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Uni ted States Department of Energy 

under contract DE·AC04·94AL85000. 

Sandia 
National 
laboratories 

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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Sandia National Laboratories 
Envi ronmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 



Sandia National Laboratories 
Justification for Class III Permit Modification 

March 2005 

DSS Site 1010 
Operable Unit 1295 

Building 6536 Septic System and Seepage Pit at 
Technical Area III 

NFA (SWMU Assessment Report) Submitted June 2004 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of 
Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. 





National Nuclear Security Administration 
Sandia Site Office 

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

JUHl &_ 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 

. Dear Mr. Kieling, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports 
and Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS) Sites 
1010, 1028, 1083, and 1086. DOE is also submitting the Request for Supplemental 
Information (RSI) responses for SWMUs 48,135,136,159,165,166, and 167; and a soil 
vapor summary report for Technical Area II at Sandia National Laboratories, New 
Mexico, EPA 10 No. NM5890110518. These documents are compiled as DSS Round 5 
and NFA Batch 23. 

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

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

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



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

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

Sincerely, 

~~~~ 
Patty Wagner 
Manager 

Enclosure 

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

cc wlo enclosure: 
J. Bearzi, NMED-HWB 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1089 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 
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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 and/or shallow soil 
borings) that would be required by the NMED. 

A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
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other non-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 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (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 1010: BUILDING 6536 SEPTIC SYSTEM AND SEEPAGE PIT 

2.1 Summary 

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

Review and analysis of all relevant data for DSS Site 1010 indicate that concentrations of 
constituents of concern (GOGs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1010 is proposed for an NFA decision based upon sampling data 
demonstrating that COGs 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 1010 is located in SNUNM Technical Area (TA)-1I1 on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). The site is located approximately 950 feet southwest of the entrance to TA-III 
and is on the southeast side of Building 6536. The abandoned septic system consisted of a 
septic tank that emptied to a 10-foot-diameter by 15-foot-deep seepage pit. A second 10-foot­
diameter by 1 O-foot-deep seepage pit with no associated septic tank was also installed on the 
southeast side of Building 6536, approximately 60 feet southwest of the septic system 
seepage pit (Figure 2.2.1-2). Septic system and seepage pit dimensions are based upon 
engineering drawings (SNUNM May 1992) and site inspections. The systems received 
discharges from Building 6536, approximately 60 feet to the northwest. 

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

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1 mile northeast of the 
site. No perennial surface-water bodies are present in the vicinity of the site. Average annual 
rainfall in the 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 5,407 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 487 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNUNM 
March 2002). The production wells nearest to DSS Site 1010 are KAFB-4 and KAFB-11, 
approximately 2.8 and 3.2 miles to the northwest and northeast, respectively. The nearest 
groundwater monitoring well is TAV-MW5, located approximately 900 feet north of the site. 

2.2.2 Operational History 

Available information indicates that Building 6536 was constructed in 1967, and it is assumed 
the septic system and seepage pit were constructed at the same time. By June 1991, 
Building 6536 was connected to an extension of the City of Albuquerque sanitary sewer system 
(Jones June 1991). The old septic system and seepage pit lines were disconnected and 
capped, and the system was abandoned in place concurrent with this change (Romero 
September 2003). Building 6536 is currently known as the Re-Entry Burn-Up Simulation Test 
Facility (SNUNM March 2003). Because operational records are not available, the site 
investigation was planned to be consistent with other DSS site investigations and to sample for 
the COGs most commonly found at similar facilities. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1010 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1010 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Three assessment investigations have been conducted at this site. In late 1990 or early 1991, 
1992, and 1995, waste characterization samples were collected from the septic tank 
(Investigation 1). In 2002, a passive soil-vapor survey was conducted to determine whether 
areas of significant volatile organic compound (VOG) contamination were present in the soit in 
the septic system and seepage pit areas (Investigation 2). In 2002, near-surface soil samples 
were collected from two borings drilled through the center of, and beneath, the two seepage pits 
at this site (Investigation 3). Investigations 2 and 3 were required by the NMED/HWB to 
adequately characterize the site and were conducted in accordance with procedures presented 
in the SAP (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-Septic Tank Sampling 

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

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

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

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

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

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

3.3.1 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 VOGs 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 sameling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the GeoprobeT 

• 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 
VOGs of interest are reported as mass (expressed in micrograms) of the individual VOGs 
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. 

3.3.2 Soil-Vapor Survey Results and Conclusions 

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

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

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

On September 4, 2002, soil samples were collected from two boreholes drilled through the 
center of, and beneath, the two seepage pits at this site. Soil boring locations are shown on 
Figure 2.2.1-2. Figure 3.3-1 shows the interior of the single (southwestern) seepage pit, and 
Figure 3.3-2 shows soil samples beina collected by drilling a borehole through the center of, and 
beneath, the unit with the GeoprobeT 

. A summary of the boreholes, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates is presented in Table 3.3-1. 

3.4.1 Soil Sampling Methodology 

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

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 

3.4.2 Soil Sampling Results and Conclusions 

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

Building 6536 at the top of the unit. July 16, 1999 
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Figure 3.3-2 
Soil sampling with the Geoprobe ™ at the Building 6536 southwest seepage pit. 

View to the north toward Building 6536. September 4, 2002 
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Table 3.3-1 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 
DSS Site 1010, Building 6536 Septic System and Seepage Pit Soil Samples 

Top of Sampling 
Number of Intervals in each 
Borehole Borehole Total Number Analytical Parameters and 
Locations (ft bgs) of Soil Samples EPA Methodsa Analytical Laboratory 

1 15,20 2 VOCs GEL 
EPA Method 8260 

1 15,20 2 SVOCs GEL 
EPA Method 8270 

1 15,20 2 PCBs GEL 
EPA Method 8082 

1 15,20 2 HE Compounds GEL 
EPA Method 8330 

1 15,20 2 RCRA Metals GEL 
EPA Methods 6000/7000 

1 15,20 2 Hexavalent Chromium GEL 
EPA Method 7196A 

1 15,20 2 Total Cyanide GEL 
EPA Method 9012A 

1 15,20 2 Gamma Spectroscopy RPSD 
EPA Method 901.1 

1 15,20 2 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

1 23, 28 2 VOCs GEL 
EPA Method 8260 

1 23,28 2 SVOCs GEL 
EPA Method 8270 

1 23,28 2 PCBs GEL 
EPA Method 8082 

1 23,28 2 HE Compounds GEL 
EPA Method 8330 

1 23, 28 2 RCRA Metals GEL 
EPA Methods 600017000 

1 23, 28 2 Hexavalent Chromium GEL 
EPA Method 7196A 

1 23, 28 2 Total Cyanide GEL 
EPA Method 9012A 

Refer to footnotes at end of table. 

Date Samples 
Collected 
09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 

09-04-02 
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Table 3.3-1 (Concluded) 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 
DSS Site 1010, Building 6536 Septic System and Seepage Pit Soil Samples 

Top of Sampling 
Number of Intervals in each 
Borehole Borehole Total Number Analytical Parameters and 

Sampling Areas Locations (ft b~sL of Soil SampJes EPA Methodsa Analvtical Laboratorv 
Seepage Pit 1 23, 28 2 Gamma Spectroscopy RPSD 
(continued) EPA Method 901.1 

1 23,28 2 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

aEPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA '" U.S. Environmental Protection Agency. 
It '" 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. 

Date Samples 
Collected 
09-04-02 

09-04-02 



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

SVOCs 

SVOC analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Tab~e 3.3.2-3. MDLs for the Sy~C soil analyses are presented in 
Table 3.3.2-4. One SVOC (bis[2-ethyU,exyI1 phthalate) was detected in the two samples from 
the septic system seepage pit (SP2). This compound was not detected in the associated EB 
from this site. It is a common component found in plastics and may not indicate soil 
contamination at this site. 

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. 
Three PCBs were detected in the soil samples from the septic system seepage pit (SP2). PCBs 
were not detected in the associated EB from this site. 

HE Compounds 

High explosive (HE) compound analytical results for the four soil samples 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 or the 
EB from this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the four soil samples 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. None of 
the metal concentrations detected in the samples exceed the corresponding NMED-approved 
background concentrations, and significant metals concentrations were not detected in the 
metals EB collected at this site. 

Total Cyanide 

Total cyanide analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.3.2-11. MDLs for the cyanide soil analyses are presented 
in Table 3.3.2-12. Cyanide was not detected in any of the soil or EB samptes from this site. 
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Table 3.3.2-1 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, VaG Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft) 
605669 6536-SP1-BH1-23-S 23 
605669 6536-SP1-BH1-28-S 28 
605669 6536-SP2-BH1-15-S 15 
605669 6536-SP2-BH1-20-S 20 

Quality Assurance/QualityControl Samples (I1WL \ 
605669 6536-EB NA 
605669 6536-TBc NA 

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

VOGs 
(EPA Method 826oa) 

(I1WkQ) 

2-Butanone 
ND (3.74) 

11.2 
6.41 
7.77 

ND (2.31) 
ND (2.311 

cER sample ID reflects the final site for VOG samples included in this shipment. 
BH ::: Borehole. 
DSS ::: Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER ::: Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
MDL = Method detection limit. 
Jlglkg = Microgram(s) per kilogram. 
JlglL = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MDL, shown in parentheses. 
S ::: Soil sample. 
SP ::: Seepage pit. 
TB ::: Trip blank. 
VOG ::: Volatile organic compound. 
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Table 3.3.2-2 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, voe Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 

Detection Limit 
Analyte {gg!kg} 

Acetone 3.45-3.52 
Benzene 0.441-0.45 
Bromodichloromethane 0.48-0.49 
Bromoform 0.48-0.49 
Bromomethane 0.49-0.5 
2-Butanone 3.67-3.74 
Carbon disulfide 2.31-2.36 
Carbon tetrachloride 0.48-0.49 
Chlorobenzene 0.402-0.41 
Chloroethane 0.794-0.81 
Chloroform 0.51-0.52 
Chloromethane 0.363-0.37 
Dibromochloromethane 0.49-0.5 
1,1-Dichloroethane 0.461-0.47 
1,2-0ichloroethane 0.422-0.43 
1,1-0ichloroethene 0.49-0.5 
cis-1,2-0ichloroethene 0.461-0.47 
trans-1,2-Dichloroethene 0.52-0.53 
l,2-DichloroJ)ro~ane 0.471-0.48 
cis-1,3-DichloroQl"qpene 0.422-0.43 
trans-' ,3-Dichloropropene 0.245-0.25 
Ethyl benzene 0.373-0.38 
2-Hexanone 3.7-3.77 
4-Methyl-2-pentanone 3.95-4.03 
Methylene chloride 1.32-1.35 
Styrene 0.382-0.39 
1,1,2,2-Tetrachloroethane 0.892-0.91 
Tetrachloroethene 0.373-0.38 
Toluene 0.333-0.34 
1,1 ,1-Trichloroethane 0.52-0.53 
1,1,2-Trichloroethane 0.529-0.54 
Trichloroethene O.441-{).45 
Vinyl acetate 1.75-1.78 
Vinyl chloride 0.549-0.56 
Xylene 0.382-0.39 

aEPA November 1986. 
DSS == Drain and Septic Systems. 
EPA == U.S. Environmental Protection Agency. 
MOL == Method detection limit. 
Ilg/kg == Microgram(s) per kilogram. 
VOC == Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1010, Buifding 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

SamQle Attributes 
Record Sample 

Number!' ER Sample 10 Depth (ft) 
605669 6536-SP1-BH1-23-S 23 
605669 6536-SP1-BH1-28-S 28 
605669 6536-SP2-BH1-15-S 15 
605669 6536-SP2-BH1-20-S 20 

Qualit~ Assurance/Qua1i!y Control Samples (IlWL) 
605669 6536-EB NA 

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

SVOCs 
(EPA Method 8270a) 

(IlWk91 

bis(2-Ethylhexyl) phthalate 
ND (30) 
NO (30) 

86.1 J (333 
59.5 J (333 

NO J1.27) 

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

MOL 
Ilg/kg 
1l9/L 
NA 
NO() 
S 
SP 
SVOC 

quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 
= Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Anallie (~Wkq) 

Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a)anthracene 16.7 
Benzo( a)pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k)fluoranthe ne 16.7 
4-Bromophenyl phenyl ether 34 
ButyJbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenam ine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-ChloroisopropYL ether 11 
4-Chloro-3-methy~henol 167 
2-Chloronaghthalene 13.7 
2-Chloroghenol 15.3 
4-Chloro~henyl phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenzra,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 
Dimethy~hthalate 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 

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~g/kg) 

Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 
Hexachloroc~clopentadiene 167 
Hexachloroethane 22 
Indeno(1,2,3-cd}Qyrene 16.7 
IsoQhorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nttroaniline 167 
4-Nitroaniline 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. 
t-tg/kg = Microgram(s) per kilogram. 
SVOC = Semivotatile organic compound. 
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Record 

Table 3.3.2-5 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes PCBs (EPA Method 8082a) [1l9/kg} 
Sample 

Numberb ER SamjJle 10 Oe~h iftL Aroclor-1242 Aroclor-1254 Aroclor-1260 
605669 6536-SP1-BH1-23-S 23 ND{1.67) 
605669 6536-SP1-BH1-28-S 28 NOi1.67J 
605669 6536-SP2-BH 1-15-S 15 6.2 J 
605669 6536-SP2-BH1-20-S 20 NO (1.67) 

Quality Assurance/Quality Control Samples :/.1g/L) 
605669 6536-EB NA NO (0.0588) 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OSS = Orain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
J = Estimated concentration. 
MOL = Method detection limit. 
1l9/kg = Microgram(s) per kilogram. 
1l9/L = Microgram(s) per liter. 
NA == Not applicable. 
NO () = Not detected above the MOL, 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 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte (!!g/kg) 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
!!g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample ID Depth (ft) (/lg/kg) 
605669 6536-SP1-BH1-23-S 23 ND 
605669 6536-SP1-BH1-28-S 28 ND 
605669 6536-SP2-BH 1-15-S 15 ND 
605669 6536-SP2-BH1-20-S 20 ND 

Quality Assurance/Quality Control Samples (!!g/L) 
605669 6536-EB NA ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
f.lg/kg = Microgram(s) per kilogram. 
f.lg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
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Table 3.3.2-8 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection Limit 
Analyte (l1g/kQ) 

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

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. 
MOL = Method detection limit. 
119/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-' ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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<.V 
I 

tv .... 

Sample Attributes 
Record 

Numberb ER Sample 10 
605669 6536-SP1-BH1-23-S 

605669 6536-SP1-BH1-28-S 

605669 6536-SP2-BH 1-15-S 
605669 6536-SP2-BH1-20-S 

Table 3.3.2-9 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Metals (EPA Method 6000/7000/ 7196Aa) (mg/k l) 

Sample 
Oepth (ft) Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury 

23 1.88 J 32 0.295 J (0.495) 8.43 NO (0.0541) 3.89 0.00818 J 
(0.00878t 

28 1.77 J 181 0.0769 J (0.49) 6.2 NO (0.0543) 3.1 0.00201 J 
(0.00919) 

15 1.94 J 63.4 0.282 J (0.495) 8.61 NO (0.0536) 5.31 0.0142 
20 1.82 J 49.9 0.295 J (0.485) 9.32 NO (0.0544) 6.86 0.0221 

Background Concentration-Southwest 4.4 214 0.9 15.9 1 11.8 <0.1 
Area Supergroupc 
Quality Assurance/Quality Control Samples (mg/L) 

Selenium Silver 
ND (0.16) ND (0.0893) 

0.311 J NO (0.0884) 
(0.49) 

NO (0.16) NO (0.0893) 
NO (0.157 NO (0.0876) 

<1 <1 

605669 6536-EB NA NO (0.00224 J) 0.000316 J NO (0.000313) 0.000934 J ND (0.0054 J) ND (0.00172) NO (0.000047) 0.00572 J NO (0.000835 J) 

aEPA November 1986. 

bAnalysis requesVchain-of-custody record . 

cOinwiddie September 1997. 
BH 
OSS 
EB 
EPA 
ER 
ft 

= Borehole. 
'" Drain and Septic Systems. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
'" Environmental Restoration. 
= Foot (feet). 

~0.005) 

HT 
10 

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

J = Estimated concentration. 

10.005) HT 

J() 
MOL 
mglkg 
mg/L 
NA 
NO () 
S 

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

SP 

= Milligram(s) per kilogram. 
= Mililgram(s) per liter. 
=: Not applicable. 
" Not detected above the MOL, shown in parentheses. 
= Soil sample. 
= Seepage pit. 



Table 3.3.2-10 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 60001700017196Aa 
Detection Limit 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-11 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

(EPA Method 9012 8
) 

Sample Attributes (mg/kg) 
Record Sample 

Numberb ER Sample 10 Dej>th {ft} Total Cyanide 
605669 6536-SP1-BHl-23-S 23 NO (0.O351 
605669 6536-SP1-BHl-28-S 28 NO (0.0221) 
605669 6536-SP2-BH 1-15-S 15 NO (0.0419) 
605669 6536-SP2-BHl-20-S 20 NO (0.035) 
Quali~ Assurance/Quality Control Samples (mg/L) 
605669 6536-EB NA NO (0.00172) 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH ::: Borehole. 
OSS ::: Drain and Septic Systems. 
EB ::: Equipment blank. 
EPA ::: U.S. Environmental Protection Agency. 
ER ::: Environmenta! Restoration. 
ft ::: Foot {feet). 
10 ::: Identification. 
MOL ::: Method detection limit. 
mglkg ::: Milligram(s) per kilogram. 
mglL ::: Milligram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parentheses. 
S ::: Soil sample. 
SP =: Seepage pit. 

Table 3.3.2-12 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site laboratory) 

EPA Method 9012N 
Detection Limit 

AnaMe (mg!kg) 
Total Cyanide 0.0221-0.0419 

aEPA November 1986. 
DSS ::: Drain and Septic Systems. 
EPA ::: U.S. Environmental Protection Agency. 
MOL ::: Method detection limit. 
mg/kg ::: Mi/ligram(s) per kilogram. 
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Radionuclides 

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

Gross Alpha/Beta Activity 

Gross alpha/beta analytical 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 levels (Miller September 2003) in any of the soil 
samples or the gross alpha/beta EB. These results indicate no significant levels of radioactive 
material are present in the soil at the site. 

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

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

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for 
the sites in that shipment. The results were used in the data validation process for all the 
samples in that batch. No VOCs were detected in the TB for DSS Site 1010 (Table 3.3.2-1). 

A set of aqueous EB samples were collected following the completion of soil sampling at 
DSS Site 1010 in September 2002. The EB samples were analyzed for the same constituents 
as the soil samples that were sent to the off-site commercial laboratory for analysiS. The EB 
analytical results, presented on the DSS Site 1010 data summary tables, are discussed in the 
previous section. 

No duplicate samples were collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or SNUNM ER Project "Data Validation Procedure for Chemical and 
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Table 3.3.2-13 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Method 901.1 a) (pCi/g) 
Record Sample Cesium-137 

Numberb ER Sample 10 Depth (ft) Result 
605733 6536-S P1-BH1 -25-S 23 NO 0.0302) 
605733 6536-SP1·BH1-30-S 28 ND 0.0323) 
605733 6536-SP2-BH 1·1 5-S 15 NO 0.0306) 
605733 6536-SP2-BH 1·19-S 20 ND 0.0343) 

Background Activity-Southwest Area 0.079 
Supergroupd 

Note: Values in bold exceed background soil activities. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER '" Environmental Restoration. 
1t = Foot (feet). 
10 = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 

Error: 
--

--
-

--
NA 

Thorium-232 
Result Error: 
0.452 0.223 
0.491 0.252 
0.446 0.227 
0.479 0.253 
1.01 NA 

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

= Error not calculated for nondetect results. 

Uranium-235 

Result Erro,.c 
NO 0.174 --
NO 0.184 --
NO 0.185 --
0.0939 0.173 

0.16 NA 

Uranium-238 

Result Error!: 
ND (0.411 -. 
NO (0.461 --
NO (0.481 --
NO (0.496 --

1.4 NA 



Table 3.3.2-14 
Summary of DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
September 2002 

(Off-Site Laboratory) 

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

Numberb ER Sample ID Depth (tt) Result 
605669 6536-SP1-BHl-23-S 23 6.78 
605669 6536-SP1-BH1-28-S 28 5.57 
605669 6536-SP2-BH 1-15-S 15 5.4 
605669 6536-SP2-BH1-20-S 20 4.41 

Background Activity<! 17.4 
Quality Assurance/Quality Control Samples (pCi/L 

605669 6536-EB NA 0.243 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SP = Seepage pit. 

Error<: 
2.34 
1.65 
1.36 
1.56 
NA 

0.36 

Gross Beta 
Result Error<: 
24.1 3.28 
16.2 1.89 
19.9 2.76 
19.4 2.58 
35.4 NA 

0.53 0.499 

Radiochemical Data," Administrative Operating Procedure (AOP) 00-03 (SNUNM December 
1999). In addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all gamma 
spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). Annex C contains the data validation 
reports for the samples collected at this site. The data are acceptable for use in this NFA 
proposal. 

3.5 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and 
extent of possible CDC releases. There are no further data gaps regarding characterization of 
DSS Site 1010. 
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4.0 CONCEPTUAL SITE MODEL 

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

4.1 Nature and Extent of Contamination 

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

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and seepage pit. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the two seepage pits at this 
site (Figure 4.2-1). The depth to groundwater at the site (approximately 487 feet bgs) most 
likely precludes migration of potential COCs into the groundwater system. The potential 
pathways to receptors include soil ingestion, dermal contact, and inhalation, which could occur 
as a result of receptor exposure to contaminated subsurface soil at the site. No intake routes 
through plant, meat, or milk ingestion are considered appropriate for either the industrial or 
residential land-use scenarios. Annex 0 provides additional discussion on the fate and 
transport of COCs at DSS Site 1010. 

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

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COGs. 
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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Historical Activities Current and Future Activities 

Primary Primary Secondary Secondary Pathways Exposure Potential 
