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Drain and s~ic ~_yslem site histories for the twelve DSS AOCs arc as follows: 

AOC ! Site Name I Loc.· I Ve" I Ve.r Dr.;n V .. r(sJ Sept;' I Year Sept;' 
Site I (ion Bldg. or Septic Tank EfOuent Tank 

Number I aud System Sampled Pu mped 
Sntem ! Abandoned . ' 0 1' t he 

Built ' l.as l T im(> 
1006 Bldg 6741 Septic TA- III 1968 1994 1992,1995 1996 

System 
1007 Bldg 6730 Septic TA-tII 

I 
1964 Early 1990s 1992. 1995 1996 

S rstem 
1010 Bldg 6536 Septic I TA·lII I 1967 1991 1990, 1991. 1996 

System and 1992. 1995 
SCl.-page Pil I 

1015 Fonner MO 231- TA-V 1988 1991 19901\991, 1996 
234 Septic System 1992.1995 

1020 MO- I46. MO·235, TA-UI 1978 1991 199Oil991. 1996 
T-40 Septic System 1995 

1024 MO 242· 245 TA·1l1 1976 1991 1990/ 1991, 1996 
Sc..."PIic System 1992, 1995 

1028 Bldg 6560 SeptIc TA·lII 1955 1991 1990/ 1991. 1996 
System and 1992.1995 
Seepage P;t 

1029 Bldg 6584 North TA·rn 1963 1991 1990/1991. 1996 
Septic S 's tem 1992, 1995 

1083 I Bldg 6570 Sept;c TA-HI 1956 1991 199011991 Unknown 
System (backtilled 

before 1995) 
1086 1 Bldg 6523 Sept;, TA·llI 1954 1991 1990:19<)1 Unknown 

System (backfilled 
before 1995 

1108 Bldg 6531 S«pagc TA·1Il 1960 1991 i ~o septic tank ..... A 
Pits at thiS site. 

1110 I Bldg 6536 Drain TA·1T1 1967 Early No septic umk I "'/I. 
System 19908'1 at this site . ____ 

Depth to Groundwater 

---- .. . - -- - - .. _._-- -- - -- --_ . . _. 
DSS Site Name Loc.ation Groundwatrr 
Site Depth ( fl bgs) 
Number 
1006 Bldg 6741 Septic System TA·l1I 460 
1007 Bld2 6730 Septic SYSlem TA· III 465 
1010 B ldg 6536 SePtic SYSlem and Seepage Pit TA·III 487 
1015 Former MO 23 1·234 SePtic SYSlem TA·V 496 
1020 MO· 146, MO·235, T·40 Septic System TA·lTI 487 
1024 MO 242· 245 SePtic SYStem TA·II1 485 
1028 Bldg 6560 Septic SVSlem and Seepage Pit TA· 1l1 482 
1029 Bld2 6584 Nonh SePlic Svslem TA·lII 482 
1083 Bldg 6570 Septic System TA· III 493 
1086 Bld2 6523 Scotic Svslem TA· lll 492 
1108 Bldg 6531 Seepage Pils TA·l1I 483 
1110 Bldg 6536 Drain System TA·l1I 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 rad ionuclides. 

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 envi ronment from drain systems. 

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

n 5S I 5;t.1\'.m, I Buded SoH S. mp Hng I Type(s) or Dr. ;'t SYSI , m" Pm ;". 
She Components Ikneat h and Soil S:t mplin~ Soil 

~ull1 ber (Drai n Lines, Ilrai nlines. I)~pths (ft bgs) Vapor 
Drywells) SreplIgc Pih. Sa mpling 

Loca ted With DI1'"Wells 
A Bac khne 

1006 Bldg 6741 1997 1998.1999 Drainfidd: 7. 12 2002 
Septic System 

1007 Rldg 6730 1997 199R, 1999 Drainfield: 4.5, 9.5 2002 
Sentic SYStem 

1010 Bldg 6536 None 2002 SeptiC System Seepage 2002 
Septic System Pi t: 15.20 
and SeeD ••• P;t 2~d St=epage Pit: 23 , 28 

lOIS I FonncrMO 1995 1998.1999 Drainfidd: 5. JO None 
23 1-234 Septic 

1020 I ~VO~I~6. MO- 1997 1998.1999 Drainficld: 5.5, 10.5 None 
235, T-40 
$c=ptic System 

1024 I MO 242·245 1997 1998.1999 DrainfieJd: 5, 10 J None 
Septic System 

1028 I D1dg 6560 None 2002 Septic S.ystem Seepage I 2002 
Septic System Pit 14.19 
and Seepaj!.e Pit 2nd S~a 'e Pit: 7, 12 

1029 I D1dg 6584 1997 1998.1999 Dramficld: 5, 10 2002 
North Septic 
System 

1083 Bldg 6570 2002 2002 Seepage Pit 9. 14 2002 
Septic System 

1086 Bldg 6523 2003 2002 1 Seepage Pit; 10. 15 None 
SePtic System 

11 08 Bldg 6531 None 2002 Seepage Pus: 10. t 5 2002 
Seeoal!c Pits 

1110 D1dg 6530 1997 2002 Dram Pipe: 10. 15, 20 None 
Drain System 

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 lanJ u.~ S(.:cnario ri 51... ass~sment val ues tor COC:s at the tw"c1YC AOCs are <IS 
follows: 

I)SSSi lll" 
Rc..~i d(>nt i al ~~ntJ u~ Sccnll rio 

I 1::.\ n"ssCancer 
I Risk Nu mher ! DSS Silt' ~ 

1006 
""",'--....L __ ,lb,Lll r d I ndu 

- -- 0.26" 

1007 

I Dldg&7., S'';''''''''''' 

Bldg 6730 Septic S)'sl~m I 
1 1·.5 · 1('t3C:12;-;.6""E"'."1-~; 

li ~i~ ! l_~r~~::t~7~~~E_ i I 
lnI:reml'm,rl 

IOlO Bldg 6536 S(P1K: Sy:-t ... ·JIl 0.00 2E·9 

~ 
and S~<1&e Pit 
Fonner ~'IO 23 1·234 0.23 IE-5 TOillt 1.29L:-1'i 
Sc )Iic SYStems 

IO::!O MO·I-M. MO ... ns. T-40 
O"'.oo""" __ -+ __ ....."lnercmC':'n"'''''-I __ -j 

SeJtic S ~leUl 

1024 I MO 242:245 S~lk 

rum- S~tcm 
i Bldg 6560 Septit· System 

------------!.. and Se:epagc Pil 
iO!9 Bldg fl58 4 N(lrth Septic 

Syslc!m 

I~Udl:. 6570 S9!:lac SYStem 
101\(, I HIde: fi523 S~tic S~u:m 
1108 Bldg [,531 S~gt Pili 

0.21 

0.00 

1 2.17 T013VO.06 IncrcDlcnraj 
(after rctnO\"al ofa~phalt · 

IikeSVOCs) 
~ 
0.00 
0.26 

1110 Iltd~ 65J6 Drain S~lcm U.OO 
"".\lED 

I G uidlll!;," - ~q 

11-:·5 T0I31d.65E-i 
Incremental 

8[·10 

SF. ·:'ii Touli2.93[-6 
Incn:roent . .aI (uftcr rt"lno\1I1 ,)f 

~~pha.J~-hk.~ SVOCs) 
2E-9 
2E-9 

1 E·S TOlal 2.98£-6 
Incremental 

JE-9 
<I E ... 5 

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

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

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

MAR 2 3 211M 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

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

Dear Mr. Kieling: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed SWMU Assessment Reports and Proposals for No 
Further Action (NFA) for Drain and Septic Systems (DSS) Sites 1006, 1007, 
1015,1020,1024,1029,1108, and 1110 at Sandia National Laboratories, New 
Mexico, EPA 10 No. NM5890110518. 

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for DSS Sites 1006, 1007, 1015, 
1020,1024,1029, 1108, and 1110. The risk assessments conclude that for 
these eight sites (1) there is no significant risk to human health under both the 
industrial and residential land-use scenarios, and (2) that there are no ecological 
risks associated with these sites. 

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

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

Enclosure 

Sincerely, 

~J 
Patty Wag ner 
Manager 



J. Kieling (2) 

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

cc wlo enclosure: 
K. Thomas, EPA, Region 6 
S. Martin, NMEO-HWB 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1089 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL. MS 0141 
M. J. Davis, SNL. MS 1089 
ESHSEC Records Center, MS 1087 
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Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 

DRAIN AND SEPTIC SYSTEMS SITE 1029, 
BUILDING 6584 NORTH SEPTIC SYSTEM 

March 2004 

United States Department of Energy 
Sandia Site Office 
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Technical Area 
trip blank 
Technical Operating Procedure 
volatile organic compound 
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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)lHazardous 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 1029: BUILDING 6584 NORTH SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1029, the Building 6584 North 
Septic System. There are no known or specific environmental concerns at this site. The 
assessment was conducted to determine whether environmental contamination was released to 
the environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1029. This N FA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6584 North Septic System, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment. Septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1029 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1029 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 1029 is located on the north side of the northern boundary of SNUNM Technical Area 
(TA)-1I1 on federally owned land controlled by Kirtland Air Force Base (KAFB) (Figure 2.2.1 1). 
The center of the site is located approximately 500 feet west-northwest of the entrance to TA-III 
and is approximately 250 northwest of the northwest corner of Building 6584 (Figure 2.2.1-2). 
The abandoned septic system consisted of a septic tank of unknown volume that emptied to an 
exceptionally large drainfield conSisting of four 1OO-foot-long parallel drain lines (Figure 2.2.1-2). 
Construction details are based upon site inspections and backhoe excavations of the system. 
The system received discharges from Building 6584. 

The surface geology at DSS Site 1029 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 1029, and typically consist of a mixture of silts, sands, and gravels that are poorly 
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 
5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic 
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conductivities (SNUNM March 1996). Site vegetation in the general vicinity of DSS Site 1029 
consists primarily of desert grasses, shrubs, and cacti. 

The ground surface in the vicinity of the site is flat or slopes very slightly to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.2 miles north 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 5,404 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 482 feet below ground surface 
(bgs) at the site. Groundwater flowis thought to be generally to the west in this area (SNUNM 
March 2002). The nearest production wells to DSS Site 1029 are KAFB-4 and KAFB-11, 
approximately 2.6 and 3.0 miles to the northwest and northeast, respectively. The nearest 
groundwater monitoring well (TAV-MW5) is approximately 100 feet south of the center of the 
DSS Site 1029 drainfield. 

2.2.2 Operational History 

Available information indicates that Building 6584 was constructed in 1963 and it is assumed 
the septic system was constructed at the same time. Building 6584 was extensively remodeled 
in 2002 and is currently known as the Administrative Center for Test Engineering (SNUNM 
March 2003). Because operational records are not available, the investigation of this site was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. By June 1991 the septic system discharges were routed to 
the City of Albuquerque sanitary sewer system (Jones June 1991). The old septic system line 
would have been disconnected, capped, and the system abandoned in place concurrent with 
this change (Romero September 2003). 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1029 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1029 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Four 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 1997, a backhoe was used to physically locate the buried drainfield drain 
lines at the site (Investigation 2). In 1998 and 1999, near-surface soil samples were collected 
from three borings in the drainfield area (Investigation 3). In 2002, a passive soil-vapor survey 
was conducted to determine whether areas of significant volatile organic compound (VOC) 
contamination were present in the soil in the drainfield (Investigation 4). Investigations 2,3, 
and 4 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. 

As part of the SNUNM Septic System Monitoring Program, aqueous and/or sludge waste 
characterization samples were collected from the Building 6584 North Septic System septic tank 
in late 1990 or early 1991, 1992, and again in 1995 (SNUNM April 1991, SNUNM June 1993, 
SNUNM December 1995). Aqueous samples collected in late 1990 or early 1991 were 
analyzed at an off-site laboratory for VOCs, semivolatile organic compounds (SVOCs), oil and 
grease, phenolics, metals, gross alpha/beta activity, and radionuclides. Sludge samples 
collected on July 28 and 29, 1992 were analyzed at an off-site laboratory for gross alpha/beta 
activity, tritium, and radionuclides by gamma spectroscopy. Sludge samples were also 
collected from the septic tank on July 10, 1995, and were analyzed at an off-site laboratory for 
VOCs, SVOCs, pesticides, polychlorinated biphenyls (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. The analytical results for these three septic tank sampling events are presented in 
Annex A. 

On February 27 and 29, 1996, the residual contents, approximately 1,800 gallons of waste and 
added water, were pumped out and managed according to SNUNM policy (Shain August 1996). 

3.3 Investigation 2-Backhoe Excavation 

On May 30, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1029 drainfield system. The drainfield was found to consist of four 
parallel drain lines, arranged as shown on Figure 2.2.1-2, with an average drain line depth of 
approximately 3 feet bgs. No visible evidence of stained or discolored soil or odors indicating 
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residual contamination was observed during the excavation. No samples were collected during 
the backhoe excavation at the site. 

3.4 Investigation 3-Soil Sampling 

Once the system drain lines were located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
July 1 and 6, 1998, and again on August 24 and 25, 1999, soil samples were collected from 
three drainfield boreholes. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 
shows soil samples being collected in the drainfield area of DSS Site 1029. A summary of the 
boreholes, sample depths, sample analyses, analytical methods, laboratories, and sample dates 
are presented in Table 3.4-1. Refusal was repeatedly encountered in the 10-foot depth interval 
at the borehole BH2 location (Figure 2.2.1-2) in 1998, and as a result, no SVOC, high explosive 
(HE) compounds, metals, gross alpha/beta activity, or gamma spectroscopy samples were 
collected from this location and depth at the site. Additional samples (including VOCs, PCBs, 
total cyanide, and hexavalent chromium) were successfully collected from the 10-foot interval in 
borehole BH2 in 1999, although difficu1t drilling and sampling conditions were again 
encountered at this location. 

3.4.1 Soil Sampling Methodology 

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

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

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for arlalysis. 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-site and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1029 soil samples are summarized 
in Table 3.4-1. 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe ™ in the drainfield area of DSS Site 1029, 

Building 6584 North Septic System. View to the southeast. August 24, 1999 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1029, Building 6584 North Septic System Soil Samples 

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

Sampling Area Locations Borehole (ft bgs) Soil SamQies 
Drainfield 3 5,10 6 

3 5, 10 5 + 1 Duplicate 

3 5,10 6 + 1 Duplicate 

3 5, 10 5 + 1 Duplicate 

3 5,10 5 + 1 Duplicate 

3 5,10 6 + 1 Duplicate 

3 5, 10 6 + 1 Duplicate 

3 5, 10 5 + 1 Duplicate 

3 5,10 5 

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

Analytical Parameters and Analytical 
EPA Methodsa Laboratory 

vacs GEL 
EPA Method 8260 
svacs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds ERCL, GEL 
EPA Method 8330 
RCRA Metals + Zinc ERCL, GEL 
EPA Methods 600017000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma Spectroscopy RPSD, GEL 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
08/24/99-
08/25/99 
07/01/98-
07/06/98 
08/24/99-
08/25/99 
07/01/98-
07/06/98 
07/01/98-
07/06/98 
08/24/99-
08/25/99 
08/24/99-
08/25/99 
07/01/98-
07/06/98 
07/01/98-
07/06/98 



3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1029 are presented and discussed 
in this section. 

VOC analytical results for the six soil samples collected from the drainfield boreholes are 
summarized in Table 3.4.2-1. Method Detection Limits (MDLs) for the VOC soil analyses are 
presented in Table 3.4.2-2. Three VOCs (2-butanone, methylene chloride, and toluene) were 
detected in the VOC soil samples collected from this site. Even though these compounds were 
not detected in the associated trip blank, they are common laboratory contaminants and may 
not be indicative of soil contamination at this site. 

SVOCs 

SVOC analytical results for the five soil samples and one duplicate collected from the drainfield 
boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in 
Table 3.4.2-4. Twelve SVOCs were detected in the duplicate sample collected at 5 feet bgs in 
borehole BH2 (Figure 2.2.1-2), and no SVOCs were detected in the primary sample from this 
interval, or in any other SVOC sample collected at this site. The 12 SVOCs appear to be 
common components of asphalt (NPS July 1997), and probably indicate the presence of asphalt 
material in the duplicate sample. The area of the DSS Site 1029 drainfield is undeveloped and 
is easily accessed by vehicles. Small amounts of construction debris were also noted at the site 
during the sampling, and it is possible that asphalt fragments could have been incorporated into 
the sample while it was being collected. The absence of SVOCs in the other samples collected 
at this site suggests an isolated SVOC source (e.g., asphalt), rather than any kind of significant 
or widespread SVOC contamination at the site. 

PCB analytical results for the six soil samples and one duplicate collected from the drainfield 
boreholes are summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in 
Table 3.4.2-6. No PCBs were detected in any of the samples collected from this site. 

HE Compounds 

High explosive (HE) compound analytical results for the five soil samples and one duplicate 
collected from the drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil 
analyses are presented in Table 3.4.2-8. No HE compounds were detected in any of the 
samples collected from this site. 
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Table 3.4.2-1 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, vac Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes vacs (EPA Method 8260a) (Jlglkg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 
602764 6584N-DF1-BH 1-5-S 5 
602764 6584N-DF1-BH1-10-S 10 
602764 6584N-DF1-BH2-5-S 5 
602764 6584N-OF1-BH2-10-S 10 
602764 6584N-OF1-BH3-5-S 5 
602764 6584N-OF1-BH3-10-S 10 

Quality Assurance/Quality Control Sample (J.I.g/L) 
602763 Tl2fT 42fT 43-SP1-TBc NA 

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

Methylene 
2-Butanone Chloride 
ND (3.2 J) 1.7 J (5 

11 ... 2 J (5 
5.9 ... 7.3 

ND (3.2 J) 1.7 J (5 
3.6 J (5 1.6 J (5 
4.9 J (5 1.7 J (5 

NO (5.9) ND (1.2) 

cER sample 10 reflects the final site for vac samples included in this shipment. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Analytical result was qualified as an estimated value. 

Toluene 

ND (0.9) 
ND(0.91 

ND (0.5) 

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

MDL = Method detection limit. 
jlg/kg = Microgram(s) per kilogram. 
jlg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
vac = Volatile organic compound. 

1.9 
1.6 

1.3 
1.1 
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Table 3.4.2-2 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8260a 

Detection Limit 
Analyte ()..lg/kg) 

Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 
Dibromochloromethane 0.2 
1,l-Dichloroethane 0.1 
1,2-Dichloroethane 0.2 
1,1-Dichloroethene 0.3 
cis-1 ,2-Dichloroethene 0.1 
trans-1,2-Dichloroethene 0.1 
1,2-Dichloropropane 0.2 
cis-1,3-Dichloropropene 0.2 
trans-1,3-Dichloropropene 0.3 
Ethylbenzene 0.3 
2-Hexanone 2.8 
Methylene chloride 1.4 
4-Methyl-2-pentanone 3.1 
Styrene 0.3 
1,1 ,2,2-T et~achloroethane 0.6 
Tetrachloroethene 0.4 
Toluene 0.9 
1,1,1-Trichloroethane 0.1 
1,1,2-Trichloroethane 0.3 
Trichloroethene 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylene 0.7 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
)..lg/kg = Microgram(s) per kilogram. 
vac = Volatile organic compound. 
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Table 3.4.2-3 
Summary of ass Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (tt) 
600435 6584N-OF1-BHl-5-S 5 
600435 6584N-OF1-BH1-10-S 10 
600435 6584N-DF l-BH2-5-S 5 
600435 6584N-OF 1-BH2-5-0U 5 
600510 6584N-OF1-BH3-5-S 5 
600510 6584N-OF1 -BH3-10-S 10 

Sample Attributes 
Record Sample 

Numberb ERSam~le 10 Depth (ttl 
600435 6584N-OF 1-BH 1-5-S 5 
600435 6584N-OF1-BH 1-1 O-S 10 
600435 6584N-OF1-BH2-5-S 5 
600435 6584N-OF1-BH2-5-0U 5 
600510 6584N-OF l-BH3-5-S 5 
600510 6584N-DF1-BH3-10-S 10 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVohain-of-custody record. 
BH 
OF 
DSS 
DU 
EPA 
ER 
ft 
10 

:=: Borehole. 
= Orainfield. 
:: Drain and Septic Systems. 
= Duplicate sample. 
= U.S. Environmental Protection Agency. 
::: Environmental Restoration. 
= Foot (feet). 
= Identification. 

Anthracene 
NO(170J) 
NO {170 Jl 
NO (170 J) 

370 J 
NDl170t 
NOJJ70l. 

Chrysene 
NO (170 J) 
NO(170J) 
NO {170 Jl 

3,200 J 
NOl170)_ 
NDillO) 

J = Analytical result was qualified as an estimated value. 

July 1998 
(Off-Site Laboratory) 

SVOCs (EPA Method 8270a) (Ilg/kg) 
Benzo(a) Benzo(a) Benzo(b) 

anthracene pyrene fluoranthene 
NO (170 J) NO (170 J) NO (170 J) 
NOl170 J) ND(170 J) NO (170 J) 
NO (170 J) NO (170 J) NO (170 J) 

2,700 J 2200J 3,100 J 
NO (170) NO (170) NO (170) 
ND(170) NO iJ70) NO (170) 

SVOCs (EPA Method 8270a) (\-lg/kg) 
Dibenz[a,hj Indeno(1,2,3-cd) 
anthracene Fluoranthene pyrene 
NO 170J) NO (170 J) NO (170 Jl 
NO 170 J) NO (170 J) NO (170 J) 
NO 170 J) NO (170 J) NO(170Jl 

330 J (342 4,'00 J 880J 
NO (170) NO (170) NO (llO) 
ND(170) NO (170) NO (170) 

Benzo(g,h,i) 
perylene 
NO (170 J) 
NO (170 J) 
NO (170 J) 

910 J 
NO (170) 
ND(170) 

Phenanthrene 
NO (170 Jj 
NO (170 J) 
NOl170 Jl 

',600 J 
NO (170) 
NO (1701 

J ( ) 
MOL 

:: 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. 

/lg/kg 
NO (} 
S 
SVOC 

:: Microgram(s) per kilogram. 
::: Not detected above the MOL, shown in parentheses. 
= Soil sample. 
:: Semivo/atile organic compound. 

Benzo(k) 
fluoranthene 
NO (170 J) 
NO (170 Jl 
NO (170 Jt 

1000J 
NO (170) 
NO (170) 

Pyrene 
ND(170 Jt 
NO (170 J) 
NO (170 Jl 

3,500 oJ 

NO (HOL 
NO (170) 



Table 3.4.2-4 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (J.lg/kg) 

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

Refer to footnotes at end of table. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
July 1998 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~/kg) 

Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
Indeno(1,2,3-cd)pyrene 170 
Isophorone 170 
2-Methylnaphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-N itroan iline 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitrophenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1,2,4-Trichlorobenzene 170 
2,4,5-Trichlorollhenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
119/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Numberb ER Sample 10 Depth (ft) ().lg/kg) 
602764 6584N-DF1-BH 1-5-S 5 ND 
602764 6584N-DF1-BH 1-1 O-S 10 NO 
602764 6584N-DF1-BH2-5-S 5 NO 
602764 6584N-DF1-BH2-10-S 10 NO 
602764 6584N-DF1-BH3-5-S 5 NO 
602764 6584N-DF1-BH3-5-0U 5 ND 
602764 6584N-DF1-BH3-10-S 10 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drain field. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
Ilg/kg = Microgram(s) per kilogram. 
NO = Not detected. 
PCB = Polychlorinated biphenyls. 
S = Soil sample. 
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Table 3.4.2-6 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Lim it 
Analyte Jgg/kgl 

Aroclor-l016 1.22 
Aroclor-1221 2.82 
Aroclor -1232 1.63 
Aroclor-1242 1.67 
Aroclor-1248 0.907 
Aroclor-1254 1.16 
Aroclor-1260 0.943 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
)lg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyls. 
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Table 3.4.2-7 
Summary of DSS Site 1029, Building 6584 North Septic System 
Confirmatory Soil Sampling, HE Compound Analytical Results 

July 1998 
(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Number!' ER Sample ID Depth (ft) 
600434 6584N-DF1-BH1-5-S 5 
600434 6584N-DF1-BH1-10-S 10 
600434 6584N-DF1-BH2-5-S 5 
600435 6584N-DF1-BH2-5-DU 5 
600449 6584N-DF1-BH3-5-S 5 
600449 6584N-DF1-BH3-10-S 10 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
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HE 
(EPA Method 8330a) 

(mg/kg) 
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ND 
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Table 3.4.2-8 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
July 1998 

(On- and Off-Site Laboratories) 

EPA Method 8330a 

Detection Limit 
Analyte (mg/kg) 

2-Amino-4,6-dinitrotoluene 0.0066-0.12 
4-Amino-2,6-dinitrotoluene 0.0055-0.1 
1,3-Dinitrobenzene 0.0041-0.073 
2,4-Dinitrotoluene 0.0062-0.24 
2,6-Dinitrotoluene 0.0065-0.28 
HMX 0.0053-0.12 
Nitrobenzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-Nitrotoluene 0.011-0.12 
Pentaerythritol tetranitrate 0.0075-0.34 
RDX 0.0097-0.18 
1,3,5-Trinitrobenzene 0.0066-0.1 
2,4,6-Trinitrotoluene 0.0057-0.28 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7-tetrazocine. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 

RCRA Metals Plus Zinc and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals plus zinc and hexavalent chromium 
analytical results for the five soil samples and one duplicate (RCRA metals) and six soil 
samples and one duplicate (hexavalent chromium) collected from the drainfield boreholes 
are summarized in Table 3.4.2-9. MDLs for the metals soil analyses are presented in 
Table 3.4.2-10. Zinc was added to the metals analyte list for the soil samples because a 
relatively high amount of zinc was detected in a sludge sample collected from the septic tank in 
July 1995. With the exception of arsenic, none of the metal concentrations detected in the 
samples exceeded their corresponding NMED-approved background concentrations, Arsenic 
was detected at a concentration above the NMED-approved background in two of the six 
samples analyzed for arsenic from this site. 

AU3-04/wP/SNL04:R5474.doc 3-15 840857.03.01 03108104 8:54 AM 



Ul , ..... 
0) 

Table 3.4.2-9 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, Metals Analytical Results 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

Sample Attributes Metals (EPA Method 6000t700017196A3) (mg,kg) 
Record Sample 

Number'l ER Sample 10 Depth (tt) Arsenio 
600434, 6584N-OF1-BH1-5-S 5 5 
602764 
600434, 6584N-OF1-BH1-10-S 10 5.5 
602764 
600434, 6584N-DF1-BH2-5-S 5 3.8 
602764 
600435 6584N-DF1·BH2-5·DU 5 2.08 
602764 6584N-DFl-8H2-10-S 10 NS 
600449, 6584N-DF1-BH3-5-S 5 3 
602764 
602764 6584N-DF1-BH3-5-DU 5 NS 
600449, 6584N-DF1-BH3-10-S 10 3 
602764 

Background Concentration-Southwest Areao 4.4 

Note: Values in bold exceed background soil concentrations. 

8Analysis requestlchain-of·custody record. 

bOinwiddie September 1997. 
BH := Borehole. 
OF := Dralnfield. 
OSS := Drain and SeptiC Systems. 
DU := Duplicate sample. 
EPA := U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
ID -= Identification. 
J = Analytical result was qualified as an estimated value. 

Barium 
120 

120 

94 

78.5 
NS 
61 

NS 
100 J 

214 

Cadmium Chromium Chromium (VI) lead Mercury Selenium 
0.14J (0.16) 10 0.0608 J (0.203) 6.2 NO (0.041 J) NO (0.31) 

0.11 J (0.15) 12 0.0796 J (0.199) 6.2 NO (0.038 J) 0.34J (1.1) 

0.22 11 NO (0.034) 7.2 NO (0.039J) 0.3 J (1.2) 

NDlo.o104) 4.72 NS 4.55 ND (0.0173) ND(O.07) 
NS NS 0.07 J [0.2} NS NS NS 

0.14J (0.16) 5.2 0.0601 J (0.2) 3.6 ND (0.04) NO (0.3) 

NS NS NO (0.0341) NS NS NS 
p.082J (0.16) 8.1 0.0598J (0.199) 4.4 NO (0.04) 0.33 J (1.2) 

0.9 15.9 1 11.8 <0.1 <1 

J ( ) = The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown In parentheses. 
mglkg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
NS = No sample. 
S := Soil sample. 

