (available at SMO)
Building _M0231 Room g’ﬁé % . Container veol LAB USE
Sample No. - ER Sample IDor . % 5 Date/Time E% Preser- E%E 2 g SaL:\Zl
Fraction Sample Location Detail 20 o Collected @ | Type Volume vative §2% 3F Parameter & Method Requested .
Q w 7 (185
/| 041308-001 ER-1295-MO231-DF1-BH1-5-8 5 N/A 7/7# Jog] 8 | Ac | 300mi 4c G SA VOCs (8260)
s  041309-001 | ER-1295-MO231-DF1-BH1-10-S 10 N/A 7/7/“, /oS | AC | 300mi 4ac G SA VOCs (8260)
o[ 041310-001 | ER-1295-MO231-DF1-BH2-5-5 5 NiA 7/7&? 1229 S | AC [300m [ac G | SA | VOCs (8260)
4 041311-001 ER-1295-M0O231-DF1-BH2-10-S 10 N/A 7/# /A3 S AC 300mi 4Cc G SA VOCs (8260)
K 041308-004 ER-1295-M0231-DF1-BE‘5£" (o: '575’4 N/A 7hr‘£ o s G 125mi 4C G SA RCRA Met+Zn,Cu, HE
. 041309-004 ER-1295-M0231-DF1-BH1- ‘1?& N/A 70@ ILO.S S G 125mi 4C G SA RCRA Met+Zn,Cu, HE
- 041310-004 ER-1295-M0231-DF1-BH2-5-§ 5 N/A é/ﬁ SAAE] 5 G 125ml 4C G SA RCRA Met+Zn,Cu, HE
.| 041311-004 | ER-1295-MO231-DF1-BH2-10-S 10 NA |o/560 1234 S G 125ml 4C G SA RCRA Met+2Zn,Cu, HE
K8
RMMA [JYes XNo Ref. No. Special Instructions/QC Requirements

Sample Disposal [JReturn to Client XDisposal by lab

Turnaround Time XNormal [[JRush Required Report Date

EDD XYes [JNo
Raw data package XYes [No

Name Sugnatyrp Init Company/Organization/Phone
Sample Clce ec (b M (o mDm (613 &am
Team LRSS < &L Sax,
Members y Please [ist as separate report.
1. Relinquished by %ML Org. Date W AVTIme /f/ 4, Relinquished by Org. Date Time
1. Received by (: Z 'L.J/,:'::" Org. 013'3 Date 7/_]74 F Time £ “"PM 4. Received by Org. Date Time
2. Relinquished by~ Org. Date Time 5. Relinquished by Org. Date Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3, Relinquished by Org. Date Time 6. Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time

oh e Of

Original

To Accompany Samples,

Laboratory Copy (White)

1% Copy To Accompany Samples,

Return to SMO (Blue)

2" Copy SMO Suspense Copy

3" copy Field Copy (Pink)



DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1)

Tor 1
Rev.
Avtachment A
Noveimnber 1995

WD rr5%

Project Leader | 0ny (ony ba | Project Name 10( MNon-ER ieﬂ‘"d Frelde Case No: 7223 .230
AR/COC No. 600428 Analytical Lab ERCL ‘ SDG No. MNA

In the tables l;elow, mark any informalion thal is missing or incorrect and give an explanalion.

1.0 Analysis Request and Chain of Custody Record

Line Compiele? Resolved?
No. ltem v Yes | No If no, explain Yes No
1.1 | Allilems on COC complele - dala entry clerk inilialed and daled | VA Net applecoble

1.2 | Container type(s) correct for analyses requested — i

1.3 | Sample volume adequate for # and types of analyses requested —

1.4 | Preservalive correct for analyses requesled —

1.5 | Cuslody records conlinuous and complele L

1.6 | Lab sample number(s) provided o

1.7 | Condilion upon receipt information provided — ) ]

1.8 | Tritium Screen dala provided (Rad labs) WA Nol applreatela | Aon- R A (gealren

2.0 Analytical Laboratory Report

Line Complete? Resolved?
No. tem Yes | No il no, explain Yes No
2.1 Dala reviewed, signalure —

2.2 | Dale samples received —

2.3 | Method reference number(s) complele and correcl —1 ‘

2.4 | Qualily conlrol data provided (MB, LCS, LCD, Detection Limit) —] L0 nel pralvzed wiki sobomi Hed sauAde
2.5 | Malrix spike/matrix spike duplicate dala provided(if requested) — Mote : ~ot regueshed
2.6 | Narrative provided — Y
2.7 | TAT met NA Net  opplicaple
2.8 | Hold limes met o i

2.9 | All requested result data provided o

Based on the review, this dala package is complele B’@ ) [:] No

If no, provide .  correclion request tracking # and dale correction request was submitted:

Reviewed by: / : / - Z/L Date:  /0( (5" 4 98  Closed by: Date;

' /

ry T



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

Project Name (0f MNow -ER g’*"ﬁ["‘ Frelds Page 1 ot 5
Case Number Jz23.230

Sample Numbers _E R~ (29€ —Moz:n OF1 - BH ! (B8H2) -~ ¢ (r0)-S

AR/COC No. 600928  Anaiytical laboratory _ E£-CL SDG No. KA
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.
1.0 EVALUATION
item Yes No It no, Sample ID No./Fraction(s) and Analysis
1) Sample voluma, container, and ‘ '
preservation correct?
—
2) Hokding times mat for all
samplas? .
[
3) Reporting units appmpnato tor the
matrix and meet project-specific —
requirements?
4) Quantitation limit met for ail
sampiles?
5) Accuracy _ S198 =7 Hq (brmred lgte) .
a) Laboratory control sampie
accuracy reported and met for —]
all samphs" :
b) Surrogate data reported and-
mat for all organic samples
analyzed by a gas chroma- | &
tography technique?
Reviewed by: M 4 ZL«
Date: {fo / 1 / ?8

AL/2-94/SNL:SOP3044B.R1



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

Page 2 ot 5
ltem Yes | No it no; Sample ID No./Fraction(s) and Analysis
¢) Matrix spike recovery data 5Q8-22 =7 Cr, Ce ) Z e ( Bo, Pb
reporied and met for all L
samples for which it was —| _ead H9' @
requested? l ) 1
.. . —T
6) Precision Mot applreable . tcs duplrcale
a) Laboratory control sample = 7 .,
precision reponed and met for WA was ol oma (‘r red Wtk W’{"M"ﬁld '
all samples? £a pleg ‘ T
b) Matrix spike duplicate APD | sieg-22 = &, cd,Cu,As, Se,
" data reported and met for all P : vl
sampiles for which it was — 5, Bq«. H‘Z andd Pb. - @
requested?
[rr————————ma ——— = =t
7) 'Biank data . S(38 —22 =7 vt JO(U»? f‘(’pﬂrlﬁo’
a) Method or reagent biank data @
reported and met for all _— or As
samples? - o
b) Sampling blank_ (e.g., field, “oTL Y. ["mk Le
trip, and squipment) data L
‘ reporied and met? N A
8) Narratve included, cofrect, and . 1 :
lote? -
complete — I

2.0 COMMENTS: Al tems marked "No" above must be explained in this section. For each item, give

SNLU/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.

9 'Tév.PerCew‘f" FeCogveny bor ety U6 .fmu&d ﬁuz;l\ pen He

LS (fing —z2 )

Reviewed by:

AT

Date: [0/’r/?3

AL/2-94/SNL:SOP3044B . R1



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

Page 3 of 5

2.0 COMMENTS CONTINUATION SHEET

@ Ve Q//ow:‘n? Qr(a(z[“ wWes e OU—‘(I:’J/E oF OC wendows
Hor !O-efce.«} recouery i Hle M aud MUO Saw ples :

MS = Ba anol Mg Chraseg beghl M50 = Cr) ’cq,'znl'Bq
Qud Pb ( beared (aw) a~d H3 { braced Cu*q’t). Po (alrce

P—thﬂn_-" ;L,»Pﬁer-eutce ua(u.es Lrere o.,LlL Sr“o(é oF Al ¢

u.),‘nc{aw\” FOI‘ Q(( HQ M?M!J‘-LC{ auaéye( €XC‘§£{— e .