Contaminant Release Sources Release to Path Receptors 

Sourcesa Mechanism Mechanism Receptors - Biota 
Worker 

AduH Z. auna 

aercolation I Dermal Contact 0 0 
to Vadose Zone Water 

J Ingestion b 0 0 

Soil 

VOCs: 2-Butanone 

Dermal Contact • o Septic System 
and Seepage Pit 

Effluent 

Release of Metals, SVOCs: bis(2-Elhylhexyl) 
I- Organics, and lor Other - phthalate I Dust I I 

~--~--~ I-----~ , Emissions, I 
, 

Air 
Ingestionbl I Contaminants to Soil PCBs: Aroclor-1242, r-­

Aroclor -1254, Aroclor-1260 

• Evaluated in Risk Assessment 
o Not Evaluated in Risk Assessment 

840857.03010000/A130 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: U-235 

LEGENp 
a Primary source activities no 

longer conducted. 
b For Flora, ingestion = uptake 
C Pathway not applicable to human receptors 

Inhalation • o 

Dermal Contact • 0 

L...-____ --=D:;.::ir~ec;:;.:t ________ ~1 Soil ~ External 

I Irradiation· 0 
~ __ ~ ~~~-r~~ 

Ingestion b •• 

Uptake by Biota J 
- and Food Chain 1----.." Biota e Ingestion/Uptake 0 o 

Transfers 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1010, Building 6536 Septic System and Seepage Pit 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1010, Building 6536 Septic System and Seepage Pit 

Number 
of 

COC Type Samplesa 

VOCs 4 
SVOCs 4 

PCBs 4 
4 
4 

HE Compounds 4 
RCRA Metals 4 

4 
4 

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

Gross Beta 4 

aN umber of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or with 
Concentrations 
Greater than 

Background or 
Nonquantified 
Background 
2-Butanone 

bis(2-Ethylhexyl) 
phthalate 

Aroclor-1242 
Aroclor-1254 
Aroclor-1260 

None 
Mercury 

Selenium 
Silver 
None 

Cyanide 
Uranium-235 

None 
None 

Maximum 
Background Maximum 

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

(mg/kg) (mg/kg) (mg/kg) 
NA 0.0112 0.0068 
NA 0.0861 0.0439 

NA 0.0062 J 0.0022 
NA 0.0317 J 0.0099 
NA 0.0383 0.0099 
NA NA NA 
NO 0.0221 0.0116 
NO 0.311 J 0.1373 
NQ ND (0.0893) 0.0443 
1 NA NA 

NO ND (0.0419) 0.0167 
0.16 ND (0.185) NCt 
NA NA NA 
NA NA NA 

Number of Samples 
Where COCs 

Detected or with 
Concentrations 

Greater than 
Background or 
Nonquantified 
Backgrounde 

3 
2 

1 
2 
1 

None 
None 
None 
None 
None 
None 

3 
None 
None 

cMaximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonquantified 
background. 
dAverage concentration includes ali samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs tor 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. ND ( ) = Not detected above the MDL or MDA, shown in parentheses. 
HE '" High explosive(s). NO = Nonquantified background value. 
J = Estimated concentration. PCB = Polychlorinated biphenyl. 
MDA = Minimum detectable activity. pCi/g = Picocurie(s) per gram. 
MDL = 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 D provides 
additional discussion of the exposure routes and receptors at DSS Site 1010. 

4.3 Site Assessment 

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

4.3.1 Summary 

The site assessment concluded that DSS Site 1010 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1010. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1010 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because 2-butanone, bis(2-ethylhexyl) phthalate, PCBs, mercury, selenium, 
silver, cyanide, and uranium-235 are present above background or have nonquantified 
background levels, it was necessary to perform a human health risk assessment analysis for the 
site, which included these COCs. Annex D provides a complete discussion of the risk 
assessment process, results, and uncertainties. The risk assessment process provides a 
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 1010 is 0.00 for the industrial land-use scenario, 
which is less than the numerical standard of 1 .0 suggested by risk assessment guidance 
(EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1010 COCs for an industrial land-use scenario is 4E-10. 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 4.49E-10. Both the incremental HI and excess 
cancer risk are below NMED guidelines. 

The HI calculated for the COCs at DSS Site 1010 is 0.00 for the residential land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
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potential nonradiological eoe risk (without rounding), is 0.00. The excess cancer risk for 
DSS Site 1010 eoes is 2E-9 for a residential land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (8earzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 1.95E-9. 80th the incremental HI and incremental excess cancer risk are 
below NMED guidelines. 

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

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

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

Table 4.3.2-1 
Summation of Incremental Radiological and Nonradiological Risks from 

DSS Site 1010, Building 6536 Septic System and Seepage Pit Carcinogens 

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

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and 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 uRPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared coe concentrations and identified potentially 
bioaccumulative constituents (see Annex 0, 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 1010 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1010 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

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 1010, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1010 for the following reasons: 

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 1010 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMUlAOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1010 

Septic Tank Sampling Results 
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TABLE 5 

SUMMARY OF ANAL YTICAL RESULTS FOR DETECTED PARAMETERS 
TECHN1CAL AREA III AND COYOTE CANYON TEST FIELQ 

SEPTIC TANK SAMPLING 

BUILDING 6536 

SAMPLE NUMBERS SNLA004876. SNLA0048n 

Parameter Results Units 

SEMIVOLATILE ORGANICS 
Phenol· 
4-Methylphenol· 
Benzoic Acid-

INORGANICS 
Oil and Grease 
Phenolics 

PCBs 
Aroclor 1242· 

METALS 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

RADIOLOGICAL 
Gross Alpha 
Gross Beta 

*Not on total toxic organic list 

Project No. 301181.26.01 
FEG-BB.027 

50 ~gll 
180 Jig/l 
660 ~gll 

44 mgll 
0.21 mgll 

2.3 ~Il 

0.2 mg/l 
0.013 mgll 
0.033 mgll 

1.2 mgll 
0.11 mgll 
0.18 mgll 

0.0010 mgll 
0.063 mg/l 

1.1 mgll 

21 pCiII 
59 pCiIJ 

."\ .. 



I-

I-

Buildings 6535 and 6536 
Area 3 

Sample 10 No. SNLA008421 
Tank 10 No. NRN 

On July 7, 1992, aqueous and sludge samples were collected from the septic tank se~ing 
Buildings 6535 and 6536. Analytical results of concern are noted below. 

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

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

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

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

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

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

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCO) limits or the 
investigation levels (lL) established during this investigation. 
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Results of Septic Tank AnaIYS88 
(lIQUID SAMPLES) 

Building NaJAr •• : 6535/36 A-3 
T.nkiO No.: NRN 

Date SIlmpled: 7n192 
SIlmple 10 No.: SNLA-OOB421 

st.t. CO. 
Measured Discharge Discharge 

Analytical Para mater Concantratlon limit limit Comments 

Volatile Ol11Bllics {EPA 624) (mg/l) (mgJlt (mg/l) 

T richloroethene 0.0058 0.1 (TTo-!i.O) 

TokJene 0.0042 0.75 (TTQ..5.0) Below reporting limit 

Semivo/atJle Organics (EPA 625) (mg/l) (mg/ll ~mgll) 

Bis(2-elhythexyl)phthalate 0.039 NR (TT0:5.0) Below reporting limit (presence of laboratory conlaminationconlirmed) 

Pesticides (EPA 608) (mgJl) (mg/l) (mg/l) 

None detected above Iaboralory NR (TTQ..5.0) 

I reporting limits 

PCBs {EPA 6OB} (mgll) (mgJl) (mgll) -
None detected above laboralQl}' 0.001 (T"L0aS.0) 

reporting limits 

Metals (mQ/l) (mgll) tmglJ) 

Arsenic NO (0.010) 0.1 2.0 

Barium 0.24 1.0 20.0 

Cadmium 0.028 0.01 2.8 Exceeds Stale Urnit 

Chromium 0.017 0.05 20.0 

Copper 0.26 1.0 16.5 

Lead 0.26 0.05 3.2 Exceeds Stale Limit 

Manganese 0.16 0.20 20.0 

Mercury 0.0036 0.002 .0.1 Exceeds Stale Limit 

Nickel - NR 12.0 No! analyzed 

Selenium NO (0.010) 0.05 2.0 

Silver '0.019 0.05 5.0 

Thallium NO (0.020) NR NR 

Z"II'IC 4.2 10.0 28.0 

Uranium NO {o.oon 5.0 NR 

Miscellaneous Analytes (mgll) (mgll) (mgll) 

Phenofic Compounds 0.029 0.005 4.0 Exceeds Stale limit 

NitralesJNitriles NO (1.0) 10.0 NR 

Formaldehyde NO (1.0) NR 260.0 

RJoride 0.40 1.6 180.0 

Cyanide NO (0.010) 0.2 8.0 

Oil and Grease 4.4 NR 150.0 

Radiological Ana~es (pCiII) (pCiII) (pCiI1) 

Radium 226 0+/- 0.1 30.0 NR 

Radium 228 10 +1- 30 30.0 NR 

Gross Alpha 10 +/- 20 NR NR 

• Gross Beta 40+1- 60 NR NR 

Tritium 253 +/- 285 NR NR 

NR - No! Regulated; ND(U) - Not Detected (Reporting Limit) 
Note: ~ and _. Dioc ...... lirrit .... Ior _"-' pu_ onll-. City 1_ ~ to djocharge 01 .. nil.,., ellluenland no! oepIie"" w ..... _ lnita opptr to _ chcharVed _ or 
below ... _ace 01 ... _nd. 

IW-.... .C/Iy_oI"'~ tIM s_Uao and W ___ , Control Ordin.nce (1990). Sodion _3, and Now Mexico W ..... QuaI1y ConI"" Comrrioion ~ IT_" Sodion 3-100. 



Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Water Content 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

ium 

Bismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-20B 

NO = Not Detected 
NA = Not Applicable 

AL,IWP/6-93/SNL:R2792-7B/12 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

6535/36 A-3 

NRN 

717192 

SNLAOO8421 

Measured I Concentration 

95.5 

ND{1.0) 

13.4 

1.9 

1.5 

18.9 

18.5 

7.0 

ND(0.10) 

---
ND(0.50) 

2.3 

ND(0.50) 

270. 

16 

42 

26 

20 

12 

34 

15 

28 

253 

<0.0324 

0.0888 

0.240 

0.0217 

0.0334 

0.165 

<0.229 

<0.0144 

±2 Sigma I I Uncertainty Units 

NA % 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mglkg 

NA mg!kg 

NA mglkg . 

NA mg/kg 

NA mglkg 

13 pCilg 

23 pCilg 

16 pCilg 

27 pCilg 

12 pCilg 

23 pCilg 

13 pCilg 

23 pCilg 

285 pCilL 

NA pCilmL 

0.00366 pCilmL 

0.0617 pCilmL 

0.00667 pCilmL 

0.00786 pCilmL 

0.0778 pCilmL 

NA pCilmL 

NA pCilmL 



• 

• 

Building NoJArea: 

Tank 10 No.: 

Date Sampled: 

Sample 10 No.: 

Analytical Parameter 

Gross Alpha 

Gross Beta 

Gross AlPha 

Gross Beta 

Gross. Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Tritium 

Bismuth"214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-20B 

ND .. Not Detected 
NA = Not Applicable 

ALJWPI6-93/sNL:R2792-7B/13 

Results of Septic Tank Analyses 
(Sludge Sample) 

6536 A-3 

NRN 

7/29/92 

SNLAOO8579 

Measured ±2 Sigma 
Concentration Uncertainty Units 

6 17 pCilg 

18 42 pCilg 

6 17 pCi/g 

24 46 pCilg 

9' 17 pCi/g 

20 42 pCilg 

6 16 pCilg 

8 38 pCilg 

OE+02 3E+02 pCilL 

0.400 0.0208 pCilrnL 

<0.0171, NA pCilmL ." 

0.407 0.0691 pCilmL 

0.0292 0.00482 pCilmL 

0.309 0.0187 pCilmL 

<0.278 NA pCilm[ ,_ 

<0.213 NA pCilmL 

<0.0146 NA pCilmL 



RESULTS OF SEPTIC TANK SAMPLING 

t--- CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg 6536 

Sample 10 Number: 024386 

Date Sampled: 7-05-95 

Detection NM Discharge CO"' Discharge 
Parameter (Method) Relult Lim" COL) Limit" Llmnb Commentl 

Volatile Organics (8260) (mg/L) (mg/L) (mg/L) (mgIL) 

Acetone 0.014 0.010 NR NR 

SemIvolatlle Organics (8270) (mgI7..) (mgIL) (mgIL) (mg/L) 

bis(2-EthylhexyljPhlhalate 0.007J 0.010 NR no = 5.0 

Pestic/des/PCBs (8080) (mgIL) (mgIL) (mg/L) (mgIL) 

None detected above OL NO various NR I PCBs = 0.001 TTO=5.0 

Metals (601017470) (mgIL) (mgIL) (mgIL) (mgIL) 

Arsenic 0.0034J 0.010 0.1 2.0 .. Barium 0.0164J 0.200 1.0 20.0 

Cadmium NO 0.005 0.01 2.8 

Chromium NO 0.020 0.05 20.0 

Copper 0.018J 0.025 1.0 16.5 

Lead O.OO28J 0.003 0.05 3.2 

Manganese 0.0351 0.015 0.2 20.0 

Nickel NO 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Silver NO 0.010 0.05 5.0 

Thallium NO 0.010 NR NR 

Zinc 0.0479 0.020 10.0 28.0 

Mercury NO 0.0002 0.002 0.1 

Miscellaneous Analyses (mgIL) (mg/L) (rngI!..) (mg/I..) 

Field pH 7.6 pH units 0- 14 pH units 6 - 9 pH units 5 - 11 pH units 

Formaldehyde (NIOSH 3500) 0.94 0.50 NR 260.0 

Fluoride (300.0) NO 0.20 1.6 180.0 

Nitrate + Nitrite (353.1) 
.. 

61 5.0 10.0 NR Exceeds NM Discharge 
Limit. 

..... Refer to footnotes at end of table. 

AU9-951WPISNL:T3816-2EV1 301455.221.07.000 12-8-95 4:19pm 



RESULTS OF SEPTIC TANK SAMPLING 

I RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg 6536 

Sample ID Number: 024386 

Date Sampled: 7-05-95 

Parameter (Method) Result MDA Crltlc:a I Level NM Discharge Limit" Comman .. 

Radw~/Anaryses (pCVL % 2-<3) (pCVL) (pCVL) (pCVL) 

Gross Alpha (9310) 9.35:1: 3.35 4.87 2.05 NR 

Gross Beta (9310) 38.5:1: 4.4 2.0 0.91 NR 

Isotopic Analyses (pCVL ;f: 2-<3) (pCVL) (pC/tl) (pClII..) 

Tritium (906.0) 1.7 ± 52.6 89.3 44.2 NA 

Gamma Spectroscopt (pCVmL % 2-<3) (pCVmL) (pCIILJ (pCVLJ 

None detected above MDA NO various NL NA 

Noter- -
• New Mexico Water Quality Control Commission Regulations (1990). Section 3-103. 

• Analyzed In-house by SNLlNM Department n15. 
MOA = Minimum detectable activity. 
NO = Not detected above MDA indicated. 
NL = Not listed . 
NA = Not regulated. • 

• AIJ9-95IWP/SNL:T3816-2711 301455.221.07.000 10-12-95 12:18pm 



RESULTS OF SEPTIC TANK SAMPUNG 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6536 

Sample 10 Number: 024386 

Dale Sampled: 7-05-95 

Percent Moisture: Not ReeQrted 

Detection Limit NM Discharge COA Discharge 
Parameter (Method) Result COL) Limit" Llmnl' Comments 

PestlcideslPCBs (8080) (pgllcg) (pgIkg) (mg/1.) {mgIL} 

Endrin Aldehyde NDX 290 NR no= 5.0 

Aroclor·t254 8200 3800 0.001 nO=5.0 

Aroclor·1260 4100 380 0.001 no = 5.0 

Metais (601Dn470) (mg/kg) (mglkg) (mgtl.) (mgIL) 

Arsenic 4.6.1 11.4 0.1 2.0 

Barium 183J 229 . 1.0 20.0 
. -

Cadmium 35.8 5.7 0.Q1 2.8 

Chromium 54.5 22.9 0.05 20.0 .. Copper 1020 28.6 1.0 16.5 

lead 285 3.4 0.05 3.2 

Manganese 222 17.1 0.2 20.0 

Nickel 81.6 45.7 0.2 12.0 

Selenium 4.1J 5.7 0.05 2.0 

Silver 182 11,4 0.05 5.0 

Thall.ium NO 11.4 NR NR 

Zinc 2200 22.9 10.0 28.0 

Mercury 2.9 1.1 0.002 0.1 

NoI8a: 
a New Mexico Water Quality Control Commission Regulations (1990). Section 3-103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993). Section 8-9-3 M - maximum allowable concentration lor grab sample. 
S = Analyle detected in method blank. 
X = Matrix Interference during analysis. 
Dl = Detection Umit indicated on laboratory repon. 
IOl = Instrument detection limit. 
J = Estimated concentration of analyle. between Ol and IOL. 
NO = Not detected above Dl indicated. 
NR = Not ragulated. 
no = Total toxlc organics. 

AU9-95IWP/SNL:T3816-2812 301455.221.07.000 12-8-95 4:20pm· 



t. 
RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building ID: Bldg 6536 

Sample ID Number: 024386 

Date Sampled: 7-05-95 

DeteCtion NM Diacharge COA Discharge 
Parameter (Method) Result Limit (Ol) UmttB Llmlf' Comments 

Miscellaneous Analyses (mgIL) (mgIL) (mgIL) (mg/L) 

011 + Grease (9070) 2.55 0.98 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Notes: 
• New Mexico Waler Quality Control CommissIOn Regulations (1990). Section 3-103. ' 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993). Sectlon 8-9-3 M - maximum allowable concentrallon for gI3b sample. 
Ol = Detection Hmlt indicated on IaboratolY report. 
IO\. = Instrument detection limit. 
J = Estimated concemration of analyte. between DL and IDL 
NO = Not detected above DL indicated. 
NR = Not regulated. 
TTO = Totalloxic OJgsnlcs . 

• 

• 
Ali9-951WPISNL:T3816-2612 301455.221.07.000 12-8-95 4:19pm 



RESULTS OF SEPTIC TANK SAMPLING 

• RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

BulldinglD: Bldg 6536 

Sample ID Number: 024386 

Dtite Sampled: 7-05-95 

Percent Moisture: Not AeEQ!!ed 

NM Discharge 
Parameter (Method) Result MDA Crltlcal Level Limit" Comments 

~topic Analys~ (pCVg%2~) (pCVg) (pCVg) (pCVg) 

Plutonium-2391240 0.002 ± 0.007 0.018 0.012 NR 

Plutonium-238 -0.003 ± 0.001 0.018 0.012 NR 

Strontium-eo 021 ±0.04 0.39 0.19 NR 

Thorlum-232 0.18 ± 0.09 0.034 0.030 NR 

T'" 0.30.±0.13 0.042 0.033 NR 

Thorium-228 0.22 ± 0.11 0.089 0.057 NR 

Uranium-238 4.SS± 0.81 0.023 0.016 NA 

Uranium-2351236 - 1.69± 0.34 0.025 0.018 NA 

Uranium-234 5.50 ± 1.01 0.021 0.015 NR 

• Dry Gamma Spectroscopy (pCVg:r 2-0) (pCVg) (pCVg) (pCVg) 

Cesium-137 0.068 ± 0.018 0.D16 0.008 NR 

Cesium-134 NO 0.Q13 0.006 NR 

Potassium-40 4.44 ± 0.52 0.13 0.064 NR 

Chromium-51 NO 0.14 0.069 NR 

1~59 NO 0.036 0.017 NR 

Cobah-60 NO 0.016 0.008 NR 

Zlrconlum-95 NO 0.027 0.013 NR 

Ruthenlum-103 NO 0.Q16 0.008 NR 

Ruth.enlum-106 NO 0.12 0.059 NR 

Cerium-144 NO 0.087 0.043 NR 

Thalllum-208 0.10 ± 0.02 0.014 Nl NR 

lead-212 025 ± 0.03 0.02 0.011 NR 

Lead-214 026 ± 0.04 0.03 0.Q15 NR 

Bismuth-212 0.22± 0.09 0 .. 10 NL NR 

Bismulh-214 0.24 ± 0.04 0.03 Nl NR 
-' 

Radium-226 0.24 ± 0.03 0.03 0.013 30.0" 

Refer to footnotes at end of table. 

ALl9-95JWP/SNL:T3816-2911 301455.221.07.000 10-12-95 12:18pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6536 . 
Sample ID Number: 024386 

Date Sampled: 7'{)5-95 

Percent Moisture: Not Rel:!Qrted 

NM Discharge 
Parameter (Method) Result MDA Critical Level Umlt" Comments 

Dry Gamma Spectroscopy (pCVg % 2-(3) (pCVgJ (pCVg) (pCVg) 

Radium-228 NO 0.079 0.039 30.0' 

Actinium-228 NO 0.079 0.039 NR 

Thorium-231 NO 0.42 0.21 NR 

Thorium-232 NO 0.079 0.039 NR 

Thoriurn-234 2.47 ± 0.50 0.39 0.19 NR 

Uranium-235 0.13 ± 0.02 0.09 0.044 NR 

Uranium-23B 2.47 ± 0.50 0.39 0.19 NR 

Americlum-241 - NO 0.47 0.23 NR 

Notes: 
• New Mexico Water Quality .Control Commission Regulations (1990). Section 3-103. 

• • Isotopic uranium analyzed by NAS-Ns-3050; plutonium by SL 13028/SL 13033; strontium by 75QO-SR; thorium by NAS-NS-3004 • 
• Analyzed by method HASL 300 at Ouanterra. 51. Louis. 
• NMWOCCR standard for Ra-226 + Ra-228 combined in pCiIL 
MOA = Minimum detectable activity. 
NO = Not detected above MDA indlcated. 

\. 
NR = Not regulated. 
NL = Not listed . 

• AU9-95JWf'/SNL:T3816-2912 301455.221.07.000 10-12-95 12:18pm 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6,2002 

SITE INFORMATION 

Site Reference: Non-ERDrain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 

AUTHOR: JWH 

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

FIELD PROCEDURES 

# Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,612002 
# 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 Blanks Returned: 3 
# Unused Modules Returned: 3 

Datetrime Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM 
Chain of Custody Form attached: ...J 

Chain of Custody discrepancies: None 
_Comments; _. ___ .. __ _ _ _ _____ _ 

Modules #179227, -228; and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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

ANALYTlCALPROCEDURES 

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

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

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5/lg BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5,20, and 
50/lg 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 10/lg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is detennined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 

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

Laboratory analysis: thennal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds {A1) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 

GORE·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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GORE-SORBER@ Screening Survey 
Final Report 

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

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

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

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

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

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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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. Multiple UPEs may indicate the presence of multiple complex fluids. 

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

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

• No target compounds were detected on the trip blanks andlor 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 modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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TRIDEC 
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TCE 
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TEn 
method blank 
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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 
m-, p-xylene 
o-xylene 
combined masses of un de cane, tridecane, and pentadecane (Cll+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1 ,3,5-trimethylbenzene and l,2,4-trimethylbenzene 
l,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-I,2-dichloroethene 
trans-l ,2-dichloroethene 
cis-l,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1,1-dichloroethllJle 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
l,4-dichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QAlQC module, documents analytical conditions during analysis 

GORE-SORBER is a registered trademark and service mark ofW. L. Gore & Associates 



APPENDIX A: 

1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 

GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 





® . . 
GORE-SORBER Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order # --LI Ou;9:u6.w0(J.1024.5.L.-______ _ 

IEORE7t' 
C>ooM~' W. L. Gore & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard. Elkron, Maryulnd 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

lnstructwns: Customer must complete ALL shqded cells R. 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER r¢'AIN+ SEPTIC 

----------~------~~-----------Address: ACCOUNTS PAYABLE MS0154 Site Address: iflVL !N&AFB, NM 
P.O.BOX 5130 -'1CO""";;';;;;l tz;~v~iA~,.J~D~:....;;...;;.~------

ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284~3303 

FAX: ___ ~~~o~~~-_-~~~e~1~-_:? __ b __ I~~~ ______ __ 
Customer Project No.;..: ____________ _ 

Customer P.O. #: 28518 Quote #: 211946 
.;:;.;:..;:;.:;....;..;:.....--

Serial # of Modules Shipped # of Modules forInstal1ation 135 # of Trip Blanics ----1-

# 179087 

# 179150 

# 

# 

- # 179144 '.flt}~1AQ;l:flN~.'·,~~:,<~i,,,Jj:i\1'rr3:fj Total Modules Shipped: 142 

- # 179233 10:.·" 1t:fi.'6A$l!S$.;",·'f·::;:·#tJo1"li';~'· . Total Modules ReceiVed: )lt~ 
- # <':: ~~14J,~,:.- # Total Modules Installed: _;> ;::. 

- # .::. #, ···:~{',,:",;;'/D~.Mft¥;'t;,·! . Seriill4t tlf Trip Blanks (Client Decides)' # 

- # :::.,:.<: Jl ,.n!-""t;~"'.,. -.Af';Jtt,.;·ti,'1'!' i: #. ~ !'1~;"i'l,:." i # . fh!il:~:4ff;.'~"~~·,-·, ~,·,l~t':r;"~', ",6:1,~~'fC<.~:·,.,;t # 

- # ,.{ # - # # # .# 

# - # I:.JI~ '# - ## # # 

# - # : ? # - ## '# # 

# -# # -# # # # 

'# - # I I:·:: # - # # # # 

Prepared By: rOhAn;..... 1.1l-J.--, . '# ## 

Verified By: ~12. .... 4 71:).,,~L·### 
. Installation PerformVd.JJy: ..1.1 Instrulation Method(s)(circle those that apply): 
Name (j}lease print): CIC./3~ &.l u ,'" r Ar' /.{ Slide Hammer Hammer Drill Auger 

Compan~fAffi1iation: ~ ~L I Al /L-'I. Other: G£.::.~~I.Se=:. 

Pieces 

Pieces 

Installation Start Date and Time:4/~~/o 'Z- JOg lSi ~PM 
Installation Complete Date and Time: 5/ (..fp -z..- . /{)9f- () I .~PM 
Retiiev.alPelionnedBy: I Total Modules· Retrieved_· ________ _ 

Name (please print): &t-I5rl'2.:l o..u,rJ rA"...;4 Total ModulesLost in Field: 

_ . 
Pieces 

Company/Affiliation: 1 'S:.I'V '-!/U i"-'\ Total Unused Modules Returned: 
Pieces 

Pieces 

Retrieval Start Date and Time: ~ e / t) "2.-- , I AM PM 
Retrieval·Complete Date andTi~;, / I AM PM 

Date 

3- ,,- rn 
Relinquished By t".J-- ....... IV --- Date Time Received B'L· M [ltD. ~/liAA.p ..... 

Affiliation: W.L. GOle ~ Asso!tate~ Inc,1" J- ij--ol- l1.: UJ Affiliation:' ~'AM.J,i.<1\ / £ f 
~e]inquished By 'LAJd~U~A...'\''X\(M.I\. Date Time Received B)ly.;..· ________ _ 

'~, .\ffiliation: f,l!-.C; 0 J U "- J ~.D7.. l z.~) % Affiliation: , . 
Date 

Time 

Time 

I Relinquished By Date Time Received Bv·7I.M/-L(/~.1 1#' j.J Date Time 

I Affiliation Affiliation: ·W.L. Clore & Associ~, Inc. ;5 1?7J.:;;J.. Ii: 0 D 

GORE-SORBER ® Screening Survey is Q registered service mark ofW.L Gore & Associates, Inc. FORMBR.8 
1/08/01 





GORE-SORBER@ Screening Survey Chain of Custody 

For W.L. Gore & Associates use only 
Production Order # -.&.1.u.09.Ll6.u.OO ........ 2 .... 5 _______ _ 

!60RE)Jt' 
-.,..:;:.:.,....... W. L. GOre & Associates, Inc., Survey Products Group 

100 Chesapeake Boulevard. Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 

Instructions: Customer must ''''''_7'0 shaded cells 
Customer Name: SANDIA NATIONAL LABS 

Address: ACCOUNTS PAYABLE MSO]54 

P.O.BOX 5130 

ALBUQUERQUENM 87]85 U.S.A. 

Phone: 505-284-3303 

FAX: ____ ~~~O~~_-~~~8~1~-~:?_b __ I~~~ ______ __ 

Serial of Modules Shipped 

_ -\ffiliation: 

KeJinquished By ---_____ _ Time 

Site Name: NON-ER DUAIN+ SEPTIC 
-----~--------------~------------

Site Address: KlVL 21~AFB. NM 
~~~\~~TL4~M~D~~-------------

