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

AOC I Site Name Loca· Year Ye:t r Dra in i::~(~f~:~f!~ I Yea;a~l~lic Site tion Bldg. or Septic 
Nu mbt'r and S)"stem Sampled Pumped 

Sys tem Abandoned Fo r the 
Buih LlslTim(' 

1006 Bldg 67-'1 Septic TA-I11 
SYStem 

1%8 1994 1992, 1995 1996 

1007 Bldg 6730 Septic 'IA III 1964 Early 1990s 1992. 1995 1996 
SYStem 

1010 Bldg 6536 Septic I TA·llI 1967 1991 1 9901199 l. 1996 
System and 1992. 19Q5 
Sel.'OUl!c Pil 

1015 Fonner MO 231- T r\-V 1988 1991 I 990d 99 I , 1996 
134 SeotK: System 1991. 1995 

1020 M O- I-I6. MO·235 , TA-UI 1978 1991 1990; 199 1. 1996 
T-40 Senile S 'Stem 1995 

1024 MO 242·245 I TA·1I1 1976 1991 1990,'1991. 1990 
$t:'Ol ic SYStem 1992,1995 

1028 Bldg 6560 SeptIc TA·1I1 1955 1991 1 990! 1991. 1996 
System and 1992.1995 
Seeoa2e Pit 

1029 Bld~ 6584 Nonh TA·rn 1963 199 1 1990, 1991. 1996 
Seooc S !Stem 1992, 1995 

1083 ElIdg 6570 Sept ic TA-1rI 1956 1991 1990il991 Unknown 
System (backtilled 

before 1995) 
1086 Bldg 6523 St-ptic T A-IU \954 1991 1990 1'191 Unknown 

System (hacldilled 
before 1Q95 

1108 Bldg 6531 Seepagc TA· 1I1 1960 1991 No sepuc tank 'A 
Pits at this sile. 

11 10 Bldg 6536 Drain TA·lII 1967 Early No septic tank " A 
SYStem 19908? at thI S site -

Depth to Groundwater 

Depth to groundwater at these twelve AOe sites is as fo llows: 
DSS Site Na me Location G r oundwater 
Site Depth (ft bgs) 
N umber 
1006 Blda 6741 SePtic System TA-III 460 
1007 Bld~ 6730 Septic SYSlem TA· 1lI 465 
10 10 BidS( 6536 SePtic Syslem and Seepage Pil TA·III 487 
10 15 Former MO 23 1-234 SePtic Svslem TAN 496 
1020 MO- 146, MO-235, T ·40 Septic System TA·HI 487 
1024 MO 24 2-245 Septic S",tem TA·III 485 
1028 BidS( 6560 Septic SYSlem and Seepage Pit TA-1I1 482 
1029 Bid , 6584 North SePtic S 'Siem TA· III 482 
1083 Bldg 6570 Septic System TA· III 493 
1086 Bldg 6523 Seplic Svslem TA· lll 492 
1108 Bldg 653 1 SeepaS(e P its TA-III 483 
1110 Bld~ 6536 Drain System T A· [JJ 480 

Drain and Septic Systems (DSS) Area of 
Concern (AOC) Sites 1006, 1007, 1010, 1015 

1020,1024,1028,1029,1083,1086,1108, and 1110 

VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides . 

Investigations 
A backhoe was used io 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 acti vit ies were conducted. and soil sampling 
deoths at each of these twel ve AOC sites arc as fo llows: 

nss Site i"a me Buried Soil S4I mpli ng Type(s) o f Drain Syste m. Pas~ i ve 
Sile Components Beneath a nd Soil S;tmplin~ Soil 

~umber (Dr ain Lin~. Orai nlincs. I)~pfhs (ft b~s) Va por 
D~"o\'e lls) Sttpage P its! Sampli ng 

Lnca ted With Drywe ll s 
A Backhoe 

1006 Bldg 6741 1997 1998. 1999 Drnin fidd: 7. 12 2002 
Sep tic System 

1007 Bldg ~730 1997 199R, 1999 DrainfieJd: 4.5. 9.5 2002 
Sentic SvstcDl 

1010 Bldg 6536 None 2002 SeptiC System Seepage 2()()2 
Septic Sy:acm Pi t: 15.20 
<tnd Sce~alle Pit 2 nJ See03l!e' Pit : 23 . 28 

1015 FormcrMO 1995 1998.1999 Drninfi t!ld : 5. 10 None 
23 1-234 Septic 
SYStem 

1020 MO· 146. MO· 1997 1998.1999 Drainfic1d: 5.5, 10.5 None 
235, T -40 
Seotic SYStem 

1024 MO 242·245 1997 1998,1999 Drain field: 5, 1 (I None 
Scmic Syslem 

102R D1dg 6560 None 2002 Septic System Seepage 2002 
Septic System Pir: 14.19 
aud Seeoaee I' it 2n.l SCI.-pa'e Pi t: 7, 12 

1029 B ldg 6584 1997 1998. 1999 Dra lJlfield : 5, 10 2002 
Nonh Septic 
System 

108) Bldg 6570 2002 2002 I Seepage PIt 9. 14 2002 
Seotic SYStem 

1086 B ldg 6523 2003 2002 I Scepage PH: 10, 15 None 
Senlic Svstem 

11 08 B ldg 6531 None 2002 Seepage PU!I : 10. 15 2002 
$eenave PHS 

1110 D1dg 653. 1997 2002 Dram Pipe ' 10. 15 . 2() None 
Drain SYSlem I -

Summary of Data Used for NF A Justification 
Seven of the twelve DSS sites were selected by NMED for passive soil-vapor sampling to screen for 
VOCs, 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 radionuclides by gamma spectroscopy. 
Very low levels of VOCs were detected 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 
one 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. 

Results of Risk Analysis 
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" 
(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 methodology, 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 without institutional controls. 

Residential h:tnt.! usc so,;;nano ri ~ '" :Jsscssm ent values tor COC!:l at the twel ve AOCs are ~s 
to llows; 

Re.. .. ic1 ~lIli .l l l .. ntJ l l!ot' Sccn:uio 
DSS Site' T 1:: .\ '·t"Sl> C aJlCl'r 

f-,';1~",' ""m"h'''-'----'D'''''''dg-C,~c;~';';~-'O~''-' Ic.:~",3~'''~~:'-'''-m-L--'I1'''' '' L 1\~.~6,,,,'n,,,,d'''-'_--'---CI>C-_5 .i ~s~1~~67'E~.~'-''; 

1007 Bldg 67)0 SeptiC System 

1010 Bldg 6536 S~PliC $)':'ll'1I1 

~ ::::;~~e~i~.234 
1020 

1024 

I Smile SVSIet1lS 

MO·I46. MO-2JS. T-40 
ScDtic S ~leUl 

I 1\'1024]·245 Sepuc 

~ ~~;~S60 S ... p l l(· Sys telll 
and Seepage Pit 

I ·L~l",,---+-'7IC-l:. ~· '~:~r;~~~E_ i 
Locro::ml'm"i 

0.00 2E-9 

0.23 lE· 5 Tl"Il .. lI.19l -1'i 

O.~oo~ __ --I-__ lncrcrueUltl.l 

0.21 11:·5 rOla1 .- 65E-7 

O.O{J 

1029 , ~!~~~~S4 N(lrth Septic 

-----L 

1.1i TotaVO.06 Incr"'Dl<."ntal 
falle,f rcmo\'al ofa:o:phalt

IikeS VOCs) 

SF.-5 Tcul!2.93 E-6 
locf'l:menwl (uAcr fC'IMyal ;If 

3 ... ) hah-bk~ SVOCs) 
2E-9 10~3 Bid , 6570 Stplic SYslcm 

10% HId 6523 SqlUc SyStem 
1108 Uldg tiS31 Seoepage Pus 

I I iO BId ' 65.\6 Dralll S~tcm 

"".\lEO 
G uidalll: r 

0.00 
000 
0_26 

0.00 
~ I 

1E-9 
1 L·5 rOlaI2 .98£·6 

Incremenfal 

3£-9 
<1£-5 

For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

MAR 2 3 2001 
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 ID No. NM5890110518. 

This submittal includes descriptions of the site characterization work. soil 
characterization data, and risk assessments for DSS Sites 1006.1007,1015, 
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. 

Enclosure 

Sincerely, 

Patty Wagner 
Manager 



J. Kieling (2) 

cc w/enclosure: 
L. King, EPA, Region 6 (2 copies, via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
C. Voorhees, NMED-OB (Santa Fe) 
D. Bierley, NMED-OB 

cc wlo 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 

• 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 

DRAIN AND SEPTIC SYSTEMS SITE 1108, 
BUILDING 6531 SEEPAGE PITS 

March 2004 

United States Department of Energy 
Sandia Site Office 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) 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 SNUNM 
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 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
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 SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM 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 andlor shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by the NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM 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 
au 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Samplit:lg 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" (SNUNM 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" (SNUNM 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 1108: BUILDING 6531 SEEPAGE PITS 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1108, the Building 6531 
Seepage Pits. 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 seepage pits 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 1108. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6531 seepage pits, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment and system discharges are now directed to the City of Albuquerque sewer system. 

Review and analysiS of all relevant data for DSS Site 1108 indicate that concentrations of 
constituents of concern (COGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1108 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 1108 is located in SNUNM Technical Area (TA)-III on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). The site is west of Building 6531, approximately 1,400 feet southwest of the 
entrance to TA-1I1 (Figure 2.2.1-2). The abandoned drain system consisted of two, 
approximately 2,000-gallon seepage pits (Figure 2.2.1-2). Construction details are based upon 
engineering drawings (SNUNM July 1963) and site inspections. The seepage pits received 
discharges from both Building 6531 and a cooling tower system approximately 220 feet to the 
east. 

The surface geology at DSS Site 1108 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1108, 
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 (SNUNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.1 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM March 1996). 

The site lies at an average elevation of approximately 5,405 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 483 feet below ground surface 
(bgs) at the site. Groundwater flow is generally to the west in this area (SNUNM March 2002). 
The production wells nearest to DSS Site 1108 are KAFB-4, approximately 2.9 miles to the 
northwest, and KAFB-11, approximately 3.3 miles to the northeast. The nearest groundwater 
monitoring wells are TAV-MW2;approximately 1,350 feet to the northeast, and TAV-MW5, 
approximately 1,150 feet to the north. 

2.2.2 Operational History 

Available information indicates that Building 6531 was constructed in 1960 (SNUNM March 
2003) as an equipment storage facility for the nearby Building 6530, and it is assumed the drain 
system was constructed at the same time. Because operational records are not available, the 
site investigation was planned to be consistent with other DSS site investigations and to sample 
for the COCs most commonly found at similar facilities. In the early 1990s, Building 6530 was 
connected to an extension of the City of Albuquerque sanitary sewer system (Jones June 1991), 
and it is assumed that the Building 6531 drain system was also connected at this time. The 
system lines would have been disconnected and 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 1108 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1108 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. In April and May 2002, a 
passive soil-vapor survey was conducted to determine whether areas of significant volatile 
organic compound (VOG) contamination were present in the soil around the seepage pits 
(Investigation 1). In September 2002, near-surface soil samples were collected from a boring 
drilled through the center of, and beneath, each seepage pit (Investigation 2). Investigations 1 
and 2 were required by the NMED/HWB to adequately characterize the site and were conducted 
in accordance with procedures presented in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) described in Chapter 1.0. These investigations are discussed in the following 
sections. 

3.2 Investigation 1-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6531 
Seepage Pits area. This survey was required at this site by NMED/HWB regulators and was 
conducted to determine whether significant VOC contamination was present in the soil at the 
site. 

3.2.1 Passive Soil-Vapor Sampling Methodology 

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

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

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 
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3.2.2 Soil-Vapor Survey Results and Conclusions 

A total of six GS passive soil-vapor samplers were placed in the seepage pits area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 24, 2002, and were retrieved on 
May 9, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex A. 

As shown in the analytical results tables in Annex A, the GS samplers were analyzed for a total 
of 30 individual or groups of VOGs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 13 VOGs were detected in the GS samplers installed at this site. The 
analytical results indicated there were no areas of significant VeG contamination at the site that 
would require additional characterization. 

3.3 Investigation 2-Soil Sampling 

Soil sampling beneath the seepage pits was conducted in accordance with the rationale and 
procedures in the SAP (SNUNM October 1999) approved by the NMED. On September 3, 

. 2002, soil samples were collected from two seepage pit boreholes. Soil boring locations are 
shown on Figure 2.2:1-2. Figures 3.3-1 and 3.3-2 show soil samples being collected at DSS 
Site 1108. A summary of the boreholes, sample depths, sample analyses, analytical methods, 
laboratories, and sample dates are presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In the boreholes 
drilled through the center of the 'seepage pits, the shallow sample interval started at the 
estimated base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval 
started 5 feet beneath the top of the upper interval. Once the auger rig had reached the top of 
the sampling interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe ™ sampling tube 
lined with a butyl acetate (SA) 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 VOG analysis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the SA sleeve 
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the 
tube with tape. 

For the non-VaG analyses, the soil remaining in the SA 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 SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The areas sampled, 
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Figure 3.3-1 
Collecting soil samples with the Geoprobe™ beneath the west seepage pit at DSS Site 1108, 

Building 6531. View to the northeast. September 3,2002 
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Figure 3.3-2 
Collecting soil samples beneath the east seepage pit at DSS Site 1108, Building 6531. 