& \.\TT' \la(we AJCE d y\gfor-Lw/ ;:a/ Qriesce o' /—Le MAQ/I
(g [ Siag-ee ). Al delecled peselis

HAA«( T \"Le lﬂ(quck Qow(ceut[ra:t(-r'arf,

LA e i(\Qa_A/‘

A

/ L
Reviewed by: WZ J &

v

Date: {0/”—/?'.8

AL/2-94/SNL:SOP3044B A1



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

Page 4 ot 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesﬂractions tor which .
deficiencies have been noted. Use the qualifiers given at the end of the table # possible, Explain any
other qualifiers in the comments column.

Sample/ .
Fraction Na. Analysis Quaiifiers ) Commemnts

(c(giqg . /

s
c o
e
23
ya J

Anach on sheet for
QUALIFIERS: v
J = Estimated quantity (provide reason) Q = Quantitation limit does not meet criteria
B = Contamination in biank (indicate which biank) A = Laboratory accuracy does not meet criteria
F = Laboratory precision does not meet criteria U = Analyte is undetected (indicate which analyte and
R = Reponing units inappropriatov reason for qualification} '
N = Thers is prasumptive evidence of the presence NJ = There is presumptive evidence of the presence of the

of the materiai material at an sstimated quantity.
UJ = The material was analyzed for but was not

detected. The associated value is an estimate

and may be inaccurate or imprecise.
Reviewed by: Hmmmmm L

Date: ; m H H

CHAIN oF CUSTODY '
AL/2-54/SNL:SOP30448 R1 , f



SAMPLE FINDINGS SUMMARY

(0 Noa-ER Sephre Fields

Site:
AR COC: 600 428 Dara Classification: Du-2
Sample’ DV
Fracrion No. Analvsis Qualifiers Comments
/A,{( Sa“f(g! \ Sa..yo'e a5 - Bat—t0 -§ a~d
Cubrr fled For \ | 7996-22-4 | T, Pl | _grr—0-< ave UT, P

me(*a{S ana ‘YJ 1'9

7440 -38-2 | T py

{
ER ~126S —Mo0Z31(- I

DFI- 7940~ 39-53 A2, Pl
EHr1—tlo-5 '
BH(—<- 5 7940 ~-43 -G | T,PI
BH 2-$-5 _
BH 2 ~(0-S THH O —HT-3 A“Z] Y
-
) TH6 =S8 | 45 g
!

I,A

7439 -97-6 A2-Pl

7787-49-2 [UT,PI gualiFred as TPl

Foe 5§ ofc

-
/ Sa.«ple A ber — By -0~ S
(
N

TH40-66-6 | T, A2

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

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

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

Comments - This is only 1o be used if 2 comment associated with the qualifier is not appropriate. nezds modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE. EPAG010. EPA6020. EPA™170 1. EPASO13B. EPASOSL. EPAS260. EPAS260-M3.
EPASZ70. HACH_ALK. HACH_NO2. HACH_NO3, MEKC_HE. PCBRISC

Reviewed by: /‘#/ 4’ Z"L‘ Duate: /o //5//98
’ /
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FOR AR/COC 602763
(DSS SITE 1015, GEL, 8/99)



L,

Records Center Code: ER/1295/DAT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: Non-ER Septic Systems Case No./Service Order:  7223.230 / CF0636

SNL Task Leader: - ROYBAL Org/Mail Stop: 6135 /1089

SMO Project Coordinator: SALMI Sample Ship Date: 8/24/99

Preliminary Final EDD Req’d EDD Rec’d

ARCOC Lab Lab ID Received Received YES NO YES NO

602763 GEL 9908918 9/24/99 1 ][]
O] O
OO O

Date

Correction Requested ‘ Correction

from Lab: 42 '_/‘245 Request #:

Corrections Received: Requester:

Review Complete: Signature:

Priority Data Faxed: Faxed To:

Preliminary Notification: Person Notified:

Final Transmittal; ///» :Z“ ﬁ Transmitted To: / %"/ j;( /

Transmitted By: )
Filed in Re;«drcat?@ /0-12-99  Filed By: ;{]
Comments:
i Y il,w;\l
Lol ocT £1t009 |li1

0

— - o " e B
——

Received (Records Center) By:




General Chem. SAMPLE FINDINGS SUMMARY

COC: 602763

Y
&
o~
o
<
w)
©
@
N| 3
“1 E
8| &
P S
HE
g S
: s X
Sample Number el 2
M0146/M0235/T40-DF1-BH1-5.5-S |JB
MO146/M0235/T40-DF1-BH1-10.5-S |JB
M0146/M0235/T40-DF 1-BH2-10.5-S 1JB
B68583-DF1-BH1-8.5-S JB
B6583-DF1-BH2-11.5-S JB
B8584W-DF1-BH2-5-S JB
B6584W-DF 1-BH2-10-S UJA2
B6584W-DF1-BH2-10-DU UJA2
B6584W-DF1-BH2-10-MSDS UJA2
B6584W-DF1-BH3-5-S UJA2
B6584W-DF1-BH3-10-S UJA2
M0231/234-DF 1-BH2-5-S UJA2
M0231/234-DF 1-BH2-10-8 UJAZ
M0231/234-DF 1-BH1-5-S UJA2
M0231/234-DF1-BH1-10-S UJA2
T12/T42/TA3-SP1-BH1-14-S UJAZ
T12/T42/T43-SP1-BH1-19-S UJA2

T12/T42/T43-SP1-BH1-19-CR UJ2




SAMPLE FINDINGS SUMMARY

Site: / 11 or 2 § ,c%?f)a

AR/COC: 3 Data Classification:_( Zy LS
Sampie/ DV

Fraction No. Analysis Qualifiers Comments

T2 3-507-
R Rl et

m 0235 /7W n .
_8,2;7.72"/./2_;_5.5 ﬂfodo(' JO1 6 J. fat//‘ OF COn'Ar‘/»a]ﬁaf, 51/50.

12e24-11-2

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sampie 1d field

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

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

Comments - This is only to be used if 2 comment associated with the gualifier is not appropriate. needs modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPASQ15B, EPA80SI. EPAR260, EPAS260-M3,
EPA8270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

. - Ve
Reviewed b&mﬁw //)’7/_”




Memorandum
Date: 11/05/99
To: File
From: Marcia Hilchey
Subject: General Chemistry Data Review and Validation
Site: Non-ER Septic Systems
AR/CQC: 602763
Case: 7223.230

Laboratory: GEL
SDG: 9908918

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

Summary

All samples were prepared and analyzed with accepted procedures and with specified methods (total
cyanide EPA%9012, hexavalent chromium EPA7196). All components were successfully analyzed.

Qualifications were applied to CN sampie results due to blank contamination and failure to meet matrix
spike sample acceptance criteria.

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

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days after the prescribed 24hr.
holding time. Sample results were UJ2 qualified.

Calibration
Initial and continuing calibrations met QC acceptance criteria.
Blanks

The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The
Cr6+ equipment blank result was previously qualified UJ2 (sec Holding Times section above). This
gualification has no affect on soil sample data quality.

Several samples exhibited CN a{ less than 5 times the associated method blank value. These sample
results were qualified JB. Sec attached Sample Findings Summary. The CN equipment blank was free of
target analyte above the reporting limit.

Matrix Spike Analysis

The CN matrix spike associated with several soil samples failed to mect recovery acceptance criteria
(low). These sample results were qualified UJA2. See attached Sample Findings Summary.



The Cré+ matrix spike sample analyses met QC acceptance criteria.
Laboratory Control/Laboratery Control Duplicate Samples
The Cr6+ LCS/LCSD samples met QC acceptance criteria.

One CN LCS result was not reported, but the associated LCSD was acceptable. No sample results were
qualified.

Laboratory Replicate Analysis

The replicate sample analyses met QC acceptance criteria.
Other QC

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

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

W/



Memorandum

Date: 11/05/99
To: File
From: Marcia Hilchey
Subject: Organic Data Review and Validation

Site: Non-ER Septic Systems

AR/COC: 602763

Case: 7223.230

Laboratory: GEL
SDG: 9908918

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

Summary

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC
EPA8270, PCB EPA8082). All compounds were successfully analyzed.

No qualifications were applied to VOC sample data.

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate
recovery, and lack of positive target analyte result confirmation.

Holding Times -
The samples were anatyzed within the prescribed holding times.
Calibration

Several VOC CCVs had greater than 20% and less than 40%D. Since all other QC acceptance criteria
were met for these analytes, no sample results were qualified.