Project Manager: MIKE SANDERS 

Customer Project No.,.:..: __________________________ _ 

Customer P.O. #: 28518 
;...;;;.;;..;:;;..;;~-------

Quote #: .,;;;;2.;;.11;;;,;;9...,;4..;;,.6 __ _ 

~ # of Trip Blanks 7 

Pieces 

# 

Installation Method(s) (circle those that apply): 

Slide H Auger 

Time 

Time 

GORE·SORBER ® Screening Survey is a registered service mark ofW.L Gore & Associates, inc. FORMBR.8 
1/08/01 





GORE .. SORBER® Screening Survey SITE NAME & LOCATION 

Installation and Retrieval Log 
-

y~_l..l:.-of _4 _. 

EVIDENCE OF LIQUID 
HYDROCARBONS (l..PH) MODULEIN' 

UNE MODULE # lNST AlLATION RBTRlEVAL or WATER 

* DATElI1ME DATEmME HYDROcARBON ODOR (dz«Jr.one) 

(Check tis a""ro"riare) 
J..PH ODOR NONE YES NO 

l. 179087 l4/;,. 3h2 OSI S; tJ 5-ot-ot..nKtJtJ v 
2. 179088 I "'06 Z'Z.- 1 { 

3. 179089 1:1 A 30 
4. 179090 oeeto . 
S. 179091 . -lL" L)~~2. ~V . 