Silver Zinc 
0.077 J (0.16) 31 

ND (0.038) 30 

0.87 47 

0.171 J( 1.22) 24.8 

NS NS 
NO (0.04) 20 

NS NS 
NO (0.04) 22 

<1 62 



Total Cyanide 

Table 3.4.2-10 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
July 1998 and August 1999 

(On- and Off-Site Laboratories) 

EPA Method 600017000171 96Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.149-0.62 
Barium 0.0166-0.52 
Cadmium 0.0104-0.041 
Chromium 0.0365-0.72 
Chromium (VI) 0.0338-0.0345 
Lead 0.0339-0.31 
Mercury 0.0173-0.041 
Selenium 0.07-0.31 
Silver 0.031-0.041 
Zinc 0.0483-4.1 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method Detection Limit. 
mglkg = Milligram(s) per kilogram. 

Total cyanide analytical results for the six soil samples and one duplicate collected from the 
drainfield boreholes are summarized in Table 3.4.2-11. MDLs for the soil cyanide analyses are 
presented in Table 3.4.2-12. Cyanide was not detected in any of the samples collected from 
this site. 

Radionuclides 

Gamma spectroscopy analytical results for the five soil samples and one duplicate collected 
from the drainfield boreholes are summarized in Table 3.4.2-13. No activities above the 
NMED-approved background levels were detected in any sample analyzed. 

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the five soil samples collected from the drainfield 
boreholes are summarized in Table 3.4.2-14. The gross alpha activity of 19.7 picocuries 
(pCi)/gram (g) in the 5-foot sample from borehole BH3 was slightly above the New Mexico­
established background activity of 17.4 pCi/g. No other gross alpha or beta activity was 
detected above the New Mexico-established background levels (Miller September 2003) in any 
of the samples. These results indicate no significant levels of radioactive material are present in 
the soil at the site. 
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Table 3.4.2-11 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
August 1999 

(Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012Aa) 

Sample Attributes (mg/kg) 
Record Sample 

Number!> ER Sample ID Depth (ft) Total Cyanide 
602764 6584N-DF1-BH1-5-S 5 ND 
602764 6584N-DF1-BH1-10-S 10 ND 
602764 6584N-DF1-BH2-5-S 5 ND 
602764 6584N-DF1-BH2-10-S 10 ND 
602764 6584N-DF1-BH3-5-S 5 ND 
602764 6584N-DF1-BH3-5-DU 5 ND 
602764 6584N-DF1-BH3-10-S 10 ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection Limit 

Analyte (mg/~ 
Total Cyanide 0.131~.139 

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 3.4.2-13 
Summary of DSS Site 1029, Building 6584 North Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
July 1998 

(On- and Off-Site Laboratories) 

SamQle Attributes Activity (EPA Method 901.1 a) (pCi/Q) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Numberb ER Sample ID Depth (tt) Result 
600436 6584N-DF1·BHl-5-S 5 0.0210 
600436 65B4N-OF 1-BH 1-1 O-S 10 ND (0.0182) 
600436 6584N-DF1-BH2-5-S 5 0.0449 
600435 6584N-DF1·BH2-S-DU 5 0.0306 
600511 6584N-DF1-BH3-5-S 5 NO (0.0147) 
600511 6584N-OF1-BH3-10-S 10 NO (0.0146) 

Background Activity-Southwest Area 0.079 
Supergroupd 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity . 
dOinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
ID ::: Identification. 
MOL = Method detection limit. 
NA ::: Not applicable. 
ND (} ::: Not detected above the MDL, shown in parentheses. 
pCi/g ::: Picocurie{s) per gram. 
S = Soil sample. 

= Error not calculated for nondetectable results. 

Errore Result Errore Result Errore 
0.00512 0.619 1.10 NO (0.0637) -. 

-- 0.641 0.310 ND (0.101 --
0.Q178 0.578 0.283 NO (0.0522) --
0.0288 0.728 0.0919 0.0688 0.0823 

-- 0.555 0.541 0.102 0.0782 
-- 0.486 0.240 NO (0.0842) --

NA 1.01 NA 0.16 NA 

Uranium-238 
Result Errore 
0.477 0.374 
0.818 0.362 
0.570 0.301 

NO (0.344) -' 
00409 0.254 
0.312 0.246 

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1029, Building 6584 North Septic System 
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 

July 1998 
(Off-Site Laboratory) 

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

Number!> ER Sample ID Depth (tt) Result Error: Result Error: 
600435 6584N-DF1-BH1-5-S 5 8.19 3 20 3.56 
600435 6584N-DF1-BH 1-1 O-S 10 7.05 2.78 16.1 3.46 
600435 6584N-DF1-BH2-5-S 5 9.21 3.3 19.4 3.7 
600510 6584N-DF1-BH3-5-S 5 19.7 4.27 31.9 4.13 
600510 6584N-DF1-BH3-10-S 10 12.4 3.84 22.1 3.77 

Background Activity<! 17.4 NA 37.4 NA 

Note: Values in bold represent analytes detected above their respective background activity level. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

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

Throughout the DSS project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicates, equipment blanks 
(EBs), and trip blanks (TBs). Typically, samples were shipped to the laboratory in batches of up 
to 20 samples, so that anyone shipment might contain samples from several sites. Aqueous 
EB samples were collected at an approximate frequency of 1 per 20 samples and sent to the 
laboratory. The EB samples were analyzed for the same analytical suite as the soil samples in 
that shipment. The analytical results for the EB samples appear only on the data tables for the 
site where they were collected. However, the results were used in the data validation process 
for all the samples in that batch. No EB samples were collected at DSS Site 1029. 

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 samples 
in that batch. No VOCs were detected in this TB (Table 3.4.2-1). 
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As shown in Tables 3.4.2-3, -5, -7, -9, -11, and 3.4.2-13, to assess the precision and 
repeatability of sampling and analytical procedures, duplicate soil samples (designated 'DU') 
were collected and analyzed at both the on- and off-site laboratories for SVOCs, PCBs, HE 
compounds, RCRA metals plus zinc and hexavalent chromium, cyanide, and radio nuclides by 
gamma spectroscopy. 

As shown in Table 3.4.2-3, no SVOCs were detected in the primary sample from the 5-foot 
depth in borehole BH2, whereas twelve SVOCs were detected in duplicate sample from the 
same interval. As explained in Section 3.4.2 above, this difference may be due to asphalt 
fragments that may have been incorporated into the duplicate sample while it was being 
collected. 

As shown in Table 3.4.2-5, PCBs were not detected in either the primary or duplicate samples 
from the 5-foot depth in borehole BH3. 

As shown in Table 3.4.2-7, no HE compounds were detected in either the primary or duplicate 
samples from the 5-foot depth in borehole BH2. 

As shown in Table 3.4.2-9, metals concentrations in the primary and duplicate samples from the 
5-foot interval in borehole BH2 that were sent to different laboratories compared as follows: 

• Arsenic and barium concentrations were comparable. 

• Mercury was not detected in either the primary or duplicate sample. 

• Low concentrations of cadmium and selenium were detected in the primary 
sample but were not detected in the duplicate sample. 

• Chromium, lead, and zinc concentrations in the primary sample were 
approximately twice that in the duplicate sample, and the silver concentration in 
the primary sample was approximately 5 times that in the duplicate sample. 

In addition, hexavalent chromium was detected in the primary sample from the 5-foot depth in 
borehole BH3, and was not detected in the duplicate sample from that interval. 

As shown in Table 3.4.2-11, total cyanide was not detected in either the primary or the duplicate 
sample from the 5-foot depth in borehole BH3. 

Finally, as shown in Table 3.4.2-13, cesium-137 and thorium-232 activities in the primary and 
duplicate samples from the 5-foot depth in borehole BH2 were comparable. Uranium-235 
activity was not detected in the primary sample but was detected in the duplicate sample, as 
opposed to uranium-238 which was detected in the primary sample but not in the duplicate 
sample. 

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 ' 
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.2 (SNUNM July 1996). Annex B contains the data validation 
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reports for the samples collected at this site. The data are acceptable for use in this NFA 
proposal. 

3.5 Investigation 4-Passive Soil-Vapor Sampling 

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6584 North 
Septic System drainfield area. This survey was required at this site by NMED/HWB regulators 
and was conducted to determine whether significant VOC contamination was present in the soil 
at the site. 

3.5.1 Passive Soil-Vapor Sampling Methodology 

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

Each GS soil-vapor sampler consists of a 1-foot long, 0.25-inch diameter tube of waterproof, 
vapor-permeable fabric containing 40 milligrams of absorbent material. At each sampling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe TM. 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 t6 the ground surface, was backfilled with site soil. 

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

3.5.2 Soil-Vapor Survey Results and Conclusions 

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 30, 2002, and were retrieved on 
May 15, 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 C. 

As shown in the analytical results tables in Annex C, the GS samplers were analyzed for a 
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and 
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but 
quantifiable) amounts of 12 VOCs were detected in the GS samplers installed at this site. The 
analytical results indicated there were no areas of significant VOC contamination at the site that 
would require additional characterization. 
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3.6 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and 
extent of possible COC releases. There are no further data gaps regarding characterization of 
DSS Site 1029. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1029, the Building 6584 North Septic System, is based 
upon the COCs identified in the soil samples collected from beneath the drainfield at this site. 
This section summarizes the nature and extent of contamination and the environmental fate of 
the COCs. 

4.1 Nature and Extent of Contamination 

Potential COCs at DSS Site 1029 consist of VOCs, SVOCs, PCBs, HE compounds, or cyanide, 
RCRA metals plus zinc, hexavalent chromium, and radionuclides. Three VOCs and twelve 
SVOCs were detected, and no PCBs, HE compounds, or cyanide were identified in samples 
from this site. None of the eight RCRA metals plus zinc and hexavalent chromium 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, with the exception of arsenic in two boreholes. 
None of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels. Finally, the gross alpha activity in one of the 
six gross alpha soil samples from this site exceeded the New Mexico-established background 
gross alpha activity level. No gross beta activity exceeded the New Mexico-established gross 
beta background activity level. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and drainfield. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1). 
The depth to groundwater at the site (approximately 482 feet bgs) most likely precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COGs at 
DSS Site 1029. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1029. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1029 is industrial (DOE et al. 
September 1995). 

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

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

Sourcesa Mechanism Mechanism Receptors 

fiecreat"",,1 Biota 
Worl:er 

Adult k auna 

~ercolation I Dermal Contact 0 0 
to Vadose Zone Water 

j Ingestion b 0 0 
Soil 

VOCs: 2-Butanone, 
Methylene chloride, 
Toluene 

SVOCs: Anthracene, 
Benzo(a)anthracene, 
Benzo~alPyrene 
Benzo b fluoranthene 
BenzO~g,h,i)perylene 

Release of Metals, Benzo k)fluoranthene 
~ I Dust I I I Dermal Contact • 0 

Septic System Organics and/or Other - Chrysene Air 
.j::a,. Effluent Contaminants to Soil Dibenz[a,h]anthracene I EmisSions I l I Ingestion b / • 0 I Fluoranthene ,..- Inhalation c.u Indeno(1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

Metals: Arsenic, 
Mercury, Selenium, 
Silver 

Cyanide Dermal Contact • 0 

I r-Direct Soil External 0 0 I Irradiation 

Ingestion 
b • • 

LEGEND 
Uptake!l Biota I Biota C 0 • • Evaluated in - and Fo Chain 

I 
Ingestion/Uptake 

Risk Assessment a Primary source activities no Transfers 

o Not Evaluated in longer conducted. 
Risk Assessment b For Flora, ingestion = uptake 

840857.03010000 A77 C Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1029, Building 6584 North Septic System 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1029, Building 6584 North Septic System 

Number 
of 

COC Type Samples8 

VOCs 6 
6 
6 

SVOCs 6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

PCBs 7 
HE Compounds 6 
RCRA Metals + Zinc 6 

6 
6 
6 

Hexavalent Chromium 7 
Cyanide 7 
Radionuclides Gamma Spectroscopy 6 
(pCi/g) Gross Alpha 5 

Gross Beta 5 

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

COCs Detected, or 
With Concentrations 

Greater Than 
Background or 
Nonquantified 
Background 
2-Butanone 

Methylene chloride 
Toluene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(Q,h,i)pervlene 
Benzo(k)fluoranthene 

Chrysene 
Dibenz[ a,h )anthracene 

Fluoranthene 
Indeno(1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 
None 
None 

Arsenic 
Mercury 

Selenium 
Silver 
None 

C"'yanide 
None 

Gross Alpha 
None 

Maximum 
Background Maximum 

LimiVSouthwest ConcentrationC 

Area Supergroupb (AI! Samples) 
(mg/kgl lmg/kg) 

NA 0.011 J 
NA 0.0073 J 
NA 0.0019 
NA 0.370 J 
NA 2.70 J 
NA 2.20J 
NA 3.10 J 
NA 0.910 J 
NA 1.00 J 
NA 3.20 J 
NA 0.330 J 
NA 4.10 J 
NA 0.880 J 
NA 1.60 J 
NA 3.50J 
NA NA 
NA NA 
4.4 5.5 
NO ND (0.041 J) 
NQ 0.34J 
NO 0.87 
NA NA 
NO ND_(0.139) 
NA NA 

17.4t 19.7 
NA NA 

cMaximum concentration is either the maximum amount detected, or the maximum MOL or MDA if nothing was detected. 

Average 
Concentrationd 

img/kg) 
0.005 J 
0.003 J 
0.001 

0.133 J 
0.521 J 
0.438 J 
0.588 J 
0.226 J 
0.238 J 
0.604 J 
0.126 J 
0.754 J 
0.218 J 
0.338 J 
0.654 J 

NA 
NA 
3.73 

0.0179 
0.138 
0.196 

NA 
0.068 

NA 
NCg 
NA 

Number of 
Samples Where 

GOGs Detected, or 
With Concentrations 

Greater Than 
Background or 
Nonquantified 
Backgrounde 

4 
6 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

None 
None 

2 
None 
None 
None 
None 
None 
None 

1 
None 

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for non detect 
results, divided by the number of samples. 



» 

I 
~ 
~ 
::0 

~ 
'" g 

+:>. , 
C) 

~ 
ffi 
" 8 
~ 

I 
'" ~ 
» ;:: 

Table 4.2-1 (Concluded) 
Summary of Potential COCs for the DSS Site 1029, Building 6584 North Septic System 

eSee appropriate data table for sample locations. 
'Miller September 2003. 
gAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 

COC 
DSS 
HE 
J 
MDA 
MDL 
mg/kg 
NA 
NC 
NQ 
PCB 
pCi/g 
RCRA 
SVOC 
vac 

= Constituent of concern. 
= Drain and Septic Systems. 
= High explosive(s). 
= Analytical result was qualified as an estimated value. 
= Minimum detectable activity. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= Nonquantified background value. 
= Polychlorinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 



Potential biota receptors include flora and fauna at the site. Major exposure routes for biota 
include direct soil ingestion, ingestion of GOGs through food chain transfers, and direct contact 
with GaGs in soil. Annex D provides additional discussion of the exposure routes and receptors 
at DSS Site 1029. 

4.3 Site Assessment 

Site assessment at DSS Site 1029 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 1029 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1029 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks are expected to be 
very low. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1029. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1029 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because three VOGs, 12 SVOGs, arsenic, mercury, selenium, silver, and 
cyanide 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 GOGs. 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 GOGs at DSS Site 1029 is 0.60 under the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological GOG risk (without rounding), is 0.59. The quantifiable excess cancer 
risk is 2E-5 for DSS Site 1029 GOCs under an industrial 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 above the suggested acceptable risk value. The 
incremental excess cancer risk is 2.03E-5. The incremental HI is below NMED guidelines and 
the incremental excess cancer risk is above NMED guidelines. 

The HI calculated for the COGs at DSS Site 1029 is 2.17 under the residential land-use 
scenario, which is greater than the numerical standard of 1 .0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
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background from potential non radiological COC risk (without rounding), is 1.96. The excess 
cancer risk for DSS Site 1029 COCs is 8E-5 for a residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is above the suggested acceptable risk 
value. The incremental excess cancer risk is 6.94E-5. Both the incremental HI and 
incremental excess cancer risk are above NMED guidelines. 

Because the HI and excess cancer risk values are above NMED guidelines for the industrial and 
residential land-use scenarios, additional evaluation of the data is warranted. SVOCs were the 
main risk drivers. SVOCs were detected in only one of the six SVOC soil samples collected 
from this site. The sample was located in the shallow (5-foot interval) duplicate soil sample in 
borehole 6584N-DF1-BH2. The twelve SVOC compounds detected in this sample are indicative 
of asphalt (NPS July 1997), and likely reflect asphalt fragments that were disposed at the site 
and that were collected in the sample. No significant VOC or metals contamination was 
detected in any of the samples from this site (except for arsenic slightly above background). It 
was noted during sampling that the Building 6584 drain field area contained small amounts of 
residual construction debris and appeared to be used on occasion as a vehicle parking area. It 
is therefore believed that the SVOC compounds detected in the single sample represent 
residual asphalt disposed at the site, and do not indicate significant or widespread SVOC 
contamination at the site that could pose a threat to human health or the environment. With the 
removal of the SVOCs from the risk calculation, the incremental HI is reduced to 0.06 for the 
residential land-use scenario, the incremental excess cancer risk is reduced to 7.39E-7 for the 
industrial land-use scenario, and the incremental excess cancer risk is reduced to 2.93E-6 for 
the residential land-use scenario. These are all well below NMED guidelines. 

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

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

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1029, Building 6584 North Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.39E-7 0.0 7.39E-7 
Residential 2.93E-6 0.0 2.93E-6 

DSS = Drain and Septic Systems. 

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

4.3.2.2 Ecological 

An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED 
Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 1998). 
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An early step in the evaluation compared COC concentrations and identified potentially 
.-- bioaccumulative constituents (see Annex D, Sections IV V11.2, and VI1.3). This methodology 

also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

Table 17 of Annex D presents the results of the ecological risk assessment. Site-specific 
information was incorporated into the risk assessment when such data were available. Initial 
predictions of potential risk (hazard quotient greater than unity) to omnivorous and insectivorous 
deer mice from exposures to 11 polynuclear aromatic hydrocarbons (benzo[a]anthracene, 
benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, 
dibenz[a,h]anthracene, fluoranthene, indeno[1,2,3-cd]pyrene, phenanthrene, and pyrene) are 
attributable to conservative toxicity benchmarks, as well as assumption of 100 percent 
bioavailability and the use of maximum detected concentrations to estimate exposure. Based 
upon this final analysis, the potential for ecological risks associated with DSS Site 1029 is 
expected to be low. 

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 1029 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that ecological risks at DSS Site 1029 are expected to be low, a baseline ecological risk 
assessment is not required for the site. 
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5.0 NO FURTHER ACTION PROPOSAL 

5.1 Rationale 

Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1029 for the following reasons: 

• The soil has been sampled for all potential COCs. 

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

None of the COCs warrant ecological concern after conservative exposure assumptions are 
analyzed. 

5.2 Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1029 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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ANNEX A 
DSS Site 1029 

Septic Tank Sampling Results 
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TABLE 12 

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA III AND COYOTE CANYON TEST FIELD 

SEPTIC TANK SAMPLING 

BUILDING 6584 N 

SAMPLE NUMBERS SNLA004919, SNLA004920 

Parameter Results Units 

VOLA TILE ORGAN ICS 
Methylene Chloride 6.9 I1gll 
Acetone- 13 119/1 
Toluene 27 119/1 

SEMIVOLA TILE ORGAN ICS 
Phenol- 49 119/l 
Benzoic Acid- 450 Jig/l 

INORGANICS 
Oil and Grease 180 mg/l 
Phenolics 0.45 mgfl 

METALS 
Arsenic 0.12 mg/l 
Barium 9.3 mg/l 
Cadmium 0.20 mg/l 
Chromium 0.44 mg/l 
Copper 8.7 mg/l 
Lead 0.96 mg/l 
Manganese 2.7 mg/l 
Mercury 0.0023 mg/l 
Nickel 0.64 mg/l 
Selenium 0.13 mg/l 
Silver 0.15 mgtl 
Zinc 68.9 mg/l 

RADIOLOGICAL 
Gross Alpha 10 pCi/1 
Gross Beta 36 pCi/l 
Plutonium 239/240 1.3 pCi/1 

·Not on total toxic organics list 

Project No. 301181.26.01 
FEG-BB.027 



Building 6584, West and North Tanks 
Area 3 

Sample 10 Nos. SNLA008578 and SNLA008580 
Tank 10 Nos. AD89002 and AD89001R 

On July 28 and July 29, 1992, sludge samples were collected from the western and northern 
septic tanks serving Building 6584. 

North Tank 

During review of the sludge radiochemistry data, the following item was noted: 

• 226Ra was measured at 0.673 pCi/mL, by gamma spectroscopy analysis, which 
does not exceed the IL calculated during this monitoring effort. However, this 
finding exceeds the DOE DCa of 0.5 pCi/mL. A more sensitive technique for 
assaying 226Ra may be warranted. 

West Tank 

During review of the radiological data, no parameters were detected that exceed U.S. 
Department of Energy (DOE) derived concentration guideline (DCa) limits or the 
investigation levels (IL) established during this investigation. 

AL/WP/6-93/SNL:R1792-1c/a 



 



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 

I Tritium 

8ismuth-212 

8ismuth-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

AI.,WPI6-93ISNL:R2792-7C/I 0 

Resuns of Septic Tank Analyses 
(Sludge Sample) 

6584 N TANK A-3 

AD89001R 

7/29/92 

SNLAOO8580 

Measured .±. 2 Sigma 
Concentration Uncertainty Units 

14 17 pCilg 

30 38 pCi/g 

12 17 pCilg 

37 37 pCilg 

12 17 pCilg 

46 38 pCilg 

6 16 pCilg 

32 38 pCilg 

I OE+02 I 3E+02 I pCilL I 
0.0376 0.0188 

0.150 0.0114 pCi/mL 

<0.0122 NA pCilmL 

1.19 0.0920 pCilmL 

0.0598 0.00689 pCilmL 

0.144 0.0105 pCilmL 

0.673 0.0818 pCilmL 

0.722 0.105 pCi/mL 

0.0256 0.00428 pCilmL 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Btdg 6584 N 

Sample 10 Number: 024392 

Date Sampled: 7-10-95 

Percent Moisture: 85.60 

Detection Llmh NM Dlacharga COA Discharge 
Parameter (Method) Result (OLl Limit" Limit" Comments 

Volatile Organics (8260) (Ilglkg) (Ilglkg) (mg/L) (mg//..) 

Methylene Chloride 17J 71 0.10 TTO=5.0 

Acetone 3208 71 NR NR 

Acetone (reanalyses) 5908 71 NR NR 

Toluene 200 71 0.75 nO=5.0 

Toluene (reanalyses) 290 71 0.75 no =5.0 

Ethylbenzene 11J 71 0.75 nO=5.0 

-
Semil/Olatile Organics (8270) (jJgIkg) (Ilglkg) (mg/L) (mgIL) 

1,2·Dlchtorobenzene 410J 2300 NR nO=5.0 

Phenanthrene 620J 2300 NR nO=5.0 

Fluoranthene 630J 2300 NR nO=5.0 

Pyrene 1800J 2300 NR no = 5.0 

Benzo(a)Anthracene 460J 2300 NR no = 5.0 

Chrysene 460J 2300 NR nO=5.0 

bis(2·Ethylhexyl)Phthalate 3600 2300 NR no =5.0 

Benzo(a)Pyrene 510J 2300 0.0007 nO=5.0 

PesticidesIPCBs (8080) (pglkg) (pglkg) (mgtt) (mgtt) 

delta-BHe 13 .12 NR nO=5.0 

Aldrin 55 12 NR no = 5.0 

4,4'·DOE 44 23 NR TIO = 5.0 

Metals (601017470) (mglkg) (mglkg) (mgIL) (mg//..) 

ArSenic 6.2J 6.9 0.1 2.0 

Barlum 363 139 1.0 20.0 

Cadmium 7.1 3.5 0.01 2.8 

Chromium " 25.6 13.9 0.05 20.0 

Refer to footnotes at end of table. 

Al/9-95,wP/SNL:T3816-3711 301455.221.07.000 12-8·95 4:23pm 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6584 N 

Sample ID Number: 024392 

Date Sampled: 7-10-95 

Percent Moisture: 85.60 

Detection limit NM Discharge COA Discharge 
Parameter (Method) Result (Ol) Limit" Llm~ Comments 

Metals (601017470) (mgIkg) (mg/kg) (mg/L) (mg/L) 

Copper 323 17.4 1.0 16.5 

lead 42.2 2.1 0.05 3.2 

Manganese 222 10.4 0.2 20.0 

Nickel 28.6 27.8 0.2 12.0 

Selenium 8.3 3.5 0.05 2.0 

Sliver 12.1 6.9 0.05 5.0 

Thallium NO 6.9 NR NR 
. - . 

Zinc 2650 13.9 10.0 28.0 

Mercury 3.5 1.4 0.002 0.1 

Note.: 
8 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 aUowable concentration for grab sample. 
B = Analyte detected In melhod blank.. 
Ol = Delectlon limit indicated on laboratory report. 
IOl = Instrument delection ftmlt. 
J = Estimated concenlratlon of analyte, between DL and IDL 
NO = Not detected above DL indicated. 
NR = Not regulated. 
no '" Total toxic organics. 

AU9-951WP/SNL:T3816-3712 301455.221.07.000 12-8-95 4:23pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg 6584 N 

Sample 10 Number: 024392 

Date Sampled: 7-10-95 

Percent Moisture: 85.60 

NM Dlacharge 
Parameter (Method) Result MDA Critical Level Lindt" Comments 

JsotopiCAnalyssS' (pCi/g :t2~) (pCi/g) (pCi/g) (pCi/g) 

Tritium 1650 ± 188 pCVL 121 pCVL 59.6 pClIl NR 

Plutonium-239/240 0.004 ± 0.009 0.021 0.013 NR 

Plutonium-238 -0.002 ± 0.006 0.021 0.013 NR , 

Strontium-BO -0.16 ± 0.02 0.38 0.19 NR 

Thorium-232 0.16 ± 0.07 0.032 0.025 NR 

Thorium-230 0.20 ± O.OS 0.040 0.030 NR 

Thorium-228 0.53 ± 0.17 0.064 0.042 NR 

Uranium-238 - 7.10±1.34 0.030 0.020 NR 

Uranium-2351236 1.70 ± 0.36 0.020 0.017 NR 

Uranium-234 11.8 ± 2.2 0.025 0.Q18 NR 

Dry Gamma Spectroscopy (pCilg :t 2-0) (pCi/g) (pCilg) (pCi/g) 

Cesium-137 0.024 ± O.OOS 0.010 0.005 NA 

Cesium-l34 NO O.OOS 0.004 NR 

Potassium-40 4.52 ± 0.50 0.10 0.046 NA 

Chromium-51 NO 0.11 0.052 NA 

Iron-59 NO 0.024 0.012 NR 

Cobalt-SO NO 0.Q11 0.005 NR 

Ziroonium-95 NO 0.020 0.D1 NR 

Ruthenium-l03 NO 0.Q11 0.006 NR 

Ruthenium-l06 NO 0.089 0.043 NR 

Cerium-l44 NO 0.068 0.033 NR 

Thallium-20B 0.11 ± 0.02 0.01 '. NL NR 

Lead-212 0.36± 0.04 0.02 0.008 NA 

Lead-214 0.28 ± 0.Q3 0.02 0.011 NA 

Bismuth-212 0.2S ± 0.10 0.09 NL NR 

Bismuth-214 0.24 ± 0.03 0.02 NL NR 

Refer to footnotes at end of table. 

ALJ9-951WPISNL:T3816-3811 301455.221.07.000 10-12-95 12:19pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6584 N 

Sample ID Number: 024392 
i 

Date Sampled: 7·10-95 

Percent Moisture: 85.60 

NM Discharge 
I 

Parameter (Method) Result MDA Critical Level Limit Comments 

Dry Gamma Spectrosccpy (pCJIg % 2-0) (pClI9) (pCVg) (pCVg) 

Aadium-226 0.26 ± 0.02 0.02 0.010 30.0" 

Radlum-228 0.33 ± 0.0" 0.04 0.018 30.crt 

ActInium-22B 0.33± 0.04 0.04 0.018 NR 

Thorium-231 NO 0.33 0.16 NR 

Thorium-232 0.33± 0.04 0.04 0.018 NR 

Thorium-23'1 2.98 ± 0.52 0.32 0.16 NR 

Uranium-235 O.18± 0.02 0.08 0.037 NR 

Uraniuin-238 - 2.98 ± 0.52 0.32 0.16 NR 

Amerlcium-2" 1 NO 0.31 0.16 NR 

Not •• : 
• New Mexico Water Quality Control Commission Regulations (1990). Section 3-103. 
b Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 75OQ-SR; thorium by NAS·NS-3004 . 
• Analyzed by method HASL 300 at Quanterra. SI. Louis. 
• NMWacCR standard for Ra-226 + Ra-228 COmbined in pCLIl.. 
MOA = Minimum detectable activity. 
NO = Not detected above MOA indica led. 
NL = Noll/sted in lab report. 
NR = Not regulated. 

