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United States Department of Energy 

under contract DE·AC04·94AL85000. 

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

Dear Mr_ Kieling: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed SWMU Assessment Reports and Proposals for No 
Further Action (NFA) for Drain and Septic Systems (OSS) 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 DSS sites are 
acceptable for No Further Action. 

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

Enclosure 

Sincerely, 

$J,~ 
Patty Wagner 
Manager 



J. Kieling (2) 

cc w/enclosure: 
L. King, EPA, Region 6 (2 copies, via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail) 
M. Gardipe, NNSAlSC1ERD 
C. Voorhees, NMED-OB (Santa Fe) 
D. Bierley, NMEO-OB 

cc wlo enclosure: 
K. Thomas, EPA, Region 6 
S. Martin, NMED-HWB 
F. Nimick, SNL, MS 1089 
O. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 1087 
M. Sanders, SNL, MS 1087 
R. Methvin, SNL MS 1089 
J. Pavletich, SNL MS 1087 
A. Villareal, SNL, MS 1035 
A. Blumberg, SNL, MS 0141 
M. J. Davis, SNL, MS 1089 
ESHSEC Records Center, MS 1087 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 

DRAIN AND SEPTIC SYSTEMS SITE 1006, 
BUILDING 6741 SEPTIC SYSTEM 

March 2004 

United States Department of Energy 
Sandia Site Office 
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1.0 PROJECT BACKGROUND 

Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) Drain 
and Septic Systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were deSignated as Solid Waste 
Management Units (SWMUs) under Operable Unit (aU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SW MUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in July 
1995. 

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

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

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

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

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

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

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

AU3-04IWP/SNL04:r5479.doc 1-2 840857.03.01 03112104 3:06 PM 



2.0 DSS SITE 1006: BUILDING 6741 SEPTIC SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1006, the Building 6741 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 1006. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6741 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, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 

Review and analysis of all relevant data for DSS Site 1006 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1006 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
''The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1006 is located in SNUNM Technical Area (TA)-1I1 on federally owned land controlled 
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is 
located at the north end of the long sled track, approximately 5,000 feet west of the entrance to 
TA-III (Figure 2.2.1-1). The original septic system consisted of a septic tank and distribution box 
that emptied to aT-shaped drainfield, with a 40-foot-wide lateral at the end of a 65-foot-long 
drain line. The system was later expanded, probably when the building was modified in 
the early 1980s, and six additional drain lines, each 100 to 110 feet long, were added 
(Figure 2.2.1-2). Construction details are based upon engineering drawings (SNUNM July 
1967), site inspections, and backhoe excavations of the system. The system received 
discharges from Building 6741, approximately 90 feet to the northeast. 

The surface geology at DSS Site 1006 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 1006, typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
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and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in 
thickness with a preferred east-west orientation and have moderate to low hydraulic 
conductivities (SNUNM March 1996). Site vegetation primarily consists of desert grasses, 
shrubs, and cacti. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.5 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sun port, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtuaUy 
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 5,343 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 460 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west-northwest in this area 
(SNUNM March 2002). The production wells nearest to DSS Site 1006 are KAFB-4 and 
KAFB-2, which are approximately 2.5 and 3.3 miles north and northwest of the site, 
respectively. The nearest groundwater monitoring wells are in the northwest corner of TA-III, 
approximately 1,200 feet west of the site. 

2.2.2 Operational History 

Available information indicates that Building 6741 was constructed in 1968 (SNUNM March 
2003) as a control building for the long sled track, and it is assumed that the septic system was 
constructed at the same time. Because operational records were not available, the site 
investigation was planned to be consistent with other DSS site investigations and to sample for 
the COCs most commonly found at similar facilities. In 1994, the septic system discharges 
were routed to the City of Albuquerque sanitary sewer system (Aas April 1994). 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 1006 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1006 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 1992 and 1995, 
waste characterization samples were collected from the septic tank (Investigation 1). In June 
1997, a backhoe was used to physically locate the buried drainfield drain lines at the site 
(Investigation 2). In June 1998 and August 1999, near-surface soil samples were collected from 
three borings in the drainfield (Investigation 3). In April and May 2002, a passive soil-vapor 
survey was conducted to determine whether areas of significant volatile organic compound 
(VQG) contamination were present in the soil around 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. 

On June 30. 1992. and July 10. 1995, as part of the SNUNM Septic System Monitoring 
Program, aqueous and sludge samples were collected from the Building 6741 septic tank 
(SNUNM June 1993. SNUNM December 1995). During the June 30,1992 sampling. duplicate 
samples of the aqueous and sludge phases were also collected. Aqueous samples were 
anatyzed at an off-site laboratory for VOCs, semivolatile organic compounds (SVOCs), 
pesticides, polychlorinated biphenyls (PCBs), total metals, phenolic compounds, nitrates/nitrites, 
formaldehyde, fluoride, cyanide, oil and grease, gross alphalbeta activity, tritium. and 
radionuclides by gamma spectroscopy. The sludge sample and duplicate were analyzed at an 
off-site laboratory for metals and gross alpha/beta activity, tritium, and radionuclides by gamma 
spectroscopy. The 1995 aqueous sample was analyzed for VOCs, SVOCs, pesticides, PCBs, 
total metals, phenolics, nitrates/nitrites, formaldehyde, fluoride, oil and grease, gross alphalbeta 
activity, tritium, and radionuclides by gamma spectroscopy. The 1995 sludge sample was 
analyzed for VOCs, SVOCs, pesticides, PCBs, isotopiC plutonium, isotopiC strontium, isotopic 
thorium, and isotopic uranium. The analytical results are presented in Annex A. 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. On February 1 
and 13, 1996, the residual contents, approximately 903 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 June 2,1997, a backhoe was used to determine the location, dimensions, and average 
depth of the original and mod~ied DSS Site 1006 drainfield system (Figure 2.2.1·2). The 
original drain lines were located at a depth of 6.5 feet bgs. The depths of the six laterals in the 
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new drainfield ranged from 5 feet bgs for the northwest drain lines to 6.5 feet bgs for the 
southeast drain lines. No visible evidence of stained or discolored soil or odors indicating 
residual contamination were observed during the excavation. No samples were collected during 
the backhoe excavation at the site. 

3.4 Investigation 3-5011 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 June 
29, 1998, and again on August 18, 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 at 055 Site 1006. A summary of the boreholes, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates is presented in Table 3.~1 . 

3.4.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top 
of the shallow interval started at the bottom of the drain line trenches, as detennined 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-fool-long by 
I.S-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (SA) sampling 
sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the 
tube with soil. 

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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. 
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Figure 3.4-1 
Collecting soil samples with the Geoprobe ™ at DSS Site 1006, 

Ihe Building 6741 drainfield. View 10 Ihe northeast. Augusl 18, 1999 
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Table 3.4-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1006, Building 6741 Septic System Soil Samples 

Top of 
Sampling 

Number of Intervals in 
Borehole each Borehole Total Number of 

Sampling Area Locations (It bgs) Soil Samples 
Drainfield 3 7, 12 6 

3 7, 12 6 plus 1 Duplicate 

3 7,12 6 

3 7, 12 6 plus 1 Duplicate 

3 7, 12 6 plus 1 Duplicate 

3 7, 12 6 

3 7,12 6 

3 7, 12 6 plus 1 Duplicate 

3 7, 12 6 

"EPA 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). 

Analytical Parameters and Analytical Date Samples 
EPA Methods· Laboratory 

VOCs GEL 
EPA Method 8260 
SVOCs GEL 
EPA Method 8270 
PCBs GEL 
EPA Method 8082 
HE Compounds GEL, ERCL 
EPA Method 8330; MEKC at 
ERCL 
RCRA Metals GEL, ERCL 
EPA Methods 6000/7000 
Hexavalent Chromium GEL 
EPA Method 7196A 
Total Cyanide GEL 
EPA Method 9012A 
Gamma Spectroscopy GEL, RPSD 
EPA Method 901.1 
Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

= Micellar Electro-Kinetic Chromatography. 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 

Collected 
08-18-99 

06-29-98 

08-18-99 

06-29-98 

06-29-98 

08-18-99 

08-18-99 

06-29-98 

06-29-98 

MEKC 
PCB 
RCRA 
RPSD 
SVOC 
VOC 

= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Volatile organic compound. 
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3.4.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1006 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. Toluene was detected in every soil sample; 2-butanone was 
detected in all but one of the samples. These compounds were not detected in the trip blank 
(TB) associated with these samples. They are common laboratory contaminants and may not 
indicate soil contamination at this site. 

SVOCs 

SVOC analytical results for the six 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. The SVOC, bis-2(ethylhexyl) phthalate, was detected only in the 7-foot sample 
from borehole BH2. This compound is a common contaminant found in plastics and may not 
indicate soil contamination at this site. 

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

HE Compounds 

High explosive (HE) compound analytical results for the six 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 sample 
collected at this site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the six soil samples and one duplicate collected from the drainfield boreholes are 
summarized in Table 3.4.2-9. MDLs for the metals in soil analyses are presented in 
Table 3.4.2-10. Arsenic was only detected slightly above the NMED-approved background in 
the 7-foot sample from borehole BH3. Barium was only detected slightly above the NMED
approved background in the 7-foot duplicate sample from borehole BH3. 
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Table 3.4.2-1 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, VOC Analytical Results 
August 1999 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260a) 

Sample Attributes (~/kg) 

Record Sample 
Number!> ER Sample 10 Oepth (ft) 2-Butanone Toluene 
602762 6741-0F1-BH1-7-S 7 
602762 6741-0F1-BH1-12-S 12 
602762 67 41-0F1-BH2-7-S 7 
602762 6741-0F1-BH2-12-S 12 
602762 6741-0F1-BH3-7-S 7 
602762 6741-0F1-BH3-12-S 12 

Quality Assurance/Qualitv Control Sample (uQ/L) 
602762 6620-SP1-TBc NA 

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

13 
2:1 
14 
21 

NO (3.2) 
6.1 

NO (5.9) NO (0.5) 

3.2 
3.2 
3.7 
5.3 
1.6 
VI 

cER sample 10 reflects the final site for VOC samples included in this shipment. 
BH = Borehole. 
OF = Orainfield. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MOL = Method detection limit. 
)lg/kg = Microgram(s) per kilogram. 
)lglL = Microgram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.4.2-2 
Summary of DSS Site 1006, Building 6741 Septic System 

Coniirmatory Soil Sampling, VOC Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8260· 
Detection Limit 

Analyte (uq!kg) 
Acetone 10.3 
Benzane 0.5 
Bromodichloromethane 0.1 
Bromoform Q.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 
Oibromoch!oromethane 0.2 
1,1-Dichloroethane 0.1 
1,2-Dichloroethane 0.2 
1.1-Dichloroe'then e 0.3 
cis-1,2-Dicl1loroethene 0.1 
trans-l ,2-Dich loroath ane 0.1 
1,2-Dichloropropane 0.2 
cis-l,3-Dichloropropene 0.2 
trans-1,3-0ichloropropene 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-Tetrachloroethane 0.6 
Tetrachloroethene 0.4 
loluene 0.9 
1 ,1,1-Trich loroethane 0.1 
1,1,2-Trichioroethane 0.3 
Trichloroethane 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. 
MOL = Method detection limit. 
~g/kg = Microgram(s) per kilogram. 
voe = Volatile organic compound. 
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Table 3.4.2-3 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, SVOC Analytical Results 
June 1998 

(Off-Site Laboratory) 

SVOCs 
(EPA Method 8270a) 

Sam~e Attributes JggIkg} 
Record Sample 

Number!> ER Sample ID Depth (It) bis(2-Ethylhexyl) phthalate 
600423 6741-0F1-BHl-7-S 7 NO (170 
600423 6741-0Fl-BHl-12-S 12 ND (170 
600423 67 41-0F1-BH2-7-S 7 210 J (349 
600423 6741-DF1-BH2-12-S 12 
600423 6741-DF1-BH3-7-S 7 
600423 6741-DF1-BH3-7-DU 7 
600423 6741-DF1-BH3-12-S 12 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH 
DF 
DU 
DSS 
EPA 
ER 
fl 