" / 6. 179092 0'[:;'2- \ .~ l'1a V 
7. 179093 laDO 

I 

8. 179094 /c!l(1II 

. - ·.9 ....... - .... 179095 .. lo/~ W L '\11 
10. 179096 Iltr (1' "'0 
11. 179097 J..15'I 
12. 179098 I'Z-S~ 
13. 179099 1Z4'7 
]4. 179100 (-z.~ 
15. 179101 (?,.;.~ ll/. 
1~. 179102 1'S.ef1 M.:1 t'J 

\. ./ 179103 nsr 
J 18. 179104 J4JJ4 
i 

179105 1431 /' 

.-oJ. 179106 l4A.o ~/ \1/ 

21. 179107 !4/$.~§z.. O~ ~'O 5-1-0Z. n"~6 
22. . 179J08 "O~3 

, 

23, 179109 rJ~()¢ 
24. 179110 (')~{j7 
25, 179111 011G. 
26. 179112 'V' t!I'I3/;. ...... V 
27. 179113 4J'2S'/oz 117.16' 5"'/»"'02 oBlk 
28. 179114 I 

# ()?S'~ 

29. 179JJ5 0'8 "'0 
30. 179116 DidIo 
31. 179117 Oe>tg ~l 0'111 
32. 179118 tl3lS' 5-IO~oZ o "'2-S' 
33. 179119 (J'fz;z.. 
34. 179120 (2Cj"6 J 

35. 179121 0111-
36. 179122 O'i~i 
37. 119123 09Sr, -.,\ I 1001.. 
38. 119124 'IO~ b"'~..JlJv_~ I~ 

:J'I. }. 119125 " 1043 I 

-'140. 179126 Lo~"'J.. 
41. 179127 /103 'v_ rO'-l1 

\.t......'2. 179128 \ J!{UJ 6-{~-i)J. 10 q 5 

GORE-SORBER @ Screening Survey il a regis!ered service mark ojw,L. Gore & Ass"ciIJr~. lT1c. 
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DATE 
ANALYZED 

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

5/30/2002 
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 

BlEX. ug BENZ, ua 
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 I nd 
0.07 0.05 

nd nd 
nd nd 

0.10 nd 

i 

) 
GORE SORBER SCREENII-..:; 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 - PRODUCTION ORDER #10960025 

TOl,~g EtBENZ, Ug mpXYl, ug oXYl, ug C11, C13, &C15, ug UNOEC ug 
0.\;J2 0.01 0.01 0.01 

li\d bdl 0.01 0.02 0.51 
,I\ld nd nd nd 0.53 
:$d nd nd nd 0.35 
Ind nd 0.02 nd 0.94 

0;06 nd 0.05 0.02 0.12 
't,ld nd nd nd 0.22 
;rnd nd bdl nd 0.33 
tidl 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 pd 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 

rid 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 
rid nd nd nd 0.00 

0.08 nd 0.02 nd 0.05 

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

EfTIMA TED 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, ua 1MBs, UQ 

0.01 0.02 
0.02 0.45 0.06 
0.02 0,.18 0.00 
0.02 0.29 0.00 
0.03 0.85 0.04 
0.04 0.05 0.03 
0.01 0.17 0.00 
0.01 0.28 nd 
0.01 0.37 nd 
0.06 0.34 0.00 
0.05 0.33 0.06 
0.02 0.53 0.03 
0.02 0.74 0.00 
0.01 0.57 0.00 
0.03 0.18 nd 
0.21 1.33 0.00 
0.03 0.38 0.00 
0.05 0.89 0.04 
0.01 0.34 0.00 
0.02 0.03 0.00 
0.03 0.43 0.00 
0.12 0.10 0.04 
0.01 bdl 0.00 

bdl bdl 0.00 
bdl bdl 0.00 

0.01 0.02 0.00 
bdl bdl 0.00 
bdl bdl 0.00 

0.02 0.03 0.00 
0.03 0.03 0.00 
0.02 bdl nd 
0.32 0.85 0.00 

bdl bdl 0.00 
0.02 bdl 0.00 
0.03 0.02 0.00 
0.02 bdl 0.00 
0.01 bdl nd 

nd bdl nd 
0.01 bdl nd 



SAMPLE 
NAME 124TMB, uo 135TMB, ug 

MDL= 0.03 0.02 

179087 0.06 bdl 

179088 bdl bdl 

179089 bdl bdl 

179090 0.04 bdl 

179091 0.03 bdl 

179092 bdl nd 

179093 nd nd 

179094 nd nd 

179095 bdl nd 

179096 0.06 bdl 

179097 0.03 bdl 

179098 bdl nd 

179099 bdl nd' 

179100 nd nd 

179101 bdl bdl 

179102 bdl nd 

179103 0.04 bdl 

179104 bdl nd 

179105 bdl nd 

179106 bdl bdl 

179107 0.04 bdl 

179108 bdl bdl 

179109 bdl nd 

179110 bdl nd 

179111 bdl nd 

179112 bdl bdl 

179113 bdl nd 
179114 bdl bdl 

179115 bdl nd 

179116 nd nd 
179117 bdl nd 

f 
179118 bdl nd 

179119 bdl bdl 
179120 bdl bdl 
179121 bdl bdl 
179122 nd nd 
179123 nd nd 
179124 nd nd 

5/3(1'~ -"'2 
Pa{, ,f 12 

GORE SORBER SCREENING 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 - PRODUCTION ORDER #10960025 

ct12DCE, uo t12DCE, ug c12DCE, ug NAPH&2-MN, ua NAPH, ua 2MeNAPH, ug 
0.14 0.03 0.01 0.02 

nd nd nd 0.11 0.06 0.05 
nd nd nd 0.02 0.02 bdl 
nd nd nd 0.04 0.02 0.02 
nd nd nd 0.15 0.10 0.05 
nd' nd nd 0.02 0.02 bdl 
nd nd nd 0.00 nd bdl 
nd nd nd nd nd nd 
nd, nd nd nd nd nd 
nd nd nd 0.00 nd bdl 
nd nd nd 0.56 0.34 0.23 
nd, nd nd 0.04 0.02 0.02 
nd, nd nd 0.00 nd bdl 
nd, nd nd 0.00 nd bdl 
nd nd nd 0.00 nd bdl 
nd; nd nd 0.02 0.02 bdl 
nd, nd nd 0.00 nd bdl 
nct' nd nd 0.10 0.04 0.06 
ncr nd nd 0.00 nd bdl 
nct; nd nd 0.00 nd bdl 
nd; nd nd 0.00 nd bdl 
nct nd nd 0.09 0.07 0.02 
nd nd nd 0.00 nd bdl 
nd nd nd 0.01 0.01 bdl 
nd nd nd 0.02 0.02 bdl 
nd nd nd 0.00 nd bdl 
nd nd nd 0.03 nd 0.03 
nd, nd nd 0.00 nd bdl 
nd nd nd 0.02 0.02 bdl 
nd' nd nd 0.00 nd bdl 
nd nd nd 0.00 nd bdl 
nd nd nd nd nd nd 
nd nd nd 0.00 nd bdl 
nd nd nd 0.00 nd bdl 
nd nd nd 0.00 nd bdl 
nd nd nd 0.02 0.02 bdl 
nd nd nd 0.00 nd bdl 
nd nd nd nd nd nd 
nd nd nd 0.00 nd bdl 

No mdl is available for summed combinations of analytes. In summed 
: columns (eg., BTEX), the • 1ed values should be considered 

ESTIMATED if any of the inl 31 compounds were reported as bdl. 

MTBE, ug 11DCA, ug 111TCA, UQ 12DCA, ug 
0.04 0.04 0.02 0.02 

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' od 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 



~ 

J 

SAMPLE 
NAME 
MDL= 

1792'10 
179211 
179212 
179213 
179214 
179215 
179216 
179217 
179218 
179219 
179220 
179221 
179222 
179223 
179224 
179225 
179226 

179227 
179228 
179229 

method blank 
method blank 
method blank 
method blank 
method blank 

Maximum 
Standard Dev. 
Mean 

5/30/2002 
Page; 80f 12 

124TMB, Uq 135TMB, ug 
0.03 0.02 

0.03 bdl 
bdl nd 
bdl nd 
bdl nd 

0.03 bdl 
bdl nd 

0.04 bdl 
0.11 0.05 
0.05 bdl 

bdl nd 
0.05 bdl 
0.03 bdl 

bdl nd 
nd bdl 
bdl nd 
bdl bdl 

0.09 bdl 

nd nd 
nd nd 
nd nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

0.11 0.05 
0.02 0.01 
0.02 om 

ct12DCE, ug 

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 

0.00 
0.00 
0.00 

, 
GORE SORBER SCREENII~u SURVEY ANALYTICAL RESULTS 

SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCS/SVOCs (A1) 

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

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

nd nd 0.10 0.05 0.05 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0,04 0.02 0.02 
nd nd 0.09 0.03 0.06 
nd nd 0.00 nd bdl 
nd nd 0.12 0.06 0.06 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.08 0.04 0.05 
nd nd 0.05 0.02 0.Q3 
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 0.20 0.08 0.11 

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 

0.00 0.00 0.56 0.34 0.23 
0.00 '0.00 0.06 0.03 0.03 
0.00 0.00 0.03 0.02 0.02 

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. 

MTBE, Uq 11DCA, ug 111TCA, ug 12DCA, ug 
0.04 0.04 0.02 0.02 

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 

0.00 0.00 0.05 0.00 
0.00 0.00 0.01 0.00 
0.00 0.00 0.00 0.00 



\ 
") 
( 

-, 

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 

5/3'" --"02 
P&:>f 12 

TCE, l!9 
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 ug 
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 Ol39 
nd 0.31 
nd 0.06 
nd 0.24 

0.09 1.72 

"--'. 

'; GORE SORBER SCREENII'lG SURVEY ANALYTICAL RESULTS 
1: SANDIA NATIONAL LABS, ALBUQUERQUE, NM 

14DCB, ug 
0.01 
0.02 

nd 
nd 
nd 
bdl 
nd 
nO 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nli 
nd 
nd 
nd'. 
nd 
nd 
nd. 
nd 
nct' ' 
nd 
nd 
nd. 
nd ~ 
ncf~ 

nd~ 
neli; 
nd i 
nd" 
ndi ',' 

nd / 
nd; 

GORE STANDARD TARGET VOCS/SVOCs (A 1) 
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 

SITES CCT AND CCX - PRODUCTION ORDER #10960025 

CHCI3 ug CCI4, ug 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 od 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> '''!rted values should be considered 
eSTIMATED if any of the ir ial compounds were reported as bdl. 







ANNEXC 
DSS Site 1010 

Soil Sample Data Validation Results 





RECORDS CENTER CODE: ERJ1295/DSSlDAT 

SMO ANALYTICAL DATA ROUTING FORM 

PROJECT NAME: DSS SoU Sampling PROJECTfTASK: 7223 02.03.02 -SNL TASK.LEADER: -=C~oll;:.;..ins;.;;....-______ _ ORGIMS/CFO#: 6133/1069ICF()32~02 
SMO PROJECT LEAD: ...;;.:H:.;;;errera~~ _____ _ SAMPLE SHIP DATE:....:..;9/;..;;;5J=20;;...;;O=2 ___ _ 

ARCOC 

605669 

LAB 

GEL 

tt£ 10 PRELJM DATE 
~6~D ... 

FINAL DATE 

1015120Q2 

NAME 

EDD 
ONQ BY 

JAC 

DATE 
CORRECTIONS REQUESTEDJRECEIVED: ----------------

PROBLEM ft.: ---:-"'I"'t------ _____ _ 
REVIEW COMPLETED BYIDA TE: llF"; = L9' p . .J~ o.;x 
FINAL TRANSMITIEDTOIDATE: SANDERS @'3000Q2 (o.l~-sl 

SENT TO VAUDATION BY/DATE: ~CJ'("\~ lOj's/tu 
RUSH VALIDATION REQUIRED EST. TAT:I r 

VAUDATtON COMPLETED BY/DATE:~---Iv----- 7f!' i! . OJ 
TO ERDMS OR RECORDS CENTER BY/DATE: Cooo L-THI1'tUya 

COMMENTS: ____________________________ _ 





SttIe, i sol sampling ARCOC: Data: Organic, Inorganic and h_ .. bchemistly 

E 
-8 .i2 ...... .-

~ c: N ~ .-. 
~ 

.,.... 

f 
~ 

~ e E 

I & N 

I "6 .- ,.. oW .;II i ~ 
... ..!. I E 

1 I - I 1 I e 
1.1 JI ft -- I ID 0' ~ 

CD III j ~ i j CJ -- ....- :I: 

§ i. '? N 
9J .... 

* 
-dJ .... I! e ... 0- j § i ~ ~ f.:1 ! ~ .... & C) ,.. 

i (tJ .... 
~ 

.... 

~pI.'D 
,.. 

P59797 -002 65361101IJ.EB P2 

b59797-006 65361t01IJ.EB UJ,HT 

P58787-OO7 85361101O-EB J,B.B3 J,B3 UJ.B3 J.B 

b59798-002 8531/11 08-SP 1·BH 1·1 0-5 AIIOC AHOC J AnOC 

059805-002 8531/1108-SP1-8H1·15-S 
acceptance acceptance acceptance 
criteria were criteria were J criteria were 

059806-002 8531/1108-SP2-8H1·10-S met. No data met No data J J.B2.B3 mel No data 
wilbe willae wllbe 

b59807-OO2 8531/1108-SP2-8H1·15-S qualfled. qualified. J J.B2.B3 Qualified. 

059808-002 SS38f101O-SP1·BH1·23-S J 

059809-002 6S38f1010-SP1-BH1·28-S J J.B2.B3 

~59811J.OO2 85381t010-SP2-8H1·15-S J J J 

~8811-OO2 8!13811011J.SP2-BH1·19-$ J J 

ValldmdBy: Date: 10131/02 





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: DSS soil sampling 
ARCOC 605669 
GEL SOG t/. 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 AlphalBeta). No problems were identified with the data package that 
resulted in the qualification of data. 

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

Holding TimeS/Preservation 

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

Calibration 

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

Blanks 

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

Matrix Spike (MS) Analysis 

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



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

Laboratory Control Sample (LeS) Analysis 

The LCS analyses met all QC acceptance criteria. 

Replicates 

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

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

Tracer/Carrier Recoveries 

No tracer/carrier required. 

NeGative Bias 

All sample results met negative bias ac acceptance criteria. 

Detection limits/Dilutions 

All detection limits were properly 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 Associatesl Inc. 
616 Maxine NE 

O Albuquerque, NM 87123 
Phone:505-299-520J 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 10130/02 

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 eva'uated using SNUNM ER Project AOP 00-03. 

Summary 

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. 

SVOC - Batch 199845 water 
The MSIMSD was run on a sample from a different SNL SDG and failed %R for all acid 
compounds including the acid surrogates. Sample 66613-004 passed all surrogate %R and 
therefore, using professional judgment. the MSIMSD information will not be used to assess 
the precision for the batch. As no repUcate was run on sample 66613"()04 there is no means 
to assess precision and all compounds will be qualified ·P2-. 

PCB 
Sample 66610-015 had aroclor 1242 and 1254 values> DL but < Rl. The RPOs (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 confinnation 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. 

Holding Tlmes/P ..... rvation 

All Analvsis: The samples were property preserved and analyzed within the method prescribed 
holding time. 



Calibration 

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

Blanks 

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. 

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> DL. The sample result was non-detect and no data will be qualified. 

Surrogates 

All AnalYsis: All surrogate acceptance criteria were met. 

Internal Standard. (IS.) 

All Analysis: All internal standard acceptance criteria were met. 

Matrix SplkelMatrix Spike Duplicate (MSIMSD) Analysis 

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

YOG-soils and water 
The PS/PSD 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 DV worksheet) had %R < QC acceptance criteria (75 -125%).4-
Nitrophenol had an RPD (37%) slightly higher that QC acceptance criteria (35%). 
Using professional judgment, no data will be qualified. 

PCB-water 
H should be noted that the sample used for the MSIMSD was of similar matrix from SNL SOG 
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 Sample. (LCS/LCSD) Analuis 

All Analysis: The LCSILCSO acceptance criteria were met except as follows: 



VOC - Soils and Waters 
It should be noted that no compound was associated with internal standard 1.4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC 
It should be noted that no compound was associated with internal standard perylenEH:I12. No 
data will be qualified as a result. 

Detection LlmlbllDllutlons 

All Analysis: A" detection limits were property reported. Samples were not diluted. 

ConftnnationAna~ 

VOC and SVOC: No confirmation analyses required. 

PCB: AU 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 

VOC: 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 ARCOC. No field blank or field 
. duplicate was submitted on the ARCOC .. 

No raw data was submitted wtth 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: mioteer@ao1.coin 

DATE: 10131/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605669 GEL SOG # 66610 and 66613 
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 SNLlNM ER Project AOP 00-03. 

Summary 

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

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

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

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

Chromium was detected in the MB and CC8 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. 83". 



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

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

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

Holdlna TlmasIPreservation 

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

Calibration 

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

Blank. 

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

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

Barium was detected in the EB, and chromium in the EB and CCB 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~etect and will not be qualified. 

Labora~ry Control Samplellaboratory Control Sample Duplicate (LCS/LCSD) Analys •• 

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

Matrix Spike (MS) Analys. 

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

ICP·AES - water 
The ~mple 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 will 
be qualified as a result. 

Total Cyanide - water 
The sample used for the MS was of similar matrix from SNL SOO 66619. No data will 
be quaHfied 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 SOG 66457. No 
data will be qualified as a result. 

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

ICP Interference Check Sample (ICS) 

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

All Other Analyses: No les required. 