The PCB laboratory case narrative states that several Aroclors failed to meet CCV acceptance criteria.

For the purposes of data validation, only the CCV results of Aroclors 1016 and 1260 are assessed. The
CCV for Aroclor 1016 analyzed on 9/4/99 at 1213 (associated with scveral field samples) had greater than
20 and less than 40%D. No sample results were qualified.

Blanks

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

The results for the PCB equipment blank were qualified UJ (see Surrogate section below). This
qualification has no affect on the data quality of the associated PCB samples.

rrogates

All VOC surrogate recoverics met acceptance criteria.



The recovery for DCB in samples B6584W-DF1-BH110-S and M0231/234-DF1-BH1-10-S was slightly
low. The samples were not reextracted, but were reinjected with similar results. Sample results were not
qualified.

The laboratory case narrative states that DCB recovery was low for samples T12/T42/T43-SP1-BH1-14-S
and T12/T42/T43-SP1-BH1-19-S. The results report pages for these samples indicate that surrogate
recovery acceptance criteria were met. Sample results were not qualified.

Surrogate recovery was low for sample T12/T42/T43-SP1-GB1-19-PCB (EB). Results for this sample
were qualified UJ.

Matrix Spike/Matrix Spike Duplicates (MS/MSD)
Matrix spike sample analysis for soil VOC and PCB met acceptance criteria.

No matrix spike samples were anatyzed for agueous VOC or PCB. No sample data were qualified as a
result.

Internal Standards

All VOC internal standard QC acoeptance criteria were met.

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

VOC LCS/LCSD samples met all acceptance criteria.

One soil PCB LCSD failed to meet acceptance criteria (high) for recovery and RED. All associated
sample results were non-detect, with the exception of sample M0146/M0235/T40-DF1-BH2-5.5-S. Non-
detect sample results were not qualified; no further qualifications were applied to the positive sample
result (see Confirmation section below).

Confirmation

Sample M0146/M0235/T40-DF1-BH2-5.5-S exhibited a positive result for Aroclor 1260. The reviewer
could find no explicit evidence of secondary column confirmation of this result. This sample result was
qualified J.

Other OC

No ficld duplicate samples were submitted for VOC analysis in this SDG.

PCB field duplicate analysis met RPD acceptance criteria.

No other specific issues were identified which affect data quality.

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



Project Leader A 'Roybal

AR/COC No. 602763 Analytical Lab GEL

Contract Verification Review (CVR)

Project Name Non ER Septic Systems

Case No, 7223.230

SDG No. 9908918

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 Infonmation

Line Complete? Resolved?

No. item Yes | No If no, explain Yes No
1.1 All tems on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requesied X
1.3 Sample volume adequate for # and types of analyses requested X
14 Preservative comrect for analyses requested X
1.5 Custody records continuous and complete X
16 Lab sample number(s) provided and SNL sample number(s) cross referenced X

and comect
1.7 Date samples raceived X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report —_

Line . Caomplete? ' Resolved?

No. Hem Yes | No If no, explain Yes No
2.1 Data reviewed, signatwre X
2.2 Method reference numbet(s) complete and correct X
2.3 QC analysis and acceptance ¥mits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
25 Detection limits provided; PQL and MDL(or IDL), MDA and L X
2.6 QC batch numbers provided X
2.7 Ditution factors provided and all dilution levels reported X
2.8 Data reported in appropriate unis and using correct significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA

(if applicable) reported
2.10 Narrative provided X
2.11 TAT met X
2.12 Hold times met X | The equipment blank (aqueous) Chromium 6 hold
time (24 hours) was not met.

2.13 Contractual qualifiers provided X
2.14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

pesticides/PCBs

. ftom Yes | No if no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix snd meet contract specified or project-specific X ' :
requirements? Inorganics and metais reported ss ppm (mgfliter or mg/Kg)? Tritium reported in
picocuries per liter with percent moisture for soil sampiea? Units consistent between QC samples
and sample data
32 Quantitation limit met {or all samples X
3.3 Accuracy X
#) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reported and met for ol organic samples analyzed by a gas chromatography X | Some PCB surrogate recoveries were slightly out.
technique See page 125
€) Maftrix spike recovery data reported and mat X
3.4 Precision X | RPD for PCB archior 1260 was slightly high. See page 128
a) Replicate sample precision reported and met for alt inorganic and radiochemistry samples
b) Matix spike duplicate RPD data reported and met for il organic samples ) X
35 Biank data X
8) Methad or reagent blank data reported and met for ali samples
b) Samping blank (e.g., fleid, trip, and equipment) data reported and met X
3.6 Contractusl qualifiers pravided: “J’'- estimated quantity; "8 -analyte found in method blank X
sbove the MDL for organic or above the PQL for inorganic; “U°- snalyts undetectad (results sre
below the MDL 10L, or MDA (radiochemical}}. "H™-analysis done be the halding time
3.7 Narrative addresses planchet flaming for gross alpha/beta X
3.8 Numrative included, correct, and complete X
39 Second column confimation data provided for mathods 8330 (high explosives) and X




J Contract Ve. lation Review (Continued)
4.0 Calibration and Validation Documentation
item Yes No Comments
4.1 GC/MS (8260, B270, ofc.)
a) 12-hour tune check provided X
b) Initia| calibration provided X
c) Continuing calibration provided X
d) internal standard performance data provided X
®) Instrument run logs provided X
4.2 GC/HPLC (8330 and 8010) NA
2) initial calibration provided NA
b) Continuing calibration pravided NA
c) Inatrument run logs provided
4.3 inorganics (metals) X
8) Initial calibration provided X
b) Continuing calibration provided X
c) ICP interference check sample data provided X
d) ICP serigl dilution provided X
o) Instrument run logs provided X
4.4 Radiochemisty NA
8} Instrument run logs provided NA




Contract Verification Review {Concluded)

5.0 Problem Resolution
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted.
Sample/Fraction No. Analysis Problema/C omments/Resohsions
048404-002 Sail PCB PCB surrogate recoveries were sightly o1t of acceptance window. Seas page 125
048414-002 Soil PCB PCB surogate recoveries were slightly out of scceptance window. See page 125
D48447-005 Water PCB PCB suirogate recoveries were slightly out of acceptance window. See page 239
048408-002 Water Cyanide Due to matrix interference, the MS was not with-in window
048446-005 Water Cyanide EB done outside the 24 hour hold tima

Waere deficiencies unresolved? Q ves

Based on the review, this data package is compiste.

If no, provide:

Reviewed

ey / j/ﬁ{

nNo

nformance report or correction request number

dv.-

Q No

and date correction request was submitted:

Dat-:// - 7 - ? ? Closed by: Date:
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Project Leader A. Roybal

AR/COC No. 602763 Analytical Lab GEL

p——

Contract Verification Review (CVR)

Project Name Non ER Septic Systems

Case No. 7223.230

SDG No. 9908918

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? Resolved?

No. tem Yes | No If no, explain Yes No
1.1 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative 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 reterenced X

and correct ‘
1.7 | Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complete? Resolved?

No. Item Yes | No if no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
23 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and L. X
2.6 QC batch numbers provided X
27 Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA

(if applicable) reported
2.10 Narrative provided X
2.1 TAT met X
2.12 Hold times met X | The equipment blank (agueous) Chromium 6 hoid
time (24 hours) was not met,

213 Contractual qualifiers provided X
2.14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

item Yes No If no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples
and sample data
3.2 Quantitation limit met for all samples X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all sampies
b) Surrogate data reported and met for ali organic samples analyzed by a gas chromatography X Some PCB surrogate recoveries were slightly out.
technique See page 125
c) Matrix spike recovery data reported and met X
3.4 Precision X RPD for PCB archior 1260 was slightly high. See page 126
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X
3.5 Blank data X
a) Method or reagent blank data reported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.6 Contractual qualifiers provided: “J"- estimated quantity; "B"-analyte found in method blank X
above the MDL for organic or above the PQL for inorganic; “U™- analyte undetected (results are
below the MDL, IDL, or MDA (radiochemical)); “H*-analysis done beyond the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta X
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 (high explosives) and X

pesticides/PCBs




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

tem Yes No Comments
4.1 GC/MS (8260, 8270, etc.)
a) 12-hour tune check provided X
b) linitial calibration provided X
¢) Continuing calibration provided X
d) iInternal standard performance data provided X
@) Instrument run logs provided X
4.2 GC/HPLC (8330 and 8010) NA
a) Initial calibration provided NA
b) Continuing calibration provided NA
c) instrument run logs provided NA
4.3 Inorganics (metals) X
a) Initial calibration provided X
b) Continuing calibration provided X
c) ICP interference check sample data provided X
d) ICP serial dilution provided X
e) Instrument run logs provided X
4.4 Radiochemistry NA
Instrument run logs provided NA

a)




5.0 Problem Resolution

Contract Verification Review (Concluded)

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions
048404-002 Soil PCB PCB surrogate recoveries were siightly out of acceptance window. See page 125
D48414-002 Soil PCB PCB surogate recoveries were slightly out of acceptance window. See page 125

048447-005 Water PCB PCB surrogate recoveries were slightly out of acceptance window. See page 239

048408-002 Water Cyanids Due to matrix interference, the MS was not with-in window

048446-005 Water Cyanide £B done outside the 24 hour hold time

Vere deficiencies unresoived? Q Yes

lased on the review, this data package is completa,

‘no, provide.
leviewed

re

”
briconformapte report or correction request nurnber

A ves

O No

and date correction request was submitted.