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

ND (170 
ND (170 
ND (170 
ND_(170 

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

MDL 
1-l9lkg 
NO () 
S 
SVOC 
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practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MOL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.4.2-4 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDls 
June 1998 

(Off-Site laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (~/kg) 

Acenaphthene 170 
Acenaphthylene 170 
Anthracene 170 
Benzoic acid 330 
Benzo(a anthracene 170 
Benzo(a )pyrene 170 
Benzo(b fluoranthene 170 
Benzo(a,h,i)pervlene 170 
Benzo/I<)fluoranthene 170 
Benzvl alcohol 170 
4-Bromophenyl phenyl ether 170 
Butylbenzyl phthalate 170 
4-Chlorobenzenamine 33D 
bis(2-Chloroethoxy)methane 170 
bis(2-Chloroethyl)ether 170 
bis-Chloroisopropyl ether 170 
4-Chloro-3-methylphenol 170 
2-Chloronaphthalene 170 
2-Chlorophenol 170 
4-Chlorophenyl phenyl ether 170 
Chrysene 170 
o-Cresol 170 
m.p-Cresol 170 
Dibenz(a,h lantl1racene 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-Dimethvlphenol 170 
Dimethylphlhalale 170 
Di-n-butv/ phthalate 170 
Dinitro-o-cresol 170 
2.4-Dlnitrophenol 330 
2,4-Dinitrotoluene 170 
2,B-Dinitrololuene 170 
Di-n-octyl phthalate 170 
1.2-Diphenylhydrazine 170 
bis(2-EthylheXVI) phthalate 170 
Fluoranthene 170 

Refer to footnotes at end of tabls. 
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Table 3.4.2-4 (Concluded) 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
June 1998 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Limit 
Analyte (/lg/kg) 

Fluorene 170 
Hexachlorobenzene 170 
Hexachlorobutadiene 170 
Hexachlorocyclopentadiene 170 
Hexachloroethane 170 
Indeno(1,2,3-cd)QYrene 170 
Isophorone 170 
2-Methyl naphthalene 170 
Naphthalene 170 
2-Nitroaniline 170 
3-Nitroaniline 170 
4-NitroanHine 170 
Nitrobenzene 170 
2-Nitrophenol 170 
4-Nitropl'lenol 330 
n-Nitrosodiphenylamine 170 
n-Nitrosodipropylamine 170 
Pentachlorophenol 170 
Phenanthrene 170 
Phenol 170 
Pyrene 170 
1,2,4-Trichlorobenzene 170 
2,4,5-Trichlorophenol 170 
2,4,6-Trichlorophenol 170 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
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Table 3.4.2-5 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, PCB Analytical Results 
August 1999 

(Off-Site Laboratory) 

Sample Attributes PCBs 
Record Sample (EPA Method 8082a) 

Number'> ERSample 10 Oe~thJft) (!lQir<gl 
602762 6741-0F1-BH1-7-S 7 NO 
602762 6741-0F1-BH1-12-S 12 NO 
602762 6741-0F1-BH2-7-S 7 NO 
602762 6741-0F1-BH2-12-S 12 NO 
602762 67 41-0F1-BH3-7-S 7 NO 
602762 6741-0F1-BH3-12-S 12 NO 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Orainfield. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
!!g/kg = Microgram(s) per kilogram. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
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Table 3.4.2-6 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 8082" 
Detection Limit 

Analyte (J.lg/kg) 
Aroclor-1016 1.21 
Aroclor-1221 2.8 
Aroclor-1232 1.62 
Aroclor-1242 1.66 
Aroclor-1248 0.901 
Aroclor-1254 1.16 
Aroclor-1260 0.937 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
J.l.g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.4.2-7 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (tt) 
600422 6741-0F1-BHl-7-S 7 
600422 6741-0F1-BHl-12-S 12 
600422 6741-0F1-BH2-7-S 7 
600422 6741-0F1-BH2-12-S 12 
600422 6741-0F1-BH3-7-S 7 
600423 6741-DF1-BH3-7-0U 7 
600422 6741-0F1-BH3-12-S 12 

aEPA November 1986. 
bAnalysis requestlchain-ol-custody record. 
BH = Borehole. 
OF = Orainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (Ieet). 
HE = High explosive(s). 
10 = Identification. 
MEKC = Micellar Electro-Kinetic Chromatography. 
mglkg = Milligram(s) per kilogram. 
ND = Not detected. 
S = Soil sample. 
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Table 3.4.2-8 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
June 1998 

(On- and Off-Site Laboratories) 

EPA Method 8330" and MEKC 
Detection Limit 

Analyte (mg/kg) 
2-Amino-4,6-dinitrotoluene 0.0066-0.13 
4-Amino-2,6-dinitrotoluene 0.0055-0.11 
1,3-0initrobenzene 0.0041-0.075 
2,4-Dinitrotoluene 0.0062-0.25 
2,6-Dinitrotoluene 0.0065-0.29 
HMX 0.0053-0.13 
Nitrobenzene 0.0052-0.17 
2-Nitrotoluene 0.0078-0.15 
3-Nitrotoluene 0.0011-0.15 
4-N itrotoluene 0.0011-0.13 
PETN 0.0032-0.34 
RDX 0.0097-0.18 
1,3,5-Trinitrobenzene 0.0066-0.11 
2,4,6-Trinitrotoluene 0.0057-0.29 

"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-1 ,3.5.7-tetranitro-1.3.5.7-tetrazocine. 
MOL = Method detection limit. 
MEKC = Micellar Electro-Kinetic Chromatography. 
mg/kg = Milligram(s) per kilogram. 
PETN = Pentaerythrito! tetranitrate. 
RDX = Hexahydro-1.3.5-trin itro-1 .3.5-triazine. 

AU3-04/WPISNL04:r5479.doc 3-15 840857.03.01 03112104 3:08 PM 



~ 
! 
(J) 
z 

~ 
~ 
"' 
~ 

w , ..... 
(J) 

~ 
~ 
8 
':l 
o 
~ 
~ 

'i1 
OJ 

'" 0> 

" ;:: 

Table 3.4.2-9 
Summary of DSS Site 1006, Building 6741 Septic System 

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

(On- and Off-Site Laboratories) 

Sample Attributes Metals (EPA Method 600017000n196N (mg/kg) 
Record Sample 

Number:> ER Sample 10 Oeoth (tt) Arsenic 
600422, 6741-DF1-BHl-7-S 7 3.6 
602762 
600422, 6741-DF1-BHl-12-S 12 3.5 
602762 
600422, 6741-DF1-BH2-7-S 7 3.5 
602762 
600422, 6741-DFi-BH2-12-S 12 3.8 
602762 
600422, 6741-0Fl-BH3-7-S 7 4.5 
602762 
600423 6741-DF1-BH3-7-DU 7 4.38 

600422, 6741-DF1-BH3-12-S 12 2.7 
602762 

Background Concentration- NA 4.4 
~Southwest Area SuperQroupc 

Note: Values in bold exceed background soil concentrations. 
"EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
ID = Identification. 

Barium 
180 

100 

180 

90 

170 

225 

62 

214 

Cadmium Chromium Chromium (VI) Lead Mercury 
0.097 J 7.5 ND (0.0337) 5.6 0.084 J 
(0.17) JO.17) 
0.12 J 10 ND (0.0339) 7 ND (0.041) 
(0.16) 
0.14 J 8.2 0.347 6.1 ND (0.042) 
(0.17) 
0.15 J 11 ND (0.0335) 7.2 0.048 J 
(0.16) _(0.1~ 
0.11 J 8.8 ND (0.034) 6.1 0.049 J 
(0.17) (0.17) 

0.136 J 9.14 NS 5.59 ND (0.0173) 
(0.497) 

0.1 J 8.2 ND (0.0339) 6.4 0.043 J 
(0.16) jO.16) 

0.9 15.9 1 11.8 <0.1 

.. 

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

Selenium Silver 
0.43J (1.3) ND (0.042) 

0.37 J (1.2) ND (0.041) 

0.37 J (1.3) ND (0.042) 

0.34 J (1.2) ND (0.041) 

0.41J(1.2) NO (0.042) 

0.381 J ND (0.031) 
(0.497) 

0.37 J (1.2) ND (0.041) 

<1 <1 



Total Cyanide 

Table 3.4.2-10 
Summary of DSS Site 1006, Building 6741 Septic System 

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

(On- and Off-Site Laboratories) 

EPA Method 60001700017196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.149-0.64 
Barium 0.0166-0.53 
Cadmium 0.0104-0.042 
Chromium 0.036fHl.74 
Chromium (VI} 0.0335-0.034 
Lead 0.0339-0.32 
Mercury 0.0173-0.042 
Selenium 0.07-0.32 
Silver 0.031-0.042 

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

Total cyanide analytical results for the six soil samples collected from the drainfield boreholes 
are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are presented in 
Table 3.4.2-12. Cyanide was not detected in any sample analyzed. 

Radionuclides 

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

Gross Alpha/Beta Activity 

Gross alpha/beta analytical results for the six soil samples collected from the drainfield 
boreholes are summarized in Table 3.4.2-14. No gross alpha or beta activity was detected 
above the New Mexico-established background level (Miller September 2003) in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 
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Table 3.4.2-11 
Summary of D8S Site 1006, Building 6741 Septic System 

Con1irmatory Soil Sampling, Total Cyanide Analy1ical Results 
August 1999 

(Oft-Stte La.boratol':/) 

Sample Attributes Total Cyanide 
Record Sample (EPA Method 9D12Aa) 

Number> ER SampJelD DeiJthJft) (mg!J<g) 
602162 6741-0F1-BI-I1-7 -s 7 ND 
602162 6741-DF1-BH1-12-S 12 ND 
602762 6741-0F1-BH2-7-5 7 NO 
602762 6741-DF1-BH:2-12-S 12 ND 
602762 6741-0F1-BHS-7-5 7 NO 
602762 6741-DF1-'BH3-12-S 12 NO 

aEPA November 19a6. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
OF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = IdBntitication. 
mg!i<g :0 Milligram(s) per kilogram. 
ND :0 Not detected. 
S :0 Soil sample. 

Table 3.4.2-12 
Summary of DSS Site 1006, Build~ng 6741 Septic System 

Confirmatoty Soil Sampling, Total Cyanide Analytical MDLs 
August 1999 

(Off-Site Laboratory) 

EPA Method 9012A3 
Detection Limit 

Analyte (rrJgIk.gl 
Total Cyanide 0.128-0.139 

aEPA November 19B6. 
DSS ;; Drair, afld Sepiic 5,'stems. 
EPA ;; U.S. Environmental Protection Agency. 
MDL = Method detection limit, 
mglkg =: Milligram(s) per kilogram. 
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Table 3.4.2-13 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
June 1998 

(On- and Off-Site Laboratories) 

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

Number> ER Sample 10 Depth (ft) Result 
600424 6741·0F1·BH1·7·S 7 NO (0.0145) 
600424 6741·DF1·BH1·12·S 12 ND (0.0159) 
600424 6741·DF1·BH2·7·S 7 0.00620 
600424 6741·0F1·BH2·12·S 12 NO 0.0181 ) 
600424 6741·DF1·BH3·7·S 7 NO 0.0168 
600423 67 41·0F1·BH3· 7 ·OU 7 NO 0.0122 
600424 6741·DF1·BH3·12·S 12 NO (0.0189 

Bac~ground Activity-Southwest Area SLJP~rgro~ .. 0.079 
--

"EPA November 1986. 
bAnalysis requesVchain·of·custody record. 
"Two standard deviations about the mean detected activity . 
dDinwiddie September 1997. 
BH = Borehole. 
OF = Drainfield. 
OSS = Drain and SeptiC Systems. 
DU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MOA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g " Picocurie(s) per gram. 
S = Soil sample. 

= Error not calculated for nondetect results. 