View to the northwest. September 3, 2002 
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Table 3.3-1 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for DSS Site 1108, 

Building 6531 Seepage Pits Soil Samples 

Number of Top of Sampling 
Sampling Borehole Intervals in each Total Number of 

Areas Locations Borehole (ft bgs) Soil Samples 
Seepage 2 10,15 4 
Pits 

2 10,15 4 

2 10,15 4 

2 10,15 4 

2 10, 15 4 

2 10,15 4 

2 10,15 4 

2 10,15 4 

2 10,15 4 

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

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

vacs GEL 
EPA Method 8260 
svacs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds GEL 
EPA Method 8330 
RCRA Metals GEL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma Spectroscopy RPSD 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
09-03-02 

09-03-02 

09-03-02 

09-03-02 

09-03-02 

09-03-02 

09-03-02 

09-03-02 

09-03-02 



analytical methods, and laboratories used for the DSS Site 1108 soil samples are summarized 
in Table 3.3-1. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1108 are presented and discussed 
in this section. 

vac analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Table 3.3.2-1. Method detection limits (MDLs) for the vac soil al')alyses are 
presented in Table 3.3.2-2. The analyte, 2-butanone, was detected in every soil sample 
collected at this site. Even though this compound was not.detected in the associated trip blank 
(TB), it is a common laboratory contaminant and may not indicate soil contamination at this site. 

svacs 

Semivolatile organic compound (SVaC) analytical results for the four soil samples collected 
from the two seepage pit boreholes are summarized in Table 3.3.2-3. MDLs for the svac soil 
analyses are presented in Table 3.3.2-4. No svacs were detected in any of the soil samples. 

Polychlorinated biphenyl (PCB) analytical results for the four soil samples collected from the two 
seepage pit boreholes are summarized in Table 3.3.2-5. MDLs for the PCB soil analyses are 
presented in Table 3.3.2-6. Two PCBs, Aroclor-1242 and Aroclor-1254, were detected in the 
15-foot-bgs sample from borehole SP1-BH1. Aroclor-1260 was also detected in the 10-foot-bgs 
samples from both boreholes. 

HE Compounds 

High explosives (HE) compound analytical results for the four soil samples collected from the 
two seepage pit boreholes are summarized in Table 3.3.2-7. MDLs for the HE soil analyses are 
presented in Table 3.3.2-8. No HE compounds were detected in any of the soil samples. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the four soil samples collected from the two seepage pit boreholes are summarized in 
Table 3.3.2-9. MDLs for the metals in soil analyses are presented in Table 3.3.2-10. Arsenic 
was detected above the NMED-approved background concentration only in the 15-foot-bgs 
sample from borehole SP2-BH1. All other metals were below the corresponding NMED
approved background concentrations. 
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Table 3.3.2-1 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes 
Record Sample 

Number'> ER Sample ID Depth (ft) 
605669 6531-SP1-BH1-10-S 10 
605669 6531-SP1-BH1-15-S 15 
605669 6531-SP2-BH1-10-S 10 
605669 6531-SP2-BH1-15-S 15 

Quality Assurance/Quality Control Sample (!l9/L) 
605669 6536-SP2-TBc NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 

(~/kg) 

2-Butanone 
10.3 
19.2 
10.3 
9.09 

NO (2.31) 

cER sample 10 reflects the final site for vee samples included in this shipment. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MOL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.3.2-2 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
).lg/kg = Microgram(s) per kilogram. 
vac = Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes SVOCs 
Record Sample (EPA Method 8270a) 

Numberb ER Sample 10 Depth 1ft) (Jl9/kg) 
605669 6531-SP1-BH1-10-S 10 NO 
605669 6531-SP1-BH1-15-S 15 ND 
605669 6531-SP2-BH 1-1 O-S 10 NO 
605669 6531-SP2-BH 1-15-S 15 ND 

aEPA November 1986. 
bAnalysis request!chain-of-custody record. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J-lg/kg = Microgram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2.002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~/kg) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo(a)anthracene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(k)fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(a)pyrene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
4-Chloro-3-methylphenol 167 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz[a,h]anthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1,4-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~g/kg) 

Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
Indeno(1,2,3-cd)pyrene 16.7 
Isophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-N itroaniline 167 
4-N itroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
~glkg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.3.2-5 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs (EPA Method 8082a) (J,.lg/kg) 
Record Sample 

Numberb ER Sample 10 Depth (tt) 
605669 6531-SP1-BH 1-1 O-S 10 
605669 6531-SP1-BH1-15-S 15 
605669 6531-SP2-BH 1-1 O-S 10 
605669 6531-SP2-BH 1-15-S 15 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 

Aroclor-1242 Aroclor-1254 Aroclor-1260 
NO (1.67) NO (0.5) 1.2 J (3.33) 

4 1.1 J (3.33) NO (1) 
NO (1.67) NO (0.5) 1.9 J (3.33) 
NO (1.67) NO (0.5) NO (1) 

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. 
J..lg/kg = Microgram(s) per kilogram. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-6 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte 

Aroclor-1016 
Aroclor -1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
Jl.Q/kg= Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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(~/kg) 
1 

2.82 
1.67 
1.67 

1 
0.5 
1 
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Table 3.3.2-7 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE Compounds 
Record Sample (EPA Method 8330a) 

Number!> ER Sample 10 Depth (tt) (llQ/kg) 
605669 6531-SP1-BH 1-1 O-S 10 NO 
605669 6531-SP1-BH1-15-S 15 NO 
605669 6531-SP2-BH 1-1 O-S 10 NO 
605669 6531-SP2-BH 1-15-S 15 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
10 = Identification. 
~g/kg = Microgram(s) per kilogram. 
NO = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-8 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection Limit 
Ana~e (ilg/kg) 

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

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. 
~g/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.3.2-9 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 60001700017196Aa (mg/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) Arsenic Barium 
605669 6531-SP1-BH1-10-S 10 2J 33 

605669 6531-SP1-BHH 5-S 15 3.47 J 88.9 

605669 6531-SP2-BH1-10-S 10 2.34J 35.5 

605669 6531-SP2-BH 1-15-S 15 5.56J 35.4 

Backg rou nd Concentration-Southwest 4.4 214 
Area SupergroupC 

Note: Values in bold exceed background soil concentrations. 
aEP A November 1986. 
bAnalysis requestlchain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft .= Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.16 J (0.49) 7.45 ND (0.0536) 2.97 0.002 J 

(0.00949) 
0.166 J (0.455) 10.8 ND (0.0537) 5.72 0.00413 J 

(0.00952) 
0.121 J (0.463) 7.73 0.0704 J (0.101) 3.26 0.0015 J 

(0.00871) 
0.24 J (0.463) 7.24 ND (0.0541) 3.87 0.00151 J 

(0.00962) 
0.9 15.9 1 11.8 <0.1 

J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND () = Not detected above the MOL, shown in parentheses. 
S ;;;; Soil sample. 
SP = Seepage pit. 

Selenium Silver 
ND (0.159) ND (0.0884) 

ND (0.147) ND (0.082) 

0.343 J ND (0.0835) 
(0.463) 
0.165 J ND (0.0835) 
(0.463) 

<1 <1 



Table 3.3.2-10 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 60001700017196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.188-0.202 
Barium 0.0606-0.0654 
Cadmium 0.0435-0.0469 
Chromium 0.146-0.158 
Chromium (VI} 0.0536-0.0543 
Lead 0.258-0.278 
Mercury 0.000856-0.000945 
Selenium 0.147-0.159 
Silver 0.082-0.0884 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Total Cyanide 

Total cyanide analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented 
in Table 3.3.2-12. Cyanide was not detected in any of the soil samples. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the two seepage pit boreholes are summarized in Table 3.3.2-13. No activities above NMED
approved background activities were detected in any sample analyzed. However, although not 
detected, the minimum detectable activity (MDA) for uranium-235 exceeded the background 
activity because the standard gamma spectroscopy count time for soil samples (6,000 seconds) 
was not sufficient to reach the NMED-approved background activity established for SNUNM 
soils. Even though the MDA may be slightly elevated, it is still very low, and the risk 
assessment outcome for the site is not significantly impacted by its use. 

Gross Alpha/Beta Activity 

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

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

Throughout the DSS project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicates, equipment blanks 
(EBs), and TB samples. Typically, samples were shipped to the laboratory in batches of up to 
20 samples, so that anyone shipment might contain samples from several sites. Aqueous EB 
samples were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. The EB samples were analyzed for the same analytical suite as the soil samples in 
that shipment. The analytical results for the EB samples appear only on the data tables for the 
site where they were collected. However, the results were used in the data validation process 
for all the samples in that batch. No EB was collected at DSS Site 1108. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the 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 the TB for DSS Site 1108 (Table 3.3.2-1). 

No duplicate samples were collected at this site. 

~-Aillaboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or SNUNM ER Project "Data Validation Procedure for Chemical and 
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Table 3.3.2-11 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012a) 

Numberb ER Sample ID Depth (tt) (mg/kg) 
605669 6531-SP1-BH1-10-S 10 ND 
605669 6531-SP1-BHl-15-S 15 ND 
605669 6531-SP2-BH 1-1 O-S 10 ND 
605669 6531-SP2-BH 1-15-S 15 ND 

aEPA November 1986. 
bAnalysis request!chain-of-custody record. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
10 = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 

Table 3.3.2-12 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012a 

Detection Limit 
Analyte (mg/kg) 

Total Cyanide 0.035-0.0466 

aEPA November 1986. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-13 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901. P)(pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample 10 Depth (ft) Result 
605733 6531-SP1-BH1-10-S 10 NO 10.0293) 
605733 6531-SP1-BH1-15-S 15 NO (0.0373) 
605733 6531-SP2-BH 1-1 O-S 10 NO JO.0272) 
605733 6531-SP2-BH1-15-S 15 NO (0.0294) 

Background Activity-Southwest Area 0.079 
Supergroupd 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysls requestlchain-of-custody record. 
C"fwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MOA = Minimum detectable activity. 
NA = Not applicable. 
NO () = Not detected above the MDA, shown in parentheses. 

Errore 

--
--
--
--

NA 

Thorium-232 
Result Errore 
0.464 0.231 
0.642 0.312 
0.491 0.243 
0.532 0.266 
1.01 NA 

NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 

= Error not calculated for nondetect results. 

Uranium-235 
Result Errore 

NO (0.167) --
NO (0.194) --

0.11 0.144 
0.0806 0.151 

0.16 NA 

Uranium-238 
Result Errore 

NO (0.425) --
NO (0.519) --
NO (0.402) --
NO (0.436) --

1.4 NA 



Table 3.3.2-14 
Summary of DSS Site 1108, Building 6531 Seepage Pits 

Confirmatory Soil Sampling, Gross Alpha/Seta Activity Analytical Results 
September 2002 

(Off-Site laboratory) 

Sample Attributes Activity (EPA Method 900.0a) (pCi/g) 
Record Sample Gross Alpha 

Number!> ER Sample 10 Depth (ft) Result Error<: 
605669 6531-SP1-BH1-10-S 10 
605669 6531-SP1-BH1-15-S 15 
605669 6531-SP2-BH1-10-S 10 
605669 6531-SP2-BH1-15-S 15 

Background Activity<! 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 
SP = Seepage pit. 
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5.97 1.65 
7.49 1.85 
5.93 1.48 
6.84 1.49 
17.4 NA 

Gross Beta 
Result Error<: 

19 2.08 
19.4 2.06 
17.5 2.01 
19.5 3.25 
35.4 NA 
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Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNUNM December 
1999). In addition, SNUNM Department 7713 (Radiation Protection Sample Diagnostics 
[RPSD] Laboratory) reviewed all gamma spectroscopy results according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM 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. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1108. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1108, the Building 6531 Seepage Pits, is based upon 
the COCs identified in the soil samples collected from beneath the seepage pits at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1108 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals, 
hexavalent chromium, cyanide, and radionuclides. There were no SVOCs, HE compounds, 
cyanide, or hexavalent chromium detected in any of the soil samples collected at this site. The 
VOC, 2-butanone, was detected in all the soil samples collected. PCBs were detected in three 
of the four samples. Arsenic was detected in one sample above the approved maximum 
background concentrations for SNUNM Southwest Area Supergroup soils (Dinwiddie 
September 1997). When a metal concentration exceeded its maximum background screening 
value, or the nonquantified background value, it was carried forward in the risk assessment 
process. None of the four representative gamma spectroscopy radionuclides were detected at 
activities exceeding the corresponding background levels. However, the MDA for all of the 
uranium-235 analyses exceeded the background activity. 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 seepage pits. Possible secondary release mechanisms include the uptake of COCs 
that may have been released into the soil beneath the seepage pits (Figure 4.2-1). The depth to 
groundwater at the site (approximately 483 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 1108. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1108. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1108 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 ingestionlinhalation; 
however, these are realistic possibilities only if contaminated soit 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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Table 4.2-1 
Summary of Potential COCs for DSS Site 1108, Building 6531 Seepage Pits 

Number of 
COC Type Samplesa 

VOCs 4 
SVOCs 4 
PCBs 4 

4 
4 

HE Compounds 4 
RCRA Metals 4 

4 
4 
4 

Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma Spectroscopy 4 
(pCI/g) Gross Alpha 4 

Gross Beta 4 

aNumber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or 
with Concentrations 

Greater Than 
Background or 
Nonquantified 
Background 
2-Butanone 

None 
Aroclor-1242 
Aroclor-1254 
Aroclor·1260 

None 
Arsenic 
Mercury 

Selenium 
Silver 
None 
None 
U·235 
None 
None 

Maximum 
Background Maximum 

Limit/Southwest Concentrationc Average 
Area Supergroupb (All Samples) Concentrationd 

(ma/ko) (ma/kg) (mo/kg) 
NA 0.0192 0.0122 
NA NA NA 
NA 0.004 0.00163 
NA 0.0011 J 0.00046 
NA 0.0019 J 0.00103 
NA NA NA 
4.4 5.56J 3.34 
NO 0.00413 J 0.0023 
NQ 0.343 J 0.165 
NO NDJO.08841 0.042 
1 0.0704 J NA 

NQ NO (0.047) 0.020 
0.16 NO (0.194) NCt 
NA NA NA 
NA NA NA 

Number of Samples 
Where COCs 

Detected or with 
Concentrations 
Greater Than 

Background or 
Nonquantified 
Backgrounde 

4 
None 

1 
1 
2 

None 
1 

None 
None 
None 
None 
None 

4 
None 
None 

cMaximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MOL or MDA above background or nonquantified 
background. 
dAve rage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one·half of the MDLs for non detect 
results, divided by the number of samples. 
eSee 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. NC = Not calculated. 
DSS = Drain and Septic Systems. NO ( ) = Not detected above the MOL or MOA, shown in parentheses. 
HE = High explosive(s). NO = Nonquantified background value. 
J :: Estimated concentration. PCB = Polychlorinated biphenyl. 
MOA ::;: Minimum detectable activity. pCi/g = Picocurie(s) per gram. 
MOL = Method detection limit. RCRA = Resource Conservation and Recovery Act. 
mg/kg ::;: Milligram(s) per kilogram. SVOC = Semivolatile organic compound. 
NA = Not applicable. VOC = Volatile organic compound. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex C provides 
additional discussion of the exposure routes and receptors at DSS Site 1108. 