ICP Serial Dilution 

ICP-AES: The serial dilutions met QC a~ptance criteria except as follows: 

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

All Other Analyses: No serial dilutions required. 

Detection LimltslDllutions 

All Analvses: All detection limits were properly reported. 

ICP·AES soils: An 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 that the samples for metals be run by SW-846 
6020 (ICP-MS). 

No raw data was submitted with the package. 

No other specifiC issues were identified which affect data quality. 



SitelProject: OJj Jed 
ARlCOC #: 60 flO" 9 
Laboratory: 0;.; A 

QC Element 

1. Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MSfMSD 

5. Laboratory Control Samples 

6. Replicates 

7. . Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J = 
U .. 
UI 

R 

Estimated 
Not Detected 
Not Detected, Estimated 
Unusable 

O..ga.ics 

VOC SVOC 
Pesticide! 

PCB 

V V V 

V / V-

V V 

~ ~ V 

~ V V 

; .. 

Check(..J) AoocptabJe 
Shaded Cells ~ Not Applialble (also "NA") 
NP Not Provided 

~~_~~-=~~A~J~/~~~~=' 

# of Samples: ---:../...:....1,,_.£:..Ff_...:..../O-,--_ Matrix: _S---'o:::....;/-'..I_---L..t_--..:....I.-:f U>~ __ _ 

Laboratory Sample IDs: ----'b::...:~:._(.,'---'-J O __ ---.::.O-"'-O...:..../_-'-'#1'--'-'--'IV~_-_'Q~1 fa"'--~ __ _ 

~ b" 13 - 00/ -#In./.. - 010 

Analysis 

HPLC 
(HE) 

V 

Ii 

V 

V 

V 

v 

ICP/AES 

v 
V 

v 

. .... ' .... ',. 

':"'; "; :~'. 

Inorganics 
GFAAJ CVAA 

AA (Hg) 

Nit V-

V 

V 

V 

V 

V 

, ," " . . :~ .. 

' .. ':. :.: 

RAD 
CN 

I/' V 

V V 

V V 

V V 

V V 

V V 

. I:, 
'<, '.:'. 

., ;"", ..• "t'..., ... . 
~" ~ .... . 

.,. :.': ''-, .', 

".' ", 

':, " .. .. _,. . " . 

!.iO{~ 

Otber 
~Cv 

~ 
v 

v 

Reviewed By: __ ~tu __ ~ _______ _ Date: /0· :l/. O~ 
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SitelProject: 0 J j J b I! 

Laboratary: e ~ J... 
Jwvy1'uARJCOC #: {; OS,,, <[ 

Laboratory Report #: ? ~ '" 10 

LaboratDry Sample IDs: __ 6_{,_"--'-/--=o_-_O.:::....::::.O.:..../---'· !S-'.-.~!L;ll!""-/_-----"O=/, ...... b'--__ ~ 
bra" /J - 001 -151V - 010 

Ii! of Samples: Ib 1 10 Malrix: sQl/ ~ /le.o 

Analytical Holding Time Daye Holding P ..... rvatlon Preservation Sample 10 Method Criteria Time was Criteria DefIciency Comments 
Exceeded 

G,G.(, 13 -008 
~,8){'" 7/9!,A d;"r J.. 0 () /'j 7A,oVQ S.r-M/~iI N,q. 0/4 U J', H r 

Reviewed By: ___ --=-tV....:.:::..:...· ...=:.w....-=:..:~ ____ Date: /0. :fl. 0 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

Site1Projcct: Q£.5 Jo/ / darnp ll2J ARlCOC #: ~ OS <e" 9 # of Samples; <1 q. J' Matrix: _J':~o..:.../~JJ=------,-1 __ I....;h:""o~ ___ ~ 
Laboratory: _..Ly.;....;"r;-~/.... ______ Laboratory Report #: ....;6:....:~'--'(p'--'I'---'O'--___ _ Laboratory Sample IDs: fc" <e 10 - r20 J f/yu - 00 ~ 4> ~ to bj' - 00/ #I;; o @ -Oc 
Methods: SW - 8'.!f..~ 8~6Q 8:iI5 Batch#s: I 9991ij LSo,) ) 02010d 9 'r 1,1.1.0) 

c.l1b. CaRb. CCV 1O"1.1-(J6Z ""1- , ~Ol 
T Min. Rf RSDI %D Method LCS MS FlekI Equip. Trip 78 IS CAS # Name C Jnterupt Rl LCS LCS. MS MSD Dup. 
L Rf <20-/01 Blks RPD RPD RPD Blanks Blanks 

jvSA 
J rl ,>.05., 

I 0.99.:l1 20%.J I .1 J .;; i ,?. I ell .:l 'IJ.bJ3-oG 
I 71-55-0 I 1 I-triclIIoroethIne 0.10 v Ii / V .// t/ /0'1 /vII- '"-/ ./ J./ 
I~I 79·34-5 11,2,2~ 0.30 
12 79'()()'s 1 1,2-trid1loroc:dlane 0.10 
I '~34-3 1.1~ 0.10 
1 7~35-4 1.1~ 

, 
0.20 Il/ / c/ ./ Vv' VJ 

1 107.()6..2 l.J-4lr.Wo~ I 0.10 
J S40-59-0 • 0.01 
1 78-87·5 • '1 V 0.01 

1 78-93·3 1""""'(MEK) 
V am lOxIA) 

1 110-75-8 2 I viayI ether 
12 S91-78-6 2~(MBKl ./ 0.01 

2 108-1()"1 4-medlyJ.2-peu1anoDe 
0.10 (MIBK) 

1 67-64-1 ....-lOsWIQ 0.01 ./ J ./ ./ ././ 
I 71-43-2 ..... O.~ r f I ,/ \/ J iV\./" L 
I 7~27-4 broImdicbIorornetbane 0.20 I I 
3 7~2.5-2 bromofbnD 0.l0 / I/' ./ // V-
I 74-83-9 brommdhnc: 0.10 
I 7~15-0 wbon disulfide 0.10 
I 56-23·5 ~ CeCladliuride 0.10 
1 1()8.9().7 ~ O.SO \/ / ./-./ ..,/./ ,/\/ 
1 7S.(I().3 dIloroeIbInc: O.OJ 
1 67-66-3 dIIu-tIIIna 0.20 
1 74-87·3 ~ 0.10 
1 l006I.QI·S cll-I 0.20 
2 124-48·1 cIlhromocIIloro 0.10 ./ J /./ ./ 
2 100-41-4 0.10 I I I L 
1 75-09-2 IlJIIIIbylme cbIoride (1 0xbIk) 0.01 ./ ./ / \/ -" 2 100-42·5 IstmIIC 0.30 r 
2 . 127.18-4 ~ 0.20 

12 108-88-3 toIucac(IOxb1k) 0.40 ,if V ../\. // ./\/ 
2 l006I.Q2..s itrus-1.3-dlddoroJll"Ol)elle 0.10 / V v- I/' ./ _\I 

1 79.01-6 0.30 /' ..,./ v Vv' ./V /,/ 
1 7s.o1-4 '~dIIarWe 0.10 
2 1 330-2()'7 xvlencs(lICGl) 0.30 

I' '.\ 1.)- birA (i 

-I~ I I.,J _ hl-"AJI'H~)m 

Commeats: VI" ) ~(.. Notes: Shaded !>wsare R(M - - - .. 
Reviewed By: ___ ~.....;...._~...;........~ _______ Date: 10. ol. Q . 00} 



SltefProject: ________ ARlCOC If: __ ~.:.......=..Oz..s...;:.&_"(j:.....Jq ___ ~_ Bakb#s: __________ ~ _______ _ 

. Laboratory; ____ ~--- ~.Repon #: ______ _ #afSamples:~ _____ Matrix: ________ _ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

Sample SMC 1 SMC2 SMC3 

Irl CJJTf.(I.q 

~ 
~ 

~ 
SMC 1: 4-Dromoiluorobenzene 
SMC 2: Oibromofluoromethane 
SMC 3: ToJuene--d8 

: 

---~ ----~ 

IS 1: fluorobenzene 
IS 2: Chorobeazene·d5 
IS 3: 1,4·Dichlorobeozcue-d4 

---

IS 1 IS 1 IS2 IS2 IS 3 15 : 
Area RT area RT area Rl 

----
L----

------
r------

r ~ ----

'-------~ 

Comments: .JoJ)J ,Rf jPJD 6IoH.fl-t - 001 drr';'" ...fD~ 

/-J,J..o ;:uJp.J£) 6&~Ob - O()) JlYoI, J'.o~ 

8-19 



Semlvolatile Or" .. .{iCS (SW 846 Method 8270) Page I of3 
SitolProject: 7) ~.; J 011 J CvYli!'~!! ARlCOC #: 6 oS ,(p 9 Laboratory Sample IDs: _-"t.'-'<':..lIi'L!/~O~-~OJ,..JJ.Q-I.9_--wIhw.u.u.L1 --'-:..JO.L.-./!'s~L.--__ _ 

Laboratory:---I9'-'-1(."-'"/.."'--___ ~_ Laboratory Report #: "'-',, 10 f/ (,w, I,? (, Cz (,13- OO,ly rog) 

Methods: J lJ .. 6' It t. 
# of Samples: 8 ~ L Matrix: .sOl} f ee Batch#s: /997.y~ (Joll ) /99~fiS /e/31 

CaUb. "(,{.13-
T CaJlb. 

RSOI 
CCV Field ~fp. 

IS BNA CAS' NAME C 
Min 

"Intercept RF R% %0 Method 
lCS LeSit LCS 

MS MSD 
MS 

DUp. 
Field 1f).J Au 

i 
L RF Btanka RPD RPO RPO Blanks Blanks 

/ <20%1 -r--f--' I >.05...? ,20:;;, .' I ~ 1,0.99 J <:) / a I / I :1 d , 

~ f''BN 1~1 1,2,4 .. Tri~ 1~·20 ~ VV I /I~ V v V Nt:! y:' .v ../ til>r" V' NA-
1 BN 9$.50-1 1,2·~ 0.40 \ 
\ BN 54,·n·l 1.3-~ n.60 1 
1 BN 106-46-7 l,4-Di~ O.SO V V" V v' v \ 
3 A 9$-954 2,4.5 .. i~1 0.20 V v ~. S4 1,.- \ 
3 A 8~·2 2,4,6-iricbJ.oropbmlol 0.20 v' v- #..7 J,tS v \ 
2 A 12O-a3·2 2,4-Dic:hIoropbIlIIol 020 ,- \ 
2 A 1O~7-9 12.4-Dimc:thylpbcnoI 0.20 '\.P'" , 
3 A !H-2I-S 2.4-dini1ropbcaol 0.01 L Y f../ ./L Y 
3 BN 121·1"'2 2 .... ~ 0.20 J .V" / .; V v v V- I/' v 1\ 
3 BN 606-20.2 2.6-DiDitloCoIIICIIe 0.20 \ 
3 BN 91·$8-7 Z-Chiorooaplllbllcoc 0.80 \ 
1 A 95-57-8 2.ch1oropba101 0.10 v' V :IL' v v \ 

12 eN 91-S1~ 2-MclbylRaplOalalc 0.40 I \ 
I A \>5-48-1 2·Melhylpbmaol (<HlIT8OI) 10.10 1/ V SJ.J t;~ V J 
3 BN 81-744 2·NilIOllillioe O.(H 

.ft. ... \ 
~ A 81-75-S 2-Nitropbenol 0.10 / ../ -I ./ r~ Iff! 1 , BN 91·94-1 3.3'-DidllorobalDdioe 0.01 V. !L \ 
~ BN ~ 3.:NitroIniliDe 1>.01 ,/ 

" A '3"'~·1 4 ,6-DiDitro-2-mcthylpilmol 0.01 .J vi ./../ J / 1\ 

~ BN 101-55-3 4-BI"OI1lOpbaIy\opbcaylCllblr 0.10 \ 
3 BN 7005·72.) ~~Ietbcr 0.40 \ 
2 A 59·SO-7 4Cbloro-3-md1lylpbeool 0.20 V V V v' V- i 
~ BN 10647-8 4-ChlOroani1ine 0.01 \ 
1 A 10644-5 4.Methylpbcool ~) 0.60 

fab: /I') p- CH.,J.~ ../ ~ ~ 

N t-: SbIed!OWI l1'li RCRA QOIIIPOUds. 

"- V -Comm 
) ... - .... ss / 

8·20 



SemivolatHe Organics Page 2 of3 

Site'Projec:t! ________ AR/COC#: &05" "Co q Batch#s: ____________________ _ 

Laboratory Report #. # ofSwnp]cs' Matrix· 

CaUb. 
Callb. 

CCV T RSO/ FleJd 
'eNA CAS. NAME C 

Min. RF R2 "40 Method 
LCS lCSlt 

LCS 
MS MSO MS Oup. 

EquIp. Field 
RF 1" .. -....,... Blanks RPD RPO Blank. Blanks 

L <20%/ RPD 
>.05 0.99 20% J Ol 

3 BN lOO'{)I-6 4-Ni1roaoiline 1\/ 0.01 ". \I' t/ V' iv' V / \/ Nit' (.JQ- Ji. Q/ .. INA- \/' N4 
JA 100..02-7 4-NitropOaIo! 0.01 ,/ V V ~y' J7 {. 3 "- o/. ,1 \ 
:\ BN 8J.32-9 .Accupbtbollc 0.90 \/ v v V v: \ 
3 BN 203-96-8 ~ 0.90 \ 

BN 120-12-7 ~ 0.70 \ 
5 BN 56-55-3 Bcmo(l)antlnceac 0.80 \ 
6 BN 50-32-8 Bc:IIZIJ(l)pyreDc 0.70 \ 

6 BN ::05-99-2 8aJ1n(b)ftu.orandlcoc 0.70 

BN 191-24-2 ~ o.~ :\ 
6 BN 207.{)8-9 BarzIl(k)fl~ 0.70 \ 

BN 111-91·1 ~~)metbane 0.30 \ 
1 BN 1l1...f4..4 bis(2<hlorocd1yl)ethcr 0.70 ~ i' o' J '" / 

1 aN OU()..J ~)cther O.oJ I / \ 
S BN 117-11-7 bi(2-FJhyDIr;c:yJ)pIJdIaJm 0.01 \ 
5 BN 83-63-7 ButylbeIrl:y)pblhalatc 0.01 , \ 
~ BN 16-74-8 ~ 0.01 \ 
5 BN 21'~1-9 ChryMe D.7\} \ 
16 BN ~)·70-3 Dibem(a,Il)al!dnocllc o.~ / ./ / ..; j.,j \ 
3 BN 132-64-9 DibaIzDfiIrID 0.80 \ 

BN &<W6-2 ~~ 0.01 

3 BN m·ll·) Dimetbyl~ 0.01 

BN 84-74-2 Di-n-butylplldlalatc 0.01 \ 
16 BN 1744-0 ~ om \ 

BN 2()6.#.() JIIuorauIheoe 0.60 \ 
~ aN 86-73-7 F111OR11C , 0.90 \ 
14 UN 113-74-1 H~ 0.10 V V S~ S3 ~ \ 
2 BN 87-<18-3 ~- 0.01 V' _VC s~ (.0 V \ 
3 BN 7147-4 Be~etIe O.OJ .":1,1.- 1 
~ BN 67·72·1 ~ 0.30 V i/ V ",9 S..l v \ 

Comments: 

B·21 



rs 

6 

f2 
2 

2 

4 

1 ., 
~ 

1 

5 

----.- --e---~--

SiteJ?n" .. ) _______ _ B~ch#s: ________________________________________ _ 

Laboratory: Laboratory Report #' .. Il ofSanlp1es' 

ClUb. CaUb. CCV 
RSD/ Field 

BNA CAS # NAME Ta. 
Min. 

1nte~8pt RF R2 %D Method lCS lCS LCS 
MS MSD 

MS 
Oup. 

Equip. Field 
RF Btanks I RPD RPO Blanks Blanu 

<20%1 
RPO 

>.~ 
0.99 

20% I do , ~ 

BN 193-39-5 Jndc:nc(l.2~~ !IL' O.SO /V -L ~'L\ ,.., \,/ "- NA ('fA V /'lit 
BN 7&-59-1 bq:mrone O.4(J ! ~ L 

BN 91-20-3 Napbthalene 0.70 ! I I I \ 
BN 98-95-3 Nitrobenza:Ie 0.20 .V( ~ 5) SJt v/" \ 

BN 86-3(}.6 N-NiIrosodi~'lamiJle 0.01 I \ (I) 

BN 621-64-7 N-Nitn>s04i-propylamine I\'/ O.5() ! ~ V t/ V v' \ 
A 87-86-5 .Ptotad!JoropbeooI. 0.05 I 

, , Y... V ',/ V V - ~ 
BN 8!HH-B PhClWltlmle 0.70 ( 
A 108-95-2 ~ 0.80 ~ V ~ ~ \/ \ 

BN 129..00.0 PymlC {).60 i ,/ ~ v v' V ~ 
W)I'> /y,,, JtJAA rl'-R .. • ..I .I I II' , \ 

'f I \; 

R oRate etOVery 

Sample SMC1 SMC2 SMC3 SMC4 SMC5 SMC6 SMC1 SMeS 
~ 

Com.ent!: ?'1 NoIl~ VA <Q c.. J" .....,..., "'-J 
/)01- VtA..li~ , 

IN' U'~. (.t"A .-r-- ~ L----~ --
SMCl:N~(BN) 
SMC 4: PbeaoI-d6 (A) 
SMC 7: 2-2.cbloropbeaokl4 (A) 

Sample IS,.... JS1-RT 

/1"1 (£'n !.eLA' 

IS I: 1.4-Dich1o~4 (BN) 
lS4:~~10QBN) 

SMC 2: 2-F1uorobipbcayl (BN) 8M(; 3: p-TerpIlmy1-d14 (BN) 
SMC ,: 2-FIuoropbraoI (A) SMC 6: 2,4.6-T~ (A) 
SMCB: 1,2~ (BN) 

IDtenW Standard OlltDers 

IS 2..,.. 1S2.-RT ISS.,.. 