Error" 
.. 
--

0.00878 
.. 
.. 
.. 
.. 

NA 

Thorium-232 Uranium·235 
Result Error" Result Error" 
0.596 0.353 0.0439 0.0398 
0.789 0.365 0.0384 0.0357 
0.642 0.464 NO (0.117) .. 

NO (0.0839) .. NO 0.0511) .. 
0.617 0.298 NO 0.0937) .. 
0.764 0.0996 NO 0.0642) .. 
0.724 0.351 NO 00858) .. 
1.01 NA 0.16 NA 

Uranium-238 

Result Error" 
0.625 0.231 
0.934 0.281 
0.607 0.497 
0.529 0.236 
0.567 0.264 
0.836 1.21 
0.750 0.265 

1.4 NA 



Table 3.4.2-14 
Summary of DSS Site 1006, Building 6741 Septic System 

Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
June 1998 

(Off-Site Laboratory) 

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

Number!' ER SamplelD Depth (ft) Result 
600423 6741-DF1-BH1-7-S 7 6.45 
600423 6741-DF1-BH1-12-S 12 12.1 
600423 6741-0F1-BH2-7-S 7 6.53 
600423 6741-0F1-BH2-12-S 12 11.7 
600423 6741-0F1-BH3-7 -S 7 7.63 
600423 6741-0F1-BH3-12-S 12 15.8 

Background Activity<! NA 17.4 

aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
DF = Drainlield. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = loot (feet). 
10 = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

Error" Result Error" 
2.6 9.7 3.07 
3.68 17.6 3.45 
2.67 17.8 3.55 
3.73 19.2 3.67 
2.77 16.4 3.36 
4.11 19.3 3.75 
NA 35.4 NA 

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 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 this site. 

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing 
VOC soil samples. The analytical results for the TB samples appear on the data tables for the 
sites in that shipment. The results were used in the data validation process for all samples in 
that batch. No VOCs were detected in the TBfor DSS Site 1006 (Table 3.4.2-1). 

As shown in Tables 3.4.2-3,3.4.2-7,3.4.2-9, and 3.4.2-13, to assess the precision and 
repeatability of sampling and analytical procedures, duplicate soil samples (designated 'DU') 
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were collected and analyzed at the off-site laboratory for SVOCs, HE, metals, and gamma 
spectroscopy. As shown in Tables 3.4.2-3, 3.4.2-7, and 3.4.2-13, no SVOCs, HE, or elevated 
radionuclide activities were detected in either the primary or duplicate samples from the 7-foot 
interval in borehole BH3. With the exception of mercury, the metals results for the 7-foot-bgs 
primary sample and duplicate from borehole BH3 are comparable (Table 3.4.2-9). Mercury was 
detected at 0.049 J milligram (mg)/kilogram in the primary sample, but was not detected in the 
duplicate. Barium was measured at 170 mg/kg in the primary sample and at 225 mg/kg in the 
duplicate. A duplicate hexavalent chromium sample was not collected at this site. 

All laboratory data were reviewed and verified/validated according to "Verification and Validation 
of Chemical and Radiochemical Data," Technical Operating Procedure (TOP) 94-03, Rev. 0 
(SNUNM July 1994) or SNUNM ER Project "Data Validation Procedure for Chemical and 
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 
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 6741 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 mg of absorbent material. At each sampling location, a 
3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe™. A sample 
identification tag and location string were attached to the GS sampler and lowered into the open 
borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered pin flag 
at the surface. A cork was placed in the borehole above the sampler as a seal, and the upper 
1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 

The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 
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3.5.2 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 VQCs, including trichloroethene, tetrachloroethene, cis- and trans
dichloroethene, and benzeneJtoluene/ethylbenzene/xylene. Low to trace-level (but quantifiable) 
amounts of 14 vacs were detected in the GS samplers installed at this site. The analytical 
results indicated there were no areas of significant vac contamination at the site that would 
require additional characterization. 

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 1006. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1006, the Building 6741 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 1006 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. There were no PCBs, HE compounds, or 
cyanide detected in any of the soil samples collected at this site. Two VOCs, 2-butanone and 
toluene, were detected in most of the site soil samples. The SVOC, bis(2-ethylhexyl) phthalate, 
was detected in one of the soil samples. Of the metals, arsenic and barium were detected in 
separate samples, slightly above the corresponding approved maximum background 
concentrations for SNUNM Southwest Area Supergroup soils (Dinwiddie September 1997). 
When a metal concentration exceeded its maximum background screening value, or the 
nonquantified background value, it was considered further in the risk assessment process. 
None of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels. Finally, no gross alphalbeta activity was 
detected above the New Mexico-established background levels. 

4.2 Environmental Fate 

Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system and 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 460 feet bgs) most likely precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS 
Site 1006. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1006. All potential COGs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1006 is industrial (DOE et al. 
September 1995). 

The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles. The 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
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Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1006, Building 6741 Septic System 
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Table 4.2-1 
Summary of Potential GOGs for DSS Site 1006, Building 1006 Septic System 

Number of 
COCType Samples· 

VOCs 6 
6 

SVOCs 7 

PCBs 6 
HE Compounds 7 
RCRA Metals 7 

7 
7 
7 
7 

Hexavalent Chromium 6 
Cyanide 6 
Radionuclides Gamma Spectroscopy 7 
(pCi/g) Gross AI()ha 6 

---- - - -
Gross Beta -- - - ... L __ 

"Number of samples includes duplicates and splits. 
bDinwiddie September 1997. 

COCs Detected or 
with Concentrations 

Greater Than 
Background or 
Nonquantified 
Background 

Toluene 
2-Butanone 

bis(2-Ethylhexyl) 
phthalate 

None 
None 

Arsenic 
Barium 
Mercury 

Selenium 
Silver 
None 

Cyanide 
None 
None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area ConcentrationC Average 

Supergroupb (All Samples) ConcentrationO 
(mq/kg) (mg/kgl (mg/kg) 

NA 0.0053 0.0031 
NA 0.022 0.013 
NA 0.210 J 0.103 

NA NA NA 
NA NA NA 
4.4 4.5 3.71 
214 225 143.8 
NO 0.084 J 0.0403 
NO 0.43J 0.382 
NO NO (0.042) 0.020 
NA NA NA 
NO NO (0.135) 0.0672 
NA NA NCf 

NA NA NA 
NA 

- NA ___ .ilA 

Number of 
Samples Where 
COCs Detected 

or with 
Concentrations 
Greater Than 

Background or 
Nonquantified 
Backgrounde 

6 
5 
1 

None 
None 

1 
1 

None 
None 
None 
None 
None 
None 
None 
None 

cMaximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonquantified 
background. 
dAverage concentration includes ali samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for non detect 
results, divided by the number of samples. 
·See appropriate data table for sample locations. 
jAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy. 
COC = Constituent of concern. mg/kg::: Milligram(s) per kilogram. pCi/g = Picocurie(s) per gram. 
OSS ::: Drain and Septic Systems. NA ::: Not applicable. RCRA = Resource Conservation and Recovery Act. 
HE ::: High explosive(s). NC = Not calculated. SVOC ::: Semivolatile organic compound. 
J = Estimated concentration. ND () = Not detected above MDL, Shown in parentheses. VOC = Volatile organic compound. 
MDA = Minimum detectable activity. NO ::: Nonquantified background value. 
MDL = Method detection limit. PCB = Polychlorinated biphenyl. 



No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 1006. 

4.3 Site Assessment 

Site assessment at DSS Site 1006 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 1006 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1006 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1006. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1006 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because 2-butanone, toluene, bis(2-ethylhexyl) phthalate, arsenic, barium, 
mercury, selenium, silver, and cyanide are present above background or nonquantified 
background, it was necessary to perform a human health risk assessment analysis for the site, 
which included these COCs. Annex D provides a complete discussion of the risk assessment 
process, results, and uncertainties. The risk assessment process provides a quantitative 
evaluation of the potential adverse human health effects from constituents in the site's soil by 
calculating the hazard index (HI) and excess cancer risk for both industrial and residential land
use scenarios. 

The HI calculated for the COCs at DSS Site 1006 is 0.02 under the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk is 3E-6 
for DSS Site 1006 COCs under an industrial land-use scenario. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus, the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 6.40E-8. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 

The HI calculated for the COCs at DSS Site 1006 is 0.26 under the residential land-use 
scenario, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
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background from potential nonradiological COC risk (without rounding), is 0.01. The excess 
cancer risk for DSS Site 1006 COCs is 1E-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 slightly above the suggested 
acceptable risk value. The incremental excess cancer risk is 2.62E-7. Both the incremental HI 
and incremental excess cancer risk are 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. 

Scenario 
Industrial 
Residential 

Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1006, Building 6741 Septic System Carcinogens 

Nonradio\ogica\ Risk Radiological Risk 
6.40E-S 0.0 
2.S2E-7 0.0 

DSS = Drain and Septic Systems. 

Total Risk 
6.40E-S 
2.S2E-7 

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) was performed as set forth by the NMED 
Risk-Based DeCision Tree in the "RPMP Document Requirement Guide" (NMED March 1998). 
An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex D, Sections IV, V11.2, and VIL2.1). This methodology 
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 includes the estimation of exposure and ecological risk. 

All COCs at DSS Site 1006 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 
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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 1006 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 

4.4.2 Ecological 

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1006, 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 1006 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

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

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

Criterion 

Based upon the evidence provided in Section 5.1, DSS Site 1006 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1006 

Septic Tank Sampling Results 
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Building 6741 
Area 3 

Sample ID Nos. SNLA008419 and SNLA008420 (duplicate) 
Tank ID No. AD89022R I 

On June 30, 1992, aqueous and sludge samples and duplicate samples were collected from the 
dual compartment septic tank serving Building 6741. The samples were compo sited from 
both compartments. Analytical results of concern for the primary sample are noted below. 

• Barium was detected in the primary aqueous sample at a level of 1.1 mg/L and 
in the duplicate at a level of 0.65 mg/L. The primary aqueous sample result 
exceeds the New Mexico Water Quality Control Commission Regulations 
discharge limit (NMDL) of 1.0 mg/L. 

• Cadmium was detected in the primary aqueous sample at a level of 0.062 mg/L 
and in the duplicate at a level of 0.040 mg/L, which exceed the NMDL of 0.01 
mg/L. 

• Chromium was detected in the primary aqueous sample at a level of 0.051 mg/L 
and'in the duplicate at a level of 0.027 mg/L. The primary aqueous sample 
result exceeds the NMDL of 0.05 mg/L. 

• Lead was detected in the primary aqueous sample at a level of 0.16 mg/L and in 
the duplicate at a level of 0.11 mg/L, which exceed the NMDL of 0.05 mg/L. 

• Manganese was detected in the primary aqueous sample at a level of 0.33 mg/L 
and in the duplicate at a level of 0.021 mg/L. The primary aqueous sample 
result exceeds the NMDL of 0.20 mg/L. 

• Mercury was detected in the primary aqueous sample at a level of 0.0046 mg/L 
and in the duplicate at a level of 0.0016 mg/L,. The primary aqueous sample 
result exceeds the NMDL of 0.002 mg/L. 

• Total phenolic compounds were detected in the primary aqueous sample at a 
level of 0.42 mg/L and in the duplicate at a level of 0.083 mg/L, which exceed 
the NMDL of 0.005 mg/L. 

• Oil and grease was detected in the primary aqueous sample at a level of 
432 mg/L and in the duplicate at a level of 5.2 mg/L. The primary aqueous 
sample result exceeds the City of Albuquerque (eOA) discharge limit of 
150 mg/L. 
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No other parameters were detected in the aqueous fractions above NMDLs, COA discharge 
limits, or Resource Conservation and Recovery Act toxicity characteristic limits that identify 
hazardous waste. 

During data review, the following items were noted: 

• Due to analytical laboratory error, the holding time for polychlorinated biphenyls 
and pesticides was exceeded by three days and that for cyanide was exceeded by 
two days. Exceeded holding times qualifies the data by presenting the 
possibility that the data is biased low. 