4.3 Site Assessment 

Site assessment at DSS Site 1108 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 1108 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1108 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1108. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1108 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because 2-butanone, PCBs, arsenic, mercury, selenium, silver, cyanide, and 
uranium-235 are present above background or nonquantified background levels, it was 
necessary to perform a human health risk assessment for the site, which included these COCs. 
Annex C provides a complete discussion of the risk assessment process, results, and 
uncertainties. The risk assessment process provides a quantitative evaluation of the potential 
adverse human health effects from constituents in the site's soil by calculating the hazard index 
(HI) and excess cancer risk for both industrial and residential land-use scenarios. 

The HI calculated for the COCs at DSS Site 1108 is 0.02 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 is 4E-6 
for DSS Site 1108 COCs under an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 7.29E-7. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COCs at DSS Site 1108 is 0.26 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 0.06. The excess 
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cancer risk for DSS Site 1108 COCs is 1 E-S for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. The incremental excess cancer risk is 2.98E-6. Both the incremental HI 
and incremental excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents (uranium-23S) had MDA values greater than 
the corresponding background values. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than the EPA guidance values; the estimated TEDE is 
4.9E-3 millirem (mrem)/year (yr) for the industrial land-use scenario. This value is much lower 
than the EPA's numerical guidance of 15 mrern/yr (EPA 1997a). The corresponding 
incremental estimated cancer risk value is 2.5E-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 controls is 1.3E-2 mrern/yr with an associated risk of 1.2E-7. The 
guideline for this scenario is 75 mrern/yr (SNLJNM February 1998). Therefore DSS Site 1108 is 
eligible for unrestricted radiological release. 

The non radiological 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 1108, Building 6531 

Seepage Pits Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.29E-7 2.5E-9 7.32E-7 
Residential 2.98E-6 1.2E-7 3.10E-6 

DSS = Drain and Septic Systems. 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex C, Sections IV, V11.2, and VI1.2.1). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 
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All COCs at DSS Site 1108 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1108 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 no complete pathways exist at DSS Site 1108, 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 1108 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1108 is proposed for an NF A 
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). 

AU3-04IWP1SNL04:r5483.doc 5-1 840857.03.01 03112104 11 :28 AM 



This page intentionally left blank. 

AU3-04/WP/SNL04:r5483.doc 5-2 840857.03.01 03112104 11 :28 AM 



6.0 REFERENCES 

Bearzi, J. (New Mexico Environment Department/Hazardous Waste Bureau), January 2000. 
Letter to M.J. Zamorski (U.S. Department of Energy) and L. Shephard (Sandia National 
Laboratories/New Mexico) approving the "Sampling and Analysis Plan for Characterizing and 
Assessing Potential Releases to the Environment for Septic and Other Miscellaneous Drain 
Systems at Sandia National Laboratories/New Mexico." January 28,2000. 

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to 
RCRA-Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in 
New Mexico," Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, 
New Mexico. January 23, 2001. 

Bleakly, D. (Sandia National Laboratories/New Mexico), July 1996. Memorandum, "List of 
Non-ER Septic/Drain Systems for the Sites Identified Through the Septic System Inventory 
Program." July 8, 1996. 

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to 
M.J. Zamorski (U.S. Department of Energy), Request for Supplemental Information: Background 
Concentrations Report, SNUKAFB. September 24, 1997. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

Gore, see Gore, W.L. and Associates. 

Gore, W.L. and Associates (Gore), June 2002. "Gore-Sorber Screening Survey Final Report, 
Non-ER Drain and Septic, Kirtland AFB, NM," W.L. Gore Production Order Number 10960025, 
Sandia National Laboratories/New Mexico. June 6, 2002. 

IT, see IT Corporation. 

IT Corporation (IT), July 1998. "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico," IT 
Corporation, Albuquerque, New Mexico. 

Jones, J. (Sandia National Laboratories/New Mexico), June 1991. Internal Memorandum to 
D. Dionne listing the septic tanks that were removed from service with the construction of the 
Area III sanitary sewer system. June 21, 1991. 

Miller, M. (Sandia National Laboratories/New Mexico), September 2003. Memorandum to 
F.B. Nimick (Sandia National Laboratories/New Mexico), regarding "State of New Mexico 
Background for Gross Alpha/Beta Assays in Soil Samples." September 12, 2003. 

Moats, W. (New Mexico Environment Department/Hazardous Waste Bureau) February 2002. 
Letter to M.J. Zamorski (U.S. Department of Energy) and P. Davies (Sandia National 
Laboratories/New Mexico) approving the "Field Implementation Plan, Characterization of 
Non-Environmental Restoration Drain and Septic Systems." February 21, 2002. 

AU3-04fWPfSNL04:r5483.doc 6-1 840857.03.01 0311210411 :28 AM 



National Oceanic and Atmospheric Administration (NOM), 1990. "Local Climatological Data, 
Annual Summary with Comparative Data," Albuquerque, New Mexico. 

New Mexico Environment Department (NMED) March 1998. "RPMP Document Requirement 
Guide," RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau, 
New Mexico Environment Department, Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 

NOM, see National Oceanic and Atmospheric Administration. 

Romero, T. (Sandia National Laboratories/New Mexico), September 2003. Internal 
communication to M. Sanders stating that during the connection of septic systems to the new 
City of Albuquerque sewer system, the old systems were disconnected and the lines capped. 
September 16, 2003. 

Sandia National Laboratories (SNUNM), July 1963. SNUNM Facilities Engineering 
Drawing 83893 showing the Building 6531 seepage pits, Sandia National Laboratories, 
Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1994. "Verification and Validation of 
Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0, 
Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 1996. "Site-Wide Hydrogeologic 
Characterization Project, Calendar Year 1995 Annual Report," Environmental Restoration Project, 
Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1996. "Laboratory Data Review 
Guidelines," Radiation Protection Diagnostics Procedure No. RPSD-02-11, Issue No.2, Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), October 1999. "Sampling and Analysis 
Plan for Characterizing and AsseSSing Potential Releases to the Environment From Septic and 
Other Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico," Sandia 
National Laboratories, Albuquerque, New Mexico. October 19, 1999. 

Sandia National Laboratories/New Mexico (SNUNM), December 1999. "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03, Environmental Restoration Project, Sandia National Laboratories, Albuquerque, 
New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), November 2001. "Field Implementation 
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems," Sandia 
National Laboratories, Albuquerque, New Mexico. 

AU3-04IWP/SNL04:r5483.doc 6-2 840857.03.01 03112104 11 :28 AM 



Sandia National Laboratories/New Mexico (SNUNM), March 2002. "Annual Groundwater 
Monitoring Report, Fiscal Year 2001," Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 2003. Database printout provided 
by SNUNM Facilities Engineering showing the year that numerous SNUNM buildings were 
constructed, Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), April 2003. DSS Sites Mean Elevation 
Computation Report, GIS Group, Environmental Restoration Department, Sandia National 
Laboratories, Albuquerque, New Mexico. 

SNUNM, see Sandia National Laboratories/New Mexico. 

u.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995. 
''Workbook: Future Use Management Area 2," prepared by Future Use Logistics and Support 
Working Group in cooperation with Department of Energy Affiliates, the U.S. Air Force, and the 
U.S. Forest Service. September 1995. 

U.S. Environmental Protection Agency (EPA), 1986. "Test Methods for Evaluating Solid 
Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.s. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. 1: Human Health Evaluation Manual," EP A/540/1-89/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

u.S. Environmental Protection Agency (EPA), 1997a. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997b. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C. 

AU3-04IWP/SNL04:r5483.doc 6-3 840857.03.01 03112104 11 :28 AM 



This page intentionally left blank. 

AU3-04NVP/SNL04:r5483.doc 6-4 840857.03.01 0311210411:28 AM 





ANNEXA 
DSS Site 1108 

Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results 
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REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Num ber: 28518 

AUTHOR: JWH 

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 

FIELD PROCEDURES 

# Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,3012002; 511,612002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

Retrieval date(s): 5/8,9,10,14,15,16,2112002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
# Modules Not Returned: 1 

Exposure Time: -15 [days] 
# Trip BJanks Returned: 3 
# Unused Modules Returned: 3 

Datetrime Received by Gore: 5117/2002 @ 2:00 PM; 5/24/2002@1 :30PM By: MM 
Chain of Custody Form attached: ..,f 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and con'sidered lost from the field. 
Module #179231 was not returned. 
Modules #179230,232, and -233 were returned unused. 
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ANALYTICAL PROCEDURES 

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

lnstrumentation consists of state of the art gas chromatographs equipped with massse1ective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom ofthe sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertionlretrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 51lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples andlor 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50llg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of I Ollg per target compound, is analyzed after every ten samples andlor 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst'S judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis wi1l be discarded 
fifteen (15) days from the date of analysis. 

Laboratory ana]ysis: thennal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None . 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 
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DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

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

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

• QAJQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest. 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Mu1tiple UPEs may indicate the presence of multiple complex fluids. 

Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 

number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

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

• A small subset of modu]es was placed at each of several site locations; therefore no contour 
mapping was perfonned. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soi] gas levels were observed. 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB~ NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
rn-, p-xylene 
o-xylene 
combined masses of un de cane, tridecane, and pentadecane (Cl 1+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3,5-trimethylbenzene and l,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-I,2-dichloroethene 
trans-I,2-dichloroethene 
cis-I,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I,l-dichloroethane 
chloroform 

1; I,I-trichloroethane 
l,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAJQC module, documents analytical conditions during analysis 
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GORE·SORBER@ Screening Survey Chain of Custody 

For W.L. Gore & Associates use on]y 
Production Order 4t ---L1 ... 09""6Om ................. 5 _______ _ 

\60RE)if 
c-....=- W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapiake Boulevard. ElklOn, Maryland 21921 • Tel: (410) 392-7600 • Fax (4l0) 506-4780 

instructions: CuslOmer must AU shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MS0154 

P.O.BOX 5130 

ALBUQUERQUENM 87]85 U.S.A. 

Phone: 505-284-3303 

FAX: ____ ~~~o~~~_-~~~s~1~-_~ __ b_I~~~ ______ __ 

Seria] 4# of Modules Shipped 

Site Name __ ...!::~~~~~~~::.!.!=-_____ _ 

Site Address: KlVL ZJ~AFB. NM 
12\ (2-T!A,.J C 

Project Manager: MIKE SANDERS 
Customer Projeci No.,;..,: _____________ _ 

Customer P.O. 4t: 28518 
~~...:..-----
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# of Modules for lnstallation ~ # of Trip Blanks -2-

Pieces 

Pieces
PieCes 

Time 

Time 
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instruclzons: CuslOmer mUSl complete AU shaded cells 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC 

----~~~~~~~~~----------
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ALBUQUERQUENM 87185 U.S.A. 

Phone: 505-284-3303 
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Serial 1# of Modules Shipped # of Modules fQT Installation ~ #I of Trip Blanks --1...-
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- #-:;- # - # . # R~:m11t$:S'-" . # # 
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GORE~SORBER® Screening SurveJ 
Installation and Retrieva'l Log 

SlTE NAME & LOCAT1O'N 

UNE 
II 

_4_. 

MODULE'" 

EVIDENCE OF UQUJD 
HYDROCARBONS (LPH) 

INSTAlLATION RErRlEVAl or 
DATF.fJ1ME DATEmME HYDROCARBON ODOR 

(Ch~C'kQS ~J 

MODULElN 
WATER 

(chrd: one) COMMENTS 

.2. 179088 I '" o€ "Z.:~ } 6's-.3 
1 3. 179089 II fi 3 0 GS - 2.. 

4 179(')90 oS~ 0 GS-I 
5. 1?9091 v' ofJ~z. ., // ,,/ , C:S~ 

7. 179093 lavo ,~ 

9. 179095 1019 W / '" ~1I 1- '2. 
10. 179096 II~ 0 0 "o/n2. .. '/. J- -$. 
I] 179097 /1'5"1 -l:. 