Date: l// - 7 - 9} y Closed by: Date:

U flidey
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DSS SITE 1015: RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1015, the Former Mobile Office (MO) 231-234 Septic
System, at Sandia National Laboratories/New Mexico (SNL/NM), is located in Technical Area
(TA)-1ll 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 1,000-gallon septic
tank connected to a drainfield consisting of three 45-foot-long drain lines. Available information
indicates that the former MO 231-234 complex was constructed in 1988 (SNL/NM March 2003),
and it is assumed that the septic system was also constructed at that time. By June 1991, the
septic system discharges were routed to the City of Albuquerque sanitary sewer system (Jones
June 1991). The old septic system line would have been disconnected and capped, and the
system was abandoned in place concurrent with this change (Romero September 2003). This
MO complex was dismantled and relocated to TA-l in 1995 or 1996 when the new TA-V
Building 6585 was constructed.

Environmental concern about DSS Site 1015 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
drainfield at this site. Because operational records are 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 this paved site is flat to very slightly sloping to the west.
Precipitation drains to the northwest corner of the parking lot, then to a shallow storm-water
ditch on the north side of the parking lot. Storm water then flows in a northwesterly direction to
Arroyo del Coyote, located approximately 1 mile north 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 essentially nonexistent at DSS Site 1015, as virtually all of the
moisture either drains away from the site or evaporates. The estimates of evapotranspiration
for the KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996).

DSS Site 1015 lies at an average elevation of approximately 5,419 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 496 feet below

ground surface (bgs). Groundwater flow is to the west in this area (SNL/NM March 2002). The
production wells nearest to DSS Site 1015 are KAFB-4 and KAFB-11, approximately 2.75 and
3.0 miles northwest and northeast of the site, respectively. The nearest groundwater
monitoring wells are TAV-MW8 and TAV-MW9, approximately 200 feet west of the site.

I 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
1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample

AL/3-04/WP/SNLO4:rs5471.doc C-1 B40858.01 03/10/04 8:50 AM
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locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The baseline sampling conducted at this site was designed to:

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

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

source of potential COCs at DSS Site 1015 was effluent discharged to the environment from
the drainfield.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling

DSS Site 1015 Potential COC Sampling Density Location
Sampling Area Source Locations (samples/acre) Rationale
Soil beneath Effluent discharged 2 NA Evaluate potential
the septic to the environment COC releases to
system from the drainfield ‘ the environment
drainfield from effluent

discharged from

the drainfield

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

The baseline soil samples were collected with a Geoprobe™ in two locations at DSS Site 1015
from two 3- to 4-foot-long sampling intervals at each boring location. Drainfield sampling
intervals started at 5 and 10 feet bgs in each of the drainfield borings. The soil samples were
collected 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 1015 baseline soil samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds {(SVOCs), high explosive (HE) compounds,
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metalis,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site
SNL/NM Environmental Restoration (ER) Chemistry Laboratory and Radiation Protection
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and data
quality requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November
2001).

AL/3-04/WP/SNL04:rs5471.doc c-2 840858.01 03/10/04 8:50 AM
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1015
RCRA
Metals + Gamma
Copper and | Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Zinc Chromium Cyanide Radionuclides | Alpha/Beta
Confirmatory 4 4 4 4 4 4 4 4 4
Duplicales 0 1 0 1 1 0 0 1 0
EBs and TBs (VOCs only) 1 0 Q 0 0 0 0 Q 0
Total Samples 5 5 4 5 5 4 4 5 4
Analytical Laboratory GEL GEL GEL ERCL, GEL | ERCL, GEL GEL GEL RPSD, GEL GEL
Dss = Drain and Septic Systems.
EB = Equipment blank.
ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyi.
QA = Quality assurance.
QcC = Quality control,
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
T8 = Trip blank.
\'{e]e] = Volatile organic compound.
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Table 3
Summary of Data Quality Requirements for DSS Site 1015
Analytical Data Quality

Method? Level GEL ERCL RPSD
VOCs Defensible 4 None None
EPA Method 8260
SVOCs Defensible 4 None None
EPA Method 8270
PCBs Defensible 4 None None
EPA Method 8082
HE Compounds Defensible None 4 None
EPA Method 8330
RCRA metals + Copper and Zinc Defensible None 4 None
EPA Method 6000/7000/7196A
Hexavalent Chromium Defensible 4 None None
EPA Method 7196A
Total Cyanide Defensible 4 None None
EPA Method 9012A
Gamma Spectroscopy Defensible None None 4
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 4 None None
EPA Method 900.0

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

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

QC = Quality control.

RCRA = Resource 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 baseline sampling effort according to the ER
Project Quality Assurance Project Plan. The QA/QC samples consisted of one trip blank (for
VOCs only) and four duplicate soil samples. No significant QA/QC problems were identified in
the QA/QC samples.

All of the baseline soil sample results were verified/validated by SNL/NM according to
“Verification and Validation of Chemical and Radiochemical Data,” Technical Operating
Procedure (TOP) 94-03, Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure

(AOP) 00-03 (SNL/NM December 1999). The data validation reports are presented in the
assoctated DSS Site 1015 proposal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
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Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are

defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

IR Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1015
was based upon an initial conceptual model validated with confirmatory sampling at the site.
The initial conceptual model was developed from archival site research, septic tank sampling,
site inspections, and soil sampling. The DQOs contained in the SAP (SNL/NM October 1999)
and FIP (SNL/NM November 2001) identified the sample locations, sample density, sample
depth, and analytical requirements. The sample data were subsequently used to develop the
final conceptual model for DSS Site 1015, which is presented in Chapter 4.0 of the associated
NFA proposal. The quality of the data specifically used to determine the nature, migration rate,
and extent of contamination is described in the following sections.

1.2 Nature of Contamination

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

Site 1015 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals plus
copper and zinc, 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 1015.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1015 was deactivated in the early 1990s when the former

MO 231-234 complex was connected to an extension of the City of Albuquerque sanitary sewer
system. The migration rate of COCs that may have been introduced into the subsurface via the
septic system at this site was therefore dependent upon the volume of aqueous effluent
discharged to the environment from this system when it was operational. Any migration of
COCs from this site after use of the septic system was discontinued would have been
predominantly dependent upon infiltrating precipitation. However, it is highly unlikely that
sufficient precipitation would have reached the depth at which COCs may have been
discharged to the subsurface because the site is covered by pavement. Analytical data
generated from the soil sampling conducted at the site are adequate to characterize the rate of
COC migration at DSS Site 1015.
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ii.4 Extent of Contamination

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

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

Iv. Comparison of COCs to Background Screening Levels

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

Site 1015 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs that were evaluated in this risk assessment included all detected organic and
all inorganic and radiological COCs for which samples were analyzed. When the detection limit
of an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was retained. Nondetected organic compounds not
included in this assessment were determined to have detection limits low enough to ensure
protection of human health and the environment. In order to provide conservatism in this risk
assessment, the calculation used only the maximum concentration value of each COC found for
the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997)
was selected to provide the background screen listed in Tables 4 through 7.

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

Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk
assessments at DSS Site 1015, respectively. Tables 6 and 7 list the radiclogical COCs for

the human health and ecological risk assessments, respectively. All 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; Sections VII.2 and VII.3 discuss
the results presented in Tables 6 and 7.