IS 2: Napl6alcne-d8 (BN) 
[S5:~2(BN) 

ts3-RT IS ...... IS~T 1S8~ 

lS3:~lO(BN} 
IS6:~12{BN} 

B·22 

MJ/IUJ IJ <>Jo R... t.. 7J"' 01., aft- cui '7 k6 f 

- ~o J' 

IS I-ltT lsi .... ISB-m' 



~SaplelPl: ~","IO - OQQ #V(( -, Olla. ~: Q~J JoJ JtJfrJplfj APJCOCIJ: ~o.r "k i 
~ q,,;-J.., lAba:tItoryRepart':----.6 ... ~ .... "_/O ____ _ ~ ~,,/.s -:- ()()S (f8,) 
~: <flo) - 8'tr.- 808d 

,tj d~ 8 ~ L.MJfrlx: SoN i- tJ a.xJ'-
-"""0 J .• •. ' , • ,'"" . 

T Call) CC'III 

CAS# Name t"lntIII'CIpt AIC'~ 
...... od U::S Lea-%II 8111nkl 

\. .. I12O%f .o.s.1 L 20%"2.- I ..J 1. J. 
126' .... 11-2 AlOcb·l016 /Yh v./ \/ -Vi V, 
11104-2&-2 Aroclor·122 t Vv' 
11 14J-~6-$ Aroc:i«-l23l vV 
53469-11oj) .Art.clor*1242 v '11" ./ vv' 
12672.-29-6 Arodrr-1248 VV vv' 
11097.1 Aroe1u'. \254 VV' 1./ I/V 
11~82-~ AractCl'-1260 Y'V ~ .~ V _Y JL' _ _ \L 

.a.mpl. Bille _CRT I!1l1I'IpM 
%R£C 

1/..- wrV!.;~ 

a.m. eM' ft.PQ >- 21% s.~ 

"'1;' 10 - 010 l.;l.yd.. Ol$'· ,., 0 10 
:::: t::Jo <% 1"/0 .~ 

J..(,(, LQ - OJ ~ IrlN? ~ ·k.% jl;. fLLJ,_·d. 
I~S~ oS: ./,L -J. l!~O..L7..:~ 

6fa (::11) ~ a/fc Jel.SA IiJ "t. IJ ./ .... ~:!I ~V 1. 

. 
L.CI 
R1'O ,.,. M3D 

~ 1_ ..l J .J 

IVA 

. lLi.. ~ 

SIIIC 
%R£C 

-c .... , 

. .- " . _. , ........ ; ..... ;-

MI Field 
:RPD evp.. Equtp. F~ 

Bl8Ilb lI8Ilu 

~ 
RJID 

IYA- v' KA 

0 . 
. 

.aMCRT c 0IaIeIIIb: /./l..0 6o..;.u.. ,! M. d') 

R9D1'2t% 

~G,(, 19 .slY. 

,,",0 t.nw LJ#{,q Ir,.l/H';... 

70 Gll-G<. /#U)(, 

111./ ()/..iJ). rtD. i?fL £Jw..L 
" .- " 
11 11 J1 

&Iriewtd.By. _. · ______ t~_'_'tvJ.L_· _____ Date: /0 .•. PD 



High Explosives (SW 846 Method 8330) 

SiteIProject: OJ J (JOr- p(p 9 Laboratory Sample IDs: _-"'b"-'0"'-"'<O'-"I ..... Q<---_--"O'-'O"'----'-9~~__'_'_'tV"____-__=_O_'_'/0""__ ___ _ 

Laboratory: ___ 9'-'f(....:.~L-6"--_____ Laboratory Report #: _----""~:._'I:4>:...;:CO:::...L.../O""'_ __ _ b Cdq / J - OO? / ~~ 2 r ? 

Methods: .s W - 8f/G, 8330 

# of Samples: ..... 8 __ .... ~_----'-1_ Matrix: __ 0'_o_II_--J.-f __ 1_7_l_0 _____ _ Batch#s: /99935 (sod) t!J 
0/00387 (lIzo) 

7 , Curw ccv Method LCS M8 FItId. equip. Field 
CAS. NAME j Intercept ~ %D IHMks LCS LeaD RPD MS MSD RPD Dup. Ihnka m.nu 

l / ,.:l / .99..l ,20"10..2 I U ~ I .:I '" 200/~ I I JZO% RPD U U 
2691-41-0 HMX 1\ Nn- J ~ / / vV' // v' ,/ i/ V V- II' ,or / tV~ 

121·82-4 RDX 
99·35-49 1 3 5-Trinitrobenzene 
99~5-O 1.3-dinitrobenzene 
98·95-3 Nitrobenzene 
479-45-8 Tetryl .1161, 1i'. 
118-96-7 2,4,6-trinitrotoluene v 
35572·78-2 2-amin0-4 ~trotolucne 
19406-51-0 4-amino-2,6-dinitrotoluene 
121·14-2 214-dinitrotoluene -~ 

606·20-2 2 6-dinitrotoluene , 

8&-72-2 2-nitrotoluene 
99-99-0 4-nitrotolucne -I -

99-'18-1 3-nitrotoluene r 
78.11·5 PETN 

-, 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

/;y' Ge. r&e./"r 

Comments: #01 0 6a.J-c.1'o\ " No /Y}J / AdO . -<GJj..tCj"O r./Jild 

io aJ.k...fJ ;P"€.o&on ICAyJ ob~ 
,.... PJS ~ kJr-J1i on 

Confirmation 

SoUdJ-to-.qnoal coavuslo.: /'II J / _ ~ " 
mg/ks"'''s/g: [(I'g/s) x (sample mass {Il} /samplcvol. {ml}) x (1000 mill liter)]fDilutiooFaCtor - 1-1,11 Reviewed By: _~~ __ {/\../ __ VI...f(,A...; __ -______ Date: 10 . .; /. 0 0 

B-17 



Inorganic Metals 
SiteJProject: OJJ Jel) Sam;>?] ARIcoc#:_-lI0.:..>O"--'S"--""-f,=G,-.!.9 _____ Laboratory Samp\eIDs: 6ft,folo - Ooq Rlru ·Ol?> 

) ft.!';... {U Laboratory: Laboratory Report #: (,(,&,11 - DOli 

Methods: .sbJ- 8f./0 7Jf7/4 {/;q 2 bOlO (ZCP- .4c.J) I Q99/'/0 (lfj l=> 19C?Q(pq (~jY:; IJ z.,O. 
.....- .... 

# of Samples: e ¢ I Matrix: So;) t.. 1-11..0 Batch #8: /999#8 (l~) 0201/6(, / M~.uJ) so;lJ 
/ 

CAS #I 
(l9/1., tlJ/t, QC Element (!) r.JQ/e. 

Analyte 
;.1St to It. Serial Fleld 

v 

TAL ICV CCV ICD CCB Mcdlod LCS Len 
LCSD MS MS. MSD Rep. ICS 

DlllI- Dup. 
Eqaip. F1eld 

J do I d I cl I d '/ BiaIlb..l J .J 
RPD 

J ...2 
RPD iJ.RPD,.J AD I. tiOI!.;) IU'D 

Blob S ..... 

7429-90-S AI IYA 1V.q /Y4 N~ 

7440-3903. V V v V .,/ ,/ V V ·lS v' V \/ V / v 1/ ./ vi • 31ft. 
7440-41-7 Be 0/ U1Jt. 
7~9{." vi' V v V V / ,/ 'v ;/ V v \/ ,/ <lA All v Wit HI< V 
7440-70·2 Ca 
7440--4103 Cr 1I l/ v / v j ./ .0- • .l~O ·,,1 ,/ v \/ t/ j Ith V V Nil . '14-
7440-4840:1 rtl"ft ti4I 
744Q·50-8 Cu v /L 

7439-89-6 Fe 
7439-9!1-4 MIl 
7439-96-5 Mn 
7440-02~Ni 
7440-09·7 J( .. ., .. 
7440-U-4Aa ,/ ./ v' / V ./(,.u, V 'l.~\ -1/ ~~ V V- I./' \7 w.t M IL ~It JIll v'-
7440-13·5 Na 

.... 
744O-6l-2 V 
7«0-66-6 Zn 

\I,ll. 
7439-9%-1" V' ..;' v 0/ v ./ V \.({) ./ 1..$"' V' V \/ V YNI V- I' Nl v" 
778%-&9.1 Be y' .L v ./'V \l,.\YI ./ 'l,(\ ./ v' ./ \/ ,/ ,/ Wit I/j V NIt Nt ,s-·7.J 
744f..JS..1M v' v v ./v / .7 /v V" t/ L7 ,7 ),oj J V IVIf N ~ 
7440-3~Sb 

7440-2B-O T1 

7439-97-' Hr V v v' ./ V / \/ ./ / v v ./ V -:7 IJ~ /'1'1, ./ 

CvanidDCN 

NoW: Shadednnw~ RCRAmdals. Solkb-to-aqlltOlaeoavcnlaa: IDI/kg" Jig/ g: (Jig/g) x (sample mass {s} /sampJcvol. {mI}) x(lOOO milliner)] I Dilution Factor = 118 II 

Commeat,: 
..s'~ 

S",,"/.J 1Jup lJ = J. Reviewed By: 

1-I.J.o boJcA 

B·14 

t't/bJL 
A\u4JJ ht"" 9 
IJ.J ~" IfS7 

D 10. sl. 0 d-ate: 

lJU f1 iJ1,J 'D ,I"J.. JOy 

1/ II " " 



Gene.. bhemistry 
SitelProject: f) .50 00 I J J{}/vlR)I"j. ARlCOC #: _.::c0..::.0...YS~~-""cP_q-,-----____ _ 

Laboratory: 9 k /... Laboratory Report #: " ~" I 0 

Methods: .Ji,J-i5,1y'C:J 90/~Ff (7(/1/) 7,1f.,11 (0- 6 ) 

Laboratory Sample IDs: --"b;...:o4w4>~/ O=-_-~C>::..>Qo<...9L---_-,1).:....:r,..::():.-----,=Q<:..::/...;:;:~~ __ _ 

6~"13 -OQ7(IOY~) -OOB(o.."~ 
) 

(l crI w) 199 7ol.d-. (Cr' ~) %.00183 

# ofSampJes: 8 f/ oJ Matrix: 001! fZ 11.0 . Batch #s: rYOn / 79 

QC Element 
CAS # Aulyte T SetW Field 

A ICV CCV ICB CCB 
Method 

LCS LCSD 
LCSD MS MSD MSD Rep. ICS 

00,.. Dap. Eqllip. Field 

.5011 Blub RPD RPD RPD AD BI .. b Blub L lioa RPD 

IrYrU 
V V W(iJVc/e. V V v' vv' .~ V \r IYA ~ \Jt "-

IVO 

1.Ju./ 0..,,:..1&. \ \ ~ \ \ \ 0v0"'/V.~ V V V V ./ V vv' vv' ~ NlJ 

11&0 

!\ '. ~ 

~ ~ low V V- I,/'" V- I.!' ./ V /Y'lt 

~ U;Q/Vtk 

l.,t,r (l, va/e.I iT \ \ ~ 
CAroM" ..... ~ 

V- I/" V v' V V V Nt; ~ 
CommeDts: 

:5b J i CJ'- fa k-S teCfld~ rJ7".;J OJ- 1+ T 
lJup 1m..) 

lJup fJ MJ 6f.oJ.jSJy. SN,I.,. ..ro~ . 
f/ " ,,~ /0 - 0 (I 

Reviewed By: ___ -=---Al._..:<..W.L-"=':..:::=.. _______ Date: /0. J' /. 001 

B-16 



SiteIProject: DJ.5 JOI j 
Laboratory: § ;; A 

tf Radiochemistry 
Jo.mP/~ ARlCOC #: __ 6....::0'-'Sc......(,~Ce.,c.,''---!...9 ____ Laboratory Sample IDs: ~<f" (Q ~ C!JO 9 If, ru - o/~ SOil 

Laboratory Report #: ~kwl2 __________ ~6~b~~~/~3_-~Q~/o~~{~~~)---------
M~: ___ ~~~p~A~~9~o~o4.~Q~ __________________ ___ 

# of Samples: _..><..8----l¥'-------'-1_ Matrix: ....--,;SO=..a/..:-i_----=f/I!O--_::...:.J-I;...J.k'-"'Q"--____ _ Batch #s: _....::O<::..;O~Qc..:.I:..L.?':....!:Ot~-+(~S~O:L..Jtlc..".)'----.:::::~::..::O~/~Ol.=-q:....:r--'<-{....!,C.".;6~) __ _ 

QCElement 
AnaIyte Method Rep Equip. Field 

Field SampJe Sample 
LCS MS Dop. Isotope ISffncC! Isotope ISIfracC! 

rB18Il~ I J.. J ).. JRE\ I Blanks RER Blanks ID ID 

Criteria U 20% 25% <1.0 U <1.0 U NJ::I- SO-lOS 50-lOS 

I!!! 
0.238 ./ 
U-234 / 
U-235/-236 ./' 
Th-232 / 
Th-228 ./ 
Th-230 ../' 
}>1J-239/-240 ./ 
3ross Alpha V' v v / ../ lAl "'\I' J .,/ \/ IYR /vA ./' 
Noorolatile Beta V Ii V V V Vv' \1'./ v / ,/ rv~ NPI /' 
Ra-226 ../' 
Ra-28 
~-63 /' 
Gamma Spec. Am-241 V 
Gamma Spec. Cs-137 ./ 
Gamma ~. Co-6O 7 

../' 
/' 

~ ..... II~ Typical Tractr TypIcal cam., 
Iso-U Alpha spec. U-232 NA 
Iso-Pu Alpha SPeC. Pu-242 NA 

(p~ttI JIY"A S{)y . 
L 

(;, 707'1 ..IN;... JOy 

Iso-Th AlpbaSPeC. Th-229 NA 
Am-241 Alpha spec. Am-242 NA 
Sr-90 Beta Yingrowth NA 
'Ni-63 Beta NA Ni byICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-22S NA 
Ra-228 Gamma spec. Ba-133 NA. 

Gamma spec. LCS contains: Am-24 I, Cs-137, and Co-60 Reviewed By: ______ --..t:/X.)...::..:::....:WL:.==~ __ Date: /0 . .r/. O~ 
8016 



3DB. i/s090902·.b/s8t0902. d 
:-2002 ~4: 39 

Page 1 

General Engineering Laboratories, Inc. 

CONTIlIUING CAIoIBRATION COMPOUI/DS ,It!::'} J . 