AU9-95IWP/SNL:T3816-38f2 301455.221.07.000 10-12-95 12:19pm 



 



ANNEX B 
DSS Site 1029 

Soil Sample Data Validation Results 



 



FOR ARICOC 600434 
(DSS SITE 1029, ERCL 7/98) 



High Explosives by Capillary Electrophoresis QC Check list 

, \ i.v\ t;A-N ~I { Date: 

Date: 

Instrument Run Date: I Instrument Run 10#: 

Instrument-related ac: 
(1) Did ICAl pass? YeslyL Nol and all Pearson Coefficients> 0.995 

[2) Calibration Slopes Correct? Vest<[ No[ Are the slopes from the ICAl cut and pasted corr~ctly into the CCV calculations? 

(3) Did bracketing CCV pass? 

Batch-related ac: 
(4) Did Surrogates Recover? 

[5] Did LMB Pass? 

[6] Did LCS Pass? 

[7) Did MSIMSD %REC Pass? 

(8) Did MS/MSD RPD's Pass? 

Sample-related ac: 
[9J Analytes inside Calibration? 

[10] Migration Times? 

I 

600434 

Yes[ ] NO[y[ Target analytes recovered 90-110%, bracketing CCV every 10 samples 

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

Yesrfi-. No[ ] Recovery should be inside charted range. 

Yeslv{jNo[ All analytes < paL. Must prepare and analyze 

( at least one LMB with each batch. 

Yesrx£) No[ 

yesp4J No[ ] 

Yes(YJ} No[ 
{ 

Ye?J./ No! 

Yeslvl. No[ 
~' 

All analytes recovered 80-120%. Must prepare and analyze 

at least one LCS with each batch of up to 20 samples. 

All analytes recovered 75-125% 

Must prepare and analyze an MS and MSD with each batch. 

All analytes recovered less than +/- 20% 

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

Are migration times reasonable compared to bracketing CCVs 

and batch related ac such as LCS and MS/MSD? 



Metals by ICP-MS QC Check List 

Analyst: L~~ 
.,. Peer Reviewer: tJ-~ 

'tandards: 

Date: 

Date: 

, (14-\'1g, 

7/2.-2-- 778 
NCAR#: 

Instrument Run Date: 

Preparation Batch 10#: _---:-_S_\ -:-q_B-:-I--:-9-:-________ _ 
-. \\4 \q~ 

Cal Level 0 (ICB,-"C'-'C:..;:B:.t.l _____ s_t_-_\_3 ______________ lnstrument Run 10#: 

Cal Level 1 c.o \- \/ ICS-A \ '3.\0 -C:>S" 

Cal Level 2 'I \ ---c:A. ICS-AB l4-la - cA 
Cal Level 3 SI-..oC\ lRS \. \.5-0\ 
Cal level 4 "'(er. ISS \ S6 -o':L.. 
ICV, CCV \ Qo -0-' ICP-TUNE \ '\ \ -c:g, 
Instrument-related OC: 
[1) Did Tune Pass? 

[2a) Did ICV pass? 
[2b] Did ICB Pass? 
[2c] Did CCV pass? 
[2d) Did CCB Pass? 
[2e] Did ISS recovery pass? 

[3] Did ICS_A's Pass? 

[4) Did ICS_AB's Pass? 

[5J Did lRS pass? 

Batch-related OC: 
[6) Did 1MB Pass? 

[7J Did LCS/LCSD Pass? 

[8) Did MSIMSD Pass? 

[9) Did M/MDup Pass? 

~~ [10] Did M/Mdil Pass? 

Yes(\;f No( ] 

Vest ] No(.....}-­
Vest ..v-No( ] 
Vest ] No( I.-j-­
Yes(..r- No[ ] 
Vest ] No(vI" 

Vest ] No[ ~ 

Yes(~ No( ] 

4 reps < 5% RPD for internal standards li, Y, In, Bi 

Target analytes recovered 90-110% 
All analytes < pal 
Target analytes recovered 90-110% 
All analytes < pal 
Internal standards 60-125% of initial calibration values 

All analytes not present < pal 

All analytes present recovered 80-120% 

Yes[ J No[ v1 linear dynamic range check (if run) must agree to 
95-105% of stated value to validate beyond calibration values 

(A batch is less than orequal to 20 samples) r9> ro1DL-
Yes[ ] No[ \,f' All analytes < ~ust prepare and analyze 

at least one LRB with each batch. 

Yes[VfNo[ ] 

Yes[ No[vf 

Yes[ No[vI" 

Yes[vl" No[ ] 

No[ y-yes[ ] 

Yes[v( No[ 

YesY'J No[ 

No 

All analytes recovered 80-120%, Must prepare and analyze 
at least one LCS with each batch. 

All analytes recovered 75-125%, Recovery not required if spike < 30% of sample analyte level 
Must prepare and analyze an MS and MSD with each batch. 

All analytes RPD 20% at 5 times the POL. Must prepare and analyze at least one with each batch. 

All analytes > lOX the MDL in the 5X dilution agree 90-110% with the undiluted reference. 
Must prepare and analyze at least one with each batch. 

Digestion 3015, 3051 problems? 

Internal standards >- 60% or <= 125% or sample must be rerun at a 5X dilution. 

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

over contamination robable? 

Note: When the HP Enviroquant software refers to an IDl, we are using the ERCl MDL: 
when it refers to a CROL, we are using the ERCl POL which is 4 times the MOL 

CS5 M'W~ .... o..A- c* cnWu-\o- ~ ~. ~o.M ,\,'t:JL( ~e.. k. S<>-ftL ~~r l . 
rftl 

~'vvA 6t ~ ~J2-q!'l<; 
60nJ.~~ 



:'Jletals by ICP-MS QC Check List 

,\nalyst: L i v\ Ja. ~ f Date: 

Feer Reviewer: ¥\t-~m ~ 
.~~tandards: 

Date: 

-, 1\1, /ClB 
Ilcnl~~ 

I 

NCAR#: ~~ 
: Preparation Batc~: _--,I .... N",--,I_ct_b __ 1 \ __ ~_.r:.-,,·~s..--,\_Cj--,,8:::..:.19-=--__ _ 
Instrument Run Dale: -. \1 ~ l ClB 

I Level 0 (ICB • ..:C::.:C:::B~) ____ ---:S"=--I_-_I_4-______________ lnstrumenl Run 10#: ~ re...-vV\ 
r::al Level 1 _______ -"LP"'---!..{ _-_I_, ______________ ICS-A \ ~-c:>5" 

Cal Level 2 _________ I~~~-~()~C\~ _______________ ICS-AB I~ ~ 

Cal Level 3 ______________ ~E)~l_-~()~~~ _______________________ LRS ~(A-
Cal Level 4 _____________ --'-~_'_L:\Pr'__ ________________________ ISS ('SG --c:::>~ 

:CV, CCV ___________ .::.l.:::O~G==_::C'B._:::::.l....l~ _______________ ICP-TUNE I -. ~ ~ 

.'1strument-refated ac: 
~'l Did Tune Pass? Yeslvf" Nol 

':aJ Did ICV pass? Yesl.;.r ~ol 1 
':bJ Did ICB PaSs? Yes[...r· No[ 1 
':c) Did CCV pass? YesllJ" No[ ] 
:::Cd] Did CCB Pass? Yesl W- No[ 1 
:e] Did ISS recovery pass? Yes[...y No[ J 
':;J Did ICS_A's Pass? Yes[ y('NO[ 

'.!J Did ICS_AB's Pass? Y~s[v(' No[ 

4 reps < 5% RPD for internal standards Li, Y, In, 8i 

Target analytes recovered 90-110% 
All analytes < POL 
Target analytes recovered 90-110% 
All analytes < POL 
Internal standards 60-125% of initial calibration values 

All analytes not present < POL 

All analytes present recovered 80-120% 

5] Did LRS pass? j0 \ p.,.. Yes[ ] No{ linear dynamic range check (if run) must agree to 

~Jtch-related ac: 
"l Did LMB Pass? 

l Did LCS/LCSD Pass? 

::1 Did MSIMSD Pass? 

· ='! Did MlMDup Pass? 

· . 0] Did M/Mdil Pass? 

I Digestion Problems? 
• ..Im Ie-related ac: 
· ~ 1 J Did sample ISS pass? 

. 2) Analytes inside Calibration? 

3 Analvte carryover OK? 

95-105% of stated value to validate beyond calibration values 
(A batch is less than or equal to 20 samples) 
Yes[ J No{ vr All analytes< POL. Must prepare and analyze 

at least one LRB with each batch. 

Yes! No[ ~ 

Yes!~ No[ 

Yes! '1 No[ 

Yes['--r No[ 

No[...y'Yes{ 1 

YesCvYNo{ 

Yes[vf No{ 

No 

All analytes recovered 80-120%. Must prepare and analyz~ 
at least one LCS with each batch. 

All analytes recovered 75-125%. Recovery not required if spike < 30% of sample analyle level 
Must prep!,re and analyze an MS and MSD with each batch. 

All analytes RPD 20% at 5 times the POL Must prepare and analyze at least one with each batch. 

All analytes > lOX the MOL in the 5X dilution agree 90-110% with the undiluted reference. 
Must prepare and analyze at least one with each batch. 

Digestion 3015.3051 problems? 

Internal standards >- 60% or <= 125% or sample must be rerun at a SX dilution. 

Target analytes must be bracketed by calibration values or valid LOR, 

over contamination probable? 

:Ie: When the HP Enviroquant software refers to an IDL, we are using the ERCL MOL: 
when it refers to a CRDL, we are using the ERCL pal which is 4 times the MOL 

/ J 

6 0 0 4 3 4 



VOC Peer Review Check List 

Batch ID: 1UOC - bLlL . 

Did BFB Pass? 

Did the rCAL Pass %RSD ~ 30% 

Did the ICAL and CCV pass: 
± 20% recovery for the individual analytes? 
Calibration Check Compounds in criteria? 
System Performance Check Compounds in criteria? 

Did the blank pass? 

Did the MS/M:SD pair pass accuracy and precision and criteria? 

Did LCS pass accuracy criteria? 

Were all rs areas within a factor of 2 of the average area in 
the rCAL 

Did Retention Times remain inside \\indows for all slJndards 
and samples? 

D~d ail surrogates pass criteria for each standard and sample? 

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

600434 

Yes}(. 

Ye~ 

Yes 0 
Yes'fi:. 
Yes)C 

Yes}5J 

Yes~ 

Yes'rfJ 

Yes ¥= 

yes¥ 

Yes~ 

Date: 

No 0 

No 0 

NOK.~~.<x-
NoD ~ 
NoD 

No 0 

No 0 

No 0 NlAC! 

No c; 

No 0 

NoO 



VOC Peer Review Check List 

BatchID: ~vct -043 

Did BFB Pass? 

Did the ICAL Pass O/oRSD ~ 30% 

Did the ICAL and CCV pass: 
± 20% recovery for the individual analytes? 
Calibration Check CompOlmds in criteria? 
System Performance Check Compounds in criteria? 

Did the blank pass? 

Did the MSIMSD pair pass accuracy and precision and criteria? 

Did LCS pass accuracy criteria? 

Were all IS areas within a factor of 2 of the average area in 
the ICAL 

Did Retention Times remain inside \\;ndows for alI stJndards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

Check for: 
Carry-()ver contamination 
Correct interpretation of mass spectra 
Errors in data entty, rounding and/or calculations 

Yes'1 No 0 

Yes ¥J No 0 

Yes 0 No l)( s,......... 
Yes }i(" No 0 
Yes!5( No 0 

Yes}! No 0 

Yes¥ No 0 

Yes~ No [J 

Yes')( No C; 

yes'i- No 0 

Yes)!( No [J 

OK~ 
OKp::. 
OK"F 

Date: 

j::J~ 

N/A [J 
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QA Officer Review Checklist 
SNLfNM Environmental Restoration Chemistry Laboratory 

YES NO Comments 
1. Samples were preserved and handled in accordance with QAPjP and LOPs / 
2. The appropriate number and type of laboratory QC check samples were analyzed .,,/ 
3. Laboratory QC checks met the established acceptance criteria V ~ ~ -nt1uL.1A J.lA. i 

4. Deviations from analytical methods are documented AIM 
5. Data package is complete, per section 10.4 of the ERCL QAPjP :/ -.-.. --.~ 

Data Package Checklist 

YES NO Comments 
Date of Issue V 
Case Narrative v' 

Description of data package V 
Index of samples, including sampling ID and laboratory ID ~ 
Description of any problems encountered in analysis r/ 
Circumstances leading to the use of data qualifiers V 
Type of digestion used for general inorganic analysis of soil samples v' 

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

Surrogate data ,,/ 
Matrix spike or LCS recovery data for accuracy V 
MSIMSD or LCSILCSD for precision L 
Method or reagent blank data v 

QA review documentation: V 
QA Officer Review Checklist ,/ 

. Electronic copy of the analytical data /' 
COC ~ 

~C()'f34: ~L~~ '8b1?/9Jl 

c:\document\ercl\reports\qacheck.doc 
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SF 2001-COC (10-97) 

Supers.d .. (5-G7) Inu. 
Internal Lab 
Batch No. 

Dept. No.lMail Stop: 6133 MS-1147 

ProjecVTc!sk Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 

Record Center Code: ERl1295fDAT 

Tech Area III -----
ER Sample 10 or 

Sample Location Detail 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARfWR No. 

Case No.: 7223.230 
SMO Authorlzation _________ _ 
Bill to; Sandia National Laboratories 
Supplier Services, Dept. ,....-__ _ 
P.O. Box 5600 MS 0154 

Page 1 of 1 
ARiCOC- [ ---660434-~ 

&~[;,~c..·1 
,;41k-"L 

~r~'c~ 
'? W:.U··L.! 

LAS USE 

Parameter & Method Requested 

FfI 4 G SA RGRA Met I In. E(8a30~ .• '.J.: 1 941489994 1 iR 1:d"'i ~1\AAi'iil4 ~F1 a~;,;j 10 i 110 1 ~lJ,A I '("'~ lsi ~ 11illi I 1 ~ 1 1 1 . H' . ~. 

f) 

]I 

~ 

~ 

RMMA r IYes XNo Ref. No, 
Sample DisposalOReturn to Client XDisposal by lab 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

Special Instructions/QC Requirements 
EDD XYes ONo . 
Raw data package XYes ONo 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 



'-

OOCUMi:NTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNAUDATION lEVEL 1 .OV1) 

Projeclleader %'1,- ,('l>r6~) / p///q ~"dt6 Projeel Name 10/ AI",,-~£ ~f'pl;( ;=;~Iels , 

AR/COC No. " () () tt ~ ~ Analylicallab Jr/!. t.(... 

III ills tDblss be/ow, mark any infomlation Ihal is missing or Incorrect. and give an explanation. 

Ivsls R d Chain or Cuslod d 
~ . ~ - - - - -

line Com "lele1 
No. lIem Yes No U no, explaIn 

1.1 AlIllems on COC complete - data entry clerk Inilialed and daled ./ 
1.2 ConlalnerJype(s) correcl ror analyses requesled ,/ 

1.3 SamE'e volume ade9uale 'or' and ~~es or anal~le8 re9uesled ./ 

U- Preservalive correct 'or ana~ys8s requesled ./ 
1.5 Cuslody records continuous and complele ./ 

TO lab sample number(s) provided ./ 
1.7 Condition upon receipt Information provided I"/If ->L£ 1'#« . ., .. 1-.' .... ~ 

1.8 Tritium Screen dala provided (Rad labs) fJ/rl toll" 

Mlcal -- • ---~'L--- ---------L - ---.:.r.--

line Coml)Iele1 
No. lIem Yes No If no, explain 

2.1 Dala reviewed, slgnalure ./ 

2.2 Dale samples received ,/ 

2.3 Method reference number(s) complele and correct 0/ 

2.4 Qualily ('.onlrol dala provided (MB, LCS, LCD, Delection lImill ,/ 

2.5 Malrlx spike/malrix spike du~icata dala provlded(" requesled) ./ I/of. rt!-'Lv"~ f ;I .. ,t.,. "' ... !o 

2.6 Narralive j>fovided ./. 

2.7 TAT mel tvl" iV/it" 

2.8 Hold limes mel ./ 

2.9 All requested resull data provided ,/ 

Based on Ihe review, Ihls dala package Is complele 0 Yes DNa 
If no, provide: correction requesltracking II and dale correclion requesl was 5ubmilled: 

i 
101' '1·1· III 
Hev. I 
I\lInchlllclll 1\ 
NuvclII/lcr filII ~ 

fLiJ /1- f A15 

Case No. 7~;l~. Z 3 ~ 

SDG No. tv/~ 
-~-----

Resolved? 
Yes No 

--

==1 
I --

--

Resorved? 
Yes No 

--
-

op<'r.f.r.A --
--- --
--- .---

-- --
----_. 

.-=-r 

Reviewed by: -r~ 1""'4-- Dale: 912/'Y Closed by: ___ -.:.-. _______ _ Ollie -----



DATA QUALJ'f.Y INDICATOR CHECKUST 
(DATA VERIFICAnONN AUDAnON LEVEL 2-';[)V2) 

Projec1 Name __ I_O_I_#~o...;.,,_-_.£._-.z~--.::-5,~t'.~cz?~.;..c-.;.,c::...;.";..;'f!';...I....;.~_5 ____ _ 

Case Number 7 ; .z. 3 •. ~ :;J ..> 

Sample Numbers DLI/4/77, (')II/¥"~ , tJlfllf7.2 < ()'t/Y1TO 

ARICOC No. boof} 'I Analytical lab,oratory Eilc,- SOG No. 

ARICOC No, Analytical laboratory SOG No. 

AR/COC No. Analytical iabr)ralory SOG No. 

AR/COC No. Analytical labc?ratory SDG No. 

'0 EVALUATION . 

Page 1 of 5 

frl".. 

It.m Ves No If no, Sample 10 NoJFracbDn(s) and AnalySIS 

1 ) Sample volume,' cOm';n.,., and 
preservation corred? tI . 

2)' Holding times met tOr all 

v' 
.. 

samples? 

3) Reporting units appropnaae tor the 

/ matrix and meet project-specific 
requirements ? 

4) Ouantitation bmil met tor all 

~ 
OvaL> -~ Dr I":> 5x rn ,1)1,.. &:< .... d PlJt. 

samples? / '~re < l£" ... k..!. 

5) Accuracy W . rt:c,Q .... «.r.J ~".,,$~.e/, Q( I,.,.,,,/~ . ~I'\ 
a) Laboratory control sample / accur-=r reponed and met tor 

all samples? 

b) Surrogate data reported . ..:t 
met for all organic samples I analyzed by a gas chroma-
tography teChnique? 

Reviewed by: 

Date: 

AU2-MJSNL:SOP3O<WB.Fi1 

; 



6) 

7) 

8) 

DATA QUALITY INDICATOR CHECKUST -
(DATA- VERIFICATIONNAUDATION LEVEL' 2~V2) 

Page 2 of 5 

Item Yes No H nc). Sample 10 No:JFractiOn(s) and AnalYSIs 

c) Matnx spike recovary -data 74 I<V Noi r~ ... t:. .. + • d .. .J.... _A'J. re.p:J"~./ 

reponed and met tor all ff-/ ~lI> r~cOJ~ ", .. ~ tic j,,';.. " ~s. 0/'01" w7J, 
samples tor which it was 

reQuested? ",f/,.,fb . 

Precision ~~(.. ~~pl/G.k ~,.~ ,I 0;/ ~,., ~&W 
a) Laboratory control sample ",/.J 

precision reponed and met tor 

all samples? 
-, -, . 

b) Matrix ~ duplicaleRPD 

1?-te/ ~/ 
@) rAJ K/>J) ~,. 611 .... ,,:1 "..Ij':"/" 

data reponed and meftor all 
tP( . 'f-samples for which it wu /,_1 ::S. 

requested? 
,:. ...... 

,-~-,' . ''''., 

Blank data __ "!J,4,., ~ .. N, ' .. ",! rD N ;>t' """-H~7 
a) Method or reagent blank data 

/ 
, 

-rlv ~fA;> 
reponed and met for aU ) IYIDL "-II 
samples? 

b) Sampling blank (e.g., field, ttl A.r.> '/-,;p 6/",~i ;1 ,," ,.,; ~,,/ 
trip. and.equipment) data / +-".'~ $--~~ .!> reponed and met? 

Narrative included, correct, and -

complete? vi 

2.0 COMMENTS: Mllems marked "No- above roost be eXplair1ed in this section:-For eachiUtm. give 
SNUNM 10 No. and the analysis, • appropriate, of all samptes aftec:tacl by the finding. 

(J) -:?-InC /9co..J~'e'/ (h;~") ·tJVf~N'dP qt: -/,,'A-t/rj.. ,t..6 ~~1/141,' ... t' 
~I",k'!> Ik,./ ~ p~'; (D"f.""..,,, ... ~'d#t ;$ r& t'4'uS/, 

'fi, , IV' ,,, q( 

Reviewed by: 

Date: 

ALI2-9o*ISNL"50P30U8.Rt 



"; " 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFtCATIONN AUDAnON lEVEL 2-OV2) 

2.0 COMMENTS CONTINUAnoN SHEET 

Reviewed by: -r.; 1df­
Date: fh/, tj' 

Al.J2-NJSNL:SOP3044B.R1 

Page 3 of 5 



.; . DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFlCATlONIVAUDATlON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: SummariZe the findings in the tabte below. Lis1 only saJ1l)lesttradions lor which 

deficiencies haVe been noted. Use the qualifiers given at the end 01 the tabkt if possible. Explain any 

other qualifiers in the comments. column. . 

Sample! 

Fraction No. Analysis Qualifiers . Comments 

~ . 

~ 
, ... ': / . A . 

1J::' " 

/ 
", 4/tl ,Q 

,,/ 
/v 

/ --_ .. _-
QUALIFIERS: 

J. Estimat~ quantity (~ reason) 

B. Contamination in blank (indicat. which blank) 

P. Laboratory preeision doe. not meet crit.ria 

R. Reponing units inappropriate 

N _ Ther. is pre.umptive .vidence of the pr.sence 

of the mat.riaI 

UJ - The material was analyz~for but was nat 

detect~. The _socia1~ value is an estimate . 

and may be inaccurat. or imprKiM. 

Reviewed by: 

Date: 

AlJ2-NJSNL:SOP3OUB.A1 

a - auantibltion limit cto.s not mHt criteria 

A. Labomory accuracy doe. not m .. t crit.ria 

U - AnaJyt. is undetected (indicate which anaIyte and 

rUson tor qualilic:aUon) 

NJ - There is presumptive evidence of the pre.ence ot the 

material at an ntim.ated quantity. 



." 
" ' SAMPLE fl~DI:'tGS SUMMARY 

~RCOC- D:na Classification' 

S:lmp!e' I DV I Fraction No. Anlllysis Qualifiers Comments 

EK - 1251{ - .vw ~ ~ i'f- (j) &." .. &k ,,~.I' ~k~kp /,. ,,.. ..... 
7 '135 - tf 7- " t,{ , j~ 1 .. -/& / f, ..,:;1- ;t, H.~"/ 

, 
t-,h~ 

/)J: I - !jl/ I - 5' - !> 
,.., 

J 7Lf'lP-66-~ 6,11-.. 

iK-/~f( - NW''.>is'-

i)~1 -il,-I- ( - ,0- S 71.f3'-77-~ /.A,B (j) 

1 7 'I Lf () -(.'" - t.. B, ,9 

c'-i-- 'l'f'S-NNg~4,I-
CO 

j)FI-III2.- 5 - s "1lf 17 -., 7 - (. fA,B 

L 71.!'1O-(,.b-' 8,4 
tiz - /J-t;5. NN(.~ 1f'l- ~/I ~ fl.~.1 I"'j)£-";- 1- ?~{. e l~v .. kJ .,.1 .. 1" 

i>PI - 81-11-5-S f} U~ .2 Q 
-I'iJ ~ # / ... ,t,',}" . 

Ejl-/~"i-f- "' ...... ;Sff'!-

j) FI _ 8 II I -10 - S 

c~- I:J-'1f- 1II.,..;"6Y'I-

j)F I - $# ].. - 5 - S 

£fl. - /].. ~~ - "''''' 6~8't;-

PPI_ 6112-/O-S "l/ .11 
\J) 

Sample :\Q_ 'Fraction No. - This value is located on the Chain of Custody in the ER Sampie Id field. 

Analysis - Cse vlliid lest methods provided belQ'" or if the result applies to an individual :In:!I!le within a test method. 
use the CAS number from the anal)liclli data sh~t. 

DV Qualifiers - The entry will be taken from the list ofnlid qualifiers and associated comments. If other qualifiers 
.. -' .... -, _ .. not on the list an: needed. contaCt Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
C'\.) because of an unusual circumstance. or additional c:larification is warranted. 
SJ 

Test :\Iethods - Anions_CE. EPA6010. EPA60~O. EPA ~~jO·1. EPASOI5B. EPAS081. EPAS260. EPA8260-M3. 
EPAS:iO. HACH_ALK. HACH_l'Ol. HACH)\03. MEKC_HE. PCBRlSC 

__ 6..._"_RC\iC\\C:O b~ : ___ '_7+-~...;..;._~~-______ Da,c:: ____ -,7:...1.:....;,..;!_A:...tf....;'V=--______ _ 

I 

I 
i 

I 

I 
I 

" 



INFORMATION COpy 

SHEARS # 1'-1/ /7/ 



 



FOR ARICOC 600449 
(DSS SITE 1029, ERCL 7/98) 



Hjgh'~xpibsi~es by Capillary Electrophoresis QC Check List 
HE. -atfS 

Analyst: :::J( IV\, ~r f"Ik Date: 

,,- Peer Reviewer: « I·IA.~ Me..a.r Date: 

Instrument Run Date: Instrument Run 10#: 

Inslrument-related QC: 

{1 ) Did ICAL pass? Yes[" No( and all Pearson Coefficients> 0.995 

(2) Calibration Slopes Correct? Yes[ \.-of No( Are the slopes from the ICAL cut and pasted correctly into the CCV calculations? 

[3] Did bracketing CCV pass? 

Batch-related QC: 

[4] Did Surrogates Recover? 

[5] Did LMB Pass? 

[6] Did LCS Pass? 

[7] Did MSfMSD %REC Pass? 

[8) Did MS/MSD RPD's Pass? 

Sample-related QC: 

[9) AnaJytes inside Calibration? 

.~. [10) Migration Times? . 

600449 

~S-llS ~. 
Target analytes recovered-OO=1"16%. bracketing CCV every 10 samples Yesl ] No[vf' 

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

Yesl..r' No[ ] Recovery should be inside charted range. 

Yes[-.(' No( ] 

Yes(/No( 

Yes(,.,( No[ 

Yesv(" No[ 

All analytes < PQl. Must prepare and analyze 

at least one LMB with each batch. 

All analytes recovered 80-120%. Must prepare and analyze 

at least one LCS with each batch of up to 20 samples. 

All analytes recovered 75-125% 

Must prepare and analyze an MS and MSD with each batch. 

All analytes recovered less than +/- 20% 

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

Are migration times reasonable compared to bracketing CCVs 

and batch related QC such as LCS and MS/MSD? 

INFORMATION COpy 

SHEARS # jJltf<ifi?J 



· ,. 

Metals by ICP-MS ac Check List 

Analyst: ---,,~L::.'_...:.:: ..... :...:..:::./t...:.: .. "-=--M---=e:-G....r-_· __ -=D;:;al;.::e.:...: _7~/:-f-=S...:.:I.£t-",Q",---_____ NCAR#: 

Peer Reviewer: Wh-le.an ~n Dale: 7/ZG !'if? 
Standards: 

9£-/02 
PreparatiOfl Batch 10#: ____ 5_; _ct;-'5:::....;'2..0=;::-:=;· _________ _ 

Instrument Run Date: 7/IS jc,5 
Cal Level 0 (ICB,..;C=-C:.;B:::.)'--_______ ~_( -_,_4 _____________ lnstrument Run 10#: ~ I q 52 C) 

Cal Levell (0 [- \, ICS-A 1% -o-S-

Cal Level 2 '"] I - cA ICS-AB \ 4-'-0 -Cf\ 
Cal Level 3 Bl -c::::PI LRS \ \ ~ -0 \ 

Cal Level 4 r--.)( A ISS \ 56 -c:>~ 
tCV, ccv \0 ~ - 05 ICP-TUNE II ( - 08 
Instrument-related ac' 
[1] Did Tune Pass? Yes[vi" No[ ] 4 reps < 5% RPD for internal standards Li, Y, In, Bi I 

i 
[2a] Did ICV pass? Yesl~ No[ ] Target analytes recovered 90-110% ; 
[2b] Did ICB Pass? YesLrr No[ ] All analytes';' pal 

[2e) Did CCV pass? Yes[ t..t" No[ J Target analytes recovered 90-110% 
[2d] Did CCB Pass? Yes[...t' Nor J All analytes < pal 

[2e) Did ISS recovery pass? Yes[vf No[ I Internal standards 60-125% of initial calibration values 

[3] Did ICS_A's Pass? Yes[vf No[ I All analytes not present < pal 

[4] Did ICS_AB's Pass? Yes[vf No[ I All analytes present recovered 80-120% 

IS] Did LRS pass? Yes{ \..Y' No[ I Linear dynamic range check (if run) must agree to 
95-105% of stated value to validate beyond calibration values 

Batch-related OC: (A batch is less than or equal to 20 samjlles) ~ MI)L.. 