V. Fate and Transport
The primary releases of COCs at DSS Site 1015 were to the subsurface soil resulting from

the discharge of effluents from the MO 231-234 Septic System. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the

AL/3-04/WP/SNL04.rs5471.doc C-6 840858.01 03/10/04 8:50 AM



o) 0P 1L LYSSIEPOTINS/dMITO-E/ Y

WV 05:8 v0/0L/€0 10'8580t8

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1015 with

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

Is Maximum COC
Concentration Less
Maximum - SNL/NM Than or Equal to the .
Concentration Background Applicable SNL/NM BCF Log K, Bioaccumulator?®
(All Samples) Concentration Background (maximum (for organic (BCF>40,
coc (mglkg) (mg/kg)? Screening Value? aquatic) COCs) Log K,,>4)

Inorganic '

Arsenic 49J 4.4 No 44¢ - Yes
Barium 117 J 214 Yes 170d — Yes
Cadmium 0.16 J 0.9 Yes 64¢ - Yes
Chromium, total 10J 15.9 Yes 16°¢ - No
Chromium VI 0.0805 J 1 Yes 16¢ - No
Copper 8.7J 18.2 Yes 6° - No
Cyanide 0.068° NC Unknown NC - Unknown
Lead 75J 11.8 Yes 49¢ - Yes
Mercury 0.047 J <0.1 Unknown 5,500¢ - Yes
Selenium 0.36 J <1 Unknown 800f - Yes
Silver 0.247 J <1 Unknown 0.5¢ - No
Zinc 29.8 62 Yes 47¢ - Yes

| Organic

2-Butanone 0.016 NA NA 19 0.299 No
Toluene 0.0096 NA NA 10.7¢ 2.69¢ No

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

aDinwiddie September 1997, Southwest Area Supergroup.

PNMED March 1998.

¢Yanicak March 1997.

dNeumann 1976.

eParameter was not detected. Concentration used is one-half of the highest detection limit.

fCallahan et al. 1979.
SHoward 1990.
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Table 4 (Concluded)
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1015 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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BCF = Bioconcentration factor.

CcoC = 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.

NMED = New Mexico Environment Department.

SNL/NM = Sandia National Laboratories/New Mexico.

- = Information not available.
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Table 5

Nonradiological COCs for Ecological Risk Assessment at DSS Site 1015 with

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

Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the . b
Concentration Background | Applicable SNL/NM BCF Log K,,,, Bioaccumulator?
(Samples < 5 ft bgs) | Concentration Background (Maximum (for Organic (BCF>40,
coc (mg/kg) (mg/kg)? Screening Value? Aquatic) COCs) Log K,,>4)
Inorganic
Arsenic 4.2 J 4.4 Yes 44¢ — Yes
Barium 44 J 214 Yes 1704 - Yes
Cadmium 0.063J 0.9 Yes 64¢ - Yes
Chromium, total 5.0J 15.9 Yes 16¢ - No
Chromium VI 0.0303¢ 1 Yes 16°¢ - No
Copper 4.1J 18.2 Yes B¢ - No
Cyanide 0.0655¢° NC Unknown NC - Unknown
Lead 3.2J 11.8 Yes 49c - Yes
Mercury 0.047 J <0.1 Unknown 5,500¢ - Yes
Selenium 0.15¢ <1 Unknown 800! - Yes
Silver 0.0205¢ <1 Unknown 0.5¢ - No
Zin¢c 11J 62 Yes 47¢ - Yes
| Qrganic
2-Butanone 0.012 NA NA 19 0.299 No
Toluene 0.0015 NA NA 10.7¢ 2.69¢ No

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

SNMED March 1998,

¢Yanicak March 1997.

dNeumann 1976.

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

fCallahan et al. 1979.

9Howard 1990.
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Table 5 (Concluded)
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1015 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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BCF = Bioconcentration factor.
bgs = Below ground surface.
COC = Constituent of concern,
DSS = Drain and Septic Systems.
ft = Foot (fest).

J = Estimated concentration.
Kow = Octanol-water partition cosefficient.
Log = Logarithm (base 10).
mg/kg = Milligram(s} per kilogram.
NA = Not applicable.

NC = Not calculated.

NMED = New Mexico Environment Department.

SNL/NM = Sandia National Laboratories/New Mexico.

- = Information naot available.
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Radiological COCs for Human Health Risk Assessment at DSS Site 1015 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Table 6

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 (pCi/g) (pCi/g)? Screening Value? (Maximum Aquatic) (BCF >40)
Cs-137 ND (0.0186) 0.079 Yes 3,000° Yes
Th-232 0.807 1.01 Yes 3,000¢ Yes
U-235 0.112 0.16 Yes 900¢ Yes
U-238 1.9 1.4 No 900° Yes

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

bNMED March 1998.
“Baker and Soldat 1992.

BCF = Bioconcentration factor.

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND () = Not detected above the MDA, shown in parentheses.
NMED = New Mexico Environment Department.

pCilg = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico.
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Table 7

Radiological COCs for Ecological Risk Assessment at DSS Site 1015 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum CQC
Activity Less Than or

Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM IsCOCa
(Samples <5 ft bgs) Activity Background BCF Bioaccumulator?®

coC (pCilg) (pCi/g)? Screening Value? (Maximum Aquatic) (BCF >40)
Cs-137 ND (0.0175) 0.079 Yes 3,000° Yes
Th-232 0.525 1.01 Yes 3,000¢ Yes
J-235 ND (0.0981) 0.16 Yes 900° Yes
U-238 0.569 1.4 Yes 900¢ Yes

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

bNMED March 1998.

¢Baker and Soldat 1992,

BCF = Bioconcentration factor.

bgs = Below ground sutface.

COoC = Constituent of concern.

DSS = Drain and Septic Systems.

ft = Foot (feet). :

MDA = Minimum detectable activity.

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

NMED = New Mexico Environment Department,
pCilg = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.
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discharge was to subsurface soil that is covered by pavement, none of these are considered to
be of potential significance as transport mechanisms at this site. Because the septic system is
no longer active, additional infiltration of water is not expected. Virtually all of the moisture
received at DSS Site 1015 either drains away from the site or evaporates. Because depth to
groundwater at this site is approximately 496 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 1015 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 radiological COC (U-238), the aridity of
the environment at this site, and the lack of potential contact with biota, none of these

mechanisms is expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1015 are 2-butanone and toluene. Organic COCs may be
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes
chemical transformations in water and may occur in the soil solution. Biotransformation

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

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1015. The
COCs at this site include organic analytes as well as radiological and nonradiological inorganic
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 8
Summary of Fate and Transport at DSS Site 1015
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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VL Human Health Risk Assessment

Vi1 Introduction

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

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

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

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

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incrementat 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.

Step 6.  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 1015.
Section Il presents a comparison of results to DQOs. Section Il discusses the nature, rate,
and extent of contamination.

V.3 Step 2. Pathway Identification

DSS Site 1015 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. Soil ingestion

is included for the radiological COCs as well. The dermal pathway is inciuded 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 1015 is approximately 496 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 1015.

Pathway Identification

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

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

Vi.4.1 Methodology

Maximum concentrations of nonradiological COCs were 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 either detected above the
corresponding SNL/NM maximum background screening levels or did not have either a
quantifiable or calculated background screening level were considered in further risk
assessment analyses.

For the radiological COCs that exceeded the SNL/NM background screening levels,
background values were subtracted from the individual maximum radionuclide concentrations.
Those that did not exceed these background levels were not carried any further in the risk
assessment. This approach is consistent with DOE Order 5400.5, “Radiation Protection of the
Public and the Environment” (DOE 1993). Radiological COCs that do not have background
screening values and were detected above the analytical minimum detectable activity were
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.

Vi4.2 Results

Tables 4 and 6 show DSS Site 1015 maximum COC concentrations that were compared to the
SNL/NM maximum background values (Dinwiddie September 1997) for the human health risk
assessment. For the nonradiological COCs, one constituent was measured at a concentration
greater than the background screening value. Four constituents do not have quantified
background screening concentrations, therefore it is unknown if these COCs exceeded
background. Two nonradiological COCs were organic compounds that do not have
corresponding background screening values.