1~ 179099 124, -:3 

15. 122101 ( 3.>~ lV .. ,If -I 

19. ]79105./ 1431 -~~ 
20. 179106 V 1440 'l.Jj d/ II -2. 

24. 179110 (')c"b I - -Z : 
25. 179111 oq I " -,3 t 
26. 179112 c)~ 31,. .......... V - r 

30. 179116 OfJlo =~ 

33. 179119 D'l-a: , 
34. 179120 Q~~ I 4 

36. 179122 094-7 l 

37. 1}91~ O?Sr, .. , 1001.. It 3 

}. 179125 1043 4 _ 

14o. 179126 /051.. _~ 

GORE-SORBER ® Screening .survey il £l ~eEiSI£red sfrviu' mark ojW.1 ... Gore do Associalu. l1lc. F01l.M29R.l 
6IJ3AJl 



DATE 
ANALYZED 

5/20/2002 
5120/2002 
512012002 
5/20/2002 
5/20/2002 
5/20/2002 
5/2012002 
5/20/2002 
512012002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/20/2002 
5/21/2002 
5/2112002 
5/21/2002 
5/21/2002 
5/21/2002 
5/2112002 
5/2112002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5121/2002 
5/21/2002 
5/21/2002 
5/21/2002 
5/2112002 
5/21/2002 
512112002 
512112002 
512112002 
512112002 
512112002 

5130/2002 
Page: 1 of 12 

SAMPLE 
NAME 
MOL: 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

BTEX, ug BENZ, ug 
0.03 

0.03 nd 
nd nd 
nd nd 

0.02 nd 
0.13 nd 

nd nd 
0.00 nd 
0.00 nd 

nd nd 
nd nd 

0.05 nd 
0.02 nd 

nd nd 
nd nd 

0.06 nd 
0.01 nd 
0.44 nd 
0.01 nd 

nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 

nd nd 
0.04 nd 
0.02 nd 

nd nd 
0.02 nd 

nd nd 
0.09 nd 
0.16 nd 
0.08 nd 
0.33 nd 
0.07 0.05 

nd nd 
nd nd 

0.10 nd 

) 

GORE SORBER SCREEN. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCslSVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 

TOl, ug EtBENZ, ug mpXYL, ug oXYL, uo C11, C13, &C15, ug UNDEC, ug 
0.02 0.01 0.01 0.01 

nd bdl 0.01 0.02 0.51 
nd nd nd nd 0.53 
nd nd nd nd 0.35 
nd nd 0.02 nd 0.94 

0.06 nd 0.05 0.02 0.12 
nd nd nd nd 0.22 
nd nd bdl nd 0.33 
bdl nd nd nd 0.41 
nd nd nd nd 0.45 
nd nd nd nd 0.44 
nd nd 0.03 0.02 0.60 
nd nd 0.02 nd 0.80 
nd nd nd nd 0.63 
nd nd nd nd 0.24 

0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 

0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 

0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 

nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 

0.03 nd 0.01 nd 0.02 
0.02 nd nd nd 0.02 

nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 

0.07 nd 0.03 nd 1.21 
0.11 nd 0.05 nd 0.05 
0.06 nd 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 

nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 

0.08 nd 0.02 nd 0.05 

No mdlls available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

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

0.02 
0.04 
0.03 
0.04 
0.06 
0.03 
0.04 
0.04 
0.03 
0.05 
0.06 
0.04 
0.04 
0.05 
0.04 
0.11 
0.04 
0.11 
0.04 
0.04 
0.03 
0.09 
0.03 

bdl 
0.03 
0.04 
0.02 
0.02 
0.04 
0.03 
0.03 
0.05 
0.05 
0.04 
0.07 
0.04 
0.03 

bdl 
0.04 

TRIDEC, ug PENTADEC, ug 
0.01 0.02 
0.02 0.45 
0.02 0.48 
0.02 0.29 
0.03 0.85 
0.04 0.05 
0.01 0.17 
0.01 0.28 
0.01 0.37 
0.06 0.34 
0.05 0.33 
0.02 0.53 
0.02 0.74 
0.01 0.57 
0.03 0.18 
0.21 1.33 
0.03 0.38 
0.05 0.89 
0.01 0.34 
0.02 0.03 
0.03 0.43 
0.12 0.10 
0.Q1 bdl 

bdl bdl 
bdl bdl 

0.01 0.02 
bdl bdl 
bdl bdl 

0.02 0.03 
0.03 0.03 
0.02 bdl 
0.32 0.85 

bdl bdl 
0.02 bdl 
0.03 0.02 
0.02 bdl 
0.01 bdl 

nd bdl 
0.01 bdl 

\ , 

--
TMBs ug 

0.06 
0.00 
0.00 
0.04 
0.03 
0.00 

nd 
nd 

0.00 
0.06 
0.03 
0.00 
0.00 

nd 
0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
0.00 
0.00 
0.00 
0.00 
0.00 

nd 
nd 
nd 

CCT_CCXrpt 



-

-

SAMPLE 
NAME 
MOL= 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

513012002 
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124TMB, ug 
0.03 
0.06 

bdl 
bdl 

0.04 
0.03 

bdl 
nd 
nd 
bdl 

0.06 
0.03 

bdl 
bdl 
nd 
bdl 
bdl 

0.04 
bdl 
bdl 
bdl 

0.04 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
bdl 
nd 
bdl 
bdl 
bdl 
bdl 
bdJ 
nd 
nd 
nd 

135TMB, ug ct12DCE, ug 
0.02 

bdl nd 
bdl nd 
bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
nd nd 

bdl nd 
bdl nd 
bdl nd 
nd nd 
nd nd 
nd nd 
bdl nd 
nd nd 
bdl nd 
nd nd 
nd nd 
nd nd 
nd nd 
bdl nd 
bdl nd 
bdJ nd 
nd nd 
nd nd 
nd nd 

GORE SORBER SCREEI SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs/SVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - ~RODUCTION ORDER #10960025 

t12DCE, Ull c12DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.01 0.01 bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdJ 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
od nd 0.00 nd bdl 

No mdl is available for summed combinations of ana/ytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED If any of thf' idual compounds were reported as bdl. 

MTBE, ug 1iDCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.Q2 

nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd' nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd ,nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 



SAMPLE 
NAME 
MDL= 

179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 

5130/2002 
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TCE, ug 
0.02 
0.78 
0.22 
0.21 
0.13 
0.09 

nd 
nd 

0.09 
nd 

0.05 
bdl 
bdl 

0.04 
0.12 
0.04 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.14 
2.52 
0.30 
0.43 
2.71 
1.74 
2.50 
7.82 

11.48 
4.17 

14.22 
bdl 

OCT, ug PCE, ua 
0.02 0.01 

nd 0.03 
nd 0.02 
nd 0.03 
nd 0.02 

0.20 0.04 
nd 0.23 
nd 0.03 
nd 0.33 
nd 0.63 
nd 0.41 
nd 0.56 
nd 0.24 
nd 0.40 
nd 0.22 
nd 0.14 
nd 0.05 

0.18 0.03 
nd nd 
nd 0.01 
nd 0.05 
nd 0.06 
nd 0.02 
nd 0.02 
nd 0.02 
nd 0.03 
nd nd 
nd 0.03 

0.07 0.09 
nd 0.06 
nd 0.02 
nd 0.10 
nd 0.33 
nd 0.88 

0.13 0.39 
nd 0.31 
nd 0.06 
nd 0.24 

0.09 1.72 

14DCB, ua 
0.01 
0.02 

nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREE. SURVEY ANAL YllCAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCslSVOCs (A 1) 

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 

CHCI3, ua CCI4, ua CIBENZ, ug 
0.03 0.03 0.01 

bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

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

-
i 
i 





-

ANNEX B 
DSS Site 1108 

Soil Sample Data Validation Results 
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Project Leader _CoIb;;..:,;;;.;~ _____ _ 

Contract Verlllclltion RevIew (CVR) 

plOject Harne DSS SoIl SampIng 

- A~OCNo._~~~ __________ ___ Analytical Lab _GEL _________________ _ SDG No. _888_1..;;.0 _______ _ 

In the tables below. m8lk tilly lnformation that Is missing or incorrect and ghIe an explallItIon. 

1.0 Analysis Reauest and Chain of Custody Record and Loa-In Informallon 
Une ? ReIoIved? 
No. ltam Ves No If no. explain Vel No 

1.1 All iiams on COC complele • daIB entry clerk Initialed end dated X 
1.2 Contel.,. lYPe(a) COf11ICt for analYleS X 
1.3 . Samlllevolume~uaIII for. and types of lWIaIvses X 
1.04 PI1lNMllive oon8CI for aNIIVIIft --- X 
1.5 CuslDdy reoord8 oontInuoua and cornpIate X 

1.6 Lab sample m.mber{a) prcNided end SNL sample number(a) CI08I X 
referenced and CCImICt 

1.7 Date sarnDIM received X 
f.8 Condition UDOn rec:eiDt information DfOIIided x 

2.0 Analvtical l RepOrt 
Line ? RetcMd? 
No. Item Ves No If no 8lCP4I1n Vel No 

2.1 Data reviewed, aignalure X 

2.2 Method reference numbef(s) comlllele and COf11ICt X 
2.3 QCanaIyIia and Hmlls Drovided (MEl. LCS ReoIicItel X 

2.4 MatrIx SDikelmatrix IPike duplicate data provided (If requested) X 
2.5 DeIecIIon ImIts PI'OvIded: POL and MDL (or 10l). MDA and L. X 
2.8 QC batch numbenJ provided X 
2.7 DlluIIon fan DIOVIded and all dilution levels reDOrtad X 
2.8 DaIaI~1n unlta and IIIinD carrec:t aianificanllialAS X 
2.9 RadIochemIslry analysla uncerIaInly (2 aIgma error) and 1racer I1IOOY8ry X 

(If t ieoort8d 
2.10 NanaII\/I!Il)ItIVldad X 

2.11 TAT met X 
2.12 Hokf limes met X 058797-000 CI6 equipment blink aampIe received 

out 01 hokIna lime 
2.13 COI1b'acIuaI QUalifiers provided X 

- ..... 14 AN result and TIC (If requested) data provided X 



Conlract Verification Review (Continued) 

3.0 DaIs QuaHJ}< Evaluallal 
Item Yes No If no, Sanl* ID No.JFracIIon(a) and An.-

3.1 Are reporting unIIII appropriate Cor !he rnaIrIx and meet contract speciIied or project-
specific requirements? Inorg.,1cs and metals reported as ppm (1J9'IIer or mgIKg)? X 
Tritium reported in piccc:unes per Mar with percent moIIlure for 8011 samples? Units 
CCIIIiItent ~ QC sam .. and samlila datil 

3.2 QuantIbIlIon limit met for all samples X 

3.3~ 
81 .. ~ centro! S8J'IIDMs acancv t8Ilated and met for aI aampJea. 

X . 4-AmIno-2,eoNT Wed SNLImIta butwilhln ~ SPC Imt 

b} Sum:Igat& aata repOrted and met for all orgllrlic samples analyzed by a gas X 
chromaIOgraphy technique 

c) MaUill spike I8CO'I8ry data repor\8d and met x ....... 1icPd S\IOC ~ noI wIIhki IICOII*ICa tlmlll 

3.4 Pra:ialcn X 
8} Replcate sample precision reported a'Id met for all Inorganic and radlochamlstJy --b) Matrix spike ~pIIcate RPD C\8ta reported and met ror aA organic samples X __ SVOC .,.".. RPO% 1bcNe.:Dpllnce 1ImIII; 

II'Mric IIld chromUn IIClt wIINn ~ lint .. 

3.5 Blank data X Telryl dndId In HE method '*nk: chromium deIIded In 101 
a) Method or reagent blank data reported and met ror all samples irIorg8I1icI meIhod blink; bIIrUn. chromkm, teed. 8IIIf ..."... 

detecIecIln 1IqUd InorganIc:I meItIod blank 

b) Sampling blank (e.g., field, bip, and equipment) data I8pCII1ed and met X beriurn encI chromh.m detedId In Inor;anIct eqUpment blank 

3.6 ContnIclual ~iIiera provided: • J"o estimated quantity; "S"4I1a!yte found In method 
blank above Ihe MOL for organic or above !he POL fer Jnc)rganIc: "U"· anIiyte x 
unt!eIeded (rea. are below the MDL,IDl, or MDA (1'Idocham1C8Q); -.r .... nefyst. 
cb!e ~,. the hotdinflllme 

3..7 NaJraIhoe ~ planchet llamlng lor groM alpha/ball X 

3.8 Namllive ft:IUded, correct. and complete X 

3.9 Second column oonrnnalion data provided for methods 8330 (high expIoai¥es) and X 

8082: (pa&IIcideeIPCBa) 



Contract VerffIcaIion Review (ContInued) 

4.0 CellbratiOn and Valldalfon Documentation 
Item Yes No CommentI 

1-14.1 GCJMS (82EKl, 8270, etc.) 

a) 12-hDurtune check prOYIded X 

1 
b) Initial caDbmion proyk!ed X 

c) Continuing calibration proYided X 

d) Internal standard pertom\anc:e data ptOW1ed )( 

e) Instrument run 1095 provided X 

4.2 GCJHPlC (8330 and 8010 and 8082) 

a} Initial calibration provided X 

b) Continuing caItlration provided x 

c) Inslnlment run log5 provided X 

4.3 lnorganicl (metals) 

a) Initial calibration provided x 

b) Continuing calibration provided x 

c) ICP Ineerference check sample daIa provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

._ 4.4 Radiochemistry 

a) Instrument run logs provided X 



Conlract Verlllcatlon Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the IabIe below. Ust only samplesffractions for which deficiencies have been noted. 