• The value for oil and grease was quantitated incorrectly due to analyst error, 
with the result estimated to be 10 percent high. The sample could not be 
reanalyzed because of inadequate volume. 

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

Building No./Are.: 6741 A-3 

-- Tank 10 No.: AD89022R 
Date Sallllllecl: 6130192 
Sample 10 No.: SNLA-<108419 

s .... COA 

Measured Dlschalge Discharge 

Analytical P.ntmatar Concentration Limit Limit Comm.ma 

Volatile Organics (EPA 624) (mg/I) (mg/Il (mgI11 

Toluene 0.0073 0.75 (TIO.5.0) 

Trichloroelhene 0.0028 0.1 (TIO.SOI Below reportinQ limit 

Semr.o/atiJe Organics (EPA 625) (mgI() (mgI\) (mgI1) 

None detected above laboratory Parameter lmO.S.O) 

reDOrIina Nmils specific I (TIO.S.O) 

I (TIO.S.O) 

Pesricides (EPA 6(8) (mg/I) (mwt) (mgll) 

None detected AlINR (TIO.S.O) 

PCBs (EPA 60S) (mgI1) (mwt) (mwt) 

None detected 0.001 JILO.S.D} 

Merals (mgI1) (mg/I) (mg/I) 

Arserk 0.0070 0.1 2 

Barium 1.1 1.0 20 Exceeds Slate Urn;! 

Cadmium 0.062 0.01 2.8 Exceeds Slale Umil 

Chromium 0.051 0.05 20 Exceeds State Umil 

CoPl)8f 0.61 1 16.S 

Lead 0.16 0.05 3.2 Exceeds Slate Umil 

Manganese 0.33 0.2 20 Exceeds Slate Umil 

Mere~ 0.0046 0.002 0.1 Exceeds Slate Umil 

Nickel .-. NR 12 Nol analyzed 

SelenilJm NO (0.010) 0.05 2 

Silver NO (0.0101 0.05 5 

Thallium NO (0.020) Nfl Nfl 

Zinc 2.3 10 28 

Uranium 0.0005 5 Nfl 

Miscellaneous Ana/yles (mg/I) (mgI() (mgI() 

Phenolic Com~unds 0.042 0.005 4 Exceeds Slale Umil 

N"llratesiNilrites NO {0.10} 10 NR 

Formaldehyde 0.63 NR 260 

Fluoride 0.32 1.6 180 

Cyanide 0.014 0.2 8 

Oil and Grease 432 NR 150 Exceeds COA Umils 

Radiological Analyses (pC~) (pCiII\ (pCiIIl 

Radium 226 0+/·0.2 30 NR 

Radium 228 0+/·30 30 NR 

Gross A/pha 30 +1· 19 NR NR 

Gross Beta 34 +/. 319 NR NR 

Tritium 536+/· 584 NR NR 
Nfl • Not Regulated; ND (lUI) _ Not deteCled (reporting limit) 
Note: CiIr .Ad sc.te Diecharge Urnt. .. for c:orrpl'i:lOtl PUrpoMll on.,. City .rnt.1ifPr to disc:hII~ of .. nitary eflUent .nd not Mpk 1 ...... st .. , &18. IirritalJlPlr I:l II'ftIuent dilCh~ onto or 

beIOIIII tM lUI'Iace 01 1M 9round. 

FW.,.ne.. CIty of A~rQW ~ S...., u.. .. nd W .... ...,ControI Ordifl.llM* (1i90), s.ction 6-9-3, and New M.-.iee W ... , Qu..., ContI'DI ComlTQion R.gulttiorll (1988), s.ction 3-1 00. 



Result. of Septic Tenk Analyse. 
(UOUlO SAMPLES) 

Building NoJA,..: 6741 A-3 Duplicale 
Tank ID No_: ADB9D22R 
0. .. SamDlecl: 6130192 
Semple ID No_: SNLA-DD8420 

Stat. COol . M.ssured OllClulrge DllCh.rgs 

olnelYllcel ""r ..... ter Concentration LImit Limit Comment. 

Vo4a,le Organics (EPA 624) (moll) (moll) (moll) 

Toluene 0.0048 0.75 (TT0=5.0) Below repOrting liml 

Trichloroethene 0.0019 0.1 (TTO-5.0) Below repOrting liml 

Semiwllalile Organics {EPA 625 (moll) (moll) (moll) 

None detecled above laboralory Parameter (TTO-5.01 

repOrting limit. specific (TTOoo5.0) 

(TTO:5.0) . 

Pesticides (EPA 608) (moll) (moll) (moll) 

None detected above laboralory AIINR (TTO=5.0) 

repOrting 11mb 

PCBs (EPA 608) (moll) (moll) (moll) 

None detecled above laboralory 0.001 (TTO:5.0) 

I_ina limit. 

Metals (mg/I) (mg/I) (moll) 

Arsenic 0.0058 0.1 2 

Barium 0.65 1.0 20 

Cadmium 0.040 0.01 2.8 Exceeds Slale Lim. 

Chromium 0.027 0.05 20 
Coppe, 0.37 1 16.5 

Lead 0.11 0.05 3.2 Exceeds Slale Liml 

Manaanese 0.21 02 20 Exceeds Stale Lim. 

Mercury 0.0016 0.002 0.1 

Nickel - NR 
. 

12 Nol analyzed 

Selenium NO (0.010) 0.05 2 

Sliver NO (0.010) 0.05 5 

Thallium NO (0.010) NR NR 

Zinc 12 10 28 

Uranium 0.0005 5 NR 

Miscellaneous Analytes (moll) (moll) (moll) . 

Phenolic COIJ1I)OUnds 0.083 0.005 4 Exceeds Slale Liml 

NhratesINlriIea NO (0.10) 10 NR 

Formaldehyde 0.57 NR 260 

Ruoride 027 1.6 180 

Cyanide NO (0.010J 0.2 8 

011 and Grease 
. 

52 NR 150 Exce_ COA L1mls 

Racfo/ogicsl Analyses (pC", (pCVIl (pCVIl 

Radium 226 0.1 +1-02 30 NR 

Radium 228 0+1- 30 30 NR 

GrossAlDha 11 +1-15 NR NR 

Gross Beta 72 +1-331 NR NR 

Tmium 449 +1- 583 NR NR 
NR _ NcI HSgulaled; NO (UI = Nol delecled (repor1ing liml) . 
NaII:OIf Ind _ o.;.g.l.IrIft .. tor CIJn1).n.on~ 0I'tf. Colly 1irmI..,py 10 otcha'ge 01 sarita'y........."...ct not_pic" w .......... 1IrriII apptrto ..... ~ Cd) or 

............. or .. pnt. 

----Clly .. NY s.w.r tIM a"ld w ........ Cc:IrnI 0rdinIr'M::It ,1M). Stdon 1·0-3,...:t New MelliCo W.., au.tity ec..01 ConwniIkJn ~ fliU'. SecIon3-100. 



Building NoJArea: 

Tank ID No.: 

Date Sampled: 

Sample ID No.: 

Analytical Parameter 

Water Content 
Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

Gross Alpha 

Gross Beta 

I Tritium 

Bismu1h-214 

Cesium-137 

Potassium-40 

Lead-212 

Lead-214 

Radium-226 

Thorium-234 

Thallium-208 

NO = Not Detected 
NA = Not Applicable 

AL/WP16-93ISNL:Rl792-7D1l2 

I 

Results of Septic Tank Analyses 
(Sludge Sample) 

6741 A-3 

AD89022R 

6/30/92 

SNLAOO8419 

Measured 
Concentration 

90.1 

.B4 

9B.0 

B.B 

6.9 

41.2 

26.5 

16.9 

0.54 

---
ND(0.50) 

1.4 

NO(0.50) 

119 

11 

11 

20 

7 

lB 

32 

14 

13 

536 I 
0.0715 

0.0171 

1.69 

0.0720 

0.0800 

0.0302 

<0.231 

0.0284 

:!:. 2 Sigma I I Uncertainty Units 

NA % 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

NA mg/kg 

10 pCilg 

24 pCilg 

12 pCilg 

22 pCilg 

12 pCilg 

29 pCilg 

10 pCilg 

22 pCiI~ 

5B4 I pCilL I 
0.00991 pCilmL 

0.00408 pCilmL 

0.122 pCilmL 

0.0100 pCilmL 

0.0146 pCilmL 

0.0843 . pCilmL 

NA pCilmL 

0.00443 pCilmL 



Result of Septic Tank Analyses 
(Sludge Sample) 

Building NoJArea: 6741 A-3 

Tank 10 No.: A089022R 

Date Sampled: 6130/92 

Sample 10 No.: SNLA008420 

Measured ±2 Sigma 

I ! Analytical Parameter Concentration Uncertainty Units 
. 

Water Content 
, 

92.2 NA % 

Arsenic 0.73 NA mg/kg 

Barium 50.1 NA mg/kg 

Cadmium 8.7 NA mg/kg 

Chromium 3.0 NA mg/kg 

Copper 31.5 NA mg/kg 

Lead 27.1 NA mg/kg 

Manganese 12.5 NA mg/kg 

Mercury 0.53 NA mg/kg 

Nickel --- NA mg/kg 

Selenium NO(0.50) NA mg/kg 

Silver NO(1.0) NA mg/kg 

Thallium NO(0.50} NA mg/kg 

Zinc 94.2 NA mg/kg 

Gross Alpha 16 11 pCilg 

Gross Beta 17 23 pCilg 

Gross Alpha 13 10 pCilg 

Gross Beta 19 22 pCilg 

Gross Alpha 1B 11 pCilg 

Gross Bela B 21 pCilg 

Gross Alpha 18 12 pCilg 

Gross Beta 26 25 pCilg 

Tritium 449 583 pCilL 

Bismuth-212 0.121 0.0317 pCilmL 

Bisniuth-214 0.0690 0.00967 pCilmL 

Cesium-137 0.0209 0.00477 pCilmL 

Potassium-40 2.57 0.146 pCilmL 

Lead-212 0.113 0.D1 05 pCilmL 

Lead-214 0.0663 0.00925 pCilmL 

Radium-226 0.404 0.0930 pClImL 

Thorium-234 <0.249 NA pCilmL 

Thallium-20B 0.0330 0.00450 pCilmL 

ND=Not Detected NA=Not Apphcable 

ALlWP/6-93/sNL:R2792· ?D/13 





RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg 6741 

Sample 10 Number: 024407 

Date Sampled: 7-10-95 
. 

Detection NM Discharge COA Discharge 
Parameter (Method) RMUH LImit (OLI Umll" Urn"" Comments 

Volalile Organics (8260) (mglLj (mgIL) (mgIL) (mgIL) 

Acetone 0.007J 0.010 NR NR 

Semivolaffle Organics (8270) (mgII.) (mgII.) (mgII.) (mgIL) 

BulytBenzyiPhthalate O.OOIJ 0.010 NR no = 5.0 

bis(2-Elhylhexyl)Phlhalate 0.010B 0.010 NR no= 5.0 

PBS/k;kIesIPCBs (8080) (mgII.) (mg/L) (mg.1.) (mgIL) 

N01l8 de1ected above OL NO various NR I PCBs = 0.001 TTO= 5.0 

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

Arsenic O.OO42J 0.010 0.1 2.0 

Barium 0.0783J 0.200 1.0 20.0 

Cadf11ium 0.0066 0.005 0.01 2.8 

Chromium 0.0035J 0.020 0.05 20.0 

Copper 0.0566 0.025 1.0 16.5 

Lead 0.0174 0.003 0.05 3.2 

Manganese 0.0922 O.ot5 0.2 20.0 

NIckel 0.0198J 0.040 0.2 12.0 

Selenium NO 0.005 0.05 2.0 

Sliver NO 0.010 0.05 5.0 

Thalium NO 0.010 NR NR 

ZInc 0.182 0.020 10.0 28.0 

Mercury NO 0.0004 0.002 0.1 

Miscellaneous Analyses (mgIL) (mgIL) (mgI/..) (mgIL) 

Field pH 7.4 pH unils o - 14 pH unilS 6 - 9 pH unils 5-11 pHunil. 