For the radiological COCs, one constituent (U-238) exhibited a reported value greater than the
background screening level. This yalue was conservatively used in the risk assessment.
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VL5 Step 4. Identification of Toxicological Parameters

Tables 9 and 10 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 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003}, the
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the Technical
Background Document for Development of Soil Screening Levels (NMED December 2000).
Dose conversion factors (DCFs) used in determining the excess TEDE values for radiological
COCs for the individual pathways were the default values provided in the RESRAD computer
code (Yu et al. 1993a) as developed in the following documents:

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

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

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

Vie Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for the industrial and residential land-use
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land-use scenarios.

Vi.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure {RME) approach advocated by the RAGS (EPA 1989). For
radiological COCs, the coded equations provided in RESRAD computer code are used to
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further
discussion of this process is provided in the “Manual for Implementing Residual Radioactive
Material Guidelines Using RESRAD” (Yu et al. 1993a).
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Table 9
Toxicological Parameter Values for DSS Site 1015 Nonradiological COCs
RiD, RfDjnn SF, SFinh Cancer

coc (mg/kg-d) | Confidence? | (mg/kg-d) | Contidence® _(mg/kg-d)? (mg/kg-d)! ClassP ABS
Inorg_gnic
Arsenic 3E-4° M - - 1.5E+0¢ 1.5E+1°¢ A 0.03¢
Cyanide 2E-2¢ M - - — - D 0.1¢
Mercury 3E-4¢ - 8.6E-5¢ M - - D 0.019
Selenium 5E-3° H - - - - D 0.019
Silver 5E-3¢ L - - - - D 0.019
Organic
2-Butanone 8E-1¢ L 2.9E-1¢ L - - D 0.19
Toluene 2E-1¢ M 1.1E-1¢ M - - D 0.19

3Confidence associated with IRIS (EPA 2003) database values. Confidence: L =

ABS = Gastrointestinal absorption coefficient.
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.
RiDyp, = inhalation chronic reference dose.
RID, = Oral chronic reference dose.

SFinn = {nhalation slope factor,

SF, = Oral slope factor.

A = Human carcinogen.

D = Not classifiable as to human carcinagenicity.
“Toxicological parameter values from IRIS electronic database (EPA 2003).
9Toxicological parameter values from NMED December 2000,
¢Toxicological parameter values from HEAST (EPA 1997a).

= Information not available,

low, M = medium, H = high.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from RIS (EPA 2003)
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Table 10
Toxicological Parameter Values for DSS Site 1015 Radiological COCs
Obtained from RESRAD Risk Coefficients2

SFO SFinh SFeV
coC (1/pCi) (1/pCi) (a/pCi-yr) Cancer Class®
U-238 6.20E-11 1.20E-08 6.60E-08 A

ayy 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,, = Inhalation slope factor.

SF, = Oral (ingestion) slope factor.

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

V1.6.2 Risk Characterization

Table 11 shows an HI of 0.02 for the DSS Site 1015 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 12 shows an HI of 0.02 and an estimated excess cancer risk
of 3E-6 for the DSS Site 1015 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 for an individual on the site,

which resulted in an incremental TEDE of 1.4E-2 millirem (mrem)/year (yr). In accordance with
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive
No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the probable land-
use scenario (industrial in this case); the calculated dose value for DSS Site 1015 for the
industrial land use is well below this guideline. The estimated excess cancer risk is 2.4E-9.

For the nonradiological COCs under the residential land-use scenario the Hl is 0.23 with an
estimated excess cancer risk of 1E-5 for the designated residential land-use scenario

(Table 11). The numbers in the table include exposure from soil ingestion, dermal contact, and
dust inhalation. Although the EPA (1991) generally recommends that inhalation not be included
in a residential land-use scenario, this pathway is included because of the potential for soil in
Albuquerque, New Mexico, to be eroded and, subsequently, for dust to be present in
predominantly residential areas. Because of the nature of the local soil, other exposure
pathways are not considered (see Appendix 1). Table 12 shows an H! of 0.20 and an
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Table 11
Risk Assessment Values for DSS Site 1015 Nonradiological COCs
Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario? Scenario?
(All Samples) Hazard Cancer Hazard Cancer
cocC (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 4.9 0.02 3E-6 0.23 1E-5
Cyanide 0.068° 0.00 - 0.00 -
Mercury 0.047 J 0.00 - 0.00 -
Selenium 0.36 J 0.00 - 0.00 -
Silver 0.247 J 0.00 - 0.00 -
| Organic
2-Butanone 0.016 0.00 - 0.00 -
Toluene 0.0096 0.00 - 0.00 -
Total ’ 0.02 3E-6 0.23 1E-5
aEPA 1989.

bMaximum concentration was one-half the detection limit.
COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

J = Estimated concentration

mg/kg = Milligram(s) per kilogram.

- = Information not available.

Table 12
Risk Assessment Values for DSS Site 1015 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
cOC {mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Cyanide NG - - - -
Mercury - <0.1 - — - -
Selenium <1 - - - -
Silver <1 - - - -
Total 0.02 3E-6 0.20 1E-5

aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.

COC = Constituent of concemn.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s} per kilogram.

NC = Not calculated.

- = Information not quantified.
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estimated excess cancer risk of 1E-5 for the DSS Site 1015 associated background
constituents under the residential land-use scenario.

For the radiological COCs, the incremental TEDE for the residential land-use scenario is
3.5E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1015 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1015 is eligible for unrestricted radiological release as
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to
the on-site receptor. The estimated excess cancer risk is 3.7E-7. The excess cancer risk from
the nonradiological and radiological COCs should be summed to provide risk estimates for
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive
No. 9200.4-18, “Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination” (EPA 1997b). This summation is tabulated in Section V1.9, “Summary.”

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluated 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 0.02 (lower than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is
3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than
1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the suggested
acceptable risk value. This assessment also determined risks considering background
concentrations of the potential nonradiological COCs for both the industrial and residential land-
use scenarios. 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 (HQ) of 0.00.
The incrementai Hl is 0.00 and the estimated incremental cancer risk is 3.47E-7 for the
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs considering an industrial land-use scenario.

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is
1.4E-2 mrem/yr, which is significantly lower than EPA’s numericat guideline of 15 mrem/yr. The
incremental estimated excess cancer risk is 2.4E-9.

For the nonradiological COCs under the residential land-use scenario, the calculated Hl is 0.23,
which is below the numerical guidance. The excess cancer risk is 1E-5. NMED guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January
2001); thus the excess cancer risk for this site is slightly above the suggested acceptable risk
value. The incremental H! is 0.03 and the estimated incremental cancer risk is 1.29E-6 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs, considering a residential land-use scenario.
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The incremental TEDE from the radiological components for the residential land-use scenario is
3.5E-2 mrem/yr, which is significantly lower 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 3.7E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1015 was based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was implemented in accordance with the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001). The DQOs contained in these two documents are
appropriate for use in risk assessments. The data from soil samples collected at effluent
release points are representative of potential COC releases to the site. The analytical
requirements and results satisfy the DQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the
data quality for the risk assessment at DSS Site 1015.

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

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

Table 9 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST
(EPA 1997a), and the Technical Background Document for Development of Soil Screening
Levels (NMED December 2000). Where values are not provided, information is not available
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment
Information System (ORNL 2003) or the 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.

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

For the radiological COCs, the conclusion of the risk assessment is that potential effects on
human health for both industrial and residential land-use scenarios are within guidelines
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. population (NCRP 1987).
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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 1015 contains identified COCs consisting of some inorganic 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 included
soil ingestion, dermal contact, and dust inhalation for chemical COCs and soil ingestion, dust
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways were
applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 3E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental Ht is 0.00
and the incremental excess cancer risk is 3.14E-7 for the industrial land-use scenario.
Incremental risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the HI (0.23) is also below
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-5.
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.03 and the
incremental excess cancer risk is 1.29E-6 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
less than EPA guidance values. The estimated TEDE is 1.4E-2 mrem/yr for the industrial land-
use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA
1997b). The corresponding incremental estimated cancer risk value is 2.4E-9 for the industrial
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario
that results from a complete loss of institutional control is 3.5E-2 mrem/yr with an associated
risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February 1998).
Therefore, DSS Site 1015 is eligible for unrestricted radiological release.

The summation of the nonradiological and radiological carcinogenic risks is tabulated in
Table 13.