SamplalFraclion No. Analysis PRIbIemslCommenlllRel 

Were deficiencies unresolved? Yes 9 
Based on the revlew. this data package is complete. 8 No 

If no. provide; nonconfonnance report or correctlon request number ___ 8nd data correction requestwassubmlttad:,:..-____ _ 

Reviewed by: ( J k--= Data: 1QJ14102 CIoeed by: _______ ,Data:, ____ _ 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

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

DATE: October 31, 2002 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: OSS $Oil sampling 
ARCOC 605669 
GEL SOG 1# 66610 and 66613 ProjectlTask No. 7223.02.03.02 

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

SummarY 

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

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

Holding TlmeslPreservation 

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

Calibration 

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

Blanks 

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

Matrix Spike lE) Analysis 

The MSIMSD analyses met all QC acceptance criteria except as follows: 



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

Laboratory Control Sample (LeS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Repllcatea 

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

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

TracerlCarrier Recoverle. 

No tracer/carrier required. 

Neaative Bia. 

All sample results met negative bias QC acceptance criteria . 

. Detection LlmblDllution. 

All detedion limits were property reported. No samples were diluted. 

OtherQC 

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

No raw data was submitted with the package. 

No other specifIC issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

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

DATE: 10/30/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNl 
Site: DSS soil sampUng 
ARCOC # 605669 GEL SOG # 66610 and 66613 
ProjectlTask No. 7223.02.03.02 

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

Sunwnary 

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

~ - Batch 199845 water 
The MSIMSD was run on a sample from a different SNL SOG and failed %R for all acid 
compounds including the acid surrogates. Sample 66613-004 passed all surrogate %R and 
therefore, using professional judgment. the MSIMSD information will not be used to assess 
the precision for the batch. As no replicate was run on sampie 66613-004 there is no means 
to assess precision and a" compounds will be qualified ·P2-. 

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

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

Hokllna Tlme8lPreservation 

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



/ 

calibration 

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

SVOC 
The CCV preceding the soil samples had a %0 > 20% but < 40% with a negative bias for 
2,4-dimethylphenol (20.5%) and bis(2--chloroethyl)ether (37%). The CCV preceding the water 
sample had a %0 > 20% but < 40% with a negative bias for hexachlorocyclopentadiene 
(22%) and bis(2-chloroethyl}ether (37%). All associated sample results were non-detect and 
no data will be qualified. 

Blanks 

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

HE-waters 
Tetryl was observed in the MB associated with sample 66613-006 (equipment blank) at a 
value> OL. The sample result was non-detect and no data will be qualified. 

Surrogates 

All Analvsis: All surrogate acceptance criteria were met. 

Internal Standards (ISs) 

All Analysis: All intemal standard acceptance criteria were met. 

Matrix SplkelMatrix Spike Duplicate (MSIMSD) Analysis 

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

VOG-soils and water 
The PSIPSD was run on a sample of similar matrix from another SNL SOO. No data will be 
qualified as a result. 

SVOC - soils 
Several compounds (see OV worksheet) had %R < QC acceptance criteria (75 - 125%).4-
Nitrophenol had an RPO (37%) slightly higher that QC acceptance criteria (35%). 
Using professional judgment, no data will be qualified. 

PCB -water 
It should be noted that the sample used for the MSIMSD was of similar matrix from SNL SDG 
66619. No data will be qualified as a result. 

HE -water 
No MSIMSO was extracted with this batch. A LCSILCSO was extracted and passes all QC 
acceptance criteria for accuracy and precision. 

Laboratory Control Samples flCS/LCSD) AnalYs. 

All Analysis: The LCS/LCSO acceptance criteria were met except as follows: 



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

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

Detection LlmttsIDlIutIons 

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

ConfinnationAnah!!! 

VOC and SVOC: No confirmation analyses required. 

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

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

OtherQC 

VQC: Trip blanks and an equipment blank was submitted on the ARCOC. No field duplicate was 
submitted on the ARCOC. 
It should be noted that vinyl acetate is on the TAL for the soils batch, but not for the water batch. 

SVOC. PCB and HE: An equipment blank was submitted on the ARCQC. No fJeld blank or field 
duplicate was submitted on the ARCOC. 

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

O Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax:505-299~744 
Email: minteer@aoLcom 

DATE: 10/31/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

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

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

Summary 

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

ICP-AES - Metals - soils 
Selenium was detected in the initial calibration blank (ICB) and the equipment blank 
(ES) at a value> Dl but < RL. Sample 66610-011, -012 and -014 had selenium 
values> DL but < 5X the blank values and will be qualifted -J, B2, S3-. 

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

ICP-AES - Metals - water 
Barium was detected in the MB at a value> DL but < RL. Sample 66613-009 (EB) 
had a barium value> DL but < 5X the MB value and will be qualified • J, S-. 

Chromium was detected in the MB and CCB at values> DL but < RL. Sample 66613-
009 (EB) had a chromium value> DL but < 5X the blank values and will be qualified 
"J, B, 83-. 

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



Selenium was detected in the eCB at a value> Dl but < RL Sample 66613-009 (EB) 
had a selenium value> Dl but < 5X the CCB value and will be qualified· J, 83-. 

Hexavalent Chromium - water 
Sample 66613-008 (EB) was received and analyzed after the method specified hold 
time had elapsed. The sample result was non-detect and will be qualified "UJ, Hr. 

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

Holding TlmaalPreaervation 

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

CallbratJon 

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

Blanks 

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

ICP-AES - Metals - soils 
Selenium was detected in the initial calibration blank (ICB) and the equipment blank 
(EB) at a value> Dl but < RL. sample 66610-009, -010, -013, -015 and -016 were 
non-detect for selenium and will not be qualifted. 

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

ICP-AES - Metals - water 
Silver and lead were detected in the CCB and MB at a value> Dl but < RL Sample 
66613-009 (EB) was non-detect and will not be qualifl8d. 

Laboratory Control Sample/Laboratory Control Sample Ouplica .. (LCSILCSD) AnalY!!a 

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

Matrix Spike (MS) Analysis 

All Analyses: The MS met QC acceptance criteria except as follows: 

lCP-AES - water 
The sample used for the MS was of similar matrix from SNl SOG 66619. No data will 
be qualified as a result. 



Hg -water 
The sample used for the MS was of similar matrix from SNL SOG 66457. No data win 
be qualified as a result. 

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

Replicate Analysis 

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

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

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

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

ICP Interference Check Sample (lCS) 

ICP-AES: The ICS-AS met QC acceptance criteria. 

All Other Analvses: No ICS required. 

ICP Serial Dilution 

ICP-AES: The serial dilutions met QC acc;:eptance criteria except as follows: 

ICP-AES - water 
The sample used for the serial dilution was of Similar matrix from SNL SOG 66619. No 
data will be qualified as a result. 

All Other Analyses: No serial dilutions required. 

Detection LimttslDlluttons 

All Analyses: All detection limits were properly reported. 

ICP-AES soils: All samples were diluted 2X. 

All Other Analyses: No dilutions were performed. 



OtherQC 

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

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

No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 
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Holding Time and Preservation 
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VolaUIe Organics (SW 846 Method 8260) Page 1 of2 
SitdProjcd: OS') Jot! <f'rvr.phJ ARlCOCII: ~ OS (p "Y 

l..aboI'IItay. _-'-y.:...""_J. ______ l.aboratory Report N: ....;:6""""""""""""'0'--___ _ 

Metbods: ,sw - 8~~ ~Olbo 8:iI1 BIItd!./Is: 199'11-'.1' (sOli olO/Cd' 'r Nz.o J 

c.IIt. CIIb. ccv ""/J- 01 T RIIlt ...... 
IS CAS. Name c Min. ........ RF ~ G MMhod LCS LCU LCS MS M8D MS Dup. Equip. Trip 78 

L RF <lM6/ BIb RPD RPO RPD 81Mb 81Mb 
, J ~ 

,>.05 0.99.:1 
20% ..l J ;J ".. I ~ 

1v~11 

I 71·55-6 IJ1~ 0.10 v Ii No "" " 79-34-5 II .30 
19-CJO..S \I 0.10 

I 7$;.34-3 I 0.10 
I 75-.lS-t I 

, 1.20 ,/ ,L. 1/ vv' L/./ 
1 107006-2 0.10 
1 ~5~ I IOJII 
1 7847·' I 0.01 

1 71-93-3 ,~(MD:) V 0.01 

1 110-754 2~WwJdbor 
,2 591·78-6 ~(MBJ( .01 

2 101-10-1 =~ 0.10 

I 67~1 1~1s1llo) 0.01 1/ v' V 
I 71~2 - .50 ./ ./ ./ v ./ 
I 7~-4 bo~ 0.20 
3 75-2S-2 lIraIDDbm .10 / v ./ ./ 
I 74-13-9 fa· • ED" .10 
I 75-15-e cMcII dIaIlIdo .10 
1 ~23-5 --~ .10 
2 101-90-7 cY.., .50 /' ,./ ./"V" ,/./ ./V' 
1 7UQ.3 .......... 0.01 
1 67_3 0.20 
I 7+1'7·3 ~ .10 
1 10061.01..$ c/l.1 0.20 
2 124-41-1 dibo ... ,.. .... 1_ 0.10 ./ ./ ./ ../ 
2 100-41-4 0.10 
1 7~ 

__ c:bIorido 10xblt 
0.01 V ./ ./ 

2 100-42-5 ~ 0.30 
2 117-IS-4 ~ • L 0.20 

101-81-3 _10lblt 0.010 /' ./ ./ ... ./ ,/./ 
10061..01-6 ....,.1 0.10 1/ v 

I ~106 btdllMa -.. 0.30 V' ./ if Vv ,/V' ,/t/ 
1 7~1-4 ,_cModIIo 0.10 
2 1330-20-7 0.30 

r - lJir, .'- -INY\) f . .J - flu') 

Commeata: VI" I~ - NollO! _ Sboolod "",""d~~~ 
Reviewed By: ___ ~-=-_~.=..::=c-______ Date: 10·ol Q. Qcl 



Volatile Organics 'age 1 cf2 
SileJPJqod: _________ ARICOC ~ ~ Of br, If B.m#c __________________________________ _ 

.~------------~~~------------
Nof~ _____ MaIrir. ___________ _ 

SaMple 

/1'1 cvr~_,," 

-------
----

-------S-MC 1: 4-BromoDUOtobeazene 
SMC 2: DibromotJuorometiaue 
SMC 3: TaI_dl 

Surrogatll Recovery and InIemaI Stanct.rd OUtBIrs (SW IU6 Method 8260) 

SMC1 SMC2 SMC3 
151 1S1 1S2 IS2 153 1S3 
Area RT area RT .,.. RT 

..,..-V----~ f ------
p 

.----- , 

~ 

----
~ 

-----
V--

IS 1: FIIIOC'Ilben_e c.mmtllfs: JoJk ftl JPJO &f>1i4Jt - OOJ ~A .IO~ 
IS 2: ChorobeD_dS 
IS 3: 1.4-DicblorobeDzme-d4 lIJ,o A!/f',Jt:J ~6<'oOIo -f>OJ JIY" ,s.o~ 
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Semlvolatlle Organlea (SW 846 Method 8270) Page I of3 
sittiPrQjccl:D..)J JOII J6hlI"''''!'ARlCOCII: 6oS,,-,, I..abonIuy Sample IDs: "'10 - rM9 lOw -Olla 

I..abontory; 9" /.. Laboratory Repcxt II: .4 Co" I Q ( 6'* l,,? " (, 13- 00 k (OJ ) 

M~·JW-eN-' .~ .. ~-.A .. V-.~-- /I ofSampl ... : 8 tJ.. L Malrix: JOII , lR BaIch's: 1997oy') (!) (Jnll ) /99~k.iifJ / (.8) 

ClUb. c.ub. CCV 
~/3-

T R8DI Field ~ufp. IS 8NA CAS. NAME C MIn. rnten: .... RF ~ %D Melhod 
LCS Le .. LCS MS MSD MS o.p. FIeld tr}.J .tis 

" L RF BI8IIb RPD RPD RPD alMb Blanks 
f--'. ~I - ,. I ~ 1,>·OS.l 1/0.99 1/20'4~ J ~ I ~ I I I 2 cI 

2 ~ J~i 1).4-TricIIIoraI>--._ ~.20 I i'l V v' V I'(R V- I/' ./ JoI"t" / NI+ 

abO 

CI I 

1 BN 9$-50-1 I,l-Didlb*-» 0.40 j 
1 BN 541-13-1 1,3-~ 10.60 \ 
I BN 106-46.1 I."~ 0.50 V V V v' V \ 
J A 95-954 :z.",5-TricbkJI~ 020 v V St:. 64 I. \ 
J A IUW 2,,,.6-TricbIoropIw:uo 020 V- I.' J/.7 ~8 i/ \ 
2 A 12N3-2 2,4-Dic:bIooo~ m • 020 \ 
1 A lOU7-9 Iz.4-DimcdIylplIoaoI 1020 tI"~ 

I A "-21-5 1.4~ 0.01 .L V j./ ././ / 
3 BN 121·14-1 1z.4-~ QlO j V 1/ .; / t/ V v' V- / 
3 BN ~2 2.6-~ 0.20 1. 
~ BN 91·'''' 1zCh1 .............. 0.10 ~ 
1 A 95-57-1 ~ o.JO /' V ,/ V- i/' ~ 
~- lIN 91-$7~ 2-Mdhy""""'" 0.40 l 
1 A 95-41·7 ~(0GI80I) ~.70 t/ V Sli irS V ~ 
~ lIN ... 7 .... l·NI-.Dine 0.01 \ 
~ A ' .. 75-5 P.NitropIeaoI 0.10 J v'J :.,~ _\ 
5 lIN 91-94-1 3)'~ 0.01 I II' ,/ 
~ lIN ~ 3-}IitrooD11ioo 0.01 I I .I 
.. A 534-32-1 ~,6-Dioitro-2...aIIyIP->I 0.01 .J ./ ./ ./ \ 

BN 101·55-3 4.s~ 0.10 \ 
3 BN 7005-72-1 0.40 \ 

A S9-50-7 4-C1II~ 0.20 V v' .L _V V \ 
BN 106-47-3 ~ 0.01 \ 

1 A 106-«-5 4·MethyIpileocl (p-cneoI) 0.60 \ 
meDb: I'I?) I' - (/-u,(.. .,/ , It",", _·""" .. I.CRA....,.-. " V \ -_Com ss - - ... 