[6] Did LMB Pass? Yes{ I No[.,.r' All analytes < ~Must prepare and analyze 
at least one lRB with each balch. 

[7] Did lCSIlCSD Pass? Yes[vr'" No[ I All analytes recovered 80-120%. Must prepare and analyze 
at least one LCS with each balch. 

[8) Did MSIMSD Pass? Yes[~ No[ I All analytes recovered 75-125%. Recovery not required if spike'!' 30% of sample analyte level 
Must prepare and analyze an MS and MSD with each batch. 

[9) Did MIMDup Pass? Yes(~ No[ ) AU analytes RPD 20% at 5 times the POL. Must prepare and analyze at least one with each batch. 

(,10) Did MfMdil Pass? Yes[ ) No[ I.¥' All analytes > lOX the MOL in the 5X dilution agree 90-110% with the undiluted reference. 
Must prepare and analyze at least one with each batch. 

11) Digestion Problems? No[vrYes[ 1 Digestion 3015. 3051 problems? 
Sample-related ac: 

1[111 Did sample ISS pass? Yes(vf' No[ ) Internal standards >- 60% or <= 125% or sample must be renun at a 5X dilution. 

(12) Analytes inside Calibration? Yes[v1' No[ ) Target analytes must be bracketed by calibration values or valid lOR. 

i r 131 AnalY1e c~rypver 0 K? , NolJrYes[ 1 Usin~ the sequence order. was carry over contamination probable? 

Note: When the HP Enviroquant software refers to an IDl. we are using the ERCl MOL: 
when it refers to a CRDL. we are using the ERCl pal which is 4 times the MOL 

~·vuJ ~ t:1h 0/1/7$ 
6 0 0 4 4 9 .31 o~ ,f 



(', I r) 

VOC Peer Review Check List 

Batch ill: $VCC -p.{5 

Did BFB Pass? 

Did the rCAL Pass '%RSD ~ 30% 

Did the rCAL and CCV pass: 
± 20% recovery for the individual analytes? 
Calibration Check Compounds in criteria? 
System Perfonnance Check Compounds in criteria? 

Did the blank pass? 

Did the MSIMSD pair pass accuracy and precision and criteria? 

Did LCS pass accuracy criteria? 

Were all rs areas within a factor of 2 of the average area in 
the rCAL 

Did Retention Times remain inside \\indows for all standards 
and samples? 

Did all surrogates pass criteria for each standard and sample? 

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

80 04 4 9 

Yes ~ No 0 

No 0 

/"' C ~ A Ncr / 
No~'~ Y Yes 0 

Yes C( 
YesEC 

No 0 /?~ ~ A/J (. A 1. Ul 
No 0 UJ<P- 7 (£JA/UY' 

I 
Yes~::: NoD ! 
y" 0 No \'L "'-"-'- rL~"v<-

,~ ~ 
Yes :fL.; No [i N/A Q , 

Yes E No ~ 
{~ 

,/' 

Yes5_ No S 

OKO~ 
OK'Q 
OKQ 

! -- , 
.~ Ie I(.I(~ 

Date: _~(r_,,--, _~=---,-I , c. 

32 of ,~ 
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QA Officer Review Checklist 
SNLINM Environmental Restoration Chemistry Laboratory 

YES NO Comments 
1. Samples were preserved and handled in accordance with QAPjP and LOPs /" 
2. The appropriate number and type of laboratory QC check samples were analyzed ~ V "fl. inS O"t- m SD~ sa ~"') ,A ..... '(.I"C... 

3. Laboratory QC checks met the established acceptance criteria V V..L t1~ -y7PAA .. ,I-,.v' 
4. Deviations from analytical methods are documented ,v}A 
5. Data package is complete, per section 10.4 of the ERCL QAPjP v 

Data Package Checklist 

YES NO Comments 
Date of Issue V 
Case Narrative v 

Description of data package ,,/' 
Index of samples, including sampling ID and laboratory ID V 

Description of any problems encountered in analysis V 
Circumstances leading to the use of data qualifiers v 
Type of digestion used for general inorganic analysis of soil samples ~ 

Analytical results for each sample - must include the parameter name, the parameter 
value, uncertainty value (where applicable), MDt and PQL, units of measure, data 
qualifier(s), method of analysis, and analysis date v 
Calibration ranges V 
QC Summaries v 

Surrogate data v 
Matrix spike or LCS recovery data for accuracy v-
MSJMSD or LCSILCSD for precision V-

i 
, Method or reagent blank data ,./ 

, QA review documentation: V 
QA Officer Review Checklist v 

Electronic copy of the analytical data v 
CDC V' 

~()()¥¥9 ~.;L ~.A'-, __ ~/zd93' 
-7 --,-

c:\document\ercl\reports\qacheck.doc 



C» I' 25 .~~ Q ~ • 
lOoi!9El -cae (10-97) I 

Q 0 (Y ~ •.. Internal Lab .,... ,c= ;'(~D7)I"U. . Batch No, 

I-

• 

No.lMaii Stop: 6133 MS-1147 
p:rojecVTask Manager: Mike Sanders 

Project Name: 101 Nori~ER Septic Fields 
I _I 

Record Center Code: EKJ1295IDAT 
Logbook Ref. No::-'""" f 

Sample No.­
Fraction 

Tech Area III 
Room 

ER Sample ID or 
Sample Location Detail 

RMMA es XNo Ref. No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SAR/WR No. 

Case No.: 7223.230 
SMO AuthorlZatlon, ___ ---,. _____ _ 
Bill to: Sandia National Laboratories 
Supplier Services, Dept. ___ _ 
P.O. Box 5800 MS 0154 

Page 1 of 1 
ARICOC- [U_ 600449 

9rd"Jt.- 1 
'?kL~s ~ 

9r-t"~r{..1I 
,,>hJJ- > 

Parameter & Method Requested 

lAB USE 

lab 
Sampl 

Sample Disposal OReturn to Client XDisposal by lab 

Special Instructlons/QC Requirements 
EDD XYes DNa 
Raw data package XYes DNa 

W 
-f!.. Original 
0. 
1'\ 

\N 
~ 

To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION lEVEL 1· DV11 

Projeclleader Io.-ty KcyfcaJ Proiecl Name {o ( NOlA -£.;: fo/h'r. F,'~ 1d.J 
ARICOC No. . 60 (J '-/'1 q Analylicallab 'f-R C L 

/11 /118 'abIes be/ow, maTh any informa,ion Ihal is missing or incofTecl and give an explanation. 

Analvsls R d Chain of Cuslodv R d 

line Comillele? 
No. lIem Yes No If no, explain 

11 All items on COC complete· dala entry clerk initialed and dated Nit- fJo f- Qpp ((·c...1 ~ 
1.2 Container type(s) correct 'or analyses requested ......-
1.3 Sample volume adequate 'or" and tyj!es 0' analyses requealed ---1.4 Preservallve correct 'or analvses requesled -1.5 Cuslody records canlinuous and comj!lete ....-
1.6 lab sample number(s) provided -
1.7 Condition ~n receipt In'ormation provided --

T( lI' -"'·11.1 
Hcv. I 
"lIachllll'1I1 " 
Nllvcmhcr II)I)~ 

f{)~ II-- f·95 

Case No: 7cZ.!. Z 3'0 

SDGNo. NA 

Resolved? 
Yes No 

'--i -_. 

1.8 Tritium Screen data provided (Rad Jabs) _~A /Jot ~iJPl.·CAfo!.l p\.Cr'\ - ~MM.A (fC.cJ-,'d;-.. I 

- lvIical Lab - Report 

line Complete? Resolved? 
No. lIem Yes No If no, explain Yes No , 

2.1 Dala reviewed, signalure ...-- I 

2.2 Dale samples received --2,3 Method reference number(s) camplele and correct --Quality ('.ontrol dala provided (MB, LCS, LCD, Detection limit) Nll-- Q'. ...... ('(H~ wd-~ rc4 ..... ,-!f.-f!i Ia. ...... jJC4t. --2.4 -- LtO 
2.5 Matrix spike/matrix spike duplicate dala provlded(1f requested) ....- #Jot N') ~r f.«j (00 ( q .... ll(V.r,.~ ,. .... cD ..... "kk) -- --

Narrative erovlded 2.6 - --- --_. 
2.7 TAT mel .u4· }Jot- o.tp I r~bi...Q. .--. --
2.8 Hold limes mel ---2.9 All requested result data provided 

---,. -- ~-:. 

Based on the review, this data package is complete B"'Yes DNa 
tr no, provide: correction requestlracking # and date correction request was submilled: 

d~4~£l 
7 T 

Dale: _~ __ _ (o(,y /98 Closed by: -------------- Dille: Reviewed by: 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

Project Name (0 ( ;J a"t - £R. k h 'C h' e..(d r Page 1 of 5 

Case NUrrOer 722. '3. 2 '$-0 
Sample Numbers E.~-(2.qr-#JlN6r~c..(~OF-I- BH"3-r (B'H~-(O)-S 

ARICOC No. 600'-lL(q Analytical laboratory _...;;E;...~~C_L ___ _ SDG No._----:/J:....-:,A __ _ 
ARICOC No. Analytical laboratory _______ _ SDG No. _____ _ 

ARICOC No. Analytical laboratory _______ _ SDG No., _____ _ 

ARICOC No. ___ _ Analytical laboratory _______ _ SOG No., _____ _ 

10 EVALUATION 

Item Ves No If no, Sample 10 NoJFractJon(s) and Analysis 

1 ) Sample volume, ~ntainer, and 
preservation corred? --

2) Holding times met for all 
samples?' ' 

.....---

3) ReportIng units appropriate for the 
matrix and meet project-specific .......--
requirements? 

4) Ouantitation limit met for all 
samples? --

5) Accurar;y 
a) Laboratory control sample --accur~ reported and met tor 

all samples? 

b) Surrogate ct.ta r.ported and 
met tor all orgMic samples ----analyzed by a gas chroma-
tognlphy technique? 

Reviewed by: jJ~ dfZL '-. 

r -, T 

Date: 

AI.J2-94JSNL:SOP30448.R1, 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAllONN AliDAll0NLEVEL 2-DV2) 

Page 2 of 5 

Item Yes No. H _ no. Sampie > 10 NoJFractiOn(s) and AnalysIs 

c) Matrix spike recovery data S ('i 13 - 'L.C> -==r ~O r€Ju..( 6 
reponadand met for all 

re.po,..ko. ~r &t rD samples for which it was -
requested? SuO C-o 'f r ~7 ACt- Q:vt./x (Y vel 

6) Precision /Jot Ct.p,p("I!G.bLe ,- LC ~ dJ..(.A,·~a 4. 
a) Laboratory control sample 

rJA. Aot QtA..a...fy'l.-eci VJ('~ su0l-<A" II-ed precision reponed and mat for 

all samples? Sa-..p~s 
b) Matrix spike duplicate RPD $ 19c!> - 20 ~ No rer-u.. (fr 

data reported and met for all 
re.jJ 0 r-kci Jar- ~. (j) 

samples for which it was ---
requested? S0()(-OI.{~ -==7 Mr- a""A tYL~ 

7) Blank data <;; , ~8 - 2.c .;:""7 
''--I~ ( J vo.......e.g ~()r-~ 

a) Method or reagent blank data 
+Or I-.fq c.-~ ph. aJ reponed and mat tor all .---

samples? --

b) Sampling blank (e.g., field, lJo I- C{ppf ,·ca. h 4. 
trip. and equipment) data fJA 
reported and mat? 

8) Narrative included. corNCt, and 

complete? .---

2.0 COMMENTS: AI items marked -No- above roost be explained in this section. For each item. give 
SNUNM 10 No. and the analysis, if appropriate. of all samples affected by the finding. 

Reviewed by: 

Date: 

ALI2-94ISNL:S~.R1 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUA nON SHEET 

'''''''J '\ { ill u..e9 

","0 { • 

; 

d ~f ((' CA. k l0..0 C roJ"" "'J ( (J .,A- 1v-6 r £A. "jt ~ ~ AD f-- f'Q...-l 

Reviewed by: 1117t/·iJl 
Date: lof/'{ (?8 

AU2-941SNL:SOP3044B.R1 

Page 3 of 5 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONN AUDAnON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only safJ1)lesltractions tor whK:h 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the ~mments column. 

Sample! 
, 

Fraction No. Analysis Qualifiers Comments ' -

~ 

.-
..£ /' 
~ 

, . 

" (Q.~ 

/' 
-.~ 

('oY/- " 

~ 
f.---" 

SrA-~ 

I~ 
~ 

? 

QUALIFIERS: 

J. Estimated quantity tprovicie reason) 

B - Contamination in blank (indicate which blank) 

P - Laboratory preeision does not meet criteria 

R. Reporting units inappropriate 

Q. auantita1ion limit does not mHt crit'eria 
. i 

A. LabOratory accuracy does not m .. t criteria 

U. Anatyte is undetected (indicate which analyte and 

reason for qualification) 

N. There is presumptive evidence of the presence , NJ - There is presumptive evidence of the presence of the 

of the mate" 

UJ • The material was analyzed tor but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: 

Date: 

ALJ2-MISNL:S0P30<W8.A1 

material at an estimated quantity. 

i. 



 



S.UIPLE FI'iDI.'\GS Sl.;i\J:\'IARY 

Site: (0 ( 

-\R coe 

lJo#\.-~R- ~tr"C 

6 00 <f'fCf 
S;:mple' 

Frac,ion No. 

£R - I'Zq r-NIA.)6~1 

- OF , - 8ff ~-S--:) 

Analysis 

EPA 8Z60 

D3tJ Classification' 

~I 

Commems 

/ 

Sample :>io .. 'Fraction No. - This value is located on the Chain of Custody in the ER Sam!':e Id field. 

Analysis - Lse valid test methods pro\'ided belol\' or if the result applies to <:In indilidual a::al:-1e within a test method. 
use the CAS number from the analytical d<:lt<:l sheet. 

DV Qualifiers - The enrry will be taken from the list of\'alid qualifiers and associated com:nenrs. Ifother qualifiers 
not on the lis: are needed. contact Tin<:l Sanchez to coordinate adding them to the lis!. 

Comments - lnis is only to be used if a comment associated with the qualifier is nOl appro~riare. ne:!ds modificJtion 
because of an unusual circumstance. or additional clarificJtion is \\'arr<:lnred. 

Tes! :'\ lethods - An ions _ C E. EPA60 I O. EPA6020. EPA - .. r;o I. EPASO 158. EP.-\SOS 1. EP .-\S260. EPAS260 .. ;-"!3. 
EP.-\S::70. H:KH_ALK. HACH_l'02. HACH_~03. }'(EKC_HE. PCBRISC 



FOR ARICOC 600435 
(DSS SITE 1029, GEL 1995) 



.---

Sile: Nf)N G7.. 6£1'7/ <: TAI'tC ~ 

:\R'COC: (pa;> ~a.S' 031a (I<lssificCltion: 1"0; ~,~c.. 
Sample' I DV 

Frnction No. Analysis Qualifiers Comments 

7"tfo-~· ~ ~ .... .... ee; 
t7t/IJf8i-oo} 

'2;H~ D f),ffA. ~~C. £~~y& .....oL.-

~ 

7J~ {$ ~~/, .V-'C:::- ~v~ 

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

Analysis· t;S( valid test methods provided below or if the result applies t(l an individual analyte within a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers· The entry will be taken from the list of "alid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional c1arification is warranted. 

Test Methods· Anions_CE. EPA60JO. EPA6020. EP/l.7470.'I, EPA8015B. EPAgOS\. EPA8160. EPA8260·M3. 
EPA8170. HAC L CH_ NO:!. HACH_N03. ~tEKC_HE. PCBRISC 

~=-__ --==--~...:.-_-=-____ Dal.::_......:..I-=.J-_'I-!_.l--=--f"L-/;.J.?Jr~_· ______ _ 

I 

.' 



TOP St-C3 
hev.O 
Altac/lmen! C 
Page 35 01115 
July"19S4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

Page 1 of 16 

SITE OR PROJECT Nod 8 5l::f.'f/c TItMJ:r CASE NO_ ..,:z.2-3· ;l#eJO 

ANALYTICAL LABORATORY ~? SAMPLE IDS aLi 'fit,. aJ3, 

lABORATORY REPORT # 7W 71 z I 
TASK LEADER A goy k..( 
NO. OF SAMPLES S ;f.: 1$ 

SSMENTSUMMARY C,,· ~~ 
P AA MER~ANIDE 
~ ~~ ? ~k 1. HOLDING TIMES 

2. CALIBRATIONS -j/' /' 

'1 
w. BLANKS "I' ,/ 

4. ICS 
.,., 

5_ LCS 

6. DUPLICATE ANALYSIS / 

7. MATRIX SPIKE 

8. MSA 

9_ SEAIAL DILUTION 

1G_ SAMPLE VEnlFICATION / 

11- OTHEn QC 

12 . OVERALL ASSESSMENT ./ ~~ I 

./ (check mark) - Acceptable 
Other - Qualified: J. Estimate 

UJ - Undetected. estimated 
R· Unusable (analyte mayor may not be present) 

1'1-

ACTION ITEMS: _J,.M;u~;.;.....;. ______________________ _ 

AREAS OF CONCERN: -----------------------------------------------------

REVIEWED6Y: ~ 
DATE REVIEWED: /;t. ,Lfr ttf"J' 

AL'2·9:Wp.'SNL:SO?30~C_Rt 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidatian level 3-0V3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TO? 9'·03 
nt'II.O 
A::achment C 
FaS)l~ 49 of 1;5 
July 1994 

Page 15 of 16 

Are instrument detedion limits present and verified on a quarterly basis? Yes Q' No 0 

Are IDLs present for each analyte and each instrument used? Yes 0 No 0 

Is the IDL greater than the required detection limits far any analyte? Yes QJ 
(It JDL > required detection limits. flag values less than 5xIDl.) 

NO~ 

SamplssaHe~ed: ________________________________________________________________ ___ 

Are Ie? Interelement Correction Factors es~ablished and verified annually? Yes 0 No 0 tif(J-

Are Ie? Linear Ranges es:ablished and verified quarterty? Yes 0 Na 0 tJ'A-

It no iQr any of the above. review problems and resolutions in narra,ive report. __________________ _ 

11.2 Reporting Requirements 

Were safTllle results reported down to the POL? Yes ~ No 0 , . 
If no. indicate necessary corrections. ____________________________ _ 

Were sample results that were analyzed by ICP for Se, TI. As. or Pb at least 5xIOL? Yes ff No 0 

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

limits? Yes ~ No 0 

Reviewed By: Date: --..:/._',J __ c:;.J.--=-r __ ~_=:r _____ _ 
AL~-94.Wf>.SNl:SOP30.uC.P.l 



iO? ~.()J 
Mev. 0 
A:tadIment C 
Page SO 0ln5 
Juiy 1994 

INORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 01 16 

If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present. request resubmittaf of laboratory package. 

Were any sample results higher than the lin9r range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No ~ 

Samplesaffe~ed: ____________________________________________________________ __ 

11.3 Sample Ouantitation 

Check a minimum of 10% of positive sample results for transcription'cak:ulation errors. S~mmarize necessary 
corrections. tf errors are large, request resubmittal of laboratory pa:kage. 

Comments:. 

Approved By:" 

Date: 

"Task/Project leader is responsible for approval of data set. 

Reviewed By: ~~~ Date: _-"/......:.:,;2. __ ..2._e:-__ ~_'tf' _____ _ 



-

...,~ .......... ~ • II'Ul."V~'" ">U'l'll'V,I\..\,. 

. .\R'COC:--' ~f)O"lS' Oal3 Classification: ~IID/Oc::,;CS. 
Sa.mple '!. I OV 

Fraction l'- '0. Analysis Qualifiers Comments 

o4lt.1f/- 00 ~ C~;uM J~1 B Ul 

. It tfiAli tJ.M .7).fr 6 ul 
~d.·LtM ;l;1B 6 

it .. 103 
13 9r tA. 

U"';).-3~ B l), 

'I V .. tr' IS uJ 

JJu-h /s L.efi ~ Acc6-jJl-re. / ~ 
/ I 

Sample No.lFraction No. - This value is located on me Chain of Custody in the ER Sample Id field. 

Analysis - Cse valid test methods provided below or ifthe result applies 10 an individual ana)~le within a test method. 
use the CAS number from the anal)1ical dara sheel. 

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

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

Test Methods - Anions_CE, EPA6010. EPA6020. EPA7470'1, EPA8015B. EPA808!. EPA8260: EP:\8260-M3. 
EPA827Q, HACH_A CH_ N02, HACH_N03. ~IEKC_HE. PCBRISC 

! 

I 



.L~...>t::>O~J.tT.;I 

~ENT BY:Xerox Telecopier 7021 :12- 4-97 ; 1:33PM; 15036825109'" 

ANALYTICAL RADIOCHEMISTRY DATA VALIOA 
CHECKLIST 

2. Ingrowth and/or decay: Correct facto ... 
applied? 

3. Solids density: Plenchett& loading 
<5 mgfcm~ 

505 884 7689;#1( 

A!.IW-91/Wl'lLrrcO'T~~ 

J'1/..L I!./ c:; A::-

B-1 )1071.)J)O:,.o1.000 I 11:17pm 



15036825109 
SENT 6Y:Xerox Telecopier 7021 :12- 4-97 : 1:34PM; 15036625109--

ANALYTICAL RADIOCHEMISTRY DATA VAllDA1l0f\l 
CHECKUST (CONTfNUED) 

-505 884 7689; t 

B-2 31072l.005~I.OOO I 12:r7pm 



Records Center Code: ER 11295 I OAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Tanks Case No.lService Order: 7223.230/CF0526 

SNL Task Leader: ROYBAL OrglMail Stop: 6133/1147 

SMO Project Coordinator: SALMI Sample Ship Date: 712198 -------

ARCOC Lab LabID 
Preliminary 

Received 
Final 

Received 
EDDReq'd 
YES NO 

EDDRec'd 
YES NO 

600435 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

'7"0 e-e: 
-Filed in Records Center: 

Comments: 

9807121 

Date 

8/10/98 

q LI Lq 9 
q .. ~-q8 

9-~' '1~ 

q- 8~qy 

817/98 

Correction 
Request #: 

Requester: 

Signature: 

Faxed To: 

Person Notified: 

Transmitted To: 

Transmitted By: 

Filed By: 

~D0D 

DODD 
DDDD 

1125 - Case narrative 
unsigned 

MONTANO 

.. 
LJ..) . f'C)... Q." ,,/!:, " J.,o....; 

~t)~oJ 

f> Co.-.\ :Q. n C ~ Q. 

~Z>. 

Received (Records Center) By: ______________ _ 



SAMPLJ, JllNDII'fGS SUMMARY 

Site: tIoNa SEPTIC. TA:AJ(S 
ARICOC: /"001./35 Data CJassific:aUOI1: lJ/Lc1ltNJ(S 

SAmple! DV v 
FradioD No. Analysis Qualifiers Commr:nts 

.J ~W6~'8l/-/)FI-BH/~ E!2-/;;.q5·­
If II 

~-.5 
.E P,tJ-g;JlO t,.IJ ~ 

/I J, 

If II -SHi- lm-s J I 
,~. 

J-

II II - J!JI.:l ~. ~ ..[,. "1 ~ 
j 

N tJ65~tf-J)F 1-8} ~-5-51) £fI1fi)JJ. LIT / 
-Wv~t.f-DFI-B ~~~S-S1> EfA83j D UJ 

/ 

11 II I 11 J I £'rl11::.1~ D f):r f-aU 1Jf) 'V 
r- ~j;;~.~ 

• 

s..pIe NGJFractioa Ne. -This value is IocIted on the Chain ofCUSlody in the BR Sample Jd fieJd. 

A •• lyIiI- Use valid test mCllhods provid=d belOW' or if the mult appties to an iadividuaj aaalyte withiD • test method, 
usc the CAS muabcr from the analytical data sbccL 

DV Qatif ..... The entry will be lIkeD from the Jist ohalid qualifiers and associated comments. If other qualifiers 
not 011 the list an; llCCded, CGaQc:t Tw Sanchez to coon:tinate addilll them to the fist 

CGDI_U - This is orsty m be used if a oamnaent lSSlOdatcd with die quaJificr is not !IpprOpriate, needs modification 
because of an unusual tirta1slance, or additional clarification is warranted. 

TI!St Metboab - AnioRS_Ce, EPA60JO, EPA6020, EPA147Ofl, EPA80158, EPAB081, EPA8260. EPA826f>..MJ, 
EPA&270, HACH_ALK, HACfC N02, HACH_N03. MEKC_HE, PCBRlSC 

Revtewedby: ~.d~ Date:_~/_-.....:<i?::.--"1.""--''t ______ _ 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vaiidation Level 3 DV-3) 

IOP~·cf 
R811.0 
t.::ac.'\mllnl C 
Fagl! 9!l1 of 115 
July 199.: 

Fage 1 of 1 

SITE OR PROJECT tlw Ell Sl-fJ7ic 7ltl4ks. 
ANALYTICAL LABORATORY ~<7#J.PI&{..=-----­
LABORATORY F;EPORT #I QS071LI 

'SA~PLE IDS g to~ihr.s + Pup, 
NO. OF SAMPLES Sh'1'l.s 
iEt.- 12" .. HW,"'84 -nEt 

CAS2 NO. 7223. ~6oo 
()tIIl/~/-OI /OW'ISI-()()3 

DATA ASSESSMENT SUMrAARY 

Desc;ibe probfems/GlJalifications below (Action Items and Are25 of Concern) 

VOC SVOC rSSTifCe 

1. HOLDING v a/ A/Et 
TiM2S:'?~ES2RVATION 

2. GC.'MS INST. FE~FORM, v" ./ 

': CALlS:::';'.TiONS.W1NOOWS vi ./ ..,. 

~ BLANKS v ,/ 

... SURROGATES v .I 

5. MATRIX S?(KE.:OU? ....... ,/ 

I. LA30nA TORY CONTROL tJ+ tJ,t.-
SAMPL=S 

8. INTE;:;:NAL STANDARDS v v' 

9. COMPOUND t:::.. 
,/ 

IDSNTIFiCATION 

10. SYSTEM ?ERFORMANCE 1/ ./ 

11. OVERALL ASSESSMENT ,/ I ti? 

,/ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X • Problems. but do not affect data 
Qualifiers: J. Estimate' 

UJ - Undetected. estimated 

y 
y 

t 

,/ 

ACTION ITEMS: "kAIi: 
--~~~~--------------------------------------------------

AREAS OF CONCERN: ~AA~~~N~G=-_________________________________________________ _____ 

R.vi""ed By: ()~ 
Date: r; Hl/te;.1f} 



TGP ~.C3 
hev. 0 
A:-.adlment C 
Page 100 cf 1 IS 
July 1554 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veritication/Validation Level 3 DV-3) 

Page 2 of 18 

PROJECuTASKLEADER: ______________________________________________ ___ 

ACTION ITEMS; _--LA.!!.!/I!h./~· -=--_____________________ _ 

OVERALL DATA QUALITY ASSESSMENT M? is ,ft!e?,+tt8 Ie.. 

Rev;"w"d By: ~ 
"/. Date: . (,JaB/ f8 

.. - .. - _ .. - ----. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

TO? 94·03 .... 
R~v 0 

At:adlment C 
Page 10501 11S 
July 1994 

Page 7 of 18 

Has initial calibration been pertormed as required in the E?A method? Yes B' No 0 

We~e the correc. number of standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 "'Dol- IrPf/;<.-a8(e 

Ust below compounds which did not meel initial calibration cr.ter:a outlined by the E? A method. 

I; I~strument 10 Dale Compound Ac,ion I S -mplcs A"or'cd a ..... .'1_ ..... , .... 