.. . __ .1 In~ection Date: 09-SEP-2002 13;32 <-. YlO~ 
.-.--;- .-""v:. 88l.0902. d In7t. Cal. Date (8): 06-SEP-2002 07-SEP-20{Ui tJ 

·~anarySl.S Type: IIllt. Cal. Times: 14: 33 16: 27 
Lab Sample ID: UBN020619-01.8 Quant Type: ISTD . 
Method: /chem/MS08.i/a090902.b/MSD8-8270-090702a.m 

1- 1 
IIID' I aMIlUftl 

IJIIlf' 1 IIU I J ,. 
I RIU' ,to (ItDalP1',t» I tIX:P'l'lcmw Trl'II .1 

,----....... -. ... --',--,_·_·· .. ·'··-..... -f .... --··I-IItI ..... - ..... ·--... l ... - .... _·· .. I .... .. ~, 
I' ) 2-Fl.uo~ I 0.,.U2/ 0'2S1'1 0.,237710.0001 -5.'12111 
1$ 5 ~l·~ I 1.3724'1 1.26&1" 1.Z&41,!0.DOOI -7.1194]1 

I' 20 HitrDbeDs.n.-dS I 0.3&4201 0.30124' 0.3072410.000; ·10.738211 

I' 3' 2-Pluo:cb1~1 1 1.1"'11 1.07"SI 1.07tt!lo.0001 -,.lo03'1 
I' 60 2.'.6-~ib'UdUpbeDDl 1 0.170"1 0.110111 0.1'01110.000> ·6.l1llll 
I' .1 p-~Epblny1-dl1 I 0.'20211 0.17"'1 0.6"I'lc.oooi -17.133411 
I 1 .-Katbyl-.-n1t%O~tby1a.i I 0,'53511 0.42.111 0.,a68110.0001 -8.350111 
I 2 PyrllUDa ! c,lIna\ O.77Ul! o.'t'I1ulo.DOOI ·12.nnll 
I 6 Pbenol I 1.314011 1.114141 1.3J411,g.~Ol! ·l.'01&8' 
I , b1.(:I-Cb1o~tll:!O.) 4ItMr t 1.1 .. 211 1.1831.(1 1.1Il1tlc).~oc, -u.S'7U"I1 
I 8 a-Chloraphenol ! 1.21111\ 1.U7':l1 1.1675210.000\ -5.366UI 
I :l0311-Z)K1IDII I + ..... I 1.0"021 1.0U021o.0001 + ...... 1 
I , 1,1-Dichlorob~eDe I 1.]'6561 !.1"'11 1.1Sl"lo.oocl -].070B21 

I 11 1,.-DiCbl~eaaene I 1 .• 20"1 1,]4627 1 1.l4C27 tO.001\ -5.21""1 
I 12 ~l ~QObol I 0.705"1 0.761601 0 . .,616010.0001 7.811S51 
1 13 1.2-niehl~ I 1.30'0'\ 1.303.5[ 1.)03.,10.0001 -0.'001'1 
I 14 bi.(2-Cblorol~l).ther I 1.l31361 1.10.561 1.1085'10.GDol -1.7L2251 

I 15 o-cra.ol I 0.'.'.11 O.'Sot'l 0.,,0"10.0001 -J.'421'1 
\ 16 ~tQPbCDODe 1 1.70't'j 1.6'10'1 1."'0710.0001 -0.60'." 
I 17 W •• ltrosodipropylaaiDe I 0.91"'1 0,"011\ 0,,1011\0.0501 -4.977'61 
I 11 a,p-Cnlo1. I I.UUS' :1.413121 •. 4u12Io.oool .0.n9771 
I U BmcachlomethaJ>e I 0.511UI 0.314991 0.51"'10.0001 ·1.1nn\ 
I n HltrcJbeaana I 0 • .,'501 0.212111 o.2f2uI0.0001 -5.2'1341 
I 22 laopborone I 0.1811l1 0.531511 0.1375610.00°1 -8.,nul 
I :n 2-lflt=pballDl 1 63.'004'1 .0.000001 O.U'D?IO.OOll 9.;;151181 
1 2' a,4-otNetby1pbenol I 0.,,,'4' 0.27.591 0.2"5910.0001 -20.la5011 
I 25 bt.(2-Cbl~tbaxyla.tb&D. I 0.32'101 0.2915'1 0.l,a~4,o.Dool -7.'.~5.1 

! 2C 2, ... -01d1.loroplwDol J 1).20al71 0.20"'! 0.:101>73\0.0011 -0.iU?51 
I 27 BenI01c ae1~ I 37.7'0511 40.000001 O.llOS'lo.oOOI '5.5'8711 

I 2. L.2,'-Tr1QhlO~eDO I 0.271001 0.2'1111 0.26.1.rO.0001 -;;J.8lS341 
I 3D IIIIphtMlen.e I 0.910121 O.8lBUI o.8l.a:ulo.oool -10,\62291 

I 20. alpba-Tezp~l I D.lO"'1 0.222041 0.l22o'10.0001 6,2t'161 
I lB9 c.prolactam 1 0.0"111 0.oB6371 0.0.63710.0001 -7.976631 
I 32 IllllxadlllXOllutadt_ 1 I), U5C!l I O.lU101 O.162ZDio.001j -2.110121 
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2Q.o~oool 

A~I 
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A"Cnglld I ccc 
AverasJedl 
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A...-.nvediDOt used 

A~I 
A_ .... d\"CC 
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JMmoeedI 
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JI.~I~ 
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A"'~l 
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Avenged I 
Avenpdl ~. 

I J~ '-Cbl~o-l-.. tbyl~l I 0.255051 0.24.2'11 0.1'29110.0011 - •. '633'1 lo.OOOOOI Ave~,crc 

I 3. z-Mlthylna~eae r 0.6237sl 0.584101 0.,.'6010.0001 -5.95714' 20.00(001 Av.ragedl 1 ____________ 1 ' ____ 1 ____ : __ 1 ____ 1 ____ 1 I 
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Data File: /ehem/MSD8.i/s091002.b/s8il003.d ~ Page 1 
Report Date: 04-Nov-2002 13:41 ,~ 

=:: ::::~: ::::::~::: :::: ~~~ 
Data file: /ehem/MSD8.i/s091002.b/SBi1003.d ~ 
Lab Smp Id: UBN020826-02.1 Client Smp ID: ANEZ CVS 
Inj Date 10-SBP-2002 11:32 
Operator eh1 Inst ID: MSDB.i 
Smp Info IUBN020B26702.1)40ngll1SVMF11!AnBz CCAL 
Mise Info MSDB270jWBN020821-oi 
Comment Column: J & W DB-5MS:25rn x O.20mm - O.33um Film m 
Method /chem/MSD8.i/s091002.b!MSD8-8270-091002.m 
Meth Date 04-Nov-2002 13:41 jcb Quant Type: ISTD 
Cal Date : 07-SBP-2002 15:47 Cal File: s8i0712.d 
Ale bottle: 3 Continuing Calibration sample 
nil Factor: 1.00000 
Integrator: HP RTB 
Target Version: 3.50 
Processing Host: kilroy 

QLIAJIT SIG 

CCII'IpOUII4e ISU8 ... ----... -----.... ----~ .. 
* 10 1.4-Dfc:hloroblllUde-(Sf, 152 

* 2t lUop"tha:'eM-d.e 13' .. <16 AC~tlIene-~<I U .. 

* " PbIImmtllrllca-0110 US 

• '1 Chr}'IIADe-dl2 lIIO . 98 PUYlane-.U2 264 

.. AnJ.l1ne 9l 

'0 ~ BeDz&ldeltyde 77 

11 <I-Chlcn:NUJj.l1lle 127 

l05 2, :s·Dfc:hloroan1l1ne lil 

U o-Jllt.ro&CU;ine '5 
41 .. -Jfltxa&D111na 138 

5(; p-JlltzoaJU.l~ U. 
lD"J Atn.aille .73 

77 _ •• i4U.e 
1" 

'0 3 ,l' -Dic:hl=obellai4ine 2!i2 

173~. 117 

RT 

~.1",0 

6.5." 

5.'U 

6.8U 

11 •• 52 

9.801 

3.511 

3.4" 

'.633 

5.291 

~.501 

!i.7il 

6.220 

5.nl 

7.611 
8.381 

&.9Tl 

Compound Sublist: ANIL+BNZ+AT.sub 

lIMODIfTS 

c:r.L-Mr OJr-OOL 

UP llT am. R'J' USPtfilil fng/ul) :nv/ull 
= ....... ;;:-lIZ ••• :II ••• ~~. 

3.140 (1. t>ool 291295 1~.[l000 

4.598 (1. t>oo: 1316015 10.0000 

5.'" 11.000; 7&9330 10. DODO 

'.142 (1.000) lU52f<l 10.0000 

8.4n (1.000) 1361~15 <10.0000 

!I.803 (1. 000) 9:12985 40.0000 

l.St? (CI.940) &5764" .O.OCtll) 34.9 

1.'64 (0.921» 3013!i6 40.000a 37.5 

<I.Ul (1.. (08) 395767 40.0000 33.7 

.!L:l9l (0.9041) 3Sl25:z9 '"0.0000 39.0 

5.503 [0.942) l!I26n &0.0000 35.1 

5.1U (0."1) lBllU 40. OOO~ 3S.1 

I.22D (1.M") 187931 "'0.0000 U.l 

'.nl (D.966) 697'. 60.DOOO 4.1.0 

7.618 (D.'Ol) l!1S2~2 10Q.00O lU 
8.381 (D.!l!I2J .,70nS IDO.OOO US 
6.971 t1.0191 1.111645 4.0.0QOO 4.6.' 



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 '7'(; I/.. 
Instrument ID; MSDS.! Calibration Dat~~--2002 
Lab File 1D: sBilD03.d Calibration Time: . 
Lab Smp Id: UBN020826-02.1 Client Smp ID: ANBZ 
Analysis Type: SV Level: 
Quant Type: ISTD sample Type: 
Operator: ehI 
Method File: /chem/MSD8.i/s091002.b/MSD8-8270-091002.m 
Mise Info: IMSD82701WBN020821-0I 

Test Mode: 
Use Last Continu~ calibrator. 

If Continuing . use Initial Cal. Level 4 

ARBA.LIMIT 
COMPOUND STANDARD LOWER UPPER ____________ ==~m ____ • 

. .. ------- --_ .. :-. __ .... = ========:ZUII 
10 114-Dichlorobenze 239290 119645 478580 
29 Naphthalene-dB 1038930 519465 2077860 
46 Acenapthene-dlO 603402 301701 1206804 
67 Phenanthrene-d10 1148615 574308 2297230 
91 Chrysene-d12 10'17636 538B18 2155272 
98 Perylen e-d12 806218 403109 1612436 

RT LTMIT 
COMPOUND STANDARD LOWER UPPER 
_=._~= __ ==. __ ~~=====z ===---==-== ;;UII:======== ==:::J&s!!Ss_=-=:e 

J.O 1,4-Dichlorabenze 3.74 3.24 4.24 
29 Naphthalene-dB 4.60 4.10 5.10 
46 Acenapthene-dl0 5.85 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 ~ - 50% of internal standard area. 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT. 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT. 

SAMPLE 
=='==::11:_==== 

297295 
1314065 

769330 
1485264 
1361275 

922985 

SAMPLE 
_== •• :s._.= 

3.74 
4.60 
5.84 
6.B4 
8.45 
9.80 

%DIFF 
=====-== 

24.24 
26.48 
27.50 
29.31 
26.32 
14.48 

%DIFF _= __ ..... c;;; 

0.02 
-0.11 
-0.09 
0.01 
0.01 

-0.23 



Intemallab 

COHTRACTLABORATORY 
r ) ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Balch No. tV'IA SMO Use ARlCOC 

page_~_af~ 
605669 

Oepll't:>JMail Slap: 6t351~~ Date Sampes Sl"ip~: 'f-'f - O'Z 
Projrdltask Malll>\ler: i:i+t\iikik== .. ;;sa;;;.~;;::.~5Ifl;;:t"i'L7'::;J/'''', /,7.' i1~S-1cBrrierM'a~U Mo. J;a. 'f 90 
Projaci Name: -=D-::-5S~IOiI~' $::.;:lI;;;.:m!;:plli:::Jng~ ____ -ILab CQntact: EdlB Ke~1 &:)3.656-8171 
R.ecord C«IllIr CodfI: -=ERJ::-::12:::,95i_~-.;;.;;:Si;..:;ro;;...A;;..T ____ ---!Lab Destinmn: GEL 
Logbook Ref. No.: ..:::E~R~090;..;.... _______ .......(SMO [;a~'Phone; Pam Pulssantl505-844.3185 5e1r 1t'fi'1t<".t:i;1 

r.-5EwvI~ce:-:-::o;;.:rd;..:;ar,-'fo.:.;;.;.... --r~Cf'()~32;:..;.(I~2 _______ -FS.::.end:::.:::Rep:!:~::.:.;r1...:::Io:..:::SMO:;.:.::.:.:--:.:w:.::en:.:.::d:J..~· .:...;pa:::le::;n.:::cial'::;50:::.::.::.5-84..:.::.:;4....::.3:..;.;13:::;2_"_· ·_·~l,_'h'-_t,~~ _______ --leill r o:Sancfa Na1\on8l Labs \iIo:ouI1ls p...,...tfe I 
Location Tac~ Area 
'ilUlQ~.S531-6536 Room 

S~e No.-Fraction 

3.R~l19.l.aished by 

3. RecelYad by 

ER Sample 10 or 
Sample Location Datal 

Reference LOvtavailable at SMO) 
P.O. Bet 5000 ~IS 01!i4 

Albuque-qul, NM .!IT185.{1tS-' 

?\Imp ER Site DateITime{hr) S;;.f1'4)I&I--...;C;.;:.ontar=in..;;,er'---1 Paramet.r& Method 
Depth (It) No. CoU&Cted Matrix T)'peo VolUJl)~ Rsqrnsted 

Preserv- Collection Sample 

alNil Method Type 

4c G SA 

l:;; G SA 

4c G ;SA 

4c G SA 

4c CO SA 

4c G SA 

4c G SA 

4c G SA 

4c G s.u.. 

4.RBllnql.l$hed by Org. Dalll Time 

Date Time 

Orll· vd\. Da .... ~/~~7 Time 11 '20 !!i.Refinquished by Org. Date Time 
0rQ. • Oalb' ( iime • Date Time 

Org. Date nne e.Relinqulshed b~' ~. Date Time 

Org. Data Tlms e. Recei\led by Clrg. Date Tlmt/ 

Lab Sample 
ID 

Lab Use 



OFF~SITE LABORATORY 

Analysis Request And Chain Of Custody (Continuation) 

5 AG SOOml 4c G 

S AS 40z 4c G 

S AS 40Z 4c G 

S AG SOOml 4c G 

S AG 500ml 4c G 

G 3x40ml HCL G 

L G 3x40ml G 

L AG 2x11t 4c G 

L AG 2x11t 4<: 

L AG 2x11t -4c 

\ NaOH 

V 4<: G 

1J,\ HN03 G 

• L P 11t HN03 G , 
G 3x4OmI HCL G 



Project leader Collins -------------------
ARJCOC No. 605669 

contract Veri I._lion Review (CVR) 

Project Name DSS Soil Sampling Case No. 7223 02.03.02 

SDG No. 66610 ------------------- Analytical lab GEL --------------------------- -----------------------
In the tables below, mark any information that is missing or incorrect and give an explanation. 

1.0 Analysis ReQuest and Chail1 of Custody Record and Log..Jn InfQm18tion 
Line Com)iete? Resolved? 
No. Item Yes No If no, exPlain Yes No 

1.1 All items on COC complete - data entrY clerk Initialed and dated X 
1.2 Containertype(s) correct for anaM5eS rEtguested X 
1.3 Samp1e volume adeQuate for # and types or analyses requested X 
1.4 PreseN8tive correct for ana~8 reQUested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample numbef'(s) provided and SNL sample number(s) cross x 
referenced and correct 

1.7 Date samples received x 
1.S Condition upon receipt infonnalion provided X 

2.0 AnaJrtjcal Laboratory Repc:nt 
Line Comolete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed s_ignature X 
2.2 Method refefence numbef(s\ complete aM ~ x 
2.3 QC analysis and acceotance limits provided(MB lCS, Replicstel X 
2.4 Matrix spike/matrix spike duplicate data ~vided (If requested) X 
2.5 DetectIon limits provided' PQl and MOL (or IDL), MOA and k X 
2.6 QC batch numbers )11 .... ~ X 
2.1 Dilution tactorsm>VideO and all dilution levels re~ X 
2.8 Data IVJAn\WU in a ........ , "'~ , .. ,g units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery x 

(If . .\ I~""" 
2.10 Narrative l>"OVided X 
2.11 TAT met X 
2.12 Hold times met X 059797-006 ere equipment blank sample received 

out of hoIdiog time 
2.13 Contractual Qualifiers provided X 
2.14 AIt~uestad result and TIC (ff_requeltecU data.provided X 



Contract Verification Review (Continued) 

3.0 Data Qualltv Evaluation 
Item Yes No If no, Sample fD No./Fraction{s) sod Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? Inorganics and metals reported as ppm (mglliter or mgIKg)? X 
Tritium reported in picocuries per titer with percent moisture for soil samples? Units 
consistent between QC samDIes and sample data 

3.2 Quantitation limit met for all samples x 
3.3 Accuracy X 4-Amino-2,6ONT failed SNllimIts but witttin GEL SPC Hmit 

a} LaboI'a ...... y control sanlDIes accuracy and met for all samples 
b) Surrogate data reported and met for an organic samples analyzed by a gas X 

chromatography technique 

c} Mabix spike recovery data reported and met X severaJ liquid SVOC.-J81ytes not within acceptance fltTltts 

3.4 Precision X 
a} Replicate sampje precision reported and met for all inorganic and radiochemistry 
sam~ 

b) Matrix spike duplicate RPD data reported and met for all organic samples X ~ra1 SVOC anaIytes RPD% above acceptance liml1s; 
arsenic and chromium not within acceptance limits 

3.5 Blank data X Tetry! detected in HE method blank; chromium deteaed in soit 
a) Method or reagent blank data reported and met for aU samples inorganicS method blank; barilm, chromium, lead, and silver 

detected In Uqt.id inOI'ganic8 method blank 

b) SampHng blank (e.g., fiekf, trip, and equipment) data reported and met X barium and chromh.m detec:tecf in inorgantcs equipment blank 

3.6 Contractual qualifiers provided: • J-- estimated quantity; • S" -analyte found in method 
bial1k above the MOL for organic or above the POL for inorganic; ·U· - anaiyte x 
undetected (results are below the MOl., 101., or MDA (1'adiochem ical»; "H" ~nalysis 
done beyona the hotding time 

3.1 Narratl ... add~1 ptanchet flaming Ie) r gross alphllJbets X 

3.8 NanativeinclUded. correct. and complete X 

3.9 Second column confirmation data provided for methods 8330 (high expJosives) and X 

8082 (pesticides/PCBs) 



Contract Verifh.. In Review (Continued) 

4 0 calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, etc.) 

a) 12.tlour tune check provided X 

b) lnitial calibnmon provided x 

c) Continuing calibration provided x 

d) Internal standard perfonnance data provided X 

8) Instrument run logs provided x 

4.2 GCIHPLC (8330 and 8010 and 8082) 

a} Initial calibration provided x 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided x 

b) Continuing calibratIOn provided X 

e) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 RadIOchemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samplesJfractions for which deficiencies have been noted. 

SamplelFraction No. Analysis ProblemslCommentsiResolutions 

Were deficiencies unresolved? Yes G0 
Based on the review, this data package is complete. 8 No 

If no, provide; nonconfonnance report or correction request number ____ and date COITection request was submitted:-:.--____ _ 

Reviewed by: ( J k Date: 10114/02 • 
Closed by: ________ Date: _____ _ 
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DSS SITE 1010: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1010, the Building 6536 Septic System and Seepage Pit, 
at Sandia National Laboratories/New Mexico (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 septic system consisted of a septic tank connected to 
a single seepage pit and a second separate seepage pit with no septic tank. Available 
information indicates that Building 6536 was constructed in 1967 (SNUNM March 2003), and it 
is assumed that the septic system and seepage pit were also constructed at that time. By 
June 1991, the effluent discharges from Building 6536 were routed to the City of Albuquerque 
sanitary sewer system (Jones June 1991). The old septic system and seepage pit lines were 
disconnected and capped, and the system was abandoned in place concurrent with this change 
(Romero September 2003). 