B·20 



Samlvolatlle Organics Pago2ofJ 
Sitc'Project: _________ ARlCOC II: b 0 s- ,"co q ~~--------------------------------------
l.aboratory: laboratDry hpart II' II'DfSamplos' Matrix· 

Calib. Calib. 
CCV 

T MIn. RSDI FWd 
IBNA CAS. NAME C RF IIntwcepI Rf" P!' %D MaIIIod Les Lea Lea US MSO liS Dvp. 

EqWp. FIeld 
81Mb RPD RPD BIanb Blanlla L <21)%/ RPD 

>.os 0.99 20% J .~ 
BN loo.ol~ 4-NilrooaiIiIIo 0.01 / / t' / Io'A fob- ~'0l. ~ ""A-- t' N~ 

31. 10(1.1)2.-7 4oNiIropI--' 0.01 ,/ V ~ ~y' .n (,3 • 1\ \ 
38N 13-31-9 G.9O ./ V IV V V \ 

UN 201-96-8 0.90 \ 
lIN 1:zo.12-7 ~. 0.70 \ 
BN $6-55-) Bcuo(a)udrnooalo 0.10 \ 
BN 5O-314 Bcuo(alPl'l- 0.70 

lIN 2Os-99-2 ~)8a<nIdIoao 0.70 

BN 1!J1-2~ ~ 0.$0 \ 
8N 107~ Barm(t~ 0.70 \ 
BN 111-91-1 bio(2~}modluo 0.30 \ 

1 UN 111-4<1-4 bio(l~ 10.70 ~~ ,~ \ 
1 BN 

_I 
~ 10.01 \ 

5 BN 117-11-7 bio(2.-~ 10.01 .1 
S BN .,41-7 ~ 0.01 , 1. 

BN 16-74-1 CadalIe 0.01 _\ 
5 BN 2IUI-' cmy.. 0.70 \ 

BN 3-70-J Dibom( .... }IIIIIIa-.. O.~ .J ./ \ 
3 8N Ill~ DIhomal'aruI 0.110 \ 

BN &446-2 ~. 0.01 

3 BN 131-11-3 DimoIIIyIphdIoIato 0.01 

8N ..... 7"-1 ~ 0.01 \ 
8N 17-14-0 ~ b.ol \ 
lIN 206#0 l'luaamIIIoao 0.60 \ 
BN 116-73-1 PI.....,. 0.90 \ 
lIN 1J~7""1 ~ 0..10 ..L V 5"J. 5"3 v' \ 

2 lIN 87a.3 ~ 0.01 V v' .s~ (,,0. V \ 
lIN 77-47-4 B.~ 0.01 .. ':\.." \ 
lIN 167-72-1 ~ 0.30 V / V 119 S::J. V \ 

Comment.: 
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IS 

12 

1 

4 

f' 
I 

~ 

SINnIYotatile Organics Pa~30f3 
SitclPx<jcc:t: ________ _ ARlCOC I: PO$' kk 9 

B~#£ ______________________________________ _ 

Laboratooy: LabmIuy Rq>ort If, ., ~ fSanrpJes .0 : '~: 

Callb-
Callb. 

CCV 
MIn. tw--P AI' RBDI %0 u.thod LCS LCS MS 

Field equip. FWd SNA CAS. NAME TeL ~ lCS MS MSD [)up. RF Manka • RPD RPD 8IIr1ka BI_1uI 
<20%1 RPO 

>.05 099 20% J d. J ~ 

UN 193·!!l-S IIIdral( 1,2,J..cd)pytale "..14·50 /v vII' /" ".. .1 ,.,11/ (fA .. / H". 
BN 11-"·1 Iao!*Imoo 0..41 T 1 I '\ 
UN 91-lO-3 No.pbtMI- 10-70 \ 
BN 9'-95-1 Nil<"'- 1020 1,/ v I~J 6"1 ,/- r 
BN 16-;1}<; tWiIIooodipbooy_ ~.Ol 1\ 111 
ON 621-64-7 (N-N'JInloD.d.".,.,.,.- /0-'0 if V 7 V ;::/ \ 
A 87-86-S ~ (l05 J V ./ J ~- - \ 

BN IHH ~ 0.70 

A 1O&.9S-2 PbcDoI 0.10 ,/ V 1./ .f v' \ 
BN 129~ PJrr- 10.60 / ,/ -;; -' v' \ 

l/),,, J." ,/" • .1; .I J l/ \ 
\ 

!iIIrr1IRat4 B_rf OutUen 

s-.. SMC t $MC:! SMC3 SMC4 SMCS 8MC6 Stacy SMCS 

:50, . 

Conllu8-tl: ~/.,i vn GIG 

IN r-', -('~A 

-I-----::-
1--
SMC I:N~(BN) 
SMC 4, PIaoI-dlSW 
SMC "l.~k14 (A) 

Sample IS'- IS 1-«1' 

/1'( 1''' IT' r, .• A-

ISl:l.~(BN) 
IS':~IO(BN) 

~ ..-- ~ 
SMC1:2.-~11llN) SM(:1:p-TcrpIIoa,-J.oIJ4(BN) 
SMC':2~(A} SMC6:2,4.6.Trb .......... W 
SMC.: J.2~(l!N) 

bltwul SlaIId.rd OldlluJ 

1-2.- 1S2.-«T 1114,.. 

"l:N~I(BN) 
IS s: a..,-4J2 (lIN) 

IS SoRT 1&44ne .~T .... 
llil:~IO(IIN) 
IS 6: ~Il (BN) 

B·22 

1101- VfA..li&O..Jul . 

MJ/)US I) "!. R.. <. 7,. 0/. Oft.- a.H /' 14-6 u 

'(C.r CN/(No.. - Ito J' 

ISI-Rf tat.- laWIT 

H.l.O 

,o{jJ~JO ~ /'(',,1'1 1..('()" :IOy, 
!WI 4cJt:L ~o_J bt>J/~ Jr\u: .. w-r. 

J CAJ'r ,,,' . .r/lAA.l'Jc, OK.., • ~ lUI'" 

P~/O~ j~ ~ ~A. AC>r 
{)JuL. //If.{ 1',/' 



- pca. (SW 846.· Mctbod 10&2) 

JcmpliJ AaICOCI: "OS~" i ~SDpJeIDl: _1IU't4~';'IIUI<~Q:--'--loo!Q~Qt-"9~#W!.li· Cll,.......;:-;:........!O::.t.CA2b"--__ 

l.8bmraryltqlCll':-",""::..:":;..:IO..:...._-:-__ ~ f,,-,J' ~ (las om 
808') 

1.MIIIr!x: 6011 t. WI1..IU' BoIdIfa: 19~7.jfO ~.JO/h I == /'i'9;J.!fJ( ~ , 

~Qy.) JOII 
~ q...,-"( 
MetbodI: ..r £0 - B if'--' 
#ds..p/ec 8 (: 

:> ~I --, .... , .. -.- , . - oCv T 
. ,-'. ~ . .. " --" .. "I'" 

Cdb Lea III pilld 
CAlI. Name '~I-- RIC' It %II 

...... Lc:8 u:. JVID III MIlO ... Cvp. -- PIIId .... ..... IIonb \. N'II 
',-" . ~10J.t 2m6."Z. I 
1:z6'U.1I·2 ArocIar-I016 IYIt v- I/' ./ 
Jtt04."2 kocI«-1221 
1lI41·I"'S ~lm 
S3469-2r.,9 AneIar·!z.42 vv' /. 
12672..29-6 :Anlalm-1241 v'v 
11091'-69-1 A1ocIcr·l254 VV ./ 
l1096-82-S ArocIcr·l260 v 1,. ill' V 

laml* eM. RPII>2I% 

''''/0 -010 J.J~.,).. «S-. I; 0/0 
~ olf' °/. 

.h("{~ - Il I"J.J~ oI.y. ,,0, 
'SI; "fB. J.J •• 

-*k' - ()/~ A /,J.I< II<J.II· 

.oJ. .1. J.. 
./, 
Vv' 
,/v 
vv' 
11'11' 
Vv' 
V v v' ,£ 

... ;* 

NO ~_ 

~./, /.r • .,il 
R.O ·11 
J'\. 7'.1J 1 

"'2D;i .l. .J.. ~ 
fII'II .- t 

,A, v'o/ v& 

CAl' RPD>2ft 

I/IJ~' ~ I'U> • ....... {,W..L 
~ ~ 

., 
" II " 

.... 
" 

.N» 

No M..; f)AfA 1l'V4t'~ 

7D e/I£GC. ~! 

~By: ___ ---:;!~_'_' _'tw.L_. __ . ___ Ode: (0. -"b. o~ 



High Explosives (SW 846 Method 8330) 

SitelProjcct: OJJ Joll Jcv,.,phlAR1COCII:_-"P<.>O""S":....!:.P"'Go:....J.9 ____ _ 
Laboratay:-.:I9o..:.:R:.Ll-),~ ___ Laboratcry Repm II: "4>G:>/Q 

Mc:tbods: S t.J - 8ij{P 80$30 

NofSamples: 8 ~ / Matrix: 00// , /flO 

, Curve CW ....... 
CAl. MAMI! I InIMIept ~ ~ ...... I.C8 

l / ..1 1.99..1 ,2O%.l U ~ / 01 

2691 .... 1-0 HMX IVA- r ,/ v',/ / 
121-82 .... RDX 
99-35 .... 9 1.3.5-Trlnltrobemme 
99.(jS-O 1 3-din1trobenzme 
98·95-3 Nitrubenzcne 
419-45-8 TetryJ -"'." 1,-,. 
113-96-7 2,4 6-trinitrOtoluene 
35572·78-2 2-amin0-4 6-diDilrolol\ICIIC 
I9406-SI-O 4-amIno-2.6-<linllrololuene 
121-14-2 2 4-dinltmtotuene 
606-20-2 2,6-dinitmtotuene 
88-72-2 l-nltroIoIuene 
99-99-0 4-nitrotoluene , . 
99-08-1 3-nitrotoluene I. 
7R-II-S PElN ! 

Sulple 8MC%REC SIICRT Salnple 8IIC%REC SIICRT 

/IV' Ge. CJtJ~ 

~&mpenn:_~'~~~(~Q~ljJ~_~OaOL9L_~~~IU~_-~0~/ke_ _____ _ 

I.C8D 
~ 

/ 

I.C8 
RPD .. MID 

I 2()%) / / 

t/ t/ 

Hf. IJ - 00' ( ~J$) 

•• fIIId. 
IRPD Dup. 

~ RPD 

~ IVR 

Equip. 

~ 
0100387 (lIl0) 

7 
I'IIId ...... ...... 

U U 
./ IV~ 

Comme.tB: H.l0 6!VU-. .' No hlJ I ,qJ~ . -<CJj.((.So IIJRd 
70 aJUol ~Jlo/) IOf--yJ o6~ 
on J'''''~ ,'" M ~ 0r.J/HIu/ 
tV 7¥ool. 
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Inorgantc Metals 

SitrJProjecl: OJJ Jot! Samf'1J ARlcoclI:_J6Z!o~rLbl2.:'~9 _____ LabondorySompIcIDa: 6h6'O - (JQt; Rtru ·01" 

Laboraklry: Q";" Laboratory Report II: .. ",,13 • 110'1 ((4) 

Methods: .s/.). 8#(" 7#7/11 (HQ2 bOlO (Jcp. Au2 1'199110 /II,)® /Q"',,9 (~j JJ ,1;1.1). 
~ 

/9'19 h' 8 (;2 ) /M;1w) /I ofSamplcs: 6' ; I MaIrix: So/! '- #7,0 BIllCh lis: olOI} "- $O".J -
CAS til V'IIt- '{1/L QCElement (9 UQIe. 

Ana\yte 
Iltt Eo SnfoI IIIoId 

v 

TAL ICV CCV 10 CCB 
M.lllod 

~ u::a LCSD IllS MBa MSD Rep. ICII 00. l1li .. ..... IIdd 

..1 .iI I cI I il -.,l .J UD 
I .I 

IlPII 1}lftI.J U 
1."-' IIPD IIub ~ 

141~5A1 IYR IVII Ii A- R 

7~" V [, vi if V ·~s V V' \/ V ,/ ,/ ./ .~~ 

7440-41·7 Be 0/ .-"r. 
7~HlI v V v' Vv ./ vi V ,/ V' ,/ ;,. V ;uo ;/ IOM_ V' 
7440-70-2 CII 
744147..lCr V 1/ v 

vi " 
./ J ,.O~ • .J~ .1\01 V' v uI' if 1/ II, if V "'" • ,T'I 

7440-48-4 Co ""'1l4 "II 
7440-5().I Co " /L 

74J9-lUftI 
7439-95-4 Ma 
1439-96-5 Mn 
7~Nl 

7<440-09-1 t:. ...... 
7~~ ./ I.L~ . v'~ / v ,/0,,,, ~/ ,." v ." \/ If 1/ V' ...... ., u' lit.,. " J' 
7440-23-' Na 
7~V 

7440-66-6 ZII 
... II. 