1.4f{'·111 
II I .f ri'~ 10,. f.t..-tetJ..- 'S~. rtj I 

No/- t»I TC "-II 
I. 

I I I I".. ret.. \: 1.x:~v ... .,'1~ S";l. -,,2 
:' , A~lbl 

I! I lit lIyek (Olib I 37. ,,2. I I o/.., 7eL,. 
j; I IPtH''Ir~ I {O"1,4hl I 16)C.o rc=",~ 
j' 1!k l.6l i 
" 

1 l6+l~1e ~/rJ..p l. t/~.qI8 I I AI~f ,... T~c; II 

Ii I 1~;IM;+r;/G I (Pl."cr I I"..... ,eL-
II "tI I '1 lit'" 4: tr/tTP'O ~ I 

lei-J", - /1.-0 ,;J(, . "n Q I -<1 1n1~t.,. 
I I I 

, 
I I I 

j I I I I I 
Check for transcriptiOnlcaiculat;on errors. If errors are presant. summarize naces?ary corrections below: 

Reviewed Sy: 
f'\::I~;> • 



1 
~UII"I g",,,.. :"",,1\.. I n.~YI~W \VY"1 

Project leader _R_O_Y_8_A_l~ _____ _ Project Name NON·ER SEPTIC TANKS Case No. 7223.230 

ARfCOC No. 600435 ------------------ Analytical lab _G_E_l ________________ _ SDG No. 9807121 

In the tables below, marl<. any information that is missing or incorrect and give an explanation. 

1.0 A . R t and Chain of C dvR d and Loa"n Infl - ------ -- - --
Line Com~lete? 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 Container type(s) correct for analyses reQuested X 
1.3 Samj>le volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X I 
1.5 Custody records continuous and complete X i 

1.6 lab sample number(s) provided X I 

1.7 Date samples received X 
1.8 ConJ1ition upon receipt infonnation provided X - __ I 

-- - L -- - --- --- -- ----,,_ - -----=------
Line ·Com lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 OC analysis and acceptance limits provided (MB, lCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided{if requested) NA 
2.5 Detection Limits provided; pal and MDl(or IDl) X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors j>rovided X 
2.8 Data reported using correct 51g. fig. (2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Were contractual_qualifiers Ql'ovided X 
2.14 All reques1ed result data provided X 



3.0 Data Quality Evaluation 
Item Yes No If no, Sample 10 No. 

3.1 )Reporting units appropriate for the matrix and meet contract specified or X 
project-specific requirements? Inorganics and metals reported as ppm 
(mglliter or mglKg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for aU samples? X 

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

samples? 

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

c) If requested, matrix spike recovery data reported and met. NA 

3.4 )precision X 
a} laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 

met. 

b) If requested, matrix spike duplicate RPO data reported and met. NA 

3.5)8Iank data X 
a) Method or reagent blank data reported and met for aU samples? 

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

3.6)Contractual qualifiers provided: • J'- estimated quantity; '8' -analyte found X 
in method blank; ·U·· analyte undetected (results are below the MOL or 

k (rad»; 'H'-analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 



.. -

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

--

Sample/ 

Fraction No. Analysis Qualifiers Comments 

Were deficiencies noted. ® Yes ~:N~ 
Based on the review, this data package is complete. @Y;)®NO 
It no, provide: nonconfonnance report or correction request number and date correction request was submitted ______ _ 

Reviewed by: W. Pc)' Q 0 be, M Q Date: 9-8-98 Closed by: _____________ _ Date: _____ _ 



sF' 2IlOl-COC (10-97) 

~ •• (5-e7)1.~ 

Internal Lab 
Batch No. 

Dept. NoiMall Slop: 6133 MS-1147 
ProJecVTask Manager: M Ike Sanders 

Project Name: 101 Non-ER Septic Fields 

Record Center Code: ERl1295/DAT 
Logbook Ref. No.: 

Tech Area III 

ER Sample 10 0( 

Sample Location OetaU 

Original To Accompany Samples, 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
ARlCOC-1 600435-:1 

1A Copy To Accompany Samples, 
Return to SMO (Blue) 

Contract No.: AJ-2480A 

Case No.: 7.223,230 
SMO Authorization 
8m to: SandIa Natiooa'--cI,..,.L-abol"-a-torl-es----
Supplier Services, Dept. __ _ 
P.O. Box 5800 MS 0154 

Speciallnstructlons/QC Requirement. 
EDD XYea DNo 
Raw data package XYes DNo 

2nd Copy SMO Suspense Copy 
(Yellow) 

3Rt Copy Field Copy (Pink) 



SF 2001-COC (1().m 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 
&4> ... 0<1 •• (H7) ...... 

Dept. NoJMall stop: 6133 MS-1147 

ProjectfTask Manager: Mike S2o dery' 
Project Name: 101 Nan-ER Septic Fields 

Record Center Code: fRl1295/DAT 
Logbook Ref. No.: 

Service Order No.: ~ 

Tech Area III 

Lab Contact: Edie KentlS03-556-8171 

Lab Destination: ~ 

SMO ContactJPhone: Doug Salmi/844-3110 

-----
Room 

ER Sample 10 or 
Sample Location Detail 

Daterrlme 
Collected 

Contract No.: AJ-24S0A 

Case No.: 7223.230 
SMO Authorizatlon_~.,---,----:-___ _ 
Bill to: Sandia National Laboratories 
Supplier Services, Dept. ___ _ 
P.O. Box 5800 MS 0154 

600435 ARlCOC- L-I ___ _ 

'-. II n414I1't_On~ I ER-1295-NW6584-DF1-i/JI')o' (' -SO 1,- I N/A I.L :~~J s I AG IlL I 4C I G I OlJ ! SVOC8270 'HF= 8330 

RMMA XNo Ref. No. 
Sample Disposal OReturn to Client XOisposal by lab 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy 

Special Instructlons/QC Requirements 
EDD XYes DNo 
Raw data package XYes DNa 

SMO Suspense Copy 
(Yellow) . 

3rd Copy Field Copy (Pink) 



 



FOR ARICOC 600510 
(DSS SITE 1029, GEL 7/98) 
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INORGANIC OAT A ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

Rev. 0 
AUachment C 
Page 35 of 115 
July 19&4 

Page 1 of 16 

SITE OR PROJECT NON EK SE:PTic. 7~Ni::..s CASE NO, 7ZZ~· ~SOO 

ANALYTICAL LABORATORY _fz,",--,=~,,-L=' ___ _ SAMPLE IDS _________ _ 

LABORATORY REPORT # q&'~70lt/1- ~fI&'C, #~oC 5 (,O~ l/oo 

TASK LEADER A Roy 6ft L-

NO, OF SAMPLES 11 .$0; Is. 

DATA ASSESSMENT SUMMARY cv# 

1. HOLDING TIMES 

2. CALIBRATIONS 
., BLANKS .... 
4. ICS 

5. LCS 

6. DUPLICATe ANALYSIS 

f. MATRIX SPIKE 

B. MSA 

9. SERIAL DILUTION 

10. SAMPLE VErilFICATION 

11. OTHeR QC 

12. OVERALL ASSeSSMENT 

,/ {cheCK mark} - Acceptable 
Other - Qualified: J - Estimate 

ICP AA MERCURY 

..; tJ f:. v 
.V" /. \ 

.' ./ 

,/ 

./ 
7 ..y 

/ 

./ 

/ 

/ 

UJ - Undetected. estimated 
R - Unusable (analyte mayor may not be present) 

CYANIDE 

VA-

ACTION ITtMS: _.LM1.!'t5k.(J:::.::....:::::5.. _______________________ _ 

DATE REVIEWED: _--J/wil~!~,2.::....9u/-.!9~8~---

AL '2.~ WP.$NL:SOP3044C.Rl 

.. 
,'. 



r~ 

~ 

·~.IIA'1 
~1111 
, .r--

{?q1 

Site: AIM 8 SEf' tic TriA)if 

AR'COC: ~ ooo¢.2q 6oa:>SlO D:lla Classification: :z. Of ~1-C.5 

Samplr I DV 
Fraction No. Analysis Qualifiers Comments 

7 Oh I 
Q. ,.,...... .1 

{.I ..., 1'-1 .., ...... ~!O 7 ' -I(..;}. 

~'<'-I~-M01;J1 - U ~ ()kC+C~.L~:\-

At ;J.-'if ,iJ;7'G2 " OF1-B ~. O. "JGJJ" MiQ /k~ 

~ 1?.'1J~l"'o'Z3l- /115 p~ ~eJ,q v~'./-/.-

(J0~n8 6A- ~#J W/"'~ ('6. 7- () -- Ii I) j"l 50 )1 ((;i-11 1 ) 

( . 7JUIVoHo~S A .. ·lyfF~ cS'k *,'6 fr.-el u 
./ .q. I \ t2 ....... 1. .#.1 . \ 

....,~ 
', . .. · .... l 7,J 

~-dl CFlCld J .~t:r~ ... 
IL r:. 

-L I ,I ~ 11. tiL It'll Cl ~ {)t'"' 11 .... ,,-~ ~ .~ ~r ,- "', r--- -r- -f~ 

. 

VAiA- /5 ~ fp+JI-R/e 

Sample No.lFraction No. - This value is located on the Chain OfCuslody in the ER Sample Id field. 

Analysis - l:se \'alid lest methods prm'ided belo\\' or if the result applies \(1 an individual analYle within a test method, 
use the CAS number from the analytical data sheet. 

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

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

Test Methods - Anions_ CE, EPA6010. EPA6020. EPA 7470!l, EPA8015B. EPAgOS 1. EPA8260. EPA~260-M3, 
EPA8270. HACH_A K. HAC 1 '. HACH_N03. \tEKC_HE. PCBR1SC 

I 

r 

~ -



TO? ~-O3 . 
Rev. 0 
Ana::hmenl C 
Page 50'01115 

Juiy 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 01 16 

If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
'present, request resubmittal of laboratory package. 

Were any sample results higher than the lin9r range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No @' . 

Samples affected: ________________________________ _ 

".3 Sample Quantitation 

Check a minimum of 10% of positive sample results for transcription'cal::ufation errors. Summarize necessary 
corrections. If errors are large. request resubmittal of laboratory package. 

Comments: 

Approved By:· 

Dale: 

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

Reviewed By: ~ Date: _...L/,L;.-...·.L...&_7.l.-!_rr._B ______ _ 

AL '2.S4.WP.SNL:SOP304-SC.R 1 

.. 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 VeriUcation of Instrumental Parameters 

TO? 94·03 
Rev. 0 
~t'.achmenl C 
Fage 49 01115 
July 1994 

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes if No 0 

No 0 JI Pr 

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(If IDL > required detection limits, flag values less than 5xIDL.) 

No nr' 

Samples affected: ________________________________ _ 

Are IC? Interelement Correction Factors es~ablished and verified annually? Yes 0 No 0 NPr-

Are Ie? Linear Ranges established·and veriiiedquarterly? Yes 0 No 0 ,r~ 

If no ior any of the above. review problems and resolutions in narrative report. ___________ _ 

, 1.2 Reporting Requirements 

Were sample results reported down to the POL? Yes gI No 0 
, 

If no. indicate necessary corrections. 

Were sample. results that were analyzed by lep for Se, TI. As. or Pb at least 5xIDL? Yes G?' No 0 

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

limits? Yes G( No 0 

~ 
... , 

Reviewed By: 
-,~~~~~-----~~----

AL 2·94.\VP.SNl:SOP304.4C.R 1 



J.~"''':>DO.c::::>.lt:J;:' 

SENT BY:Xerox Telecopier 7021 ;12- 4-97 ; 1:33PM; 15036825109'" 505 884 '1689;#10 

ANALYTICAL RADIOCHEMISTRY DATA VALIIJIATIC fN 
CHECKLIST 

I Project Name NON Gt? sEPliGT4t-1j;~ lSI t" N~'!JtI 
1.aboralury Name/Job NoJBetch No. ~G L. J q 8'07 cJ 1../7 I Chain of uetoov ~o. booC/:oo 
'nlllysJ. t!::?A ""00 fllMl- '"'300 

I D_~ • __ .r U8t; -,-, ._ .... ~~'t8~ 
~E'fIEW ITEM YES NO NA "',... II ;:0 

I A. LlnL"'I"'~ TIMES ~~-t C~i-l6'i~ 
1. Preparation and analysis holding limes V I 

met? 

2. Shorl-half life paramote18 analyzed for end . ./ ¢ 
ehecked1 

!e. CAUBRATION v_ •. ...; UION • ~ MG-r Cll.iT€ll.ic, , ... and Coeur.lOlllo:rd? 

2. Frequency: Dally ~ weekly __ ' • or 
,./" 

monthly ? 

3. A , criloria: ~ ~7 
Ie. I t.~""D'TORY ,",VNU'IUL SAMPLES MET Q fll TEll. r4 

1. Standard: Independent, certified reference 
V t material? 

• ""'Iuency' Each batch? v'" 

I- .:% I"> "i 80-120".4 or_7 t./ 
or;; 

I D. M~THOO BLANK 

1. I:requency: Each ba1ch? V 

2. Matrix: Matrix ZlpDCifi\'; V 
3. - ... Endre -'" V 

4. Blanks show .A v" ' ... ,,,.'" 
E. MATRIX SPiKI! I trl£:! C. fLLifE::fbi " 

1. i=',V\.fu ...... y. Each batch? II" ~ 
2. Metrtx: Matrix "Y""if ... 7 v 

3. n"'J'Cl' ........ '. Enlire .. :0: 
V 

4.0",r' _" 75-12s%or_7 Jt 
F. ANALYTICAL , ...... DSlOTHER tlve+ ~)-f6-t2 ~ 

1. Tracer: Correct type. ,~v .. ')' met? V 
2. Ingrowth and/or decay. Correct factoRl / # 

applied? 

3. Solids density: Planchette loading ~ . 
<S mglcm~ ~17 

G.DUPUCATE .~ Ct2-Lt~B 
1 ,Ty~ayr field? V 

2. ~rEk.jut>ncy batch? V 
~. Matrtx: Matrix ::>p~iflc~ V ~2 -

Al.I09-9S/wPILITCO,OSj9 B-1 } I077.).oo:;m.QOO 12.'*"' 1'l'\1pm ,-

_ .... _. - -... .. -.- . ---- --~.~ .. _--"'- ,---_ .. - -._. ----- - .. -_. .. u __ 



15036825109 .... 

ANALYTICAL RADIOCHEMISTRY DATA VALlDATIO"l 
CHECKLIST (CONTJNUED) 

islte Namo 

505 884 7689:#1, 

Laboratory Name/Job No./Batch No. 6tEt.. ~ 7'8'c>7~(/7 , I Chain 01 CU$todY,lIa. ~~CV ( 

Parameter Uet: 

REVIEW ITEM YES NO NA COMMENTS 

,-'4. Preparallon: Entire proc&dure? 

Ii.. ANAL YTE DETECTION .' '."'-1-·'?-....:IJ7~_t1_~ __ C.~/_i_~_r-r.~7_c::;. __ , __ -+-_____ ---! 
1. Detection nmit &8mpl6/bQtch 8peclllc? , V . 
2. Erro1'9 evaluated? V' 

3. False po$il~atlve7 ted? ~-

A U09-9:S1Wf'IUTCO:D£59 B-2 310723.005 01.000 l2JO /97 12;11pm 

-- -- -'7'-.. -~ .. -_ . -.--. - ---- - ._-



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verifica1ior./Validation Level 3 DV-3) 

6.1 Method:Reagent and Instrument Blanks 

Tep ~·03 ~ 

Attac:'lment C 
Page 107 01 t 15 
July 1£.94 

Page 9 of 18 

Has a methoc/reagent blank been analyzed for each set of samples or lor every 20 samples of similar matrix. 

whichever is more frequent? Yes 0' No 0 

Has an instrument blank been analyzed at IE2St once Every twelve hours for each GCIMS sysiem used? 

Yes 0 No 9 

6.2 Field:Rinse.'Equipment Blanks 

Are there fieldrins€iequipment blanks assoc!a,ed with each sampling cay or a: frequency specified in the 

sampling plan. Yes 0 No @ Nof- Su~ tni tt"Ej) wi All/Joe 

USi below corrqounds lor which analyses were req:.tes:ed that were de!ecied in any of the bla~".s c,,2!y:ed: 

I 
I I Compound 

I Conc. I 
FOL I I c:- pl-- /-,;':-_o-d 

I 
_em =~ . . 11':: ..... :::· 

D-·.o Elank ID wr!(I<'t) ( ) Ac:ion Level (Action, ! 
c:,_ 

! 

11/(7/1& I 12(p'lSB I tn"+"'yl~",e 
,h.i-tc,U I J. 2.- I s 4I.'J., i /JD /'''' $j'1-;'t.j-

I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I 'I I I I I 
POL = Practical Ouantitation Limit from EPA Method. 

Reviewed By: 
Date: 

i 

, 
, 

I 

I 
I 

I 

I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Va5dation Level 3 DV-3) 

TOP st.·cf 
Rev. 0 
AI'.achmenl C 
Fage gg of 115 
July 19St. 

Fage 1 of 18 

SITE OR PROJECT No!-! lE£. SGPTlG 7/'rfJk 
ANALYTICAL LABORATORY t7c-L 

SAMPLE IDS ______ .--__ 

NO. OF SAMPLES /t:. ~;I..5 -.:.=...:::------ ~~-------------
LABORATORY REPORT:: 78'076)0.17-. tcr! - fRoo ~L?{) IPOO t/)..f 

CASE NO. 701ot,3· ~~D 

DATA ASSESSMENT SUMr.1ARY 

Desc;ibe problems/c;ualific;;tions below (Action Items andAreas of Concern) 

VOC SVOC PESTiPCB 

1. HOLDING V V t/A 
TIMESiPF=.ESERVATION 

2. GC.'MS 11\:5T. FE~;::ORM. V V 

w. CALlS;;;.TiONS.WINDOWS /AJ~' w t/ 
~ cL.ANKS ~e(~ .)<.~ 
~ SUF.?OGA TES v .,/ 

~'. tJIATRIX SPIKE.:DUP ,....- v 
, . Lt30RATOiW CONTROL a./ t..-" 

SAMPLES 

8. INTE~NAl STANDARDS (...-' -' 

9. COMPOUND v .-" 

IDENTI;::ICATION 

, O. SYSTE!.1 PERFORMANCE v' 
y 

". OVERALL ASSESSMENT ,/" ,..- sit (1 

./ (check mark) - A.::ceptable: Data had no problems or qualified due to minor problems 
N • Da1a qualified due to major problems AM = ;tiD r 

LProblems. but do not a!iect data A.-t?IJt '('7fflI6 
Quariilers: J. Estimate 11 rr I 

. UJ· Undetected. estimated 

ACTION ITEMS: _~M~"'~~::::Ie:::.....--!.~-=----=b.::....:.~:.......-.~..!....L.L::::!::..":""= _______________ _ 

,hI;5 ~ hi ~ Dj{. R. JS1.t.. i'6 
A-II /I15D .v!t~( 1ra:."-ITc-<:. 

'. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes 0' No 0 

W~re any nEgative peaKs or unusual peaks present? Yes 0 

Were early eluting peaks resolved I:> baseflne? Yes ut No 0 

" 
-rQP ~t...~:;" 
Eev, 0 
A::ac:.'lm'!n: C 
Page 115 oj 115 
July 1£;=4 

Page 17 of 13 

If in::mec: q:..:ar.iitations are evide"i. not:: corrEctions necessary :::~i:· .... : ______________ _ 

Are :~e req~irej cL;an:~a:l:Jn limi~s \ce!e':~ion limits) adjl!s,~d to r~!;e:: sampl~ :jt:~ior.s and lor S:l~S. sampie 

~~;<:., 'r:." Y"s r-Y N''''' 0 \t ..... _a;..& _. ... ~ I,J 

It ~:>, ffiak~ r.~cessary c:rre:~ions c:;d note below, 

1.l.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are ientativeiy Identified Compou:1CS (TIC) properly identified with S:2n number or retention time. estimated 

concentration, andJ qualifier? Yes EJ No 0 

Are the mass spectra for TICs and associated -best match" spectra included? Yes G" No 0 

Are cny TCl compounds listed as TIC compounds? Yes 0 NOW 

Are e2ch oi the ions present in the reference m,ass spectra with c re:aiive intens:ty greater than 10% also 

present in the sample mass spectrum? Yes ~ No 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

TO? S':-03 
F.~v.O 

kt:ac. ... menl C 
Page 1130f115 
July lSSt 

Page 15 of 1a 

Other: ____________________________________________________________________________ __ 

Is the RRT of each reported cOj1lpound wijhin the limits given in the .method of the s!andard FoRTin the 

continuing calibration? Yes ~ No 0 . 

Are all the ions present in the standard mass spectrum at a relati-/e intensijy greater than 10% also present in 

the mass spe~rum? Yes n;( No 0 

Do sampl€ and s!ancard relative intensities agree within 20=,1,,? Y:;s ~ No 0 

If no for any of :r.e ajove. lncicate be!ow preble ms an: ~:.;alifi:a~i~:-.s r.:ade to ca:a: 

"_2 GC AnalySeS 

Are tl'lHe any trans.::~iDii:::n·calculation e~rors :e!"ween the raw ca:a ~nd the re;Jor:ing f::>rms? 

Yes 0 No U 

If yes_ review e~rors and necessary c::meciions b:low: r. errors are :arge, re 
be necessary. 

unds within the calculated retention time windows for ~oth quantitation and 

NoD 

ation periormed when required by the EPA method? Yes 0 No 0 

Y of the above_ reject positive results except10r retention time windows if associated standard 
com unds are similarly shifted. 

Reviewed 61': 
Date: 



CVR.doc 

3.0 Data Qualitv Evaluaf 
Item Yes No If no, Sample 10 No'/Fraction(s) and Analysis 

3.1) Reporting units appropriate for the matrix and meet contract specified or. X 
project-specific requirements? Inorganics and -metals reported as ppm 
(mglliter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

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

samples? 

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

c) If requested, matrix spike recovery data reported and met. NA 

3.4) Precision X 
a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sam pie duplicate precision reported and I 

met. 

b) If requested, matrix spike duplicate RPO data reported and met. NA 

3.5) Blank data X 

I 
a) Method or reagent blank data reported and met for all samples? 

I 

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

met? 

f 
3.6)Contractual qualifiers provided: • J". estimated quantity; "S"-analyte found X 

II in method blank; 'U"-analyte undetected (results are below the MOL or 

k (rad)); "H"-analysis done beyond the holding time. I 

3.7)Narrative included, correct, and complete? X 

--, 

-



CVRdoc: 

Contract Verification Review (CVR) 

Project leader _S.:.:A...:;N...:;D:;.;E=.;R..:.;S:;... ______ _ Project Name NON-ER SEPTIC FIELDS Case No. 7223.230 

ARiCOC No. 600400/600429/600510 Analytical Lab _G~E:::.L=--___ ~ _________ _ SOG No. 9807247 

In the tables below, mark any Information that is missing or incorrect and give an explanation; 

1.0 Analysis Request and Chain of Custody Record and Log-In Information 
Line . Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete· data entry clerk initialed and dated X 
1.2 Container tYR.e(s) correct for analyses reQuested X 
1.3 Sample volume adequate for # and types of analyses reQuested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuolls and comolete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 A I . nalytlcal L b a oratory R epo rt 
Line Complete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, sianatu(e X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB LCS, LCD)- X 
2.4 Matrix spike/matrix spike duplicate data provided {if requested) NA 
2.5 Detection Limits provided; POL and MDL(or IOU X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma ermr) X 
2.10 Narrative provided X 
2. ~ 1 TAT met X 
2.12 Hold times met X 
2.13 Were contractual qualifiers provided X 
2.14 All requested resua data provided X 



· CVRdoc 

4.0 Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Samplel 

Fraction No. Analysis Qualifiers 

I 

Were deficiencies noted. ® Yes @:};) 
Based on the review, this data package is complete. @;V ®No 

If no, provide: nonconformance report or correction request number 

Reviewed by: \ W 12'0. Q 9 ~ A c:>- Date: 9-17-98 

I 
Comments I 

I 

I 

- _ .. I 

and date correction request was submitted -------
Closed by: _____________ _ Date: -----



SF 2001-COC (10-g7) 
Internal Lab 
Batch No. 

,ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
Superud •• (5-;7) Inu_ 

Dept. No.lMail Stop: 6133 MS-1147 

ProJecUTask Manager: Mike Sanders 

Project Name: 101 Non·ER Septic Fields 
Record Center Code: ERf1295IDAT 

Logbook Ref. No.: 

Tech Area III 
--~---

ER Sample 10 or 
Sample Location Detail 

SARNVR No. 

g'U: ci z 
';: .!:: .s 
.S..:: iii 01-<Do. C!:: 
CD~ UJ 

ARfCOC- I 600510 -J 

Bill to: Sandia N 
Supplier Services, Dept. ___ _ 
P.O. Box 5800 MS 0154 

LAB USE 

DatefTime Lab 

Collected Parameter & Method Requested 

" V"'TI"'''''''-V''''''' - ~ - -- \-_. -, _._--. -- ::::;: 

o 041507-002 ER-1295-NW6584-0F1-BH3-10-S SVOCs (8270) Gross AlB) 

RMMA XNo Ref. No_ 

Sample Disposal OReturn to Client XDisposal by lab 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

Special Instructlons/OC Requirements 
EDD XYes ONo 
Raw data package XYes ONe 

2nd Copy SMO Suspense Copy 
(Yellow) 

J'd Copy Field Copy (Pink) 



 



FOR ARiCOC 602764 
(DSS SITE 1029, GEL 8/99) 



Records Center Code: ER 11295 / DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Non-ER Septic Systems 

SNL Task Leader: ROYBAL 

Case No.lService Order: 7223.230 1 CF0686 

OrglMail Stop: 6135/1089 

SMO Project Coordinator: SALMI Sample Ship Date: 8/25/99 

ARCOC Lab 

602764 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-------

LabID 
Preliminary 

Received 
Final 

Received 

9908965 

Date 
}O .. \~ ... ~ 
;:SF,'4: 

'0- 2'- 19 

Correction 
Request #: 

Requester: 

9/27/.99 

I 0 - \ ~. q~ Signature: 

Faxed To: 

Person Notified: 

I o·,~-~'1 Transmitted To: 

Transmitted By: 

Filed in Records cente@ I 0-24- 9<t Filed By: 