Formaldehyde (NIOSH 35(0) 0.53 0.25 NR 260.0 

-Ruonda (300.0) NO 0.10 1.6 180.0 

.l 
Refer to footnotes at end 01 table. 

AJ..I9-951WP/SNL:T3816-7111 301455.221.07.000 12-12-95 9:04am 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF AQUEOUS SAMPLE 

Building 10: Bldg 6741 

Sample 10 Number: 024407 

Date Sampled: 7·10·95 . . 

[)elect/on Nt.! Dlaehafge COA Dlscharg. 
Parameler (Method) Result Umlt IOL) lImit" llm~ Camm_ 

. 

Miscellaneous Analyses (mgtL) (mgIl) (mgIL) ImgIL) 

Nitrate + Ntt"t. (353.1) 5.080 1.000 10.0 NR 

011 • Grease (9070) 2.57 0.95 NR 150.0 

Total Phenol (9066) NO 0.050 0.005 4.0 

Nole8: 
• New MeJCico Water Quality Control Commission Regulations (1990). S8CIlan 3·103. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993). Section 8·9-3 M - maximum allowable concentration lor grab sample. 
B = Analyte detected In method blank. 
Dl = Detection fimll Indicated on laboratory report. 
lot = Instrument detection "mR. 
J = Estimated concentration 01 analyle. between OL Bnd IDL. 
NO = Not detocted abOve OL Indicated. 
NR F Not regulated. 
lTO = Total toXIc organics. 

AIJ9-!I5IWP/SNL:T3BI6-7112 301455.221.07.000 12-12-95 9:39am 



RESULTS OF SEPnC TANK SAMPLING 

RADlOL.OGICAL. ANALYSES OF AQUEOUS SAMPLE 
''''", 

Building 10: BId!l6741 

Sampla 10 Number: 024407 

Date Sampled: 7·10-95 

P.",rrm.r (Melhod) Resull MDA Crftical Level 101M Discharge Llmlr Comments 

Radlolog/clll Analyses (pCVL % 2-<:1) (pCVI.) (pCVI.) (pCVL) 

Gross Alpha (9S1D) 3.35 ± 3.15 6.66 2.66 NR 

Gross Beta (9310) 35.8 ± 5.3 4.9 . 2.25 NR 

Isolop/c Analyses IpCVL % 2-<:1) (pCVI.) (pClIL) (pCVL) 

TrIIlum (906.0) ·28.0 ± 47.1 eO.7 39.9 NR 

Gamma SpecrroSCOfJl (pCilmL % 2-<:1) (pCVmL) (pCf.,L) (pCVL) 

None detected above MDA NO YariOUS NL NA 

10101 •• : . 
• New Mexico Water 0U8Ii1ji-ControtC<lmmjssio"flegtllafions+199O).-Sectlo~j.Cl3..--
• Analyzed in-house by SNLJNM Depamnent 7715. 

-----

MDA = Minimum detec1Bble actMty. 
NO = NOI detected above MDA Indicated. 
Nl = NOI listed. 
NA = NOI regulated . . "" 

L 

ALl9-951WPISNl:T3816-7311 301455.221.07.000 10·12·95 12:21pm 



RESULTS OF SEPTIC TANK SAMPLING 

. CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: BI!:!g6741 

Sample 10 Number: 024407 

Date Sampled: 7-10-95 

Percent Moisture: 63.43 

Detection Umlt Nt.! Discharge COA DISCharge 
Parameter (Method) Reault (eLl Limit" limit" Comments 

VoJatffe Organics (8260) (lJgIkg) (p9Jl<g) (mgIL) (mgIL) 

Acetone 520B 140 NR NR 

Acelone (reanalyses) SlOB 140 NR NR 

Trichloroethane 120J 140 NR TIO= 5.0 

Trichloroethene (reanalyses) 11 OJ 140 NR TTO = 5.0 

Toluene 570 140 0.75 TIO=5.0 
. 

Toluene (reanalyses) 520 140 0.75 no= 5.0 

Elhylbenzene 160 140 0.75 no = 5.0 
- -

Ethylbenzene (reanalyses) 160 140 0.75 TIO= 5.0 

SemlVo/aNie Organics (6270} (/1fJ/kg) (W/Cg) (mgIL) (mgIL) 

bis(2-Elhylhexyl)Phthalale 12000E 890 NR no= 5.0 

bis(2-Elhylhexyl)Phlhalale 17000D 1700 NR no = 5.0 
(reanalyses) 

PeslicideslPCBs (8080) (pglkg) (p9Jl<g) (mgA.) (mgA.) 

beta-BHC 7.1 4.6 NR no = 5.0 

delta·8HC 55 4.6 NR no = 5.0 

gamma-BHe (lindane) IS 4.6 NR no = 5.0 

Aldrin 17 4.6 NA no = 5.0 

4.4'·DDE 18 9.1 NR no= 5.0 

Endrin 12 9.1 NR no= 5.0 

Endosullan Su"ale 34 9.1 NR no = 5.0 

Enclnn Aldehyde 16 9.1 NR nO=5.0 

Merals (001017470) (mgllcg) (mg/l<g) (mgA.) (mgll) 

Arsenic 2.7J 2.7 0.1 2.0 

Barium 106 54.7 1.0 20.0 

Cadmium 10.4 1.4 0.01 2.8 

.L 
Refer to footnotes at end of table. 

AlJ9-951WPISNl:T3816·7411 301455.221.07.000 12-12-95 9:05am 



RESULTS OF SEPTIC TANK SAMPLING 

CHEMICAL ANALYSES OF SLUDGE SAMPLE 

Building ID: Bldg 6741 

Sample ID Number: 024407 

Date Sampled: 7-10-95 

Percent Moisture: 63.43 

Detection Umll NM Discharge COA Ol,charge 
P8ram_ (Me1hod) Resu" (OL) Lim"" Umll'> Comments 

Me/8ls (601D17470) (mgllcg) (mgIkg) (mgA.) (mgI1.) 

Chromium 57.2 5.5 0.05 20.0 

Copper 113 6.8 1.0 is.S 
-'-

Lead 221 0.82 0.05 3.2 

Manganese BaS 4.1 0.2 20.0 

Nickel ea.l 10.9 0.2 12.0 

Selenium NO 1.4 0.05 2.0 

Siver 2.4J 2.7 0.05 5.0 
- -

Thal11um 1.4J 2.7 Nfl NA 

Zinc 406 5.5 10.0 28.0 

Mercury 0.91 0.55 0.002 0.1 

Note.: 
• New Mexico Water Quanty Control Commission Regulations (1990), Seclion 3-10S. 
b City of Albuquerque Sewer Use and Wastewater Control Ordinance (1993l, Saction 8·9·3 M - malCimum allowable concentration lor glBb sample. 
S = Arialyte detected in method blank. 
o = sample was diluted. 
E = Exceeds callbrallon. 
Dl = Detection llmil indicated on laboratory report. 
IOL = Instrument detection IimR. 
J = Estimated concentration Of analyte, between OL and IOl. 
NO = Not detected above Dl indicated. 
NR = Not regulated. 
no = Totaltoxle organics. 

AlJ9-951WP/SNL:TS816-7412 301455221.07.000 12·12·95 9:05am 



RESULTS OF SEPTIC TANK SAMPUNG 

, RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Bldg 6741 

Sample 10 Number: 024407 

Date Sampled: 7-10-95 

Percent Moisture: 63.43 

NM D'-chIIrge 
Parameter (Method} Resul! MDA Crllicsl level LImit' Comments 

JsOJopic Ana/ysw (pCVg'= 2-<1) (pCVg) (pCVg) (pCVg) 

Plutonium·239f240 -0.002 ± 0.005 0.019 0.012 NR 

Plutonium-238 -0.002' ± 0.006 0.021 0.013 NR 

Strontium-90 .(l.04 ± 0.00 0.31 0.15 NR 

Thorium-232 0.20 ± O.OB 0.028 0.024 NR 

Thorium·230 0.24 ± 0.09 0.029 0.024 NR 

Thorium·228 0.19± 0.08 0.034 0.026 NR 

Uranium·238 2.37 ± 0.56 0.031 0.025 NR 

Uranium-235f236 - 1.32 ± 0.35 0.034 0.030 NR 

Uranium~234 4.13 ± 0.94 0.036 0.028 NA 

Dry Gam",.. Spectroscopy (pCVg: 2~) (pCVg) (pCVg) (pCVg) 

Cesium-137 0.072 ± 0.023 0.019 0.009 NR 

Cesium-134 NO 0.014 0.007 NA 

Potassium~O 8.72 ± 0.96 0.20 0.096 NR 

Chromium-51 NO 0.14 0.069 NR 

Iron·59 NO 0.037 0.018 NR 

Cob.HIO NO ·0.017 0.008 NR 

Zirconium-95 ND 0.029 0.014 NR 

Ruthenium- I 03 NO 0.017 0.008 NR 

Ruthenium-lOS NO 0.13 0.065 NR 

Cerium-l44 NO 0.086 0.042 NA 

Thalllum-208 0.12 ± 0.02 0.02 Nl NR 

leao-212 0.32 ±0.04 0.02 0.012 NR 

lea<1-214 0.3010.04 0.03 0.Q16 NR 
. 

8ismuth-212 026 ± 0.11 0.11 Nl NR 

Bismuth-2!4 0.28 ± 0.04 0.03 Nl NR . 

Raoium-226 0.29 ± 0.03 0.03 0.016 30.0' 

Refer to footnotes at end of table. 

AlI9-951WPISNL:T3816-7511 301455.221.07.000 10-12-95 12:21pm 



RESULTS OF SEPTIC TANK SAMPLING 

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 

Building 10: Brgg 6741 

Sample 10 Number: 024407 

OateSampled: 7-10-95 

Percent Moisture: 63.43 

NM Dlacharge 
ParamN' (Method) R •• ull MDA Critical Level limit" Commenla 

Dry Gemma SpectfDSCOPY (pCVg",Z-<l) (pCVg) {pCVg} (pCVg) 

Radium·228 0.33 ± 0.06 0.06 0.030 30.0' 

Actlnium-228 0.33 ± 0.06 0.08 0.030 NR 

Thorlum-231 NO 0.43 021 NR 

Thorlum-232 0.S3± 0.08 0.06 0.030 NR 

ThorilJm-234 0.83 ± 0.36 029 0.14 NR 

Uranium·235 NO O.ll86 0.043 NR 

Uranium-238 O.83t 0.36 029 0.14 NR 

AmeriCium-241 - NO 0.093 0.046 NR 

Note8: 
• New Mexico Wale, Ouamy Control Commission Regulations (1990). Sectlon 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050; plutonium by SL 13028/SL 13033; strontium by 7500-SR; thorium by NAs-NS-3004. 
• Analyzed by method HASL 300 al Ouanlerra, St. Louis. 
• N MWOCCR standard to, Ra-226 .. Ra-228 combined In pClIl. 
MOA = Minimum detectable actiVity. 
NO = Not detected above MOA Indk:aled. 
NR = Not reQulated. 

AL.I9-95IWPISNL:T3816-7512 301455221.07.000 10-12-95 12:21pm 
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SF 2001·COC (10·97) 

Sup.rud •• (5-g7) Issu. 
Internal Lab 
Batch No. 

Dept. NO./Mall Slop: 6133 MS-1147 

ProjecVTask Manager: Mike Sanders 

Projeot Name: 101 Non-ER' Septic fields 

Record Center Code: ERl1295IDAT 
Logbook ReI. No.: 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWR No. 