7~~1" J ./ v'V v ./ Iv' ,.CO ./ 1.., if V l/ V V All 1/ M ,/ 
~. v 0/ v l/v .:f' k/ .. f l/ \I' if -/ / " IV.. I/o v 1- ,('."l,) 

7~Ao Y lL if v j ./ /' V 0/ ./ ,/ ./ I)f, ;/ i/ IN" N ,/ 

7440-~Sb 

7440-21-4 TI 

74.J9.9'1~ JI& Iv hi' of vV' / ,/1/ / v if ./ 0/ ../ ~,.. iii ,7 

CnniIeCN 

C_ellu: 
.,." <.. C"1C l!J... 

.It" h /)up A! '7 IU., IYO = f.)J tJ = J. Reviewed By: 
/tI1,.v.L Date: 10. i /. O.,l. 

HJ.o boJe;, At-t/a.JJ hI.'I' bill' ".,~ 4~ .s,., .. JOy 

8-14 II.!! 'I"t.f7 '/ " " II 



General Chemistry 
SitelProject: D Sj 00" JaMpP,,? ARlCOC Ii: _""'-, =-o",-S--,c,,,,,(9L...!..q ____ _ 

LaboraIory: _9L-J;;...:.../...'-.:..-_____ LaboraIory ReporU: blf" 10 

MetIx!ds: ..It..) - 8",,'" 90/~ fl (I QtI) 7~R (0-') 

LaboraIory~e~~'~4~~L/~O~_-~Q~OL9L_...:...~~ro~-~O~/~~~ __ ~ 
~ l>c. 13 - 00 1 (700( t4) - 008 (v.." €I)) 

{T (r/ osJ / 99 lot; (0-' ~) olQOl83 

N ofSampIe5: " if oJ Matrix: Joll q ItO. Batd! lis: alDn I 79 (7 &II oIo,j 1 ol008'f'] tel. ,sll7) 

QC Element 
CAU AuIyIo T - I'IdII 

A ICV ccv ICB CCB M ...... LCS LCSD LOID MS MSD MSD Rep. ICS -- .... IqIIIp. I10Id 

,{OIJ ..... IIPD U'D U'D Aa ..... .... L .... RPD 

loJeJ 
vi v v V- II' vv' I~ V- I'\.- IYR ~ \r~ IWaNot IVO 

JJu{£Wl.&. \ \ 

"" \ 1'\ 1\ Ovo"",,';' v V v v ./ ../ vv' v.l 

"" 
NlJ 

/.;z,o 

I~ '\ i'::: 
~ ToW v' ,/ v v V ,/ V /"I'll 

~ I c;- q.Ntk. 

/q/WllJ&!T 
V- V' v' v ./ T\ vi' .' 1\ ~ 

~ CAroM, .... I'! v 111+ 

C_Db: 

:50 IiCl-io ~8 teC21VeJ.- tJI...:J 0)- HT 
leN 

lJvp f/- MJ bir> IfS~ SNA J' o~ , 

fj """ 10 - 01} 

ReviewedBy: ___ A./.~~'hM..,~~ _____ Date: A? .1/' O~ 
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sf Radiochemistry 
SitelProjcct: l)JS JOII ~/ry ARlCOCII: 60$ "~'9 LaboratoIySMlpleIDs: ""~ {Q - c:JO'l Ml'u - orr. JOI/. 
Laboratory: §I<-A LaboratoryRepn': U"," (0 ,,,filLS /'M,.t3 - 010 (6«) 
~: ____ £~wP~A~~900uu~.O~ ________________________ __ 

N of Samples: _Jo<.8--<¢=--_IL-_ MaIrix: --...:Jo=I"-i __ ---"',,'------'-Ih.'-"'-"'O<--____ _ 

aca..n.Dt 
AnaIyte Metl .... llep Eqllip. 

FWd 
Field s-,Je SuopIe US MS o.p. botepe ISfI'race IIOtcIpe ISfrrIce 

IBI .. ~ I d. I l- R ,Blob REA 
B ..... ID ID 

Criteria U 20% 25% <1.0 U <1.0 U Nt:/- 50-IDS SO-lOS 
ID 
U-233 
U-234 /' 
U-23S1-236 ./ 
111-232 ./ 
111-228 ./ 
Th-230 ./ 
Pu·239J·240 ./ 
Gross AlPIut ~ v' V' :/ ,/ w ./ v' / IYR Nit ./ 
NClIIVOIaIi1c Bda v' tI ,/ V v' N'v.t' v' y' / IV'" w't ./ 
~2U / 
bo2a 
~-63 ./ 
Oamma Spec. Am-241 
<1amma Socc. Cs·137 ./ 
Gamma Socc. C<HiO ./ 

./ 
./ 

ParMI"" IIeIIod ~T .... ~cant. 

Iso-U Alpha SJlIlC. U-232 NA 
I~Pu Alpha spec. Pu-242 NA 

Dup /LI.:,1/MJO (,,~ JIYA SOy . 

j)/jp AA.r/AtJt:> t, 707'1 ..IN;" JO<; 

I~Th Alpha spec. Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr·90 Beta Yingrowth NA 
Ni-63 Beta NA NibyrCp 
Ra-226 Deamination NA NA 
Ra·226 Alpha spec. Sa-133 or Ra-22S NA 
Ra-228 Gamma spec. Ba-133 NA 

Gamma spec. LeS contains: Am·24I, Cs-137, and Co-6O Reviewed By: ___________ -"-~_=_=IML_== _____ Date: /0 . .rl. O~ 
8-16 



3DB. i/s090902·.b/s8i0902.d 
:-2002 14 :39 

Page 1 

General Engineering Laboratories, Inc. 

CONTINUING CALIBRATION COMPOUNDS ~~J J, .~ 
____ .1 In~ection Date: 09-SEP-2002 13:32 ~JI'I()~ 

_-~LI! slri0902. d Inlt. Cal. Date (s): 06-SEP-2002 07-SBP-20(UJ i) 
---anarysis Type: lnit. Cal. Times: 14 :33 16 :27 

Lab Sample ID: UBN020619-01.8 Quant Type: Ism . 
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Data File: /chem/MSD8.i/s091002.b/s8il003.d 
Report Date: 04-Nov-2002 13:41 
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Data File: /chem/MSD8.i/s091002.b/s8il003.d 
Report Date: 04-Nov-2002 13:41 

General Engineering Laboratories, Inc 

INTERNAL STANDARD COMPOUNDS '.~ ~ 

Page 2 

AREA AND RT SUMMARY '~ I./. 
Instrument ID: MSD8.1 Calibration Dat~~2002 
Lab File ID: s8il003.d calibration Time: . 
Lab Smp Id: UBN020826-02.1 Client smp ID: ANBZ 
Analysis Type: SV Level: 
Quant Type: ISTD sample Type: 
Operator: ehl . 
Method File: /chem/MSD8.i/s091002.b/MSD8-B270-091002.m 
Mise Info; IMSDB270!KBN020S2l-0l 

Test Mode: 
Use Last Continu~ calibrator. 

If Continuing • use Initial Cal. Level 4 

AREA ,LIMIT 
COMPOUND STANDARD LOKBR UPPER 

.... --.------=~-----. .... -..... ... __ ..... ___ a ==c== ______ 
10 1,4-Dichlorobenze 239290 119645 4'185BO 
29 Naphthalene-dB l038930 519465 2077860 
46 Acenapthene-dlO 603402 30l.701 1206804 
67 Phenanthrene-dlO 1148615 5'14308 2297230 
91 Chrysene-d12 ~O77636 536818 2155272 
98 Perylene-d12 806218 403109 1612436 

RT JIMIT 
COMPOUND STANDARD LOWER UPPER 

-= •• -=.-~=---~~~===== .z:;:;:= ____ = __ ._ _._---=:::.== ===-----.. 10 1,4-Dichlorobenze 3.74 3.24 4.24 
29 Naphthalene-dB 4.60 4.10 5.10 
46 Acenapthene-dlO 5.8S 5.35 6.35 
67 Phenanthrene-dlO 6.84 6.34 7.34 
91 Chrysene-d12 8.45 7.95 8.95 
9B Perylene-d12 9.83 9.33 10.33 

AREA UPPER LIMIT = +100% of internal standard area. 
AREA LOWER LIMIT ~ - sot of interna1 standard area. 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT. 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT. 
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DSS SITE 1108: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1108, the Building 6531 Seepage Pits, at Sandia National 
Laboratories/New Mexico (SNUNM), is located in Technical Area (TA}-III on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The drain system consisted of two approximately 2,000-galion seepage pits. 
Available information indicates that Building 6531 was constructed in 1960 (SNUNM March 
2003), and it is assumed that the drain system was also constructed at that time. By the early 
1990s, drain system discharges in this area of TA-III were routed to the City of Albuquerque 
sanitary sewer system (Jones June 1991). The old drain system lines would have been 
disconnected and capped, and systems abandoned in place concurrent with this change 
(Romero September 2003). 

Environmental concern about DSS Site 1108 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pits 
at this site. Because operational records were not available, the investigation of the site was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1.1 miles northeast of the site. 
No springs or perennial surface-water bodies are located within 2 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat or slopes slightly to the west. Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the 
annual rainfall (SNUNM March 1996). Most of the area immediately surrounding DSS Site 
1108 is unpaved with some native vegetation, and no storm sewers are used to direct surface 
water away from the site. 

DSS Site 1108 lies at an average elevation of approximately 5,405 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 483 feet below ground 
surface (bgs). Groundwater flow is generally to the west in this area (SNUNM March 2002). 
The nearest groundwater monitoring wells are approximately 1,200 feet northeast of the site in 
the northeast part of TA-V. The nearest production wells are north of the site and include 
KAFB-4 and KAFB-11 , which are approximately 2.9 and 3.5 miles to the northwest, 
respectively. 

II. Data Quality Objectives 

The Data Ouality Objectives (DOOs) 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" (SNUNM October 
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1999) and "Field Implementation Plan [FIP), Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DOOs outlined the quality assurance (OA)/quality control (OC) 
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. 

• 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 1108 was effluent discharged to the environment from 
the seepage pits at this site. 

Table 1 
Summary of Sampling Performed to Meet DOOs 

DSS Site 1108 
Sampling Potential COC 

Areas Source 
Soil beneath the Effluent 
seepage pits discharged to the 

environment from 
the seepage pits 

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

Number of Sample 
Sampling Density Sampling Location 
Locations (samples/acre) Rationale 

2 NA Evaluate potential COC 
releases to the environment 
from effluent discharged 
from the seepage pits 

The baseline soil samples were collected in two locations at DSS Site 1108. The samples were 
collected with a Geoprobe™ from two 3- or 4-foot-long sampling intervals at each boring 
location. Seepage pit sampling intervals started at 10 and 15 feet bgs in each seepage pit 
boring. The soil samples were collected in accordance with the procedures described in the 
SAP (SNUNM October 1999) and FIP (SNUNM November 2001). Table 2 summarizes the 
types of confirmatory and OA/OC samples collected at the site and the laboratories that 
performed the analyses. 

The DSS Site 1108 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) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
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Table 2 
Number of Confirmatory Soil and OA/OC Samples Collected from DSS Site 1108, Building 6531 Seepage Pits 

Sample Type VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VaCs only) 1 
TOlal Samples 5 
Analytical Laboratory GEL 

'" Drain and Septic Syslems. 
::: Equipment blank. 

SVOCs 
4 
0 
0 
4 

GEL 

= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 

PCBs 
4 
0 
0 
4 

GEL 

DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
SVOC 
TB 
vac 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

HE 
4 
0 
0 
4 

GEL 

Gamma 
RCRA Hexavalent Spectroscopy Gross 
Metals Chromium C"'yanide Radlonuclldes Alpha/Beta 

4 4 4 4 4 
0 0 0 0 0 
0 0 0 0 0 
4 4 4 4 4 

GEL GEL GEL RPSD GEL 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1108 

Analytical Data Quality 
Methoda Level GEL RPSD 

vacs Defensible 4 None 
EPA Method 8260 
svacs Defensible 4 None 
EPA Method 8270 
PCBs Defensible 4 None 
EPA Method 8082 
HE Compounds Defensible 4 None 
EPA Method 8330 
RCRA metals Defensible 4 None 
EPA Method 6000flOOO 
Hexavalent Chromium Defensible 4 None 
EPA Method 7196A 
Total Cyanide Defensible 4 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 None 
EPA Method 900.0 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
vac = Volatile organic compound. 

the analytical methods and the data quality requirements from the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001). 

The QNQC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QNQC samples 
consisted of one trip blank (for VOCs only) and one set of equipment blanks. No significant 
QNQC problems were identified in the QNQC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to 
"Verification and Validation of Chemical and Radiochemical Data," Technical Operating 
Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994) or SNUNM ER Project "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03 (SNUNM December 1999). The data validation reports are presented in the 
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associated DSS Site 1108 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No.2 (SNUNM 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 DOOs have 
been fulfilled. 

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

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1108 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The DOOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
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 1108, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data specifically used to determine the nature, migration rate, and extent of 
contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1108 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1108. 