EDDReq'd 
YES NO 

EDDRec'd 
YES NO 

000D 
DODD 
DODD 

Po. Le a c/(L 

Comments: 
~~~~~~~--------------------------------------~---

.........----_ ... -- ... -_ .. _- --------

Received (Records Center) By: ______________ _ 



Data Validation Qualifiers and Descriptive Flags· 

Note: Qualifiers may be used in conjunction with descriptive flags [e.g., J, A; W, P; V, B). 

Qualifiers 

J 

J1 

J2 

VI 

u 

UI 

R 

Descriptive Flags 

A 

Al 

A1 

A3 

B 

Bl 

B2 

B3 

P 

PI 

P2 

Comment 

The associated value is an estimated quantity. 

The method requirements for sample preservation/temperature were oot met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

The associated result is less than ten times the concentration in any blank and 
is determined to be non-detect The analyte is a conunon laboratory 
contaminant 

The associated result is less than five times the concentration in any blank and 
is determined to be non-detect. 

The data are unusable for their intended purpose. The analyte mayor may not 
be present (Note: Resampling and reanalysis is necessary for verification.) 

Laboratory accuracy andlor bias measurements for the associated Laboratory 
Control Sample andlor duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory accuracy andlor bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria 

Laboratoty accuracy and/or bias measurements for the associated Matrix Spike 
andlor duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory accuracy. 

Ana1yte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in calibration blank. 

Laboratoty precision measurements for the Laboratory Control Sample and 
duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and associated 
duplicate (MSJMSO) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

... This is not a definitive list Other qualifiers are potentially available. Notify Tina Sanchez to revise 
list. 

Updated: September 1", 1999 
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SAMPLE FINDINGS SUMMARY 

~PA cto/~A\ 
Site: I\k.- fR S-ephc S"y.s+e .... .s 

ARJCOC: bO~' 6y Data Classification: --:;;~.=.,.:=t=--:..;;;....-.~..;.~_1..;..I_q.::.:6 A:_:-'.: 

Sample.! DV 
Fraction No. Analysis Qualifiers Comments 

/Jo D~h~ well: Q \..4."- ,.-4-1 .e. J. . 
'-

lJo-\o o..re.. a..c.c..eJJ-b ble . 

()c. !1Aeo .1lAre..! o..P(Je.o.r .h, be o..J.. t..4 iMl 1- e.. ... 

Sample No.lFractioD No. - This value is located on the Chain of Custody in the ER Sample Id field. 

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

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

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

Test Methods - Anions_CE, EPA601O, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-MJ, 
EPA8270, HACH_ALK. HACH_ N02, HACH_N03, ?YfEKC_HE. PCBRISC 

Reviewed by: -:?;:: -i?="" <?:?:--4 . Date:---,,/._~_A-,~/;~7-,,7,--_______ _ 

B-2 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 6, 1999 

File· 

Kenneth Salaz W 

Organic Data Review and Validation 
Non-ER Septic Systems, ARCOC #602764, 
ProjectiTask No. 7223.02.02.01 

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

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8260A (VOCs) and EPA8082 (PCBs). Problems were identified with 
the data package that result in the qualification of data. 

1. vac Analysis: The initial calibration response factor (RF) of trichloroethene was 
less than «) the required minimum. The associated results of samples 9908965-
01, -03, -05, -07, -09, -11, -13, -15, -17, -19, -21, and -25 were non-detect (NO) 
and will be qualified "UJ." The continuing calibration verification (CCV\ percent 
difference 1%0) of 2-butanone was greater than (» 40%. The aSSOCiated results 
of samples -05, -09, -11, -15, -17, -21, and -25 were positive and will be qualified 
"J." The associated results of samples -01, -03, -07, -13, and -19 were NO and 
will be qualified "UJ." Carbon disulfide had a CCV %0 > 20%. The associated 
result of sample -09 was positive and will be qualified "J." 

2. VOC Analysis: In the method blank, methylene chloride was detected. The 
associated results of samples 9908965-03 and -17 were positive, < lOX the blank 
concentration, > the reporting limit (RL)' and will be qualified "7.8U,B" and 
"7.3U,B," respectively. The associated results of samples -05, -07, -09, -11, -13, 
-15, -19, -21, and -25 were < the RL and will be qualified "5U,B." 

3. PCB Analysis: The surrogate percent recovery (%REC) for sample 9908965-20 
was < ac limits. The sample results were NO and will be qualified "UJ,A 1." 

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



Holding Times 

vac Analysis: All samples were analyzed within the prescribed holding times. 

PCB Analysis: All samples were analyzed within the prescribed holding times 
except the following. Sample 9908965-20 was re-extracted 1 day beyond the 
holding time as a result of an initial OC failure. However, the recoveries from the 
reanalysis were similar to the original, and the original results were reported. Thus, 
no data were qualified. 

Calibration 

vac Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. Chloromethane, 
bromomethane, chloroethane, acetone, 1,2-dichloroethane, 2-hexanone, trans-1 ,3-
dichloropropene, 4-methyl-2-pentanone, and vinyl acetate had CCV %Ds outside QC 
limits. However, all associated sample results were NO. Thus, no data were 
qualified. 

PCB Analysis: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

vac Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section. 

PCB Analysis: No target analytes were detected in the method blanks. 

Surrogates 

vac Analysis: The surrogate %RECs met OC acceptance criteria. 

PCB Analysis: The surrogate %RECs met ac acceptance criteria except as noted 
above in the summary section. 

Internal Standards (l5sl 

vac Analysis: The IS areas and retention times (RTs) met QC acceptance criteria. 

PCB Analysis: No internal standards were required for this method. 

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

vac Analysis: The MS/MSD met ac acceptance criteria. 

PCB Analysis: The MS/MSD met QC acceptance criteria except for the following. 
The MSD relative percent difference (RPD) of Arocior-1260 was> ac limits. 
However, the MS/MSD %RECs met ac acceptance criteria. Thus, no data were 
qualified. 



Data Validation Summary 

Site/Project: #,," -~R. s;.pt."c.. {'IS +e.--..r 
AJlJCOCIi: 60:;1,64 

ProjectfTask: II: 7'):J '3. D~. OJ. 0 I II of Samples: ;;'6 Matrix: --.:;$:...,:0:..-;_' _________ _ 

Laboratory Sample IDs: 1'o5{ 16 f - 0 I J.I",.... - J b 
Laboratory: _~6~f~L'--__________________ _ 
Laboratory Report #: Cf tit 0 ~ 'i 6 S" 

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 

I I. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

() 

\1.1 

I< 

Estimated 

No! Detected 

Not I )etecled. Estimated 

IJllusable 

l-:fj LCS 

u. j G 
/ -

L'm,:::~i: 

Check (~) 

Shad"d Cells 
N)' 

()(he! 

r J 

Acceptahle 

No! Applicahle (also "NA") 

Not Provided 

I I I 

Reviewed By: 

I I 1 I I I V- I I I V 

~ .m:=z::.,q-4 __ Date: /.".2./ d/~ 



Holding Time and Preservation 

Sj'eIProject:~·fQ Sept: ... ~~S~v-f AR/COCI#: ~o.?J64 Laboratory Sample IDs: CjqOSQ6S"-Ol ~'" -:U, 
Laboratory: 'G ~ L Laboratory Report 1#: ct q 0 g '1 6 S" 
1# of Samples: ~" Matrix: _ ..... Gc6:O"":;...J..·, _________ _ 

'f:1:~~~f~!iiJtitliil'~~!-.£, 
f;.PAf508J 

Cfg09J~6)"'J-o [PO) 5 14~ s I ,NIt.A/A 

Reviewed By:.:;:;c:;: ~j ~~ .• ~ __ Date: /ol/o/9~ 
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) 591-78-6 \I ,0.01 V if ~"\ b 
3 •. 111-1 &4 .. . ~Li. ell; """ ". »V' 10'.2Qi;. I ,~.,,:':i'/: '. :.;s/.. I·' V"::~,:~ '::J';::';';?"""" . ':', :I::·::·'·"Y:" !;:::L~t~ L:. 

J iI9.]4·5 .1.2.2 .." '0.30 ../ V 
'3 'IOg·gll·) 1(llllen~{lOxblk) 1\1'0.40 v' -./ V Vv' ./ L _,/ 
:3 JOfr-9i),'7. ("I".,.'::;: . • J.~;\.' t·,··;;·,,;:.V';Jc " ." ::::'::;. ',:'eX ,:V;':;,." AIior.: ,':\;I' "V . V,V T ,;,,:: ;:; 
13 100·41·4 Iv IO.IOY V 
'3 100·42-5 Styrene 1\/10.30.,/ -./ 

" . ."." 

_,1I 

Comments: Nilles: Shaded rows are RCRA oomp<lunds. 
(j)Alo r~ 4' 'fb S~ ...... \·I-<..J b .... .n... [OC [.", ~i ... ld oIlllp.\ 

l,;I"\...W bl ....... \:;. a..(p"'~ hl S""'1'taS - 03 ......,{ -17 o-I,.cav ..,ISf,\ 



Volatile Organics Page 2 of2 

SiteiProject: AlM- tR.£:p·kc. ~yS'.\c...J ARlCOC #: 6' 0),764 Batch #s: I S"'J..6, 
Laboratory: G t' L Laboratory Report #: cr 1 C g 'f 6S" # of Samples: _----kl.,::.). ___ _ Matrix: 50 t' , 

SMC 1 :+Bromotluorobenzene 
SMC 2:$l CiGhlorceHl8fte d4 
SMC 3: oluene-d8 

n;\:)r"-.)~I'4~~ 

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

!1\lll;\;;J;i:;~;\;1:\1;1S:'.g~:;li\;;i[:il;mmm,l$[l~'w\m[:lin.:;:::l:!·S·:~,";m/iH:\m; .. Ii:~::~m,m;:\ 

IS 1: HT'Oii;EomeOiatte" fl~·I'';~~v ,. 
IS 2: 1,4-Dl benzene-d.4 

Comments: 
·*5 ..... -.v" : 

IS 3: Chlorobenzene-d5 
~ 
1).1). I ., 1 

Co..l;b""l:...., • 

." I II 'I ·=->....,c.l-Iof';;,~., a.-J I'- lof <.k~. '-\11 ~ ..... IJs \.AJ'l.<.. NO ~ ..... ;(1 ~ t\.ui\(,-t'.UI Vl~. __ 
.-;~ .;2-.!,v..~_~ LvJ CLv cr.,&" ? I.{c)r~. ~_l~ .,..f sa-pie...) ~0'5,-0"l/-n I-fS,-n,-J', ~ -) 

/) I. \ I' ""CoP<- 'o~. c....J "",:/1 >c- tl...Al.:C"'-J 'I.}"" Ml ~ t-C.5 ..... ih- """"Co /01 ; r~"''e-J l ().:y. 
~uv~ .... J.;s ... I~;k i.,. .. J .. a II ~O >J0%. ~ .... I.J. o-f -o'1...,."j' po.s. i ., .... J;./,-J;,,) ":l." 

-,,'7 c.kIMC~~e.., b,.c""o~\"k...~, ,;l.,tc'Oe ~(l",e I Q cc:.,T-u'le I i,~ -d. ;c;.l..IctJ'c/e.-i-I".rz....e, ;;)-/.. ...... o...o"c., 

..j.r"'''~-111-c1I-c:.L-lc)f'Op(o-e.rl.(--...\(..'f'-J.."e .... \-.,....,,, ........ , o.-J v/-..,I til<.e.h+C haJ av ~t)5 ~ ... h;.4 
~( I: .... ih M( rc..su.l~ vJ'f.,,< /tiD; AJ.J j.,c;..h, v.rt-<.- 'fv.,,(;t,~. 

f.'k. ~clJ. b I ..... lc .' • 
.::=7 ""~ 1\..71~ c.J,...(41;-j.ti, ...,..cl.l k..~ .... -..\--.1. {~ ~~ .... Ih ,( -0 3 ......t -{7 ~ -,t1.t. IU .. tJ-J. ...... 1/ I 

be.1~1.4~~J ·:7.8~,6" -.& "7.3u,6:' ~~e.;..i~(y. I\;.. -"f!'~tk o.f -OS,--e'7,-c9.-II.-/J 



PCBs (SW 846 - Method 8082) 

SilelProjectNOI\-H ¥tl-;? S'~J 
Laboratory: G &.- ~ 

Methods: ~PA fs'Og;l 
11..( 

ARlCOC/I: hO;}-76Q 
Laboratory Report II: Cf 10 g 16 S-

Laboratory Sample IDs: 'l'~8'16!) ~ OJ! -V't I -Q6. f -vK{ -to .. -(.if -/1(/ -0; 
___ _ ~(t) -')'(),-'))y -)3, -1\.I I-.J~ 

pt*~"~1. 

;mr;~~~'~lflli.KIII~iiril~~fg~H\ll~i._1 ~~~~2:, :: ;:; C:<'~~~:~ !,:':;:. 
~~~~~~~~~.~.,}-~~~=t~~Y~---1-------======±========j:====:::J ' ~ I , - 9 HI 1 V" I , ...... ., I _ I~ #'" ~! .r .ca. ~ .. !:.-.:Hc...) "., rt'tt. cee 

Confirmation 

r: ••• :m::··:!.~~m~w.:.···: .• :·:~~ ·~7cdA~-'.·.··· .·.~9~ITm· i;)~;;m:ll!i:jl~l~~mp!j;!).;:;ffi!:"·~.·. ;':;'Y ·.CA~~ ........ ;:/ '.:l.i~~p.l~:~~~m·n 
A. , , 

~.. ~ 
-Ya~rA ____ 

*$ ......... ~: 
I~ .• - . 

~ tt~D """""~ '> Qc ';-.\..s. Ito~1 ~ M.S/v1.,SO '%I2~Cr ,...c.+ (j)c. c:.--. .knC>.. 
~5.1 nO-~-6 ""'~x- 'l~t '.'eJ . 

'Y:3cle-! : 
k S""1'r~....4 'roltt-C '-',.. SC>-f''-- -)o.....,r.5 " Qc.- /,,-,-,'.)...s. Ali ,...,.,s ... U-s ~'t. 

I'":'::----.. 

~ 

Reviewed By: ~ P:~ ~~ Date: /~o/..9? 



General Chemistry 

SitelProject: t/~- f~ .>e,Vc. 5t.sh"",s . AR/COC #: --->6"'O=-co:;).-'7'-"6 .... Y-'--____ _ Laboratory Sample IDs: '[108,&5 -OJ( =Or. -Q6, --of, ,-(~(-/J/·-/'_f,.-/6; 
Laboratory G fL Laboratory Report #: 9'108 c,{,!: II -fg. _ J.O. -J.J,-).3. -~'l . -.). , ,---, -, 
Methods: ,(PACfOIJA-(uV) I ~A'ICfiA-(Cr6·t") 
# of Samples: '4 Matrix: _---'""So=-.;...!-I ________ _ Batch is: , ~7 2-37 {-o;z ~~/~) 1)7 1./"" J. 

I 

CCV ICD cco LCS LCSD MS MSD 
lion 

V if if V V ./ v' J /IPr 114 tilt rJ4 /lA- #Ir ;J1r tJA-
IgS'1O -
J'f-q &-6+ J 

tI vi V' V V' oj /Vir {VA 1 1 I 

Comments:. . 
(pM '1.~ _r s.!n"( .(.1 ... \'<1,\ ~t"" .. ,..J s:..,r ~k ~H...ocjls . 

a; r:, ... tJ. ~1;(.~4- po-'" "'\/C>~ ~ .... ~-·HJ. 1~"""V'(1", ~lh woe.-< 0<; J-'c... ~L . (/....u.S 

"'., R,j)O} ~ (Q.ic. ... t .... @.k I 

~ ~ /V,It':::/II.>+- 4nl'UJ~ 
~ .)4~"""""''Y 

-=">_A'II ac. v:\..r:". .........\-. Ale JG4 ~ ~ rv-.;.I,-hLJ, 

~No fA.. 0" ~ s~~-:~ 0" ~ (.()C...., 

~ ~\;c" k. <..-r. \cr,'" J.<, ..... ~ 'l.ff''1 .~ S~lo rd ..... i If <..t\L ~L 

Reviewed By: ~ .=-..-~~ Date I~/ 6'&:7 



EContract Verification Review (CVR) 

Project Leader _R'-'O..:..Y...:...;;:.cBA'-'L::........ ________ _ Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230 

A~COCNo. _6~O~2~7~6~4 ________________ __ Analytical Lab _G=EL=--__________ _ SDG No. 9908965 

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

1.0 Analysis Request and Chain of Custody Record and Log-ln Infonnation 

Line Comolete? 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 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNl sample number(s) cross X 
referenced and correct 

1.7 Date samples received X 
1.8 Condition upon rec~ipt infQllTlati9J! provided. __ 

------
_J 

- -_. 

2.0 Analytical Laboratory Report 
, 

Line ComDlete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data providednf requested) X 
2.5 Detection limits provided; pal and MDl(or IDL), MDA and L" X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant fioures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X PCB SAMPLE #9908965-20 RE-EXTRACTED X 

OUTSIDE HOlDNG TIME 
2.13 contractual qualifiers provided X 
2.14 All r~uested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 

Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

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

3.2 Ouantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samples accuracy reported and met for aI/ samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas X SURROGATES OUTSIDE RECOVERY LIMITS FOR PCB 
chromatography technique SAMPLES #9908965-06, -14 & -20 

c) Matrix spike recovery data reported and met X 

3.4 Precision x RPD FOR CHROMIUM ABOVE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for aI/ inorganic and FOR SAMPLE #9908965-24DUP 

radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for aI/ organic samples X RPD FOR PCB 1260 ABOVE ACCEPTANCE LIMITS 

3.5 Blank data X METHYLENE CHLORIDE DETECTED IN VOC METHOD 
a) Method or reagent blank data reported and met for aI/ samples BLANK 

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank above the MDL for organic or above the POL for inorganic; "U"-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical»; 

, "H"-analysis done beyond the holdinQ time 

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X SEVERAL PCB & CYANIDE SAMPLES NOT LISTED IN 

CASE NARRATIVES 

3.9 Second column confirmation data provided for methods 8330 (high explosives) X 
I 
! 

and pesticideslPCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation - ---.-

Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8081) 

. a) Initial calibration provided X 

b) Continuing calibration provided X 
i 

c) Instrument run logs provided X I 

4.3 Inorganics (metals) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 
, 

c) ICP interference check sample data provided NA 

d) lep serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

I SamplelFraction No. Analysis Problems/Comments/Resolutions 

9908965-20 8082 NOT LISTED IN CASE NARRATIVE 

9908965·20-26 9012A NOT LISTED IN CASE NARRATIVE 

Were deficiencies unresolved? ~es ONo 

Based on the review, this data package is complete. CJ Yes ~o 
If no, provide: nonconformance report or correction request number 2177 and date correction request was submitted: 10·13-99 

Reviewed by: W ! f' ~ b <!..&9.- Date: 10·13·99 Closed by: {,l . P..R ... cjg,Date: JO"~6-9~ 



Analysis Reque-;t And Chain Of Custody (Continuation) 2..~ 

Lab use 

Lab 



 



ANNEXC 
DSS Site 1029 

Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results 



16ORE~ w. L. GORE Be ASSOCIATES, INC. 

Creative TachnoJogies 
Worldwide 

100 CHESAPEAKE BLVD .• P.O. BOX 10· ELKTON. MARYLAND 21922-0010' PHONE: 410/392-7600 
FAX: 4101506-4780 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
AJbuquerque,~ 87123 

GORE-SORBERII!> EXPLORATION SURVEY 
GORE-SORBERII!> SCREENING SURVEY 

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 

Dear Mr. Sanders: 

Thank you for choosing a GORE-SORBER® Screening Survey_ 

The attached package consists of the following information (in duplicate): 

• Final report 
• Chain of custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 

Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 

Sincerely, 
W.L. Gore & Associates, Inc. 

~IY.~ 
JayW. Hodny, Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 

I:\MAPPING\PROJECTS\I 0960025\020606R.DOC 

ASIA· AUSTRALIA, EUROPE· NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates. Inc. 
GORE·TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates. Inc. 
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Creative Technologies 

IIIbrldwide 

W. L. GORE & ASSOCIATES, INC. 

100 CHESAPEAKE BLVD., P.O. BOX 10· ELKTON, MARYLAND 21922-0010 • PHONE: 410/392-7600 
F~:4'0~4780 

lof6 

GORE-SORBER-EXPLORATION SURVEY 
GORE-SORBER- SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

JWle 6, 2002 

Prepared For: 
Sandia National Laboratories 

Mail Stop 0719,1515 Eubank, SE 
AJbuquerque,~ 87123 

W.L. Gore & Associates, Inc. 

~. Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 

Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 

AnaJyticaJ Data Reviewed by: 
Jim E. Whetzel, Chemist 

1:IMAPPINGlPROJECTS\ I 096002S'020606R.DOC 

This document shall not be reproduced, except inJuIl, without wriaen approval ofW.L Gore & Associates 

ASIA· AUSTRALIA· EUROPE· NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. l. Gore & Associates, Inc. 
GORE-TEX and GORE-SORBER are registered trademarks CIt W. L. Gore & Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 

REPORT DATE: June 6, 2002 

SITE INFORMATION 

Site Reference: Non-ER Drain & 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): 4/23,24,25,26,29,3012002; 511,6/2002 
# 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 

Daterrime Received by Gore: 511712002 @ 2:00 PM; 5124/2002@1:30PM By: MM 
Chain of Custody Form attached: -V 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227. -228, and -229 were identified as trip blanks. 
Modules #179137. -138, -140, and -141 were not retrieved and considered lost from the field. 
Module #179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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



30(6 

GORE-SORBER® Screening Survey 
Final Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Assoclates' 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 ftrrther sample preparation. 

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

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (J 5) days from the date of ana lysis. 

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

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

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & Associates, ]nc.~ as identified in the Chain of Custody 
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantnation ofthe compound mass is based on either a single-level (QA Level 
I) or three-level (QA Levell) 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 Jess than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, andlor free-product contamination. The soil gas signal reported from each 
module can evolve from al1 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). 

• QNQC 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. Mu1tiple UPEs may indicate the presence of multiple complex fluids. 

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

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

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

• A small subset of 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 traoemark and service mark ofW. L Gore & Associates 



UNITS 
~g 

MPL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,CJ3&CI5 

UNDEC 
TRlDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
t12DCE 
c12DCE 
NAPH&2·MN 
NAPH 
2MeNAPH 
MTBE 
lIDCA 
CHCI3 

I llTCA 
12DCA 
CC14 
TCE 
OCT 
peE 
CIBENZ 
14DCB 

BLANKS 
TBn 
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, ethyl benzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
rn-, 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 1,2,4-trimethylbenzene 
1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-l,2-dicbloroethene 
trans-I,2-dichloToethene 
cis-I ,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
1,1-dichloroethane 
chloroform 

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

tricbloroethene 
octane 
tetrachloroethene 
chlorobenzene 
I ,4-dichloTobenzene 

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

GORE·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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2. DATA TABLE 

3. STACKED TOTAL JON CHROMATOGRAMS 
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GORE·SORBER Screening Survey Chain of Custody 

( . 

".... For W.L. Gore & Associates use only 
Production Order # --LJ ..... 09216..w002IlUO.S"'--______ _ 

\liJRE2t' 
~...=-- W. L. Gore & Associates, Inc., Survey Products Group 

lOO Chesapeake Boulevard. Elkton. Maryland 2l92l • Tel: (410) 392-7600. Fax (4}O) 506-4780 

1 nstructlOns: c 1 AU Ii d d II ustomer must compl ete s a e ce s (Z 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER~A~+SEF11C 

Address: . ACCOUNTS PAY ABLE MS0l54 Site Address: fH¥t: 2l"H7AFB. NM 

P,O.BOX 5130 ~, (2-TLA"" D 
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284~3303 Customer Project No.: 

FAX: S-o ~- 2.--e 4- "2. b I (.. Customer P.O. #: 28518 Quote 4#: 211946 

Serial 4# of Modules Shipped # of Modules for Installation 135 4# of Trip Blanks .....1-

# 179087 · 4# 179144 .. :":. *::I;!U,~O.'Bll;'··.··.:.i!\/·'[1t~;fJ Total Modules Shjpped: J42 Pieces 

4# 179150 · 1# 179233 i{',,::: I:ltKa,t;Js...s;,·,'f i';;ft+}1?f'jljr;, . TotaLM-odfrles:ReceiVed: . 14"2.- Pieees 
4# · # ,J:) 4f.c~k.ltll:i..t,:,· # Total Modules hlstalled- 1 "3'~ Pjeces 

4# # .,~,) 4# '~~llf:i""""; ~r n~"j'i:!f" . Serjal'''' of TnpBhmks (Client Decides) • . # - ;~, < :t'i9::~'7"' .1'1 •... ;,.! 
.' · # I','::' 4!·rl·'l1H'It#·. ".:·1t<J:1ll5.r :' # ~I'lf·?i:l&;l j r., .J_ ._~ t. ,.:",' 

4# 4# 

- ., 
.".' # - 4# .# .# '# 

- # # - # 'II # # 

# · # 1'::\ .# - # '4# .# # 
. 

# · # '.:'." 4# - # 1# 1# # 

# · # :,', ., . # # # .# 

Prepared By: rllJ.A 1Jl".k-- '.# 4# 4# 

1Z"...!~1/2 -'4 ~L Verified By: .. ;# .,# .:# 

lnstalbltion Penonn\!tJ·By·: 'U lnstallation Method(sHcircle those that apply): 

Name (please print): CIC.i's~ &l u uvr A.rI /.I . 'Slide HaGier Hammer Drin Auger 

Compan},/AffiJjation: c:;,.~,-- /N~ Other: £.::.r" ~ .l.5e£ 

Installation Star.t'Date and Time:4/~1/o"Z- 10 (1. 1ST &PPM 
]nstan~tion 'Conipl~te:Date Bnd Time: 5/ ?/lJ 2.- . 1091{) I QIV.PM .. 
Remev.alPerfonned'By: Total Modules.·Retrieved· PietleS. 
Name (please print): C-ft.-i5s:/Z..-( G- u,,JrAA/4 Total Modules Lost jn Field: PieCeS 
Company/Affiliation: I S; /'J '-Z/V 1'-"\ Total Unused'Modules Returned: Pieces 

Retrieval Start Date and Time: ~811)"Z- I I AM PM 
Retrieval'Complete Date and. Ti~.:. 

, 
I I AM PM 

Relinquished By _IL-- I.-'" Ii_--- Date Time Received B:" Md4. ~/j'" A.t> ....... Date Time 

AffiJiation: W.L. Gore & AssoCIate~ Inc,I A J-4-'"'O~ 1'1.:U1 Affiliation' :-,~~\O\ I E._t 3-,,- (:)l 
, ~elinqujshedBy -LAJdAu. 6. \.:(\(M,! \.: Date Time Received By' Date Time 

.'~fftliation: ~l~t; a J u 
c;. J~.i[1. L ~"j~ Affiliation' 

/" ,'9. 

Relinquished By Date Time Received B\I·Z.rn<' /Jr/...;. ~ 1"/; .• '/.AK .; 

L Affiliation Affiliation:·W.L. 6Iore & AsSociaa, Inc. 

GORE·SORBER ® Screening Survey is a registered service mark ofW.L Gore & Associates. Inc. 

Date 

5/7'-tJ..;J. 
Time 

/1:00 
FORM8R.8 

lI08/0) 



GORE .. SORBER® Screening Survey Chain of Custody 

For W.L. Gore & Associates use only L 
1~2I' 

Production Order '" --J..lOLL9u6.wOO? ......... 5.L-______ _ 

- W. L. Gore & Associates, Inc., Survey Products Group 
lOO Chesapeake Boulevard. ElklOn, Maryland 2l92l • Tel: (410) 392-7600 • Fax (4JO) 506-4780 

1 nslruClzons: c I ALL h d d II uSlOmer must compj ele s a e ce s 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC 

Address: ACCOUNTS PAY ABLE MSOl54 Site Address: RI¥i .. 2leAFB. NM 

P.O.BOX 5130 Jc::-\ f2-TLA,..J D 
ALBUQUERQUE NM 87185 U.S.A, Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.: 

FAX: 5"'o~- 2-~4- -;2.b I ~ Customer P.O. #: 28518 Quote#: 211946 

Serial'" of Modules Shipped # of Modules fQr" lnstaJlation -ill... # of Trip Blanks 7 

, # 179087 - # 179144 .. : .:~ #ft~l~l'JS:e:i 'iiA~\~(j;141;'Ss"t~·· TOlal Modules Shipped: 142 Pieces 

'" 179150 - # 179233 I::>" "tk1f.1·I$,;»'i;~/S:'··~Mtt~Y,~f,;i Total Modules RecHved: 14~ PieCes 
# · # '" - # Total Modules Installed; 1 ~'S- Pieces 

'" 
· # ':":-

'" 
- '" . Serial1t of Trip Blanks (Client Decides) '" · 

'" 
I"':" 

'" - # . # f:lit:ft~)&'8'; : '!.t.~ ~ .... : ,,".:k.: ~ , '# # ,..-- - II ' ), 41 - II 4t~Hl('f'1J1;::~'S/;} '" # 

# ';:. # # 41 
• 4 _~ ._ 

# # · .:/ -
41 · # I"'} '" - # II 

'" 
# 

II - 1# I .. ··.,. # - 1# 1# II # 

# · # " .:? '" 
- II # II .# 

Prepared By: rlljl. . I "7l: J.-- 4# II #I 

"J;U--A~./-~ ~--#~. Verified By: .# # -:# 

InsfunationPerl'orm~dBy: ,u Installation Method(s) (circle those that apply): 

Name (please print): CIUSoc:r- tJ u uJ r Ar /.{ . Slide HaGr Hammer Drill Auger 

Company/Affiliation: ~,.JL.J.N~ Other: £:"r='~LS~ 

Instal1ation StartDate and Time:4/~1'/o"2- IOerSl tMl/PM 
Installation Complete Date and Time: 5/ t./~"2- 1()9f- 0 I aw·PM 

Retrieval PerfonnedBy: 
I 

Total Modules· Retrieved' L'1 Pieces 

Name (please print): C-t t.-IS ~ ~'1 0. U I,..} rA,...,J /.{ Total Modules Lost in Field: ~ Pieces 

Company/Affiliation: 1 s: /V '-Z/V '""" Total Unused Modules ~eturned: 
_. ~ 

Pieces 

Retrieval Start Date and Time: ~S/o7-- I I AM PM 

Retrieval Complete Date and Tirye,;, I I AM PM 

Relinquished By L'~\"'-/ I,f--- Date Time Received B'" VlA.,., lLo. S~ Aovs Date Time J J-4--o;L 11-: UJ Affiliation:" St\.-t"\ J, ,~ "";3 ~ .. -q-oz; Affiliation: W.L. Gore ~ Asso late ,-il)c. I 

Q.elinquished By ·UJ~.IJJA~u Ij?,ltfA. [1 Date Time Received By' Date Time 
~\ffi1iation: St'-V\J:\~ Nt-.U. sB'5V 5-'U"D~ D'I35 Affiliation' 

I IJ 

. elinquished By Date Time Received B'" ~~;~jL. ~ 7l&1--Jj?J(, Date Time 

I Affiliation :;ti /" Affiliation: W.L. G & Associates,t~c . .5-d'l-O; 13l
,' 3t.~ 

GORE-SORBER <HI Screening Survey is a regislered service mark of W.L Gore & Associales. lnc. FORM8R.8 
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GORE~SORBER® Screening Survey 
Insta11ation and Retrieval Log 

-
LlNE 

tt 
MODULE" INSTALLATION 

DATEmME. 
RETRIEVAL 
DATFII1ME 

SITE NAME & LOCATION 

EVIDENCE OF UQUID 
HYDROCARBONS (LPH) 

or 
MODtJLEIN 

WATER 
HYDROCARBON ODOR (CMCk. OM) 

(c/w ck os .1 

. LPH ODOR NONE . YES 

COMMENTS 

86. 179177 "/ I' /4~1 D \z 

89. 179] 80 '/ { / C)t)'f~ ( Z. 
90. 17918] Dcj~ I . 
~ 179182 0'l:i1 4 
92. 179183 O'l43"V £'. 
93. 179184 t?Jr47 if-lS-IiZ. lJ n~ 'V ~ 

95. 179186 III ~ I 7' 
96. 179]87 /lfq '2. 