Uncenrtainties associated with the calculations are considered small relative to the conservatism
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk
to human healith under both the industrial and residential land-use scenarios.
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RISK ASSESSMENT FOR DSS SITE 1015
Table 13
Summation of Radiological and Nonradiological Risks from
DSS Site 1015, Former MO 231-234 Septic System Carcinogens
Scenario Nonradiological Risk Radiological Risk Total Risk

Industrial 3.14E-7 2.4E-9 3.1E-7

Residential 1.29E-6 3.7E-7 1.7E-6
DSS = Drain and Septic Systems.
VII. Ecological Risk Assessment

VIii.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECS) in the soil at DSS Site 1015. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk 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. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk
assessment whereby a more quantitative estimate of ecological risk is conducted. Although
this assessment is conservative in the estimation of ecological risks, ecological relevance and
professional judgment are also used as recommended by the EPA (1998) to ensure that
predicted exposures of selected ecological receptors reflect those reasonably expected to occur
at the site.

Vil.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, and fate and transport
potential. A scoping risk-management decision (Section VI1.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary.

Vil.2.1 Data Assessment

As indicated in Section IV (Tables 5 and 7), constituents in soit within the 0- to 5-foot depth
interval that were identified as COPECs for this site were as follows:

¢ Cyanide
¢ Mercury
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Selenium
Silver
2-Butanone
Toluene

VIl.2.2 Bioaccumulation

Among the COPEC:s listed in Section VII.2.1, the following were considered to have
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7):

e Mercury
e Selenium

However, it should be noted that as directed by the NMED (March 1998}, bioaccumulation for
inorganic constituents is assessed exclusively based upon maximum reported bioconcentration
factors (BCFs) for aquatic species. Because only aquatic BCFs are used to evaluate the
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be
overpredicted.

vii2.3 Fate and Transport Potential

The potential for the COPECs to migrate from the source of contamination to other media or
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota
(food chain uptake) are expected to be of low significance as transport mechanisms for
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are
also expected to be of low significance.

Vil.2.4 Scoping Risk-Management Decision

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

VIL3 Risk Assessment

As concluded in Section VII1.2.4, both complete ecological pathways and COPECs are
associated with this site. The ecological risk assessment performed for the site involves a
quantitative estimate of current ecological risks using exposure models in association with
exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.
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Components within the risk assessment include the following:

* Problem Formulation—sets the stage for the evaluation of potential exposure and
risk.

e Exposure Estimation—provides a quantitative estimate of potential exposure.

¢ Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.

» Risk Characterization—characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.

s Uncertainty Assessment—discusses uncertainties associated with the estimation
of exposure and risk.

» Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

s Risk Assessment Scientific/Management Decision Point—presents the decision to
risk managers based upon the results of the risk assessment.

VIE3.1 Problem Formulation

‘Problem formulation is the initial stage of the risk assessment that provides the introduction to
the risk evaluation process. Components that are addressed in this section include a
discussion of ecological pathways and the ecological setting, identification of COPECs, and
selection of ecological receptors. The conceptual model, ecological food webs, and ecological
endpoints (other components commonly addressed in an ecological risk assessment) are
presented in “Predictive Ecological Risk Assessment Methodology, Environmental Restoration
Program, Sandia National Laboratories, New Mexico” (IT July 1998) and are not duplicated
here.

ViIL.3.1.1 Ecological Pathways and Setting

DSS Site 1015 is less than 1 acre in size and located underneath a paved area. No threatened
or endangered species are known to occur at this site (IT February 1995), and no surface-water
bodies, seeps, or springs are associated with the site.

Although the site is currently paved, it was assumed that complete ecological pathways may
exist at this site through the exposure of plants and wildlife to COPECs in the soil at this site. It
is assumed that direct uptake of COPECs from soil is the major route of exposure for plants
and that exposure of plants to wind-blown soil is minor. Exposure modeling for the wildlife
receptors is limited to the food and soil ingestion pathways and external radiation. Because of
the lack of surface water at this site, exposure to COPECs through the ingestion of surface
water is considered insignificant. Inhalation and dermal contact also are considered
insignificant pathways with respect to ingestion (Sample and Suter 1994). Groundwater is not
expected to be affected by COCs at this site.
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ViL.3.1.2 COPECs

Discharge of waste water from the septic system of the former MO 231-234 complex is the
primary source of COPECs at DSS Site 1015. COPECs identified for this site are listed in
Section V1.2 and include both inorganic and organic constituents. The analytes were screened
against background concentrations and those that exceeded the approved SNL/NM
background screening levels (Dinwiddie September 1997} for the area were considered to be
COPECs. Ali organic analytes detected and all inorganic analytes with uncertain background
concentrations were retained as COPECs. Inorganic constituents that are essential nutrients,
such as iron, magnesium, calcium, potassium, and sodium, were not included in this risk
assessment as set forth by the EPA (1989). In order to provide conservatism, this ecological
risk assessment was based upon the maximum soil concentrations of the COPECs measured
in the upper 5 feet of soil at this site. Tables 5 and 7 present maximum concentrations for the
COPECs.

Vil.3.1.3 Ecological Receptors

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

Region 2, which includes the state of New Mexico (USFWS September 1995).

VIL.3.2 Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited
to food and soil ingestion pathways. Inhalation and dermal contact were considered
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was
also considered an insignificant pathway because of the lack of surface water at this site. The
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Table 14 presents the species-specific factors used in modeling
exposures in the wildlife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).

Although home range is also included in this table, exposures for this risk assessment were
modeled using an area use factor of 1.0, implying that all food items and soil ingested come
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Table 14

Exposure Factors for Ecological Receptors at DSS Site 1015

Food Intake
Trophic Body Weight Rate Home Range

Receptor Species Class/Order Level (kg)? (kg/day)® Dietary Composition® (acres)
Deer Mouse Mammalia/ Herbivore 2.39E-2¢ 3.72E-3 Plants: 100% 2.7E-1¢
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Deer Mouse Mammalia/ Omnivore 2.39€-2¢ 3.72E-3 Plants: 50% 2.7E-1°
{Peromyscus Rodentia Invertebrates: 50%
maniculatus) (+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2.39E-2¢ 3.72E-3 Invertebrates: 100% 2.7E-1¢
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Burrowing Owl Aves/ Carnivore 1.55E-1" 1.73E-2 Rodents: 100% 3.5E+19
{Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

2Body weights are in kg wet weight.
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
Dietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake.

dGilva and Downing 1995.

°EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho.

‘Dunning 1993.
9Haug et al. 1993.

DSS = Drain and Septic Systems.

EPA =U.S, Environmental Protection Agency.

kg = Kilogram(s).
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from the site being investigated. The maximum COPEC concentrations measured in the upper
5 feet of soil were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site.

Table 15 provides the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 16 presents maximum concentrations in soil and derived concentrations

in tissues of the various food chain elements that are used to model dietary exposures for each
of the wildlife receptors.

VII.3.3 Ecological Effects Evaluation

Table 17 shows benchmark toxicity values for the plant and wildiife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs.

Vil.3.4 Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Table 18 presents the results of these comparisons.
HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure.

None of the HQs for this site exceed unity. Because of a lack of sufficient toxicity information,
an HQ for plants could not be determined for cyanide and 2-butanone, and HQs for the
burrowing owl could not be determined for cyanide, silver, 2-butanone, and toluene. As
directed by the NMED, Hls were calculated for each of the receptors (the Hl is the sum of
chemical-specific HQs for all pathways for a given receptor). None of the Hls exceed unity, with
a maximum HI of 0.68 for the burrowing owl.

Vil.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at DSS

Site 1015. These uncertainties result from assumptions used in calculating risk that could
overestimate or underestimate true risk presented at the site. For this risk assessment,
assumptions are made that are more likely to overestimate exposures and risk rather than to
underestimate them. These conservative assumptions are used to be more protective of the
ecological resources potentially affected by the site. Conservatisms incorporated into this risk
assessment include the use of maximum analyte concentrations measured in soil to evaluate
risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the incorporation of
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the
deer mouse. Each of these uncertainties, which are consistent among each of the site-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the
ecological risk assessment methodology document for the SNL/NM ER Program (IT July 1998).