111.3 Rate of Contaminant Migration 

The drain system at DSS Site 1108 was abandoned in the early 1990s when Building 6531 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 seepage pits 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 seepage pits was discontinued has been predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1108. 
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111.4 Extent of Contamination 

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

The baseline soil samples were collected at sampling depths starting at 10 and 15 feet beneath 
the seepage pits. Sampling intervals started at the depths at which effluent discharged from 
the seepage pits would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNUNM. 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 Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1108 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs evaluated in this risk assessment include all detected organic and all 
inorganic and radiological COCs for which samples were analyzed. When the detection limit of 
an organic compound was too high (Le., 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 uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1108. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 5. 

V. Fate and Transport 

The primary releases of COCs at DSS Site 1108 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6531 Seepage Pits. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the' 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site. Because the seepage pits are no longer 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1108 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration less 

Maximum SNl/NM Than or Equal to the 
Concentration Background Applicable SNl/NM BCF 
(All Samples) Concentration Background (maximum 

COC (mglkg) (mg/kg)a Screening Value? aauatic) 
Inorganic 
Arsenic 5.56 J 4.4 No 44c 

Barium 88.9 214 Yes 170d 

Cadmium 0.24 J 0.9 Yes 64c 

Chromium, total 10.8 15.9 Yes 16c 

Chromium VI 0.0704 J 1 Yes 16c 

Cyanide 0.0233e NC Unknown NC 

Lead 5.72 11.8 Yes 49c 

Mercury 0.0041 J <0.1 Unknown 5,500c 

Selenium 0.343 J <1 Unknown 800t 

Silver 0.04428 <1 Unknown 0.5e 

O .. ganic 
2-Butanone 0.0192 NA NA 19 

PCBs, Totalh 0.0056 NA NA 31,200c 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration listed is one-half the maximum detection limit. 
fCaliahan et al. 1979. 
gHoward 1990. 

L.og Kow 
ifor olJlanlc COCsJ_ 

-
-
-
-
-
-
-
-
-
-

0.299 

6.72c 

hSum of Aroclor-1242, Aroclor-1254, and one-half the detection limit for Aroclor-1260 in the sample with the highest PCB concentrations. 
BCF = Bioconcentration factor. NA = Not applicable. 
COC = Constituent of concern. NC = Not calculated. 
DSS = Drain and Septic Systems. NMED = New Mexico Environment Department. 
J = Estimated concentration. PCB = Polychlorinated biphenyl. 

Bloaccumulator?b 
(BCF>40, 

log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
Yes 

Kow = Octanol-water partition coefficient. SNUNM = Sandia National Laboratories/New Mexico. 
Log = Logarithm (base 10). = Information not available. 
mg/kg = Milligram(s) per kilogram. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1108 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNLlNM Background Applicable SNLlNM 

(All Samples) Activity Background BCF 
cac (pCl/g) (pCi/g)a Screening Value? (maximum aquatic) 

Cs-137 ND (0.0373) 0.079 Yes 
Th-232 0.642 1.01 Yes 
U-235 ND (0.194} 0.16 No 
U-238 NO (0.519) 1.4 Yes 

Note: Bold indicates COGs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900c 

900c 

3,000c 
3000c 

Is COC a 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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active, additional infiltration of water is not expected. Infiltration of precipitation is essentially 
nonexistent at DSS Site 1108, as virtually all of the moisture either drains away from the site, or 
evaporates. Because groundwater at this site is approximately 483 feet bgs, the potential 
for GOGs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The GOGs at DSS Site 1108 include both inorganic and organic constituents. The inorganic 
GaGs include both radiological and nonradiological analytes. With the exception of cyanide, 
the inorganic GaGs 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). Gyanide can be metabolized by 
soil biota. Radiological GaGs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological GOG (U-235), 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 
COGs. 

The organic COGs at DSS Site 1108 are limited to 2-butanone, and PGBs. Organic GaGs 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 COGs in the soil, the loss of 2-butanone through volatilization is expected to 
be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1108. The 
GOGs at this site include both radiological and nonradiological inorganic analytes as well as 
organic analytes. Wind, surface water, and biota are considered to be of low significance as 
potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for 
transformation of COGs is low, and loss through decay of the radiological cae is insignificant 
because of its long half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1108 

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 to moderate 

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

VI. 1 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 GOGs, as well as the 
relevant physical characteristics and properties of the site. 

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

Step 3. The potential intake of these GOGs 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 GOG to an SNUNM maximum background 
screening value. GOGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for GOGs that were not eliminated 
durinQ the screeninQ procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological GOGs and background. For radiological GOGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background SUbtraction applies only when a 
radiological GOG 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 GOG 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 I of this risk assessment provides the site description and history for DSS Site 1108. 
Section" presents a comparison of results to DOOs. Section III discusses the nature, rate, 
and extent of contamination. 

VI.3 Step 2. Pathway Identification 

DSS Site 1108 has been designated with a future land-use scenario of industrial (DOE et at. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered tn 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 GOGs and direct gamma 
exposure for the radiological GOGs. The inhalation pathway for both nonradiological and 
radiological GOCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological GOGs as well. The dermal pathway is included for the 
nonradiological COGs 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 1108 is approximately 483 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 1108. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 

VIA 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. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COGs are compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM 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 GOGs that were detected above the corresponding 
SNUNM maximum background screening levels or that do not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

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

V1.4.2 Results 

Tables 4 and 5 show the DSS Site 1108 maximum GOG concentrations that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COGs, 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 whether these COGs 
exceed background. Two constituents are organic compounds that do not have corresponding 
background screening values. 
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The maximum concentration value for total PCBs (the sum of Aroclor-1242, Aroclor-1254, and 
one-half the detection limit for Aroclor-1260 in the sample with the highest PCB concentrations) 
is 0.0056 milligrams (mg)/kilogram (kg). This concentration is less than the EPA screening 
level of 1 mg/kg (Title 40, Code of Federal Regulations, Part 761). Because the maximum 
concentration for PCBs at this site is less than the screening value, PCBs are eliminated from 
further consideration in the human health risk assessment. 

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

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), 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: 

VI.6 

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

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

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

Step 5. Exposure Assessment and Risk Characterization 

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

VI.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
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Table 7 
Toxicological Parameter Values for DSS Site 1108 Nonradiological COCs 

RfDo RfDinh SFo 

COC (mg/kg-d) Confidencea (mg/kg-d) Confidencea (mg/kg-dt1 

Inorganic 
Arsenic 3E-4c M - - 1.SE+Oc 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-Sc M -
Selenium 5E-3c H - - -
Silver SE-3c L - - -
Organic 
2-Butanone 6E-1 c L 2.9E-1c L -

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

A = Human carcinogen. 
0= Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
ASS = 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-dt1 ::: Per milligram per kilogram day. 
NMED ::: New Mexico Environment Department. 
RfDinh ::: Inhalation chronic reference dose. 

RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SFo = Oral slope factor. 

= Information not available. 

SFinh 

(mg/kg-dt1 Cancer Classb 

1.SE+ 1c A 

- 0 
- 0 
- 0 
- 0 

- 0 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1108 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
cac (1/pCi) (1/pCi) (glpCi-yr) Cancer Classb 

U-235 4.70E-11 1.30E-08 2.70E-07 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., 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 ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

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 the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). 

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

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.02 for the DSS Site 1108 nonradiological COCs and an estimated 
excess cancer risk of 4E-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 10 shows an HI of 0.02 and an estimated excess cancer risk 
of 3E-6 for the DSS Site 1108 associated background constituents under the designated 
industrial land-use scenario. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 4.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
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Table 9 
Risk Assessment Values for DSS Site 1108 Nonradiological COCs 

Industrial land-Use Residential land-Use 
Maximum Scenarioa Scenarioa 

Concentration Hazard Cancer Hazard Cancer 
COC (mglkg) Index Risk Index Risk 

Inorganic 
Arsenic 5.56J 0.02 4E-6 0.26 1E-5 
Cyanide 0.0233b 0.00 - 0.00 -

Mercury 0.0041 J 0.00 - 0.00 -

Selenium 0.343 J 0.00 - 0.00 -
Silver 0.0442b 0.00 - 0.00 -
Organic 
2-Butanone 0.0192 0.00 - 0.00 -

Total 0.02 4E-6 0.26 lE-5 

aEPA 1989. 
bConcentration is one-half the maximum 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 10 
Risk Assessment Values for DSS Site 1108 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
cac (mglkg) Index 

Arsenic 4.4 0.02 
Cyanide NC -
Mercury <0.1 -

Selenium <1 -

Silver <1 -

Total 0.02 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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case); the calculated dose value for DSS Site 1108 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.5E-9. 

For nonradiological COCs under the residential land-use scenario, the HI is 0.26 with an 
estimated excess cancer risk of 1 E-5 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas. Because of the nature of the 
local soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows an 
HI of 0.20 and an estimated excess cancer risk of 1 E-5 for the DSS Site 1108 associated 
background constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.3E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1108 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1108 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 1.2E-7. The excess cancer risk from 
the nonradiological and radiological COCs shoufd 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. 

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

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

For the nonradiological COGs under the industrial land-use scenario, the HI is 0.02 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 4E-6. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a 
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 7.29E-7 for the industrial land-use scenario. These incremental 
risk calculations indicate insignificant risk to human health from nonradiological COCs under an 
industrial land-use scenario. 
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For radiological COCs of the industrial land-use scenario, the incremental TEDE is 
4.9E-3 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr. 
The incremental estimated excess cancer risk is 2.5E-9. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.26, 
which is below numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. The incremental HI is 0.06 and the estimated incremental cancer risk is 
2.98E-6 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under the residential land-use 
scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
1.3E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 1.2E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1108 is 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 (SNUNM October 
1999) and FIP (SNUNM November 2001). The DOOs 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 CDC releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality for the risk assessment at DSS Site 1108. 

Because of the location, history of the site, and future land use, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered in performing 
the risk assessment analysis. Based upon the COCs found in the near-surface soil and the 
location and physical characteristics of the site, there is little uncertainty in the exposure 
pathways relevant to the analysis. 

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

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2003), 
HEAST (EPA 1997a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000). Where values are not provided, information is not available from the HEAST (EPA 
1997a), IRIS (EPA 2003), Technical Background Document for Development of Soil Screening 
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA 
regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME 
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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 COG, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial land-use scenario are below background and represent 
only a small fraction of the estimated 360 mrem/yr received by the average U.S. population 
(NCRP 1987). 

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

VI.9 Summary 

DSS Site 1108 contains identified COGs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COGs 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 4E-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 HI is 0.00, and the 
incremental estimated excess cancer risk is 7.29E-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 
nonradiological COGs show that for the residential land-use scenario the HI (0.26) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-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 0.06 and the 
incremental estimated excess cancer risk is 2.98E-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 
much less than EPA guidance values; the estimated TEDE is 4.9E-3 mrem/yr for the industrial 
land-use scenario, which is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 2.5E-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 1.3E-2 mrem/yr with an 
associated risk of 1.2E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, DSS Site 1108 is eligible for unrestricted radiological release. 
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The excess cancer risk from the nonradiological and radiological COCs should be summed to 
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as 
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiologicaJ 
and radiological carcinogenic risks is tabulated in Table 11. 

Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1108, Building 6531 Seepage Pits Carcinogens 

Scenario Nonradiological Risk Radiological Risk 
Industrial 7.29E-7 2.5E-9 
Residential 2.98E-6 1.2E-7 

DSS = Drain and Septic Systems. 

Total Risk 
7.32E-7 
3.10E-6 

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. 

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1108. A component of the NMED Risk
Based Decision Tree (NMED March 1998) ;s to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section VII.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 
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V11.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1108 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COCs are 
considered to be COPECs. 

VII.2.2 Bioaccumulation 

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

VII.2.3 Fate and Transport Potential 

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

VII.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COGs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

3/1212004 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM 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 SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM 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 SNUNM 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), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, 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 SNUNM 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 SWMUJAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3,4,5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNUNM 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 SNUNM 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, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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 onlyl soil only constituents only) soil only_ constituents only} soil only 
Extemal 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, SNUNM 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 Assessmenf' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
\I projects to compare environmental transport models. 

Also shown are the default values SNUNM 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 radio nuclide 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 (Le., 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) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

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. 

(1 ) 

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED I = ~s _______ _ 

S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-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: 

Cs *IR*EF*ED*(YvFor ~EF) 
I = --------'--'-='---=---=...=:'--

5 BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubiG 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: 

C *CF*SA*AF*ABS*EF*ED D = ---"-5 ___________ _ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitfess) 
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 

311212004 

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

where: 

C *IR*EF*ED I = ---"w _____ _ 

W BW*AT 

Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L)) 
IR = Ingestion rate (Uday) 
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): 

where: 

C *K*IR. *EF*ED I = W I 

W BW*AT 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Um3) 

IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For 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 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM 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. SNUNM 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 

SNUNM 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 SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM 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 potentiatly 
mitigate the need for institutional controls or restrictions on SNUNM 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, SNUNM will use {hem 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 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wklyr)a.b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30a.b,c 

70a,b,c 70 Adulta.b,c 70 Adulta,b.c 

Body Weight (kg) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 
1= ED x 365 day!yr) 

Soil Ingestion Pathway 
Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 

100 Adulta,b 100 Adult a,b 
Inhalation Pathway 

15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (mg/cm2) 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/day) 3,300a 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vot..1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
E~Qosure Frequency 250day/'j! 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a ,b 30a ,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3!yr) 7,300d,e 10,950e 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
l~yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
9 = Gram(s} 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
30a ,b 

70 Adult3 ,b 

100 mg/dayc 

10,950d 

7,300d,e 

1.36 E-5 d 

16.5c 

101.8b 

0.25b,d 
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