106. 179197 14~ 4 
107. 179198 J~o'2- 'V2,.. 
.!Q8., 179]99 Igg :5 '1$"-0£ "'1; '.,v ( 

110. 179201 1~30( ~ 

. ~_. 179206. ob4J ~ t 

1.18. 172209 1)95Z- I f 4 
1.19. 179210 ICJoiJ -.Z. 

~l. ]7~212 /olt. IS~I"-01 0 'fffi I ., I 
122. 179213 Ilia 1~-H"'02--_ " D". V09S17'93~- ~ 

GORE-SORBER ® Screening Survey is Q regislered service mark ofW,L. Gor~ & AJ.sociatts, }nc. FORM 29R.J 
6113101 
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DATE 
ANALYZED 

5128/2002 
512912002 
512912002 
512912002 
5/2912002 
512912002 
5129/2002 
5/2912002 
512912002 
512912002 
512912002 
512912002 
512912002 
5/2912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
5/29/2002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 
512912002 

513012002 
Page: 3 of 12 

SAMPLE 
NAME 
MDL= 

179172 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
1792~ 

BTEX, ug BENZ, ug 
0.03 

nd nd 
0.39 0.09 
0.03 nd 

nd nd 
0.19 0.08 
0.34 0.14 
0.08 nd 
0.03 nd 

nd nd 
0.00 nd 
0.09 nd 
. nd nd 

nd nd 
nd nd 
nd nd 

0.60 0.18 
0.02 nd 
0.02 nd 
0.06 nd 
0.10 nd 
0.01 nd 

nd nd 
0.04 nd 
0.04 nd 
0.02 nd 
0.03 nd 
0.07 nd 

nd nd 
0.00 nd 
0.02 nd 
0.02 nd 
0.04 nd 
0.27 nd 
0.12 nd 

nd nd 
0.03 nd 
0.06 nd 
0.07 nd 

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

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

TOL, Uq EtBENZ, UQ mpXYL, UQ oXYL, Uq C11 C13, &C15, ug UNDEC, iJg 
0.02 0.Q1 0.01 0.01 0.02 

nd nd nd nd 0.05 0.03 
0.18 nd 0.09 0.03 0.19 0.10 

nd nd 0.03 nd 0.00 bdl 
nd nd nd nd 0.05 0.05 

0.10 nd 0.02 nd 1.20 1.12 
0.11 nd 0.07 0.03 0.10 0.08 
0.05 0.01 0.02 nd. 0.14 0.06 
0.03 nd nd nd 0.07 0.03 

nd nd nd nd 0.04 0.02 
nd nd bdl nd 0.10 0.03 

0.08 nd 0.01 nd 0.08 0.03 
nd nd nd nd 0.08 0.04 
nd nd nd nd / 0.09 0.03 
nd nd nd nd 0.05 bdl 
nd nd nd nd 0.05 0.03 

0.30 0.03 0.06 0.03 0.15 0.05 
nd nd 0.02 nd 0.10 bdl 
nd nd 0.02 nd 0.07 0.04 

0.03 nd 0.03 nd 0.11 0.05 
0.04 nd 0.05 nd 0.08 0.02 

nd nd 0.01 nd 0.11 0.04 
nd nd nd nd 0.07 ·0.03 
nd nd 0.04 nd 0.08 0.04 
nd nd 0.04 nd 0.08 0.04 
nd nd 0.02 nd 0.09 0.04 
nd nd 0.03 nd 0.15 0.05 

0.04 nd 0.03 nd 0.09 0.04 
nd nd nd nd 0.05 0.03 
nd nd bdl nd 0.08 0.03 
nd nd 0.02 nd 0.04 0.04 
nd nd. 0.02 nd 0.04 0.03 

0.04 nd nd nd 0.06 0.04 
0.22 nd 0.03 0.02 0.29 0.06 
0.09 nd 0.03 bdl . 1.28 1.13 

nd nd nd nd 0.02 0.02 
nd nd 0.03 nd 0.04 0.04 

0.04 nd 0.02 nd 0.09 0.04 
0.04 nd 0.03 nd 0.01 bdl -

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. 

j 

TRIDEC, ug PENTADEC, ug TMBs ug 
0.01 0.02 
0.02 bdl nd 
0.04 0.05 0.09 

bdl bdl 0.00 
bdl bdl nd 

0.06 0.03 0.04 
0.02 bdl 0.14 
0.03 0.05 0.00 
0.02 0.02 0.04 
0.01 bdl 0.00 
0.02 0.05 0.00 
0.02 0.03 0.00 

bdl 0.04 0.001 
0.02 0.04 0.00 
0.01 0.04 nd 

bdl 0.03 0.041 
0.05 0.05 0.11 
0.02 0.07 0.00 
0.03 bdl 0.00 
0.03 0.04 0.00. 
0.01 0.05 0.00 
0.02 0.05 0.001 
0.01 0.02 0.00 

bdl 0.04 0.00 
0.02 0.02 0.00 
0.02 0.03 0.00' 
0.04 0.06 0.04 
0.03 0.03 nd. 
0.Q1 bdl 0.00 
0.02 0.03 0.00 

bdl bdl 0.001 
0.01 bdl 0.00 
0.02 bdl 0.031 
0.14 0.09 0.00 
0.08 0.07 0.03 

bdl bdl nd 
bdl bdl 0.00 

0.03 0.03 0.00 
0.01 bdl 0.00 

CCT_CCXrpt 
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SAMPLE 

NAME 
MOL-

179172 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

-

513012002 
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124TMB, ug 135TMB, ug ct12DCE, UQ 

0.03 0.02 

nd nd nd 
0.06 0.03 nd 

bdl bdl nd 
nd nd nd 

0.04 bdl nd 
0.10 0.04 nd 

bdl bdl nd 
0.04 bdl nd 

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

0.04 nd nd 
0.09 0.02 nd 

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

0.04 bdl nd 
nd nd nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 
bdl nd nd 

0.03 bdl nd 
bdl nd nd 

0.03 bdl nd 
nd nd nd 
bdl bdl nd 
bdl bdl nd 
bdl bdl nd 

GORE SORBER SCREE. SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCs1$VOCs (A 1) 

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

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

nd nd 0.00 nd bdl 
nd nd 0.09 0.03 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.02 
nd nd 0.10 0.06 0.04 
nd nd 0.06 0.02 0.03 
nd nd 0.06 0.02 0.04 
nd nd 0.07 0.02 0.05 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.07 0.02 0.04 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.10 0.03 0.07 
nd nd 0.05 0.02 0.02 
nd nd 0.11 0.04 0.07 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.02 nd 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 0.03 bdl 
nd nd 0.11 0.04 0.07 
nd nd 0.13 0.05 0.07 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.05 0.02 0.03 

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' ~ivldual compounds were reported as bdl. 
\ 

• 
MTBE, ug 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 ndl 
nd nd nd nd! 
nd nd nd ndl 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd' 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd 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 0.05 nd 
nd nd 0.02 nd 
nd nd 0.03 nd 
nd nd nd nd 
nd nd nd n~ 
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SAMPLE 
NAME 
MOL= 
179172 
179173 
179174 
179175 
179176 
179177 
179178 
179179 
179180 
179181 
179182 
179183 
179184 
179185 
179186 
179187 
179188 
179189 
179190 
179191 
179192 
179193 
179194 
179195 
179196 
179197 
179198 
179199 
179200 
179201 
179202 
179203 
179204 
179205 
179206 
179207 
179208 
179209 

--
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TCE, ug 
0.02 

nd 
nd 
nd 
nd 
nd 
nd 
nd 

0.13 
0.08 
0.11 
0.15 
0.59 

nd 
0.06 

nd 
0.13 

nd 
0.06 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1.49 
4.14 
4.72 
2.89 

nd 
nd 

OCT. ug peE, ug 
0.02 0.01 

nd nd 
0.14 0.02 

nd nd 
nd 0.04 
nd 0.03 

0.09 0.02 
nd 0.01 
nd 0.07 
nd 0.02 
nd 0.03 
nd 0.04 
nd 0.08 
nd nd 
nd nd 
nd nd 
nd 0.08 
nd 0.11 
nd 0.02 
nd bdl 
nd 0.03 
nd 0.03 
nd 0.08 
nd 0.04 
nd nd 
nd nd 
nd nd 

0.09 nd 
nd nd 
nd 0.09 
nd 0.12 
nd 0.12 
nd 0.09 
nd 3.01 
nd 6.74 
nd 2.69 
nd 2.57 
nd nd 
nd nd 

140CB. ug 
0.01 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

GORE SORBER SCREEN. 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 

CHCI3 Ug CCI4. ug CIBENZ. ug 
0.03 0.03 0.01 

nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 

0.05 nd nd 
nd nd nd 
nd nd nd 
nd 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 am nd 
nd nd nd 
nd nd nd 
nd nd rid 
nd nd nd 
nd 0.03 nd 
nd bdl nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd! 
nd nd nd 
nd nd nd 

0.05 nd nd, 
nd nd nd 

-

No indl 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. 

.) 
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DSS Site 1029: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1029, the Building 6584 North Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located north of the northern boundary of 
SNUNM Technical Area Ilion federally owned land controlled by Kirtland Air Force Base 
(KAFB). The abandoned septic system consisted of a septic tank of unknown volume that 
emptied to an exceptionally large drainfield consisting of four 100-foot-long parallel drain lines. 
Available information indicates that Building 6584 was constructed in 1963 (SNUNM March 
2003), and it is assumed that the septic system was also constructed at that time. By June 
1991, the septic system discharges were routed to the City of Albuquerque sanitary sewer 
system (Jones June 1991). The old septic system line was disconnected and capped, and the 
system was abandoned in place concurrent with this change (Romero September 2003). 

Environmental concern about DSS Site 1029 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
drainfield at this site. Because operational records are not available, the investigation was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.2 miles north of the 
site. No springs or perennial surface-water bodies are located within 2 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface slope is flat to gently inclined 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 1029 is unpaved with some native vegetation, and no storm sewers are 
used to direct surface water away from the site. 

DSS Site 1029 lies at an average elevation of approximately 5,404 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 482 feet below ground 
surface (bgs). Groundwater flow is to the west in this area (SNUNM March 2002). The nearest 
groundwater monitoring well (TAV-MW8) is approximately 100 feet south of the center of the 
DSS Site 1029 drainfield. The production wells nearest to DSS Site 1029 are KAFB-4 and 
KAFB-11, approximately 2.6 and 3.0 miles to the northwest and northeast, 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 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DOOs outlined the quality assurance (OA)/quality control (OC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

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

• Characterize the nature and extent of any releases. 

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1029 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DOOs 

DSS Site 1029 Potential COC 
Sampling Area Source 
Soil beneath the Effluent 
septic system discharged to the 
drainfield environment from 

the drainfield 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

3 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the drainfield 

The baseline soil samples were collected with a Geoprobe™ in three locations across 
DSS Site 1029 from two 3- to 4-foot-long sampling intervals at each boring location. Drainfield 
sampling intervals started at 5 and 10 feet bgs in each of the three drainfield borings. 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 1029 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals 
plus zinc, 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 Environmental Restoration (ER) Chemistry Laboratory and Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1029 

Sample Type VOCs 
Confirmatory 6 
Duplicates 0 
EBs and TBs (VOCs only) 1 
Total Samples 7 
Analytical Laboratory ___ GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs PCBs 
5 6 
1 1 
0 0 
6 7 

GEL GEL 

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

= Environmental Restoration Chemistry Laboratory. 
= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
= Volatile organic compound. 

RCRA Gamma 
Metals + Hexavalent Spectroscopy 

HE Zinc Chromium Cyanide Radionuclides 
5 5 6 6 5 
1 1 1 1 1 
0 0 0 0 0 
6 6 7 7 6 

ERCL, GEL ERCL, GEL GEL GEL RPSD,GEL 

Gross 
Alpha/Beta 

5 
0 
0 
5 

GEL 

c: 
CIl 
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CIl 
CIl 
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CIl 
CIl 
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Table 3 
Summary of Data QuaJity Requirements for DSS Site 1029 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 6 None None 
EPA Method 8260 
SVOCs Defensible 5 None None 
EPA Method 8270 
PCBs Defensible 6 None None 
EPA Method 8082 
HE Compounds Defensible None 5 None 
EPA Method 8330 
RCRA metals + Zinc Defensible None 5 None 
EPA Method 6000/7000 
Hexavalent Chromium Defensible 6 None None 
EPA Method 7196A 
Total Cyanide Defensible 6 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 5 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 5 None None 
EPA Method 900.0 

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

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

The QA/QC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The OA/QC samples consisted of one trip blank (for 
VOCs only) and three field duplicates. No significant OA/OC problems were identified in the 
OA/QC samples. 

All laboratory data were reviewed and verifiedlvalidated 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 
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1999). The data validation reports are presented in the associated DSS Site 1029 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 confirm 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 1029 
was 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 1029, 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 1029 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 1029. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1029 was deactivated in the early 1990s when Building 6584 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COCs from this 
site after use of the septic system was discontinued has been dependent predominantly upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen onto 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 are adequate to characterize the 
rate of coe migration at DSS Site 1029. 
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111.4 Extent of Gontamination 

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

The DSS Site 1029 baseline soil samples were collected at sampling depths starting at 5 and 
10 feet bgs in the drainfield area. Sampling intervals started at the depths at which effluent 
discharged from the drainfield drain lines and seepage pit 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 sites at SNUNM. The 
baseline soil samples are considered to be representative of the soil potentially contaminated 
with the GOGs at this site and are sufficient to determine the vertical extent, if any, of GOGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential GOGs. The DSS 
Site 1029 NFA proposal describes the identification of GOGs and the sampling that was 
conducted in order to determine the concentration levels of those GOGs across the site. 
Generally, GOGs that were evaluated in this risk assessment included all detected organic 
compounds and all inorganic and radiological GOGs for which samples were analyzed. When 
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse 
effect to human health or the environment), the compound was retained. Nondetected organic 
compounds not included in this assessment were determined to have detection limits low 
enough to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each GOG found for the entire site. The SNUNM maximum background concentration 
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4 
through 7. 

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

Tables 4 and 5 list the nonradiological GOGs for the human health and ecological risk 
assessments at DSS Site 1029, respectively; Tables 6 and 7 list the radiological GOGs for the 
human health and ecological risk assessments, respectively. All tables show the associated 
SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section V1.4.2 discusses Tables 4 and 6; Sections VI1.2 and VI1.3 discuss Tables 5 and 7. 

V. Fate and Transport 

The primary releases of GOGs at DSS Site 1029 were to the subsurface soil resulting from 
the discharge of effluents from the Building 6584 North Septic System septic tank and 
drainfield. Wind, water, and biota are natural mechanisms of GOG transport from the 
primary release point. However, because the discharge was to subsurface soil, none of these 
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Table 4 
NonradiologicaJ COCs for Human Health Risk Assessment at DSS Site 1029 with 

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

Is Maximum coe 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

COC (mg/kg) (mg/kg)a Screening Value? aquatic) COCs) 
Inor~anic 

Arsenic S.S 4.4 No 44c -
Barium 120 214 Yes 170d -
Cadmium 0.22 0.9 Yes 64c -
Chromium, total 12 1S.9 Yes 16c -

Chromium VI 0.0796 J 1 Yes 16C -
Cyanide 0.069Se NC Unknown NC -
Lead 7.2 11.8 Yes 49c -
Mercury 0.020se <0.1 Unknown S,SOoc -

Selenium 0.34 J <1 Unknown 800t -
Silver 0.87 <1 Unknown O,5C -
Zinc 47 62 Yes 47C -
Organic 
Anthracene 0.37 J NA NA 917c 4.4Sc 
Benzo(a)anthracene 2.7 J NA NA 10,0009 S.619 
Benzo(a)pyrene 2.2 J NA NA 3,000e 6.04c 

Benzo(b )fluoranthene 3.1 J NA NA 14,S009 6.124g 
Benzo{g, h, i)perylene 0.91 J NA NA 58,8849 6.589 

Benzo(k)fluoranthene 1.0 J NA NA 93,325g 6.84g 
2-Butanone 0.011 J NA NA 1h O.29h 

Chrysene 3.2 J NA NA 18,0009 5.919 
Dibenzfa,h]anthracene 0.33 J NA NA 51,0009 6.509 

I Fluoranthene 4.1 J NA NA 12,3029 4.909 
I Indeno(1 2 3-cd)pyrene 0.88 J NA NA 59,40~ 

L-
6.589 
---

Refer to footnotes at end of table. 

B ioaccu m u lator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes j 
Yes I 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1029 with 

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

Is Maximum COC 
Concentration Less 

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

COC (mg/kg) (mg/kg)a Screening Value? aquatic) 
Methylene chloride 0.0073 NA NA 5h 

Phenanthrene 1.6 J NA NA 23,800c 

Pyrene 3.5 J NA NA 36,300c 

Toluene 0.0019 NA NA 10.7c 
~"'.-.--. -- ~~-

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 used is one-half of the highest detection limit. 
fCaliahan et al. 1979. 
gMicromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 

= Information not available. 

Log Kow 
(for organic 

COCs) 
1.25h 

4.63c 

5.329 
2.69C 

Bioaccumulator?b 
(BCF:>40, 

Log Kow>4) 

No 
Yes 
Yes 
No 
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Table 5 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1029 with 

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

Is Maximum COC 
Concentration Less 

Maximum SNLlNM Than or Equal to the 
Concentration Background Applicable SNLlNM BCF Log Kow 

(Samples:s; 5 ft bgs) Concentration Background (maximum (for organic 
COC (mg/kg) (mg/kg}a Screening Value? aquatic) COCs) 

Inorganic 
Arsenic 5 4.4 No 44C -
Barium 120 214 Yes 170d -
Cadmium 0.22 0.9 Yes 64C -
Chromium, total 11 15.9 Yes 16C -
Chromium VI 0.0608 J 1 Yes 16c -
Cyanide 0.0695e NC Unknown NC -
Lead 7.2 11.8 Yes 49c -

Mercury 0.0205e <0.1 Unknown 5,500c -

Selenium 0.30 J <1 Unknown 800t -
Silver 0.87 <1 Unknown 0.5c -
Zinc 47 62 Yes 47C -
Organic 
Anthracene 0.37 J NA NA 917c 4.45c 

Benzo( a)anthracene 2.7 J NA NA 10,0009 5.619 

Benzo(a)pyrene 2.2 J NA NA 3,000c 6.04c 

Benzo(b )fluoranthene 3.1 J NA NA 14,5009 6.1249 

Benzo( Q,h, i)perylene 0.91 J NA NA 58,8849 6.589 

Benzo(k)fluoranthene 1.0 J NA NA 93,3259 6.849 

2·Butanone 0.0059 J NA NA 1h 0.29h 

Chrysene 3.2 J NA NA 18,0009 5.919 

Dibenz[a,hjanthracene 0.33 J NA NA 51,0009 6.509 

Fluoranthene 4.1 J NA NA 12,3029 4.909 

Indeno{1,2,3,cd)pyrene 0.88 J NA NA 59,4079 6.589 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
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No 

Unknown 
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Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at DSS Site 1029 with 

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

Is Maximum cac 
Concentration Less 

Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 

(Samples ~ 5 ft bgs) Concentration Background (maximum 
COC (mg/kg) (mg/kg)a Screening Value? aquatic) 

Methylene chloride 0.0073 NA NA Sh 

Phenanthrene 1.6 J NA NA 23,800c 

Pyrene 3.5 J NA NA 36,300c 

Toluene 0.0019 NA NA 10.?C 

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 detection limit. 
fCaliahan et al. 1979. 
9Micromedex, Inc. 1998. 
hHoward 1990. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 

Log Kow 
(for organic 
COC~ 
1.25h 

4.63c 

5.329 
2.69c 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

No 
Yes 
Yes 
No 
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Table 6 
Radiological COCs for Human Health Risk Assessment at DSS Site 1029 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC Activity 
Less Than or Equal to the 

Maximum Activity SNLlNM Background Applicable SNLlNM 
(All Samples) Activity Background Screening 

COC (pCi/g) (pCi/g)a Value? 
Cs-137 0.0449 0.079 Yes 
Th-232 0.728 1.01 Yes 
U-235 0.102 0.16 Yes 
U-238 0.818 1.4 Yes 

----

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
eBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems . 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

BCF 
(maximum aquatic) 

3,000e 
3,000e 
900e 

900e 

Is COC a 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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Table 7 
Radiological COCs for Ecological Risk Assessment at DSS Site 1029 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum cac Activity 
Less Than or Equal to the 

Maximum Activity SNUNM Background Applicable SNUNM 
(Samples S 5 ft bgs) Activity Background Screening 

cac (pCi/g) JpCi/g)a Value? 
Cs-137 0.0449 0.079 Yes 
Th-232 0.728 1.01 Yes 
U-235 0.102 0.16 Yes 
U-238 0.570 1.4 Yes 

- - - --- - ----

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997. Southwest Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
bgs = Below ground surface. 
COC :::: Constituent of concern. 
DSS :::: Drain and Septic Systems. 
ft :::; Foot (feet). 
NMED :::: New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

BCF 
(maximum aquatic) 

3,000c 
3,000c 
900c 

900c 

Is cac a 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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RISK ASSESSMENT FOR DSS SITE 1029 311012004 

mechanisms are considered to be of potential significance as transport mechanisms at this site. 
Because the septic system is no longer active, additional infiltration of water is not expected. 
Infiltration of precipitation is essentially nonexistent at DSS Site 1029, as virtually all of the 
moisture either drains away from the site or evaporates. Because groundwater at this site is 
approximately 482 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 1029 include both inorganic and organic constituents. The inorganic 
COCs are 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. 

The organic COCs at DSS Site 1029 include both SVOCs and VOCs. 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 VOCs through volatilization is expected to be minimal. 

Table 8 summarizes the fate and transport processes that can occur at DSS Site 1029. COCs 
at this site include nonradiological inorganic and organic analytes. Wind, surface water, and 
biota are considered to be of low significance as potential transport mechanisms at this site. 
Significant leaching into the subsurface soil is unlikely, and leaching into the groundwater at this 
site is highly unlikely. The potential for transformation of COCs is low. 

Table 8 
Summary of Fate and Transport at DSS Site 1029 

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

DSS = Drain and Septic Systems. 

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: 
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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 GOGs. 

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

Step 4. Toxicological parameters are identified and referenced for COGs 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 GOGs and background. For radiological GOGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological GOG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the U.S. Department of Energy (DOE) to determine 
whether further evaluation and potential site cleanup are required. Nonradioiogical 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 1029. 
Section II 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 1029 has been designated with a future land-use scenario of industrial (DOE et af. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1029 is approximately 482 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 site model flow diagram for DSS Site 1029. 
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Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1029, Building 6584 North Septic System 
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Pathway Identification 

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

VIA Step 3. Background Screening Procedure 

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

VIA.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and used 
to calculate risk attributable to background in Sections V1.6.2 and V1.7. Only the COCs that 
were detected above the corresponding SNUNM maximum background screening levels or did 
not have either a quantifiable or calculated background screening level were considered in 
further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity were 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 6 show DSS Site 1029 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the non radiological COCs, the maximum concentration for one inorganic 
constituent exceeded the background screening concentration, and four inorganic constituents 
do not have quantified background screening concentrations; therefore, it is unknown whether 
these constituents exceeded background levels. Fifteen nonradiological COCs were organic 
compounds that do not have corresponding background screening values. 

For the radiological COCs, no constituents exceeded background screening values. Therefore, 
the radiological COCs were eliminated from further evaluation in the risk assessment. 

AU3-04IWP/SNL04.rs5474.doc 0-17 840858.01 03/10/04850 AM 



RISK ASSESSMENT FOR DSS SITE 1029 3/10/2004 

VI.S Step 4. Identification of Toxicological Parameters 

Table 9 lists the nonradiological GOGs retained in the risk assessment and the values for the 
available toxicological information. The toxicological values for the nonradiological COCs 
presented in Table 9 were obtained from the Integrated Risk Information System (IRIS) 
(EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
EPA Region 6 electronic database (EPA 2002a). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COGs and associated background for 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. The 
appendix shows parameters for both the industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). 
Although the designated land-use scenario is industrial for this site, risk and TEDE values for a 
residential land-use scenario are also presented. 

V1.6.2 Risk Characterization 

Table 10 shows an HI of 0.60 for the DSS Site 1029 nonradiological COCs and an estimated 
excess cancer risk of 2E-S for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 11 shows that for the DSS Site 1029 associated background 
constituents, the HI is 0.02 and the calculated excess cancer risk is 3E-6 for the industrial land­
use scenario. 

Because none of the radiological COCs exceeded background screening values, these COGs 
were eliminated from further evaluation in the risk assessment for the industrial land-use 
scenario. 

For non radiological COGs under the residential land-use scenario, the HI is 2.17 with an 
estimated excess cancer risk of 8E-S. 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 
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Table 9 
Toxicological Parameter Values for DSS Site 1029 Nonradiological COCs 

RfDo RfDinh SFo 
COC lmg/kg-d) Confidencea (mg/kj}-d) Confidencea (mg/kg-d)"1 

Inorganic 
Arsenic 3E-4c M - - 1.5E+Oc 
Cyanide 2E-2c M - - -
Mercury 3E-4e - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Anthracene 3E-1 c L 3E-1! - -
Benzo(a)anthracene - - - - 7.3E-1f 
Benzo(a)pyrene - - - - 7.3E+Oc 
Benzo(b )fluoranthene - - - - 7.3E-1! 
Benzo(g,h,i)peryleneQ - - - - 7.3E+Of 
Benzo(k)fluoranthene - - - - 7.3E-2! 
2-Butanone 6E-1 c L 2.9E-1c L -
Chrysene - - - - 7.3E-3f 

Dibenz( a,hjanthracene - - - - 7.3E+Of 
Fluoranthene 4E-2c L 4E-2f - -
Indeno(1 ,2,3-cd) pyrene - - - - 7.3E-1f 
Methylene chloride 6E-2c M 8.6E-1e - 7.5E-3c 

Phenanthreneh 3E-1 c L 3E-1f - -
Pyrene 3E-2c L 3E-2f - -
Toluene 2E-1c M 1.1 E-1c M -

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

A = Human carcinogen. 
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-
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-
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1.6E-3c 

-
-

-

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
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Table 9 (Concluded) 
Toxicological Parameter Values for DSS Site 1029 Nonradiological COCs 

tToxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values for benzo(g,h,i)perylene could not be found. Dibenz[a,h]anthracene was used as a surrogate. 
11Toxicoiogicai parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 
ABS ::: Gastrointestinal absorption coefficient. 
COC ::: Constituent of concern. 
DSS ::: Drain and Septic Systems. 
EPA ::: U.S. Environmental Protection Agency. 
HEAST ::: Health Effects Assessment Summary Tables. 
IRIS ::: Integrated Risk Information System. 
mg/kg-d ::: Milligram(s) per kilogram day. 
(mg/kg-d)'1 ::: Per milligram per kilogram day. 
NMED ::: New Mexico Environment Department. 
RfDinh == Inhalation chronic reference dose. 
RfDo ::: Oral chronic reference dose. 
SFinh ::: Inhalation slope factor. 
SF 0 ::: Oral slope factor. 