Because no HQs greater than unity were predicted and because these HQs are based upon

conservative estimates of exposure and toxicity, the potential for ecological risks at DSS
Site 1015 is expected to be very low.
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Table 15
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1015
Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle

COPEC Transfer Factor Transfer Factor Transfer Factor
Inorganic
Cyanide 0.0E+02 0.0E+02 0.0E+02
Mercury 1.0E+0P 1.0E+0° 2.5E-1d
Selenium 5.0E-1b 1.0E+0° 1.0E-1®
Silver 1.0E+0P 2.5E-1¢ 5.0E-3b

| Organic'

2-Butanone 2.6E+1 1.4E+1 3.7E-8
Toluene 1.0E+0 1.8E+1 1.3E-5

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity,
cyanide is assumed not to transfer in the food chain.

PNCRP January 1989.

“Default value.

9Baes et al. 1984.

eStafford et al. 1991.

fSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988).
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three
equations based upon relationship of the transfer factor to the Log K, value of compound.

COPEC = Constituent of potential ecological concern.

DSS = Drain and Septic Systems.

Kow = Octanol-water partition coefficient.

Log = Logarithm (base 10).

NCRP = National Council on Radiation Protection and Measurements.
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Table 16
Media Concentrations? for COPECs at DSS Site 1015
Soil Plant Soil Deer Mouse
COPEC (Maximum)? Foliage® Invertebrate® Tissues®

Inorganic

Cyanide 6.6E-2d 0.0E+0 0.0E+0 0.0E+0
Mercury 4.7E-2¢ 47E-2 4.7E-2 3.8E-2
Selenium 1.5E-14 7.5E-2 1.5E-1 3.6E-2
Silver 2.1E-2 21E-2 5.1E-3 2.1E-4
Organic

2-Butanone 1.2E-2 3.2E-1 1.6E-1 2.8E-8
Toluene 1.5E-3 1.5E-3 2.7E-2 5.7E-8

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

PProduct of the soil concentration and the corresponding transfer factor.

cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of
3.125 (EPA 1993).

dAnalyte not detected. Maximum concentration is one-half the detection limit.

eEstimated value.

COPEC = Constituent of potential ecological concern.

DSS = Drain and Septic Systems.
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Table 17

Toxicity Benchmarks for Ecological Receptors at DSS Site 1015

Mammalian NOAELs Avian NOAELs
Test Deer Burrowing
. Plant Mammalian Species Mouse Avian Test Species Owl
COPEC Benchmark®® | Test Species©d | NOAELY¢ NOAELe! | Test Species® NOAEL%® NOAELS®¢
Inorganics
Cyanide — rat” 68.7 126 — - -
Mercury (organic) 0.3 rat 0.032 0.063 mallard 0.0064 0.0064
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese quail 0.45 0.45
Selenium 1 rat 0.2 0.391 screech owl 0.44 0.44
Silver 2 rat 17.8 34.8 - - -
| Organic
2-Butanone - rat 1,771 3,464 - - -
Toluene 200 mouse 26 27.5 - - -

aln mg/kg soil dry weight.
bEfroymson et al. 1997.

¢Body weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted).
dSample et al. 1996, except where noted.
ln mg/kg body weight per day.

‘Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian

scaling factor of 0.25.

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

independent of body weight.
hBody weight: 0.273 kg.

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

COPEC = Constituent of potential ecological concern.
DSS = Drain and Septic Systems.
kg = Kilogram(s).
mg/kg = Milligram(s) per kilogram.
mg/kg/day = Milligram(s) per kilogram per day.
= No-observed-adverse-effect level.

NOAEL

= Insufficient toxicity data.
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Table 18
HQs for Ecological Receptors at DSS Site 1015
Deer Mouse Deer Mouse Deer Mouse
HQ HQ HQ Burrowing Owl
COPEC Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ
Inorganic
Cyanide - 1.6E-6 1.6E-6 1.6E-6 -
Mercury (organic) 1.6E-1 1.2E-1 1.2E-1 1.2E-1 8.7E-1
Mercury (inorganic) 1.6E-1 5.3E-4 5.3E-4 5.3E-4 9.5E-3
Selenium 1.5E-1 3.1E-2 4.6E-2 6.1E-2 9.9E-3
Silver 1.0E-2 9.6E-5 5.9E-5 2.5E-5 -
Organic
2-Butanone - 1.4E-5 1.1E-5 7.3E-5 -
Toluene 7.5E-6 8.6E-6 8.1E-5 1.5E-4 -
Hia [ 3.2E-1 1 1.5E-1 | 1.7E-1 1.8E-1 6.8E-1

Note: Bold text indicates the HQ or H! exceeds unity.

aThe Hl is the sum of individual HQs.

COPEC = Constituent of potential ecological concern.

DSS = Drain and Septic Systems.
HI = Hazard index.
HQ = Hazard quotient.

- = Insufficient toxicity data available for risk estimation purposes.
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VIt.3.6 Risk Interpretation

Ecological risks associated with DSS Site 1015 were estimated through a risk assessment that
incorporated site-specific information when available. All HQ and Hi values predicted for the
COPECs at this site were found to be less than unity. Analysis of the uncertainties associated
with these predicted values indicate that they are more likely to overestimate actual risk rather
than underestimate it. Further, it should be noted that this assessment is based on the
assumption of complete ecological pathways; however the site is currently paved, making the
existence of such pathway unlikely. Based upon this final analysis, the potential for ecological
risks associated with DSS Site 1015 is expected to be very low.

VIL.3.7 Risk Assessment Scientific/Management Decision Point

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

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 (SWMUSs) have similar types of contamination and physical settings,
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set
of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.

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

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The foliowing
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 19396). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculations be performed based upon
a residential land-use scenario. Theretfore, 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:

» [ngestion of contaminated drinking water

s Ingestion of contaminated soil
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Ingestion of contaminated fish and shellfish

¢ Ingestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

o Dermal contact with chemicals in water

e Dermal contact with chemicals in soil

o Inhalation of airborne compounds (vapor phase or particulate)

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

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

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1891). These generai 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 Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard from radioactive compounds produces a guantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented 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

I
’ BW * AT
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where:

I = Intake of contaminant from soil ingestion (milligrams [mgl/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):

where:

| G IR+ EF +EDs (W por Vopr)
BW * AT

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

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

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m3/kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

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

D, = Absorbed dose (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)

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

SA = Skin surface area available for contact (cmevent)
AF = Soil to skin adherence factor (mg/cm2)

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 househoid water for cooking. An
estimate of intake from ingesting water will be calculated as follows (EPA August 1997):

; _Cy*IR*EF*ED
" BW * AT

where:

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

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

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

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

_C,*KxIR *xEF *ED

1
" BW = AT

where:

= 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 (m3day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged—days)

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

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

Summary

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

3/10/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios

Parameter l Industrial | Recreational [ Residential
General Exposure Parameters
8.7 (4 hr/wk for
Exposure Frequency (day/yr) 25020 52 wk/yr)a.b 35020
Exposure Duration {yr) 25abe 302.b.c 303bc
702bC 70 Adultabc 70 Adultab.c
Body Weight (kg) 15 Childabe 15 Chilga.b.c
Averaging Time (days)
for Carcinogenic Compounds 25,5502 25,5502 25,550 ab
(=70 yr x 365 dayfyr)
for Noncarcinogenic Compounds 9,125ab 10,9500 10,950 ab
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10020 200 Childap 200 Child ab
100 Adultab 100 Adultap
Inhalation Pathway
15 Childa 10 Child?
Inhalation Rate {m3/day) 202p 30 Adultz 20 Adult?
Volatilization Factor (m¥kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E9° 1.36E92 1.36E92
Water Ingestion Pathway
2.42 2.4a 2.4a
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child2 0.2 Child?
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adultz 0.07 Adul
Exposed Surface Area for Soil/Dust 2,800 Child?2 2,800 Childa
(cm?/day) 3,3002 5,700 Adulta 5,700 Adultd

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED 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 = Miliigram(s).
NA = Not available.
wk = Week(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use scenarios
Parameter T Industrial f Recreational T Residential
(General Exposure Parameters
8 hr/day for
Exposure Frequency 250 daylyr 4 hr/wk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 252b 3020 302b
Body Weight {kg) 70 Adultab 70 Adulta.p 70 Adultab
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 10,950¢ 10,9504
inhalation Pathway
Inhalation Rate (m3/yr) 7,3004d.8 10,950¢ 7,300de
Mass Loading for Inhalation g/m3 1.36 E-5¢ 1.36 E-5¢ 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.2504

aRisk Assessment Guidance for Superiund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).

SEPA Region VI guidance (EPA 1996).
9For 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  =Waeek{s).

yr  =Year(s).
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