I 

Page 1 ol~ I 
ARICOC- [- 6004~J 

DatefTlme 
Collected 

Case No.: 7223.230 
SMO Authorization 
Bill 10: Sandia Natlo'-n-a:-:I LC"'a-bo-ra--:-to--=rl-es----

\[(j, ~ ~t?:~ 
\ ";' 

'f<\-o..l V'-Supplier Services, Dept. . ___ _ 
P.O. Box 5800 MS 0154 

Parameter & Method Requested 

Speciallnstructions/QC Require 
EDD XYes ONo 
Raw data package XYes ONo 
UQ.:{:""I ko( ~M) ~a 
If O(i"l I'Y\CIlI" ~ ...... :- \I E ~. r-5 
u)tZ-tr-9B- IlD~ 

LAB USE 

Lab 
Samp! 

, 

!;:I I. n.u' I r "u."-." •.. 

~ 
00 

Original To Accompany Samples, 
Laboratory Copy (White) 

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

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 
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:;:) SF 2001·COC (10.97) 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARNJR No. 

Page 2 of 2 
;) 

~."ed .. (S-G7) luu. 
ARICOC- I 600422 

~~----------==~~~ ~ I Dept. No.lMall Stop: 6133 MS-1147 r······
w 

.......... . 

p(oJecVTask Manager: Mike Sanders 

Project Name: 101 Non-ER Septic Fields 
Record center Code: ERl1295fDAT 
Logbook Ref. No.: 

~l 
) 

'-

RMMA 

Tech Area III ----
Room 

ER Sample 10 or 
Sample Location Detail 

No Ref. No. 
Sample Disposal OReturn to Client XDisposal by lab 

\lc6:- S 
f{'-(}..i{\ ., V 

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

Parameter & Method Requested 

Speclallnstructions/QC Requirements 
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Raw data package XYes DNa 

~ 3. Relinquished by Org. Date Time 6. Relinquished by Org. O.t. Time 

3. Received by Org. Date Time 6. Received by Org. Date Tim. 

Original 'fo Accompany Samples, 
~ Laboratory Copy (White) 
C) 

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

2nd Copy SMO Suspense Copy 
(Yellow) 

3'" Copy Field Copy (Pink) 
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List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

Al Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria . 

.. B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers {i.e .• AJ) 

JIThe method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

U 

U1 

UJ 

The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available. see TOP 94-03. Notify Tina 
Sanchez to revise list. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 .DV11 (LiJ //- f-1S 

PlOjecl Leader 10141 i<.oyb"j / /II,/tt ~"J('('? Projecl Name /0/ # ..va", ~ ~i2 Se pI,', r:.-:~/d5. Case No. 7 ;J.~ 3.;! 50 

ARICOC No. 0004-). ).. Analylical Lab __ --=F~!2:.:.:.{_L-___________ _ SDGNo. N)-t 

'" Ihe IDbles below, mark any Infomlalion Ihal Is missing or Incorrecl and give an explanallon . 

.. - . .. -~-,-.- .. _,---- _.-- _ .. - - -- ------ -

line Com~lele? Resolved? 

No. lIem Ves No II no, e~plain Yes No 

1.1 AUIIBms on COC complele • dala enlry clerk Inl!laled and daled ./ 
1.2 Conlalner typels) correcllor analyses requesled v --
1.3 Sam~le volume adeguale 'or' and !l~es 0' anallses reguesled v: --
1.4 Preservallve correcl lor analyses r~quesled v' 

Cuslodr records continuous and com~lele v --1.5 
1.6 Lab sample number!s) ~rovlded ./ 

.-1'" I" /'~h\./ ( 
-, 

1.7 Condllion upon recelplln'ormalion~ovlded ~ ~<,e. 
, 

1.8 rrllium Screen dala provldedlRad labs) . ./ So· ..... ,. • .{J,,1 7/lAy fr(>"" /1",./, 1~;lk,.. +0 tv., ..... 5';J,,~ 

Analvlical Lab Reoort 

line Complele? Resolved? 
No. lIem Ves No II no, explain Yes No 

2.1 Oala reviewed, signa lure ../ 
Dale samples received ,/ -- , 2.2 -I 2.3 Melhod reference number(s) complele and correcl v' 

2.4 aualily (".onlrol dala provided (MB, LCS, LCD, Oelecllon Llmil) ./ --Malrhl s~lke/malrlJl spike dupllcale dala provlded(" requesled) ./ tVl)t 1''-1(01 0 );,/,../, hi fi'",fq / •. pork...!' --2.5 -- --2.0 NarraU"e provided ./ 
",/I'r 

__ 1,..- , ~ ~--., 

2.7 TAT mel -- --2.8 Hold limes mel ..! 
2.9 All requesled resull dala provided ./ -- "--'-' 

~. 

Based on Ihe revlew,lhls dala package Is complele 8 ves DNa 
II no, provide: correcllon requesllracking " 

~!lJ?~ 
and dale correclion requesl was submilled ------

Reviewed by: Dale: -/311 « Closed by: __ --'--__ _ Uille 

, 



DATA QUAUT-Y INDICATOR CHECKUST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

Project .Name _/"-O....;/ __ IV_f1/'_-_e;;,..../2_..:;.~-'-e6....;. '...;;'.........:.;::; ... - /~.!'_!._~....;$ ___ _ 

Case Number 7 .2 2 3, 6',3 <..,) 

Page 1 01 5 

Sample Numbers tJ'-I1795 o tl;?'?" , rZtl2"1 Z, &'/Fz9'iJ, o/jl,P11, ,;71'1100 

AR/COC No. /,00422- Analytical laboratory E::UL- SDG No. /-1/", 

ARJCae No. Analytical laboratory SDG No, 

ARJCae No. Analytical laboratory SDG No. 

ARiCOC No. Analytical laboratory SOG No. 

10 EVALUATlON . 
Item Ves No If no. Sample 10 NoJFrac:lionls) and AnalySIS 

, ) Sample volume. container, and 

/ presarvation corred? 

2) Holding times met tor all 

I samples? 

3) Reponing units apprcpnate for the 

j ma1rix and meel projecl-spec:ific 
requirements? 

4) Quantna1ion limit mtli tor all vt ~c7t~ JA./~/f' c!/(",k':/ ~/. A1Pi? 
samples? J ;, ..,./ f>C/c<;, ~ L£ ve-h..1.. 1// ~rF 

5) Accuracy 
a) Laboratory control sample ./ accura~ reponed and mtI1 tor 

all sample.? 

b) Sunogate da2a repon.o and 

./ met tor all organic AmPle. 
analyzlld by a gas c:hroma-
tography tec:hnique? 

Reviewed by: 

Date: 

ALI2-94ISNl:SO~.Rl 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFlCATlONI.VAUDATION LEVEl2-DV2) 

Page 2 of 5 

hem Yes No " no. Sample 10 NoJFrachon(s) and AnalysIS 

c) Matnx spike recovery data /J or rt:t;v~~ Irc/ ~ .,/" f~ ,..,. .. ~ 
reponed and met fer all 

I Fc?c:>rk./ samples tor wnich it was 

requested? 

6) Precision NO ~~ ./vjJl,'~ -,~ 5~""-? (, 
a) Laboratory comrol sample 

t./ /" .., ..,,,17 c-l"vI-
-0 

precision reponed and met for 

all samples? 

b) Matru spike dUJllicate RPD (f) Nof "'C:fJ';<!>~" 1 ..I "'ret ...... " ~ 
data reponed and met for aU 

/ (f'~()rf-c"/ ~".,/ ." j "./. /Vo tni; I) 
samples for which it was 

raquested? (:j"" /7'1'",-1 .cpr VO~.$ . 
--

7) Blank data Q) /If e,,,, ..I ?b """,~ .. '~ h~ck/ 
aJ Metilod or reagent blank data , 

riv t-IYI g (8" l"7/' :J"17~:l-O) 
reponed and met tor all j /" 

-

samples? 

bJ Sampling blank (e.g .. field. (j) ~a 1/;;> ~~"k. ~_v b,., " #~./ 
trip. and equipment) data 

l -1'0/ o/(JC ~ . 
reponed and met? ./ 

8) Narraliva included. correct, and 

complete? 
V 

2.0 COMMENlS: An Items marked "No" above m.as1 be explained in this sec:tion. FOr each lIem.give 
SNUNM 10 No. and the analysis. if appropriate. Of al samples affected by the finding. 
C/) /I~/""$j) 'in~/;rf'/::' W45- Af)'" /~f7-- ... ~~r./! 6~~ ~ ,.( ... h. 

Jv .. s ?roo,/,'~J q",1 n,I,:~"k./. '" ~:5D """~~ "8 f "'''''4/'/~e'''/ 

Reviewed by: 

Date: 

AlI2-!1ot.sNl:SOP~.FI' 

. 

" 



DATA QUALITY INDICATOR CHECKUST 
(OAT A VERIFICA TlONN AUDA TlON LEVEl 2-DV2) 

2.0 COMMENTS CON11NUATION SHEET 

cf) ft;Jk ~ jI' 0 C '? I'Ve rf' d/ i/ k"/ ~. /h 

-a r.f' de v..,/-eJ. 

Reviewed by: 

Date: 

Page J 015 

/ .... 



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

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sa~lesltradions tor which 

deficiencies have been noted. Use the qualifiers given a1 the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample! 

Fraction No. . Analysis Qualifiers Comments 

~ -'-

/' . 

/' 
./ 

V""""" 

~~ V 
~/ A1e..; 

V 
/" 

/ 
. 

QUALIFIERS: 

J. Estimated quanlity (proviDe reason) Q. auantitaticn limit does not mHl criteria 

B. Contamination in blank {indicate which blank) A. LalxJratory accuracy does not meet Criteria 

P. Laboratory precision does not _ ern-ria U. Analyle is undeteded (indicate which analyle and 

R. Reporting units inappropriate reason for qualilicalion) 

N. There is presumptive evidel1Cll of the pr ... nee NJ _ Tha,. is presumpti". e~nce. of the presance of lhe 

of Ihe mate'" material at an estimated quanlity. 

UJ - The matarial was analyzed for but was nell 

deteClad. Tha associaled value is an astimate 

and may be inaccurate or itnpreciM. 

Reviewed by: 

Date: 

ER;' JDAT 

1~'~lnl~~IIII· 
141166 : 

CHAIN OF CUSTODY 





SAMPLE FINDINGS SUMMARY 

Site.:a~62-hdM 
ARiCOC' G;o V Z3 Data Classifitalion' 

Sample! DV 
Fraction No. Analysis Qualifier3 Commeots 

err /2. '1 :Y--b7y/- 7.5--09 2-

~ 
Sq?PJf'k ) 1'i<JDL) - }:cv ~so - 107/0 

OF / -611 /- 7-5 !( n?W,£~);; 2 £ £" ?t' £"L,.,,,/r ,,¥!-,.5i.' !t.JCV;U;", 7 b r-

[J?, -1295-67'-//-
, 

UV p,(;5f;)2D .r:.c. v s loy:' 'C <..o~ 12.1-I'-/-Z ur Dr 1-6/13 -l-Sf) i~ LI_ diY!, '(;ro j C /. C. ,...... ) ? /l 
b?{, @ne-

" ~ 1- c..,,-::> .£c v r;S0 > 2-0 

(~)'-I.di~t;/ ) uS cct/ %, D ;- 2.D 

-'-

S •• ple NoJFI".etion No. - This ~ue is loc;ated on the Chain of Custody in the ER Sample Id field. 

ABllysis - Use valid telll methods provided below or if !he result applies to an individual analyte within II test method. 
\ISC the CAS number from the analytical data sheet. 

DV ·QuaJifleni - The entry will be taken from the list of valid quaJifier3 and associated comments. If other qualifiers 
not on the list an needed, contact rllla Sancbez to coordinate adding them to the list. 

Commcats - This is only 10 be used if a comment associated with the qualifier is oot appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Tdt Methocb - AnioRS_CE, EPA60tO, EPA6020, EPA74101l, EPA8015B, EPA808l, EPA8260, EPA8260-MJ, 
EPA 8270, HACH_ALK, HACH_ N02, HACH_NOJ, MEKC_HE, PCBRJSC 



eoe 600423 SDG# 9807074 
DVR comments 

General comment: Sample ill ER-1295-6741-DFI-BID-7-SD is identified as a field duplicate for voe, 
SVOC, HE, G Spec, and Metals analyses, but is actually only used as a field duplicate for SVOC. 