Environmental concern about DSS Site 1010 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the two seepage 
pits at this site. Because operational records were not available, the investigation was planned 
to be consistent with other DSS site investigations and to sample for the COCs most commonly 
found at similar facilities. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1 mile northeast of the site. No 
springs or perennial surface-water bodies are located within 2.4 miles of the site. Average 
annual rainfall in the 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 inclines to the west. Infiltration of precipitation is almost 
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNUNM March 1996). Most of the area immediately surrounding DSS Site 1010 is 
unpaved with some native vegetation, and no storm sewers are used to direct surface water 
away from the site. 

DSS Site 1010 lies at an average elevation of approximately 5,407 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 487 feet below ground 
surface (bgs). Groundwater flow is thought to be to the west in this area (SNUNM March 
2002). The nearest groundwater monitoring well (TAV-MW5) is approximately 900 feet north 
of the site. The nearest production wells are KAFB-4 and KAFB-11, which are approximately 
2.8 and 3.2 miles northwest and northeast of the site, respectively. 

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 ot 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 (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The sampling conducted at this site was designed to: 

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

• Characterize the nature and extent of any releases. 

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

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

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1010 Potential CDC 
Sampling Areas Source 

Soil beneath the Effluent 
septic system discharged to 
seepage pit the environment 

from the septic 
system seepage 
pit 

Soil beneath the Effluent 
seepage pit discharged to 

the environment 
from the 
seepage_pit 

CDC = 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 

1 NA Evaluate potential CDC 
releases to the 
environment from 
effluent discharged 
from the septic system 
seepage pit. 

1 NA Evaluate potential COC 
releases to the 
environment from 
effluent discharged 
from the seepaae ~t. 

The soil samples were collected from two boring locations at OSS Site 1010 with a Geoprobe™ 
from two 3- or 4-foot-long sampling intervals. The septic system seepage pit sampling intervals 
started at 15 and 20 feet bgs and at 23 and 28 feet bgs in the single seepage pit boring. The 
soil samples were collected in accordance with the procedures described in the SAP (SNUNM 
October 1999) and FIP (SNUNM November 2001). Table 2 summarizes the types of 
confirmatory and ONOC samples collected at the site and the laboratories that performed the 
analyses. 

The DSS Site 1010 soil samples were analyzed for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), high explosive (HE) compounds, polychlorinated 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1010 

Sam1?le l"YRe VOCs 
Confirmatory 4 
DuQlicates 0 
EBs and TBs (VOCs only) 2 
Total Samples 6 
Analytical Laboratory GEL 

'" Drain and Septic Systems. 
:=: Equipment blank. 

SVOCs 
4 
0 
1 
5 

GEL 

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

PCBs 
4 
0 
1 
5 

GEL 

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

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

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radlonucl ides 
4 4 4 4 4 
0 0 0 0 0 
1 1 1 1 0 
5 5 5 5 4 

GEL GEL GEL GEL RPSD 

Gross 
AlphalBeta 

4 
0 
1 
5 

GEL 

U1 -.. 
N 
~ 
N 

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

Table 3 
Summary of Data Quality Requirements for DSS Site 1010 

Analytical Data Quality 
Method3 level GEL RPSD 

VOCs Defensible 4 None 
EPA Method 8260 
SVOCs Defensible 4 None 
EPA Method 8270 
PCBs Defensible 4 None 
EPA Method 8082 
HE Compounds Defensible 4 None 
EP A Method 8330 
RCRA Metals Defensible 4 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 4 None 
EPA Method 7196A 
Total Cyanide Defensible 4 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 None 
EPA Method 900.0 

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

The QA/QC samples were collected during the sampling effort according to the Environmental 
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of 
one trip blank (for VOCs only) and one set of equipment blanks. No significant QA/QC 
problems were identified in the QA/QC samples. 
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All of the soil sample results were verified/validated by 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 
associated DSS Site 1010 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No.2 (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 1010 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The 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 1010, 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 t010 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1010. 

111.3 Rate of Contaminant Migration 

The septic system and seepage pit at DSS Site 1010 were deactivated in the early 1990s when 
Building 6536 was connected to an extension of the City of Albuquerque sanitary sewer system. 
The migration rate of COCs that may have been introduced into the subsurface via the two 
seepage pits at this site was therefore dependent upon the volume of aqueous effluent 
discharged to the environment from this system when it was operational. Any migration of 
COCs from this site after use of the septic system and seepage pit was discontinued has been 
predominantly dependent upon precipitation. However, it is highly unlikely that sufficient 
precipitation has fallen on the site to reach the depth at which COCs may have been 
discharged to the subsurface from this system. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS 
Site 1010. 
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111.4 Extent of Contamination 

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

The DSS Site 1010 soil samples were collected at sampling depths starting at 15 and 
20 feet bgs beneath the septic system (northeastern) seepage pit, and 23 and 28 feet beneath 
the single (southwestern) seepage pit. Sampling intervals started at the depths at which 
effluent discharged from the two seepage pits would have entered the subsurface environment 
at the site. This sampling procedure was required by New Mexico Environment Department 
(NMED) regulators and has been used at numerous DSS-type sites at SNUNM. The soil 
samples are considered to be representative of the soil potentially contaminated with the COCs 
at this site and are sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1010 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs evaluated in this risk assessment include all detected organic and all 
inorganic and radiological GOGs for which samples were analyzed. When the detection limit of 
an organic compound is too high (i.e., could possibly cause an adverse effect to human health 
or the environment), the compound is retained. Nondetected organic compounds not included 
in this assessment were determined to have detection limits low enough to ensure protection of 
human health and the environment. In order to provide conservatism in this risk assessment, 
the calculation uses only the maximum concentration value of each COC found for the entire 
site. The 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 COGs are evaluated. The nonradiological GOGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological COGs and Table 5 lists the radiological COGs for the human 
health risk assessment at DSS Site 1010. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated 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 1010 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6536 septic system and seepage pit. Wind, water, 
and biota are natural mechanisms of COG transport from the primary release point; 
however, because the discharge was to subsurface soil, none of these are considered to be 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1010 with 

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

Is Maximum COC 
Concentration Less 

Maximum SNLlNM Than or Equal to the 
Concentration Background Applicable SNLlNM BCF 
(All Samples) Concentration Background (maximum 

COC (mg/kg) (mglkg)a Screening Value? aquatic) 
Inol'aanic 
Arsenic 1.94 J 4.4 Yes 44c 

Barium 181 214 Yes 170d 

Cadmium 0.295 J 0.9 Yes 64c 

Chromium, total 9.32 15.9 Yes 16c 

Chromium VI 0.0272e 1 Yes 16c 

Cyanide 0.021 e NC Unknown NC 

Lead 6.86 11.8 Yes 49c 

Mercury 0.0221 <0.1 Unknown 5,500c 

Selenium 0.311 J <1 Unknown 800f 

Silver 0.0447e <1 Unknown 0.5c 

Organic 
2-Butanone 0.0112 NA NA 19 

bisi2-Ethylhexyl) phthalate 0.0861 J NA NA 851h 

PCBsi 0.0708 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 is one-half the maximum detection limit. 
fCaliahan et al. 1979. 
9Howard 1990. 
hHoward 1989. 
iMicromedex, Inc. 1998. 

Log Kow 

(for o~anic COC~ 

-
-
-
-
-
-
-
-
-
-

0.29g 

7.6i 

6.72c 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 

Yes 
Yes 

iSum of Aroclor-1242, Aroclor-1254, and Aroclor-1260 in the individual sample with the highest PCB concentrations. Value is the sum of either the maximum 
detection or one-half of the maximum detection limit. 
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BCF 
COC 
DSS 
J 
Kow 
Log 
mg/kg 
NA 
NC 
PCB 
SNUNM 

Table 4 (Concluded) 
Nonradlological COCs for Human Health Risk Assessment at DSS Site 1010 with 

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

:: Bioconcentration factor. 
= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1010 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum eoe 
Activity Less Than or 

Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 

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

Cs-137 NO lO.0343L 0.079 Yes 
Th-232 0.491 1.01 Yes 
U-235 NDJO.185J 0.16 No 
U-238 NO (0.496) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aValue listed is the greater of either the maximum detection or the highest MOA. 
bOinwiddie September 1997, Southwest Area Supergroup. 
cNMEO March 1998. 
dBaker and Soldat 1992. 
BCF :;:; Bioconcentration factor. 
COC :;:; Constituent of concern. 
DSS :;:; Drain and Septic Systems. 
MOA = Minimum detectable activity. 
NO () = Not detected above the MOA, shown in parentheses. 
NO () = Not detected, but the MDA (shown in parentheses) exceeds background. 
pCi/g = Picocurie(s) per gram. 
SNLlNM = Sandia National Laboratories/New Mexico. 

3,000d 
3,000d 
900d 

gOOd 

Is COCa 
Bioaccumulator?C 

(BCF >40) 

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

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

The organic COCs at DSS Site 1010 are limited to 2-butanone, bis(2-ethylhexyl) phthalate, and 
PCBs. Organic COCs may be degraded through photolysis, hydrolysis, and biotransformation. 
Photolysis requires light and therefore takes place in the air, at the ground surface, or in 
surface water. Hydrolysis includes chemical transformations in water and may occur in the soil 
solution. Biotransformation (Le., transformation caused by plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the arid environment 
at this site. Because of the depth of the COCs in the soil, the loss of 2-butanone through 
volatilization is expected to be minimal. 

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

Table 6 
Summary of Fate and Transport at DSS Site 1010 

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

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

VI.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 COCs. as well as the 
relevant physical characteristics and properties of the site. 

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

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

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

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

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

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1010. 
Section It 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 1010 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potentia! exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs 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 1010 is approximately 487 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1010. 

Pathway Identification 

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

VI.4 Step 3. Background Screening Procedure 

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

VI.4.1 Methodology 

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

V1.4.2 Results 

Tables 4 and 5 show the DSS Site 1010 maximum COC concentrations that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations; therefore, it is unknown whether these COCs exceed 
background. Three constituents are organic compounds that do not have corresponding 
background screening values. 
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The maximum concentration value for total PCBs in an individual sample is 0.0708 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), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), the EPA Region 6 electronic database (EPA 2002a), and the Risk 
Assessment Information System (ORNL 2003) electronic databases. Dose conversion factors 
(DCFs) used in determining the excess TEDE values for radiological COCs for the individual 
pathways were the default values provided in the RESRAD computer code (Yu et al. 1993a) as 
developed in the following documents: 

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 DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

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

V1.6.1 Exposure Assessment 

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

RfDo RfDlnh SFo 

COC (mg/kg-d) Confldencea (mg/kg-d) Confidencea (mg/kg-d)-1 

Inorganic 

C}"anide 2E-2c M - - ~ 

Mercury 3E-4e - B.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 

2-Sutanone 6E-1 c L 2.9E-1c L -
bis(2-Ethylhexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 

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): 

D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED (December 2000). 
9Toxicological parameter values from HEAST (EPA 1997a) . 
'Toxicological parameter values from EPA Region 6 (EPA 2002a). 
gToxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ASS = Gastrointestinal absorption coefficient. 
COC 
DSS 
EPA 
HEAST 
IRIS 
mg/kg-d 
(mg/kg-d)" 
NMED 
RfD inh 

RfDo 
SFinh 

SFo 

= Constituent of concern. 
= Drain and Septic Systems. 
= U.S. Environmental Protection Agency. 
= Health Effects Assessment Summary Tables. 
= Integrated Risk Information System. 
= Milligram(s) per kilogram-day. 
= Per milligram per kilogram-day. 
= New Mexico Environment Department. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Information not available. 

SFinh 

( mgl\<g-d)-1 

-
-
-
-

-
i.4E-2f 

Cancer 
Classb ABS 

D 0.1 d 

D O.Oid 

0 O.01d 

D O.Oid 

0 0.1d 

- 0.019 

.... 
o .... 
o 
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Table 8 
Radiological Toxicological Parameter Values for 

DSS Site 1010 COCs Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (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 (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
l/pCi = One per picocurie. 
coe = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 

The appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents. The parameters 
reflect the reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 
1989). For the radiological COC, the coded equation provided in RESRAD computer code is 
used to estimate the incremental TEDE and cancer risk for 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 0.00 for the DSS Site 1010 nonradiological COCs and an estimated 
excess cancer risk of 4E-l 0 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COGs. Table 10 shows an HI of 0.00 and no quantified estimated excess 
cancer risk for the DSS Site 1010 associated background constituents under the designated 
industrial land-use scenario. 

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

AU5·04IWP/SNl04:rs5506.doc D-17 840858.01 OS/24104 429 PM 



RISK ASSESSMENT FOR DSS SITE 1010 5/24/2004 

Table 9 
Risk Assessment Values for DSS Site 1010 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard Cancer 
COC (mglkg) Index Risk 

Inorganic 
Cyanide 0.021b 0.00 -
MerculY 0.0221 0.00 -
Selenium 0.311 J 0.00 -
Silver 0.0447b 0.00 -
Organic 
2-Butanone 0.0112 0.00 -

bis(2-Ethylhexyl) phthalate 0.0861 J 0.00 4E-10 

Total 0.00 4E-10 

aEPA 1989. 
bConcentration is one-half the maximum detection limit. 
coe = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

Table 10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -

0.00 -
0.00 -
0.00 -

0.00 -
0.00 2E-9 

0.00 2E-9 

Risk Assessment Values for DSS Site 1010 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard Cancer 
COC (mJJlkg) Index Risk 

Cyanide Ne - -

Mercury <0.1 - -
Selenium <1 - -

Silver <1 - -

Total - -

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
mg/kg = Mi/ligram(s) per kilogram. 
NC = Not calculated. 

= Information not quantified. 
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Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -
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case}; the calculated dose value for DSS Site 1010 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 4.1 E-8. 

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

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

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 COCs under the industrial land-use scenario, the HI is 0.00 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 4E-1 o. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Searzi 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 COG risk. These 
numbers are not rounded before the difference is determined and therefore may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 4.49E-1O for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
GOGs under an industrial land-use scenario. 
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For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
3.6E-3 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr. 
The incremental estimated excess cancer risk is 4.1 E-8. 

The calculated HI for the nonradiological COGs under the residential land-use scenario is 0.00, 
which is below numerical guidance. The estimated excess cancer risk is 2E-9. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. The incremental HI is 0.00 and the estimated incremental cancer risk is 1.95E-9 for the 
residential land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COGs under the residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
9.3E-3 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the 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 1010 is based 
upon an initial conceptual model that was validated with sampling conducted at the site. The 
sampling was implemented in accordance with the SAP (SNUNM October 1999) and FJP 
(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 GOC 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 used to perform 
the risk assessment at DSS Site 1010. 

Because of the location, history of the site, and future land use (DOE et al. September 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Based upon the COGs 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 eoe 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 HME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 
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Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial and residential land-use scenarios compared to established 
numerical guidance. 

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

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

VI.9 Summary 

DSS Site 1010 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario the HI (O.OO) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 4E-10; thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00, 
and the incremental estimated excess cancer risk is 4.49E-10 for the industrial land-use 
scenario. The incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-9. 
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.00 and the 
incremental estimated excess cancer risk is 1.95E-9 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land­
use scenario. 

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

Table 11 
Summation of Incremental Radiological and Nonradiological Risks from 

DSS Site 1010, Building 6536 Septic System and Seepage Pit Carcinogens 

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

DSS = Drain and Septic Systems. 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the 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 (GOPEGs) in the soil at DSS Site 1010. A component of the NMED Risk­
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of 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 VI1.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
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V".2.1 Data Assessment 

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

V11.2.2 Bioaccumulation 

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

V11.2.3 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. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways are not associated with COCs at 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 

5/24/2004 

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 SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(ODE et al. September 1995); Workbook: Future Use Management Area 1 (ODE et al. October 
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (ODE and USAF January 
1996); Workbook: Future Use Management Area 7 (ODE 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 
SNUNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

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

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

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airbome compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate} 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents onlyl soil only constituents only} soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, 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 Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code deSignated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II 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 radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (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*(YvF or hEP) 
I =----------------~--~~~ 

S BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AP*ABS *EF*ED D =~s ______________________ _ 

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

Groundwater Ingestion 

5124/2004 

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 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by 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 potentially 
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 witl use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
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,1} 52 wklyr)a,1} 350a,b 

Exposure Duration (yr) 25a,b,c 3oa,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,1} 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mglday) 100a,b 200 Childa,1} 200 Child a,b 
100 Adulta,1} 100 Adult a,b 

Inhalation Pathway 
15 Child3 10 Child3 

Inhalation Rate (m3/day) 203,b 30 Adult3 20 Adult3 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E93 

Water Ingestion Pathway 
2.43 2.4a 2.4a 

Ingestion Rate (liter/dC!y) 
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, Vol. 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 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wklyr 
Exposure Duration (yr1 25a,b 3oa,b 

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

Soil Ingestion Pathway 
Ingestion Rate 100 mgldayc 100 mgldayc 
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 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
VeQetables & Grain (kQ/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. 
g == Gram(s) 
hr == Hour(s). 
kg == Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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365 day/yr 
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10,950d 
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