::: Information not available. 
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Table 10 
Risk Assessment Values for DSS Site 1029 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 

(All Samples) Hazard Cancer 
COC (mg/kg) Index Risk 

Inorganic 
Arsenic 5.5 0.02 3E-6 
Cyanide 0.069Sb 0.00 -
Mercury 0.020Sb 0.00 -

Selenium 0.34J 0.00 -

Silver 0.87 0.00 -

Organic 
Anthracene 0.37 J 0.00 -

Benzo(a)anth racene 2.7 J 0.00 1E-6 

BenzoJa}2yrene 2.2 J 0.00 1E-S 

Benzo(b)fluoranthene 3.1 J 0.00 1 E-6 

Benzo(g,h,i)perylene 0.91 J 0.00 4E-6 

Benzo(k)fluoranthene 1.0 J 0.00 SE-8 

2-Butanone 0.011 J 0.00 -
Chrysene 3.2 J 0.00 2E-8 
Dibenz[ a,hjanthracene 0.33 J 0.00 2E-6 

Fluoranthene 4.1 J 0.00 -
Indeno(1,2,3-cd)pyrene 0.88 J 0.00 4E-7 

Methylene chloride 0.0073 0.00 5E-8 

Phenanthrene 1.6 J 0.S8 -
Py!ene 3.5 J 0.00 -

Toluene 0.0019 0.00 -

Total 0.60 2E-5 

aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
eoe = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 
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Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.2S 1E-5 
0.00 -
0.00 -

0.00 -

0.00 -

0.00 -
0.00 4E-6 
0.00 4E-5 
0.00 SE-6 
0.00 1E-5 
0.00 2E-7 
0.00 -

0.00 SE-8 
0.00 SE-6 
0.00 -
0.00 1 E-6 
0.00 1 E-7 
1.90 -

0.00 -

0.00 -

2.17 SE-5 
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Table 11 
Risk Assessment Values for DSS Site 1029 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COC (mg/kg) Index 

Arsenic 4.4 0.02 
Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total 0.02 

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

= Information not available. 

Cancer 
Risk 
3E-6 

-

-
-
-

3E-6 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1 E-5 

- -
- -
- -

- -
0.20 1E-5 

included because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways are not considered (see Appendix 1). Table 11 
shows that for the DSS Site 1029 associated background constituents, the HI is 0.20 and the 
calculated excess cancer risk is 1 E-5 for the residential land-use scenario. 

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

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

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.60 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989)}. The estimated excess 
cancer risk is 2E-S. 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 above the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COGs for both the industrial and 
residential land-use scenarios. The incremental risk is determined by subtracting risk 
associated with background from potential COC risk. These numbers are not rounded before 
the difference is determined and therefore may appear to be inconsistent with numbers 
presented in tables and within the text. For conservatism, the background constituents that do 
not have quantified background screening concentrations are assumed to have a hazard 
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quotient (HQ) of 0.00. The incremental HI is 0.S9 and the incremental estimated excess cancer 
risk is 2.03E-S for the industrial land-use scenario. The incremental excess cancer risk 
calculation is above NMED guidelines, considering the industrial land-use scenario. 

Because none of the radiological COCs exceeded background screening values, these COCs 
were eliminated from further evaluation in the risk assessment for the industrial land-use 
scenario. 

The calculated HI for the residential land-use scenario non radiological COCs is 2.17, which is 
slightly above numerical guidance. The estimated excess cancer risk is BE-S. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-S (Bearzi January 
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The incremental HI is 1.96 and the estimated incremental cancer risk is 6.94E-S for the 
residential land-use scenario. These incremental risk calculations are both above NMED 
guidelines, considering the residential land-use scenario. 

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

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1029 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001). The DOOs contained in these two documents are 
appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC 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 1029. 

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. Because the COCs are found in 
surface and near-surface soil and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

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

Table 9 shows the uncertainties (confidence levels) in the 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 
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Soil Screening Levels (NMED December 2000), Risk Assessment Information System (ORNL 
2003), or EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative 
nature of the RME approach, uncertainties in toxicological values are not expected to change 
the conclusion from the risk assessment analysis. 

Because the HI and excess cancer risk values are slightly above NMED guidelines for the 
industrial and residential land-use scenarios, additional evaluation of the data is warranted. 
SVOCs, the main risk drivers, were detected in only one of the six SY~C soil samples 
collected from this site. The sample was located in the shallow (5-foot interval) soil sample in 
borehole 6584N-DF1-BH2. The 12 Sy~C compounds detected in this sample are indicative of 
asphalt (NPS July 1997) and likely reflect asphalt fragments disposed of at the site that were 
collected in the sample. No significant VOC or metals contamination was detected in any of the 
samples from this site (except for arsenic concentrations slightly above background). It was 
noted during sampling that the Building 6584 drainfield area contained small amounts of 
residual construction debris and appeared to have been used on occasion as a vehicle parking 
area. It is therefore believed that the Sy~C compounds detected in the single sample 
represent residual asphalt disposed of at the site and do not indicate significant or widespread 
SY~C contamination that could pose a threat to human health or the environment. With the 
removal of the SVOCs from the risk calculation, the incremental HI is reduced to 0.06 for the 
residential land-use scenario, the incremental excess cancer risk is reduced to 7.39E-7 for the 
industrial land-use scenario, and the incremental excess cancer risk is reduced to 2.93E-6 for 
the residential land-use scenario. These values are all well below NMED guidelines. 

For the radiological COCs, 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 miflirem per year 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 1029 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 included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionucJides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land-use scenario the HI (0.60) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 2E-5; thus, excess cancer risk is also above the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.59, and the 
incremental estimated excess cancer risk is 2.03E-5 for the industrial land-use scenario. 
Incremental risk calculations are above NMED guidelines for the industrial land-use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (2.17) is slightly 
above the accepted numerical guidance from the EPA. The estimated excess cancer risk is 
8E-5. Thus, excess cancer risk is also slightly above the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001). The incremental HI is 1.96 
and the incremental estimated excess cancer risk is 6.94E-5 for the residential land-use 
scenario. Incremental risk calculations are above NMED guidelines for the residential land-use 
scenario. 

Because the HI and excess cancer risk values are slightly above NMED guidelines for the 
industrial and residential land-use scenarios, additional evaluation of the data is warranted. 
SVOCs are the main risk drivers and were detected in only one of the six SVOC soil samples 
collected from this site. The sample was located in the shallow (5-foot interval) soil sample in 
borehole BH2. The 12 SVOC compounds detected in this sample are indicative of asphalt 
(NPS July 1997) and likely reflect asphalt fragments disposed of at the site that were collected 
in the sample. No significant VOC or metals contamination was detected in any of the samples 
from this site (except for arsenic concentrations slightly above background). It was noted 
during sampling that the Building 6584 drainfield area contained small amounts of residual 
construction debris and appeared to have been used on occasion as a vehicle parking area. It 
is therefore believed that the SVOC compounds detected in the single sample represent 
residual asphalt disposed of at the site and do not indicate significant or widespread SVOC 
contamination that could pose a threat to human health or the environment. With the removal 
of the SVOCs from the risk calculation, the incremental HI is reduced to 0.06 for the residential 
land-use scenario, the incremental excess cancer risk is reduced to 7.39E-7 for the industrial 
land-use scenario, and the incremental excess cancer risk is reduced to 2.93E-6 for the 
residential land-use scenario. These values are all well below NMED guidelines. 

Because none of the radiological COCs exceeded background screening values, these COCs 
were eliminated from further evaluation in the risk assessment for both the industrial and 
residential land-use scenarios. 

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 Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 
(EPA 1997b). The summation of the nonradiological and radiological carcinogenic risks are 
tabulated in Table 12. 

Table 12 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1029, Building 6584 North Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 7.39E-7 0.0 7.39E-7 
Residential 2.93E-6 0.0 2.93E-6 

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

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1029. A component of the NMED Risk­
Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in the EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of the 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. Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms into the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section V11.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Table 5), inorganic constituents in soil within the 0- to 5-foot depth 
interval that either exceeded background concentrations or have no quantified background 
concentration were as follows: 

• Arsenic 
• Cyanide 
• Mercury 
• Selenium 
• Silver 
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Organic analytes detected in soil samples were as follows: 

• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• 2-Butanone 
• Chrysene 
• Dibenz[a,h]anthracene 
• Fluoranthene 
• Indeno(1,2,3-cd)pyrene 
• Methylene chloride 
• Phenanthrene 
• Pyrene 
• Toluene 

As shown in Table 7, no radiological COPECs were identified for this site. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VI1.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Arsenic 
• Mercury 
• Selenium 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a}pyrene 
• Benzo(b}fluoranthene 
• Benzo(k)fluoranthene 
• Benzo(g,h,i)perylene 
• Chrysene 
• Dibenz[a,h]anthracene 
• Fluoranthene 
• Indeno(1,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene 

3/1012004 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganic compounds is assessed exclusively based upon maximum reported bioconcentration 
factors (BCFs) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 
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V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Tabfe 8 (Section V), wind, surface water, and biota 
are expected to be of low significance as transport mechanisms for COPECs at this site. 
Migration to groundwater is not anticipated. In generaf, transformation of COPECs is expected 
to be of low Significance, but may be of moderate significance for some of the organic 
COPECs. Volatile COPECs (2-butanone, methylene chloride, and toluene) that are near the 
soil surface may be lost to the atmosphere. 

V11.2.4 Scoping Risk-Management Decision 

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

VII.3 Risk Assessment 

As concluded in Section VI1.2.4, both complete ecological pathways and COPECs are 
associated with DSS Site 1029. The risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

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

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision POint-presents the decision to 
risk managers based upon the results of the ecological risk assessment. 
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V11.3.1 Problem Formulation 

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

VI/.3.1.1 Ecological Pathways and Setting 

DSS Site 1029 is less than an acre in size. The site is located in an area originally dominated 
by grassland habitat; however, this habitat has been highly disturbed in the area of the site. No 
threatened or endangered species are known to occur at this site (IT February 1995), and no 
surface-water bodies, seeps, or springs are associated with the site. 

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

VII. 3. 1.2 COPECs 

Discharges of waste water from the Building 6584 North Septic System were the primary 
sources of COPECs at DSS Site 1029. Inorganic and organic COPECs identified for this site 
are listed in Section VI1.2.1. The inorganic analytes were screened against background 
concentrations, and those that exceeded the approved SNUNM background screening levels 
(Dinwiddie September 1997) for the area were considered to be COPECs. No radiological 
COPECs were identified for the site. Inorganic constituents that are essential nutrients, such as 
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as 
set forth by the EPA (1989). All organic analytes detected within the upper 5 feet of soil were 
considered to be COPECs for the site. In order to provide conservatism, this ecological risk 
assessment was based upon the maximum soil concentrations of the COPECs measured in the 
upper 5 feet of soil at this site. Table 5 presents maximum concentrations for the COPECs. 

VII. 3. 1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
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represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

V11.3.2 Exposure Estimation 

Direct uptake from the soil was considered the only significant route of exposure for terrestrial 
plants. Exposure modeling for the wildlife receptors was limited to food and soil ingestion 
pathways. Inhalation and dermal contact were considered insignificant pathways with 
respect to ingestion (Sample and Suter 1994). Drinking water was also considered to be an 
insignificant pathway because of the lack of surface water at this site. The deer mouse was 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant material), 
as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (100 percent of its diet as soil invertebrates). The burrowing owl was modeled as a 
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl was modeled with intake of omnivorous mice only. Both species were 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 13 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

Table 14 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 15 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Table 16 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 
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Table 13 
Exposure Factors for Ecological Receptors at DSS Site 1029 

Trophic Body Weight Food Intake Rate 
Receptor Species Class/Order Level (kg)a (kg/day)b Dietary CompositionC 

Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatusl (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Burrowing Owl Aves/ Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 
(§peotyto cunicularia) Strigiformes 

-
(+ Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
CDietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995 . 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 
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RISK ASSESSMENT FOR DSS SITE 1029 311012004 

Table 14 
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1029 

COPEC 
Inorganic 
Arsenic 
Cyanide 
Mercury 
Selenium 
Silver 
Organic' 
Anthracene 
Benzo(a)anthracene 
Benzo( b }fluoranthene 
Benzo( k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo{a)~ene 

2-Butanone 
Chrysene 
Dibenz[ a,h Janthracene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Methylene chloride 
Phenanthrene 
Pyrene 
Toluene 

aBaes et al. 1984. 
bDefault value. 

Soil-to-Plant 
Transfer Factor 

4.0E-2a 
O.OE+oe 
1.0E+Od 
5.0E-1d 
1.0E+Od 

1.0E-1 
2.2E-1 
6.2E-3 
4.3E-3 
6.1 E-3 
1.1 E-2 
2.6E+1 
1.5E-2 
6.8E-3 
5.7E-2 
6.1 E-3 
?3E+O 
8.9E-2 
3.3E-2 
1.0E+O 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob 2.0E-3a 

O.OE+oe O.OE+Oc 
1.0E+Ob 2.5E-1a 
1.0E+Ob 1.0E-1d 
2.5E-1 e 5.0E-3d 

2.2E+1 7.3E-4 
2.5E+1 1.2E-2 
2.8E+1 1.1E-1 
2.9E+1 2.1 E-1 
2.8E+1 1.2E-1 
2.7E+1 3.8E-2 
1.4E+ 1 3.7E-8 
2.6E+1 2.3E-2 
2.8E+1 9.5E-2 
2.3E+1 2.1 E-3 
2.8E+1 1.2E-1 
1.5E+1 3.6E-? 
2.2E+1 9.6E-4 
2.4E+1 5.8E-3 
1.8E+1 1.3E-5 

eNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
dNCRP January 1989. 
eStafford et al. 1991. 
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations are based upon the relationship of the transfer factor to the Log Kow value of compound. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
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Table 15 
Media Concentrationsa for COPECs at DSS Site 1029 

Soil 
(Samples ~ 5 ft bgs) Plant Soil Deer Mouse 

COPEC (Maximum)a Foliageb Invertebrateb Tissuesc 

Inorganic 
Arsenic 5.0E+0 2.0E-1 5.0E+0 1.7E-2 
Cyanide 7.0E-2d O.OE+O O.OE+O O.OE+O 
Mercury 2.1 E-2d 2.1 E-2 2.1 E-2 1.6E-2 
Selenium 3.0E-1e 1.5E-1 3.0E-1 7.2E-2 
Silver 8.7E-1 8.7E-1 2.2E-1 8.8E-3 
Oraanic 
Anthracene 3.7E-1e 3.8E-2 8.1E+0 9.3E-3 
Benzo(a)anth racene 2.7E+oe 6.0E-2 6.8E+1 1.2E+0 
Benzo(b)fluoranthene 3.1 E+oe 1.9E-2 8.7E+1 1.5E+1 
Benzo(k)fluoranthene 1.0E+oe 4.3E-3 2.9E+1 9.7E+0 
Benzo(g,h,i)perylene 9.1E-1e 5.5E-3 2.6E+1 4.6E+0 
Benzo(a)pyrene 2.2E+oe 2.5E-2 5.9E+1 3.5E+O 
2-Butanone 5.9E-3e 1.6E-1 8.0E-2 1.4E-8 
Chrysene 3.2E+oe 4.8E-2 8.3E+1 3.1 E+O 
Dibenzla, I}lanth racene 3.3E-1e 2.2E-3 9.2E+0 1.4E+0 
Fluoranthene 4.1 E+oe 2.3E-1 9.5E+1 3.2E-1 
Indeno(1,2,3-cd)pyrene 8.8E-1e 5.4E-3 2.5E+1 4.5E+O 
Methylene chloride 7.3E-3 5.4E-2 1.1 E-1 9.3E-8 
Phenanthrene 1.6E+oe 1.4E-1 3.6E+1 5.4E-2 
pyrene 3.5E+oe 1.1 E-1 8.5E+1 7.7E-1 
Toluene 1.9E-3 1.9E-3 3.4E-2 7.2E-7 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dMaximum concentration of parameter was one-half the detection limit. 
eEstimated value. 
bgs = Below ground surface. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
ft = Foot (feet). 
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COPEC 
Inorganic 
Arsenic 
Cyanide 
Mercury (organic) 
Mercury (inorqanic) 
Selenium 
Silver 
Organic 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
2-Butanone 
Chrysene 
Dibenz[ a, h ]anth racene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Methylene chloride 
Phenanthrene 
Pyrene 
Toluene 

~ -- ~-

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

Table 16 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1029 

Mammalian NOAELs Avian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian Test Species 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,f Test Speciesd NOAELd,e 

10 mouse 0.126 6.42 mallard 5.14 
- rath 68.7 126 - -

0.3 rat 0.032 0.063 mallard 0.0064 
0.3 mouse 13.2 14.0 Japanese quail 0.45 
1 rat 0.2 0.391 screech owl 0.44 
2 rat 17.8i 34.8 - -

18i mouse 100k 106 - -
18i mouse 1.01 1 .1 - -
18i mouse 1.01 1 .1 - -
18i mouse 1.01 1.1 - -
18i mouse 1.01 1.1 - -
18i mouse 1.0 1.1 - -
- rat 1,771 3,464 - -

18i mouse 1.01 1 .1 - -
18i mouse 1.01 1.1 - -
18i mouse 12.5k 13.2 - -
18i mouse 1.0k 1 .1 - -
- rat 5.85 11.4 - -

18i mouse 1.01 1.1 - -
18i mouse 7.5k 7.9 - -
200 mouse 26 27.5 - -

-----

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

Burrowing 
Owl 

NOAELe,g 

-
-

0.0064 
0.45 
0.44 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
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Table 16 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at DSS Site 1029 

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.273 kg. 
iBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
iSims and Overcash 1983. 
kEPA (2003) with the application of a subchronic to chronic uncertainty factor of 0.5. 
1N0 data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
mg = Milligram(s). 
mg/kg/d = Milligram(s) per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 

= Insufficient toxicity data. 
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VII.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 17 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for plant and wildlife exposure. The 
only HOs that exceeded unity were for the omnivorous and/or insectivorous deer mice from 
exposure to the following: 

• Arsenic 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(k)fluoranthene 
• Benzo(g,h,i)perylene 
• Chrysene 
• Oibenz[a,h]anthracene (insectivorous deer mouse only) 
• Fluoranthene (insectivorous deer mouse only) 
• Indeno(1,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene (insectivorous deer mouse only) 

Because of a lack of sufficient toxicity information, HOs for plants could not be determined for 
cyanide, 2-butanone, and methylene chloride. Similarly, for the burrowing owl, HOs could not 
be determined for cyanide, silver, and atl of the organic COPECs. As directed by the NMEO, 
His were calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all 
pathways for a given receptor). Total His were greater than unity for plants and both the 
omnivorous and insectivorous deer mice, with a maximum HI of 71 for the insectivorous deer 
mouse. 

VII.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at OSS 
Site 1029. These uncertainties result from assumptions used in calculating risk that could 
overestimate or underestimate true risk presented at the site. For this risk assessment, 
assumptions are made that are more likely to overestimate exposures and risk rather than to 
underestimate them. These conservative assumptions are used to be more protective of the 
ecological resources potentially affected by the site. Conservatisms incorporated into this risk 
assessment include the use of maximum analyte concentrations measured in soil samples to 
evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, and the 
incorporation of strict herbivorous and strict insectivorous diets for predicting the extreme HO 
values for the deer mouse. Each of these uncertainties, which are consistent among each of 
the site-specific ecological risk assessments, is discussed in greater detail in the uncertainty 
section of the ecological risk assessment methodology document for the SNUNM ER Program 
(IT July 1998). 
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Table 17 
HOs for Ecological Receptors at DSS Site 1029 

COPEC Plant HQa 
Inorganic 
Arsenic 5.0E-1 
Cyanide -
Mercury (Orqanic) 6.8E-2 
Mercurv (Inorganic) 6.8E-2 
Selenium 3.0E-1 
Silver 4.4E-1 
Organic 
Anthracene 2.1 E-2 
Benzo(a)anthracene 1.5E-1 
Benzo(b )fluoranthene i.7E-1 
Benzolk)fluoranthene 5.6E-2 
Benzo(Q,h, i)perylene 5.1 E-2 
Benzo(a)pyrene 1.2E-1 
2-Butanone -
Chrysene 1.8E-1 
DibenzI a, h janth racene 1.8E-2 
Fluoranthene 2.3E-1 
Indeno(i,2,3-cd)pvrene 4.9E-2 
Methylene chloride -
Phenanthrene 8.9E-2 
Pyrene 1.9E-1 
Toluene 9.5E-6 

Hlb 1 ~.6E+o ___ l -'- -

aSold text indicates the HQ or HI exceeds unity. 
bThe HI is the sum of individual Has. 
COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous )a 

3.5E-1 
1.7E-6 
5.2E-2 
2.3E-4 
6.2E-2 
4.0E-3 

6.7E-S 
1.7E-2 
1.2E-2 
3.6E-3 
3.5E-3 
1.0E-2 
7.0E-6 
1.6E-2 
1.3E-3 
3.7E-3 
3.4E-3 
7.3E-4 
2.6E-2 
3.6E-3 
1.1 E-5 

5.7E-1 
---

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous)a 

3.2E+O 
1.7E-6 
5.2E-2 
2.3E-4 
9.2E-2 
2.5E-3 

6.0E-3 
5.0E+O 
6.4E+O 
2.1E+O 
1.9E+O 
4.3E+O 
5.3E-6 
6.1E+O 
6.8E-1 
5.6E-1 
1.SE+O 
1.1 E-3 
2.6E+O 
8.4E-i 
1.0E-4 

.-.L 3.6E+1 

Deer Mouse 
HQ 

(Insectivorous)a 

6.0E+O 
i.7E-6 
5.2E-2 
2.3E-4 
1.2E-1 
1.0E-3 

i.2E-2 
1.0E+1 
1.3E+1 
4.3E+O 
3.8E+O 
8.6E+O 
3.6E-6 
1.2E+1 
1.3E+O 
1.1E+O 
3.6E+O 
1.5E-3 
5.2E+O 
1.7E+O 
1.9E-4 

7.1E+1 

Burrowing Owl 
HQa 

2.5E-3 
-

2.9E-i 
4.1 E-3 
2.0E-2 

-

-
-
-
-

-
-
-
-
-
-
-

-
-
-

-

3.1 E-1 
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In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 18, associated exposures to background are greater than 
1.0 for arsenic. It is therefore likely that the actual risks from arsenic at OSS Site 1029 are 
overestimated by the HQs calculated in this risk assessment because of conservatisms 
incorporated into the exposure assessment and in the toxicity benchmarks for these COPECs. 
It should be noted that in the case of arsenic, exposure to background concentrations may 
account for the majority (88 percent) of the HQ values shown in Table 17. 

Table 18 
HQs for Ecological Receptors Exposed to 

Background Concentrations at DSS Site 1029 

Deer Mouse 
HQ 

COPEC Plant HQa (Herbivorous)a 
Arsenic 4.4E-1 3.1 E-1 

aBold text indicates HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 

Deer Mouse 
HQ 

(Omnivorous)a 
2.8E+O 

COPEC = Constituent of potential ecological concern. 
DSS = Drain and Septic Systems. 
HI = Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Insectivorous)a 
S.2E+O 

Burrowing 
Owl HQa 
2.2E-3 

With regard to the toxicity benchmarks, it should be noted that for eight of the twelve 
polynuclear aromatic hydrocarbon (PAH) COPECs that resulted in HQs greater than unity 
(benzo[ a ]anth racene, benzo[b ]fluoranthene, benzo[g, h, i]perylene, benzo[k ]fl uoranthene, 
chrysene, dibenz[a,h]anthracene, indeno[1 ,2,3-cd]pyrene, and phenanthrene), a chemical­
specific toxicity benchmark was not available. The toxicity benchmarks for these eight PAHs 
were conservatively assumed to be equal to that of benzo(a)pyrene. Because benzo(a)pyrene 
is generally considered to be one of the most toxic PAHs, it is likely that the use of its toxicity 
benchmark for other PAHs could result in overestimation of actual risk. 

A further source of uncertainty associated with the predictions of potential ecological risk at this 
site is the use of the maximum measured concentrations to evaluate exposure and risk. This 
results in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. For OSS Site 1029, it should be noted that in the four soil samples used in the 
evaluation of ecological risk (Le., the three samples from the O-to-5-foot depth interval), all 11 of 
the maximum concentrations for PAHs that resulted in HQs greater than unity were from the 
same sample. Nondetections of these 11 COPECs were reported in the other three samples 
from this depth interval. Based upon one-half the detection limits for the nondetections, the 
average concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz[a,h]anthracene, fluoranthene, 
indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene are 0.74, 0.61, 0.84, 0.29, 0.31, 0.86, 0.15, 
1.1, 0.28, 0.46, and 0.94 milligrams per kilogram, respectively. For the omnivorous deer 
mouse, these concentrations result in a reduction of all HQs to values lower than or equal to 
1.7. For the insectivorous deer mouse these concentrations result in the reduction of all HQs to 
values lower than or equal to 3.5. 
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Because of the lack of avian toxicity information relative to that for mammals, only four toxicity 
benchmark values could be determined for the burrowing owl. Two of these were for the two 
forms of mercury and the others for arsenic and selenium. Because of this data gap, HOs for 
the burrowing owl could not be calculated for 17 of the 21 COPECs identified for this site. 
Therefore, a degree of uncertainty exists with regard to the potential for risk to this receptor. 
However, two factors make it unlikely that risk to this receptor exists. First, as shown in 
Table 15, the tissue concentrations in the small mammal prey of the burrowing owl are less 
than the tissue concentration modeled in the soil invertebrates for the COPECs lacking avian 
toxicity values (with the exception of cyanide). This, combined with the fact that the ingestion 
rate of the owl (normalized to body weight) is 71 percent of that of the deer mouse, results in 
the prediction that the exposures of the burrowing owl to these COPECs at this site are much 
lower (14 percent or less) than the exposures estimated for the insectivorous deer mouse. 
Second, the home range of the burrowing owl (35 acres) is much larger than the area of OSS 
Site 1029 (less than 1 acre). Therefore, an area use factor of 0.03 (or less) can be applied to 
the owl's exposure factors. This results in predicted exposures that are two or more orders of 
magnitude less than those of the insectivorous deer mouse. Based upon this difference in 
exposure, it is unlikely that the risk to the burrowing owl would be greater than the risk predicted 
for the insectivorous deer mouse in this assessment. 

Finally, it should be noted that in this evaluation the COPECs are considered to be 100-percent 
bioavailable at this site. However, the releases of COPECs from the septic system at this site 
were to the subsurface soil. The soil samples upon which the risk assessment is based were 
from 5 feet bgs. This is the lower extreme of the soil considered accessible to ecological 
receptors, making it unlikely that burrowing animals will come into contact with these COPECs. 
The pathway resulting in the highest contribution to exposure in the deer mouse is the ingestion 
of soil invertebrates (see Table 14). These soil invertebrates are unlikely to be exposed to soil 
from these depths. 

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1029 is 
expected to be low. HOs greater than unity were predicted; however, closer examination of the 
exposure assumptions revealed an overestimation of risk primarily attributed to the use of 
conservative toxicity benchmarks, maximum concentrations, and maximum bioavailability to 
estimate exposure and risk to ecological receptors. 

VII.3.6 Risk Interpretation 

Ecological risks associated with DSS Site 1029 were estimated through a risk assessment 
that incorporated site-specific information when available. Initial predictions of 
potential risk to omnivorous and insectivorous deer mice from exposures to 11 PAHs 
(benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, 
benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, fluoranthene, indeno[1 ,2,3-cd]pyrene, 
phenanthrene, and pyrene) can be attributed to conservative toxicity benchmarks, as well as 
the assumption of 1 OO-percent bioavailability and the use of maximum detected concentrations 
to estimate exposure. Based upon this final analysis, the potential for ecological risks 
associated with OSS Site 1029 is expected to be low. 
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V11.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIO NUCLIDE CONTAMINATION 

3/10/2004 

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 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3.4.5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all 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 airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

~articulate) 

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

qround 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 (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

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

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

Soil Ingestion 

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

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

5 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 hEF) 
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*AF*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 kglmg) 
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 

3110/2004 

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

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

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to 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 will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

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

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

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

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

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

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

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

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

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

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

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

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

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

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 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). 

AU3·04IWP/SNL04:rs5474.doc D-52 840858.01 03/10/04 8:50 AM 



RISK ASSESSMENT FOR DSS SITE 1029 3/1012004 

Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Fre~uency_ 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (y!J 25a,b 30a,b 

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

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

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

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

Mass Loading for Inhalation g/m3 1,36 E-5d 1,36 E-5 d 
Food Ingestion Pathway 

Ingestion Rate, leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) 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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Residential 

365 day/yr 
30a,b 

70 Adulta,b 

100 mg/dayc 

10,950d 

7,300d,e 

1,36 E-5 d 

16.5c 

101.8b 

0.25M 
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