Organics 
VOC (8260): Methylene chloride (75-09-2) is qualified R because the ICV RSD is 107% and the 
CCV 0/00 is 76.2 (sampleER-129S-6741-DFl-BID-7-SD). 

MSIMSD results are from another SDG, lab narrative indicates that all acceptance criteria were 
met. 

SVOC (8270): Results for 2,4-<1initrophenol are qualified UJ due to ICV RSD >20010 and cev 
%!) >20 (all SVOC samples). 

MS/MSD results are from another SDG, lab narrative indicates that all acceptance criteria were 
met. 

No run log for 7/23 analyses was included in this package. 

Explosives (8330): Result for 2,4-dinitrotoluene (121-14-2) is qualified UJ due to ICV slope 
<0.05(sampJe ER-1295-6741-DFI-BID-7-SD). 

Inorganics 
No qualifiers are applied to inorganic data. 

ICP: MSIMSD and serial dilution resuhs are from another SDG; lab narrative indicates that all 
acceptance criteria were met. 

No laboratory replicate sample was analyzed. 

CV AA: MSIMSD results are from another SDG, lab narrative indicates that all acceptance criteria 
were met. 

No laboratory replicate sample was analyzed. 

Radiochemistry 
GAB: No qualifications were applied to the results. 

Duplicate analyses were run on samples from different SDGs. The case narrative states that 
replicate QC is acceptable. 

Gamma spec: No qualifications were applied to the results. 



SW-S46 - Method 8260 
Samples: 
Number I Matrix: 22!l. Number Matrix: 

,.r .,/ -
IS Ge/MS Min Int C.lib Cahl> CCV CcV CCB Field Field MS MSD 

Rf: IRiiD RF ~D RF Blank iDuo / 

Name CAS ~ 20% >.05 20"1. >.05 'fVlA tVlfo tVlA- 7 

I Chloromethane 14-81-3 010 ./ ./ }~- <- ./ 

I HroI1l<ll1'lelhane 74-83-9 0.10 7' v' "7 ,I 

I vinyl chloride 75-01 -4 tl.IO In. \ Iv / I 
I Chloroetlwle 75-00·3 0.01 1-4.\ J ,/ I 
I lmethvlene chloride (lOxblk) 7S·M·2 0.01 107 < 1(..Z. / 

I .ce101le(IOxblk} 67.64·1 0.01 ./ ~ ,/ I 

I CArbon disulful< 75·IH) 0.10 ./ I 01 I 

I I l-dichloroctheoo 15·35-4 0.20 ,/ ,,/ / 
, 

I I,I-dichloroethatle 75-34-3 0.\0 ,/ ,/ 1 -II 

I Cntororornt 67-66·3 0.20 ,/ ,/ 

" / 
I 1,2-dichlmoet/wle 101-06·2 0.10 ,/ v I .; 
I 2 -bulanoCle{IOxblk) 78·93·3 0.01 ./ v to.t./ " 
2 I I, I·trichlo!-oethano 71·5H 010 . -:7 ./ ,/ -,/ 

2 carboo tetrachloride %·23·5 0.10 .. ,/ ,I ,; 

2 Bn>!Il<ldichlororueth.ooe 75·27-4 0.20 ,/ ,/ ,I ,/ 

2 1,2-dichl 78-111-, 0.01 .,/ .,/ ./ / 
2 cis· 1 ,l-<li<:hl e l006HlI·5 0.20 ... "" 

-.,; / 
2 T richloroelhene 79-01-6 0.30 .... .,/ :z (7 (.. -.I 
2 Dibromochloromethane 124.-4S·1 0.10 ,/ ..... / v' 
2 1,I,2·triDhloioetbane 19-00·5 0.10 ,/ v ,,/ ./ 

2 Berlz.ent, 11-43·2 0.50 '" v- ol v' 

2 tram·1 30dithl 1006 J-{)2-6 0.10 " v ./ 1 
2 BtomOConn 75·25·2 0.10 ~ ,/ ,; 1 
3 4 -tn£Ibyl·2 ·pentaoooc 108-10·, 0.10 v v- ,/ ,; 

) l·belW\llOO 591·78-{, 001 ,,/ ,/ V 1 
3 Te!rIch/oroethene 111·18-4 0.20 v 0/ 'u..O .; 
) 1,I,2,2·te\Tllchl",Q01t,ane 79·34·5 030 .,/ ,/ l, , I 

3 toluooo(lOxblk) 108-88.3 0.40 v 
"" I / 

3 Chlarolxlmene 108·90.' 0.50 0/ ,/ • V . 

3 EthylbeozeDe 100-41-4 0.10 0/ .- /. " 3 s.~ 100-42·5 OJO / " 7, .1 
3 xyleoes(lot.ol) 1330·20·7 0.30 ,/ ,.r II II 

1 2-dichloroethyleno(trull 540·~9-O O,ol v' 0/' '11 if , . , 

~ 
~ 

--_._---_.-_._---_._------._----_._-_ .. __ .-.-_._._._------

/'.JIA 
MS LeS,;' LCSDv 
RPD/ ,/ I 

-

'--

v :.". 

LCS 
RPD 

. 

--

i 

, 

, 

-y,4tj 
mt], 
b 1/<, 

/.2. 

~ 
~ 
~ 



SW-846 - Method 8260 : page 2 

J. L 
SUfToute Recove/V I1I1d Internal Standard Dull' - ---

Sample SMCI SMC2 SMC J lSI· .... IS I·RT IS 2·."", 

. 

/ 
/ / /1--" 

,I V1 / / VJ / 
1/ 

/' 
./' 

/ 
L 

/ 
./ 

./ 
/ 

SMC 1: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

IV / I' 1/ 
I 

/' 
/ 

.--.~ 

IS ,; Bromochloromethane 
IS 2: 1,4-Ditluorobcmzene 
IS 3: Chlorobenzene-d5 

IS 2·RT IS .J. area 

./ 
/' 

/ 

~ -

IS 3· HT 

/ 

.. 

---"---

~ \1 ,,~ 



Radiochemistry 

Samples: / 
Method: (;./I!3 Number _-"'b'----_Matrix: 50" Prep: __ _ 

Method: 0 5(10=- Number _-,-__ Matrix: ~ Prep: __ _ 

Method: ___ Number ____ Matrix: __ Prep: __ _ 

Method: ___ Number ____ Matrix: __ Prep: __ _ 

/ 

Radiochem Rep PB Field~ Fi~ Les 
~. -

Sample Isotope ISlTmce Sample Isotope ISITrace 
RER 1J:)up~, .. Bl ~ 

CRITERIA <1.0 u U 20% 25% - 50-105 50-105 

ill -
U-238 
U-234 
U-235/236 -
Th-232 
Th-228 
Th-230 I -
Pu-2391240 
01\1_ 0-. ./ /.0Cf ./ wi' - /lIe, 
Ra226 -
Ra22S -
Gamma ./ flllA ,/ r1/ Ci - n/G 
Ni-63 / -
1/10 ... -w//-$ .;- '."12 ./ ,/ - I'I/c:; 

-



Inorganic Metals 

Samples: /' 
Method j..-C-P Number _-'--__ Malrix:SQ. \ Prep: __ _ 

Method: (t/f!A Number Matrix:~ Prep: __ _ 

Method: ___ Number ____ Matrix: ___ Prep: ___ _ 

./ 
~ MA v ./ or Ad.P"'- .... ."o(! ./ ./ C~j}L 

Analyte I~,<.. ~v ::IA l.4.
C:1; t ~~. FIeld LCS LCSD LCS 

l~ i~ 
MSD ~ Its Ser 

.f< Blk. RPD RPD AB di.l 
1429-90-$ AJ ./ 

- 1440-39-3 Ba ,/ .. 0/ .. v v , ,/ 

7440-41·7 Be .I 

- 7440-43-9 Cd ,/ ,/ ,/ ,/ iA~c" ,/ ,/ 

7440-70-2 C. , .! 
- 7440-47·3 Cr ./ v .- " ,/ ./ .I 

744()-48-4 OJ ,; 
7440-50-8 Cu 01 

7439-89-6 F~ 
, ,; 

7439-95-4 MS .; 
7439-96-5 Mn , V 
1440'{) 2'{) Ni . , ,/ 

7440.{)9· 7 K ~ ./ 

- 1440-22-4 A~ I .; .- I ./ '" ~ 7440-23-$ N. , 
7440-62-2 V / 
74~Zn 

, / 
/ 

- 7439-92-1 PI> j ./ ~ -;; -:raJ . ,/ I 

- 7782-49-2 Sc J .I ,; { I ./ , / 

- 7440-38-2 At; J oj .I -I 7 ,/ ; n.8 
7440-J6'{) Sb i .I 
744()-2S.{) n I- '- ! '- / 

, , I - 7439-97-6 HR 7 J -n..I _() I J ? J -.) '" v 67.S"" 

f) Cy.nideL"N - - - I-

i 

, 

~ 
, . , 



SW846 Method 8330 
Samples: , 
Number _---''-_ Matrix: 501 Number ____ Matrix: --

~/ ./ ~f ./ /' 
, ./ ,/ ,/ 

Name CAS # CCV PB Field Field L:y LCSDJ LCS; MS . MSD MS Curve frCv 
RPD blank Duo RPD RPD R"2 
%),,/. U U IIi (V/Il 20"/0 25% 25% 2 ~ .995 .0') 

- HMX 2691-41-0 / 

- RDX 121-82-4 ./ 

1,2,3-Trinitrobenzene 99-35-4 ./ 

./ 1,3 -dinitrobenzene 99-64-0 I 

./ Nrtrobenzene 98-95-3 V 

/ Te!ryl 479-45-8 I 
,/ 2,4,6-trinitrotoluene 118-96-7 I 

----
2-amino-4,6-dinitrotoluene 35572-78-2 

,/ 

4-amino-2,6-dinitrotoluene 1946-51-0 / 
/' 

2,4-dinitrotoluene 121-14-2 • COl 

" 2,6-dinitrotoluene 606-20-2 0/ 

" 2-nitrotoluene 88-72-2 / 
4-nitrotoluene 99-99-0 I 
3-nitrotoluene 99-08-1 / 

PETN 78-11-5 '--- -- L-.. - ~. 
;:::- _L.- J 

/ 
Sample SMC%rec SMCRT Sample SMC%rec SMCRT 

/)/< 

--
Co tion rJ\r>. 
Sample ~AS# % diff> 25% Sample I{;AS# % diff>25% 

,-//-J 



SW-846 - Method 8270 
Samples: 
Number 7 Matrix: S!2J.L Number ___ _ 

7,{) 

Min Inl C.lib C.lib eel/V 
Rf RSD RF ~ 

Name ISICAS# 

Phenol / ,/ 

,..-1 111-44-4 bis(2-Chloroethyl)etber 0.70 .7 t/ ,; 
_.I 95-S7 -8 2-Chlorophcnol 0.80 ./.,/.1 J I I I II I I I I I 
/' I S4t-73-I' 1.3-Dichlarobenzene 0.60 v;/.I I I I I I I I I I II I I I I I I 

/ I 106-46-7 1,4-Dichlorobenune 0.50 .,/,/.1 
__ 1 9S·SO·1 1,2·Dichlorobenzene 0.40 ....

v' 

......
v' 

v' 

7 '" 1 95-48-7 2-Methylphenol 0.10 

. 1 108-60-1 2,2' ..,xybi.(I-Chloro"""""",) 0.0 I if ../ 12.S;,11 
106-44.5 

. 1 621-64·7 

•. 1 167-72-1 

, •• 2 198-95·3 

/ 2 18-59-1 

/' 2 88-75-5 

,P 2 105-67·9 

/,2 1\\l·9\.\ 

/.2 1120-8)-2 

.• ,2 )120.82·1 

/" 2 91·20-3 

/' 2 106-47·8 

/' 2 87~-3 

/' 2 59. SQ. 7 

4-MetbylpbaK>l 10.60 

N-Nilrolo-di'D-propylamine 0,50 

Hoxacbloroctbanc 10,)0 

Nitrobeozene 10.20 

laophorone 0.40 

2·Nitrophenol 0.10 

2.4.DiJnelhylphenol 0.20 

bis(2-Chloroe\hollY~ 10,)0 

,/ 

,/ 

./ 

v 
v 

"7 
l/ 

/ 

...... :./ 
,/ .,/ 

./ , V' 

V I v' 

~
/ 

./ '" 
.,/ 

v' I tI 
2.4.Dic:hloropboool 10.20 ./ I Ii' '" 
1.2.4-1 richloroberrzebe IO.lO v' I / / 
Naphthalene 0.70 77 v' 

4-Cllloroanilin. 0.01 ./ V' v' 

He ... ohlorobua.di"". 0.01 ././ " 
4-ChJom-3-metbylphcnol 0.20 ./ V '" 

-
,- 2 91-57-6 2-Methytnaphthal~ 0.40 v V'1 v' I ~ I L J .1 II 1 I 1 1.1 I I I I 
./) 77-41-4 Hexacblorocycloponl.ldieoe 0.0\ / v I ~ 

,/ 3 88-06·2 2.4.6·Trichloropbcool 0.20 ./ v' .,/ 
LL [2 

~ 95-95-4 12.4.S-Trichl<>ropbomol 10.20 ./ I v v I/o" ,1/ 

<,-1·6 

~ 
\~ 
"'~ 



.., .. ..,." .............. - -_ .... . - .- ,-~ 

IS CAS' NAME Min lilt C.bb(.O Cahb cev eev eCB Field Field MSj MSY MSD/ LeS LeSD LeS 
RF RSP RF RPD RF blallk Oup/ RPD RPD 

"' l 91·58·7 2 '(;h1c..-ooaphthaleru: 0.80 ,/ 0/ v' ,/ V 
,.J 88·74-4 2-Nitrooniline om ,/ v 0/ ,/ 

," ) 1)1·11·) Dim<thylphtNlate 0.01 V ./ / / 
3 Z08-~ Acenaphthyl .... 0.90 ./ ./ ,/ ,/ 

"' 
.-' 3 606-20-2 2,6-Dinitrolol ...... 0.20 ,/ ,/ .I / 
/3 99-09.2 3 ·Nitroonilinc 0.01 / / / I 

,,3 83-32·9 Acenapbth""" 0.90 ./ .'!>2-!I ,/ .; 

3 51-211-5 2.4-DinittOphenol 0.01 30,06 / 2.5.1 0/ 
,/ 

,3 100-02-7 4 -Nitropbenol 0.01 ,/' ,./ ,/ ./ 

".3 J32~-9 Dibet1zo/\ltln 0. so / / ." v 
3 121·14·2 2,4-Diniuolol"""" 0.20 v" 0/ ,/ ,/ 

,/ 

J 84&·2 Dietbylphlhalate 0"01 \/ ,/ ", 
./ 

/3 7005-72·3 4-ChJorophenyl-pheoyl~'" 0.40 ,/ ,/ ,/ ". 

3 86·73·7 F\""""", 0.90 .,/ ./ ,/ • 
__ 1 100-01-6 4-Nitroaniline 0.01 v" v .; / 

... 4 534-52·1 4,6-Dinitro-2'11l&1hylphenol O.QI zll.O'l v ,/ / 
4 86-30-{i N·Nluooodipheoylamine (I) 0.01 / ,v " ." 

.-' 

".4 101·H.3 4.Bromophenyl·pheoylelhcr 0.10 v V / ,./ 

,,4 118·74·1 Heuchlorobeozene 0.\0 v" v ,/ .; 

~ 
~ 
~ 

,/ 4 87-86·5 P""tachloropherlol 0.05 / v / ,/ 

,,4 85-01-$ Phenanthrene 0.70 v V 
" 

,/ 

,,4 120-12·7 Anllooa><: 0.70 v V ,/ ,/ 

4 8&-74-8 C6IbazD1. ~h 71.(~ 0,01 v .". V v 
~4 84·74·2 Di-n-butylpblhalatc 0.01 .; V 0/ .; 

/4 206-44-0 Fluoran~ O.bO v v ./ ,/ 
I 

,,5 129-00-0 Pym.e 0.60 ,/ v ,I ,/ 

~ 5 85.68·7 Butylbenzylphtbala'" 0.01 / v' / 0/ 

/5 91·94·1 3.3' ·Dichlorobenzidine 0,01 -./ v .; .I 

5 56·55·3 Benzo(a)anthraOODC O,SO . ./ v' v' , 
t \ ,/ 

.- ~ - ~ - -



.3 VV 0'+0 - IVIClnUU D'" fV . pi:lgt: :J .(<T/W 

IS CMf NAME Min Int C.lib Ca~b ccv ccv CCB Field Field 
RF RSD RF RPD RF blank lOur> 1 

S 218'{)1-9 Chryscne 0.70 ./ ./ / v 

5 117-81·7 b .. (2-Elhylhe<yl)phtbalale 0.01 ./ v v ,/ 
/" 

6 I 17-g.!.{) Di-o-<lCtylphlhalale 0.01 ./ v v -./ 

/,6 205-99-2 llenzo(b)nuorlnthene 0.70 ./ -.,/ ,/ ,/ 

/6 201.{)8-9 Benzo(k)OuonlDtbenc 0.70 ./ .v tI/ .I 

..-6 50-32-8 IJent,o(I )py=c: 0.70 / -./ " ,/ 

6 193-39-5 \ndcno( 1.2.3-«i)pym1e 0.50 ,/ v/ I~- l4r;o-" 
... 6 53-70-3 Dibenz(l,h)an~ 0.40 0/ "'/ ~ tI 

6 191-24-2 Ilent.o(s,h.i)perylene 0.50 .,/ v I~ .I 
..-

L _ , J 

Surrogate R _~t1iers ~ 
Sample SMCI SMC2 SMC3 SMC4 SMCS SMC6 SMC1 SMC8 

"..,//~ 
//,/ . 

----c-

-------
SMC I: Nitrobenzene-d5 
SMC 4; Phenol-dS 

SMC 2: 2-Fluorobiphenyl 
SMC 5: 2-F1uorophenol 

SMC 3: p-Terphenyl-dI4 

SMC 7: 2-2-Chlorophenol-d4 

Internal Standard Outliers 01< 

Samole IS '-va IS I-RT 

----
IS 1: 1.4-Dichlorobenzene-d4 
IS 4: Phenathrene-d 10 

SMC 8: 1.2-Dichlorobenzene-d4 

152 ...... IS l-RT IS 3-""", IS3-RT 

/ 
) IV / /-; 

I , 

IS 2: Naphthalene-d8 
IS 5 Chrysene-d 12 

SMC 6: 2,4,6-Tribromophenol 

154 ...... 

-

IS4-RT IS S_ IS S-RT 

___ L..-_ 

IS 3: Acenaphthene-d I 0 
IS 6 Perylene-d 12 

MS 

f-

U 6-..... 

'I . . -
MSD/ MSD/ LCS/ LeS», ~~ 

Ccv 
RPp 70D 

... .. . .. ... 

Z 2..'/ 

2.. 2 .'7 
2.0·7 

~ . -'- ~i-' 

~ ~ 
~ 

IS6-RT 





SAMPLE FINDINGS SUMMARY 

ARlCOC: 1':.0:2 ~ '6 <- Data Classification: ~/1./C 
Sample! DV v 

Fraction No. Analysis Qualifiers Comments 

/J Vo qVf~~ ~ "- -5 9~4~ 
r ,,, 

. 

! 

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

Analysis - Use valid test methods provided below or ifthe·result applies to 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 ofvalid 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/l, EPA8015B, EPA8081, EPA8260, EPA8260-MJ, 
EPA8270, HACH_ALK HACH_ N02, HACH_N03, MEKC_HE, PCBRlSC 

ReView~:? ..Date: __ /_0,--_~.".6---,99:.....s-______ _ 



SAMPLE FINDINGS SUMMARY 

ARlCOC: loD2 762- . Data Classification: r;" .I r),Ll ~"""(;'/"y 
Sample! DV 

, 
Fraction No. Analysis Qualifiers Comments , 

13'62.0 - S ,P I - h k~VQIc,., b 

LAJt1 .LJ ""'. -/ ec/ fro Ic/ 
~I"O"" , .... ,...., -

r,6-Grb IRS"IO·29-'t 
h,...c. 

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 entry will be taken from the Jist of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the Jist. 

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, EPA60JO, EPA6020, EPA7470/1, EPA8015B. EPA8081. EPA8260, EPA8260·M3. 
EPA8270. HACH_ALK, HACH_ N02. HACH_N03, MEKC_HE. PCBRlSC 

~ /~/~ Reviewed by: ,.Pate: ____ '_..!:~~-________ _ 
.7 

-----_. -.-~-.. 



1 

I 
L 

DATA VALlDAJ'ION SUMMARY, 

SITEJPROJECT: act!if;:p t?c CA3U· 7.2.-23· Z 30 
ARCOC N Go < 76 l. 
LABORATORY:~~~~~c~L __ -Z~~~70'-____________ _ 
LABORATORY REPORT#: __ ..L..L.J.=CL.< ..... ______________ _ 

I. 110LDlNG TIMF..st 
PRESERVATION 

2. CALIBRA nONS 

1. METHOD BLANKS 

4. MS/MSD 

LABORATORY 
CONTROL SAMPLES 

REP[JCATES 

7. SURROGATES 

CHECK MARK 
J - I'~TIMATED 
U - NOT DETECTED 

,/ ,,-

v ,/ 

v ,/ 

/ ,/ 

/ ,/ 

D·2 

,/ 

,/ 

.I 

.I ./ 



2. CALIBRA nONS ./ 

3. METHOD BLANKS / 
4. MSIMSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

9. 

J - FSTlMATED 
U - NOT DETECTED 

J<FVIEWI'J)I~~ -Z 

DATA VALIDA dON SUMMARY: 

* OF SAMPLES: S MATRIX· C;;rUCQ« ~ 
LAB SAMPLE IDs: 

., <fOB 7"8 n, O~ - J ! -"'! -l.I 

./ 

UJ - NOT DETECTED, ESTIMATED 
R - UNUSABLE 

B-2 

,/ 

/ 

./ 

v 

./ 

".. 

.., 



I 
HOLDING •• MEIPRESERVATION: 

SITEiPROJECT: tt{.,,-Erf .s;. ... "bi:. ARCOC #:~G=.O'!,<~?=6;?~;;-.......,:::-;;---=:;=-:,"=_ 
LABORATORY: C E ( r LABORATORY REPORT N: __ <t:z.::.'IuO",-a .. "Z",'uc2',,-_ 

Holding Days Holding 
Preservation PreseJVation 

Sample ID Analysis Time Tjmewas 
Criteria Deficiency Criteria Exceeded 

136bw-¥'1 .t!(]-
'~Jc. c.,'" JIfM I clot 

Comments: 

Comments 

Ut!2 



Memorandum 

Date: 11102199 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: Non-ER Septic Systems 
ARlCOC: 602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

Sce attached Data Assessment SUnun3ry Fonns for slipponing documentation on the data review and 
validation. 

Summary 

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

No qualifications were applied to VOC sample data 

No qualifications were applied to PCB sample data 

Holding Times 

The samples were analyzed within the prescribed holding times, with the exception of the analysis of the 
re-extracted PCB equipment blank. Since the original sample results were reponed, no holding-time 
qualifications were applied. 

Calibration 

Initial calibration met acceptance criteria for both methods. 

Several VOC analytes failed to meet CCV acceptance criteria All exhibited less than 40"/..0, therefore no 
sample results were qualified. 

According to the laboratory case narrative, several PCB ana1ytes failed to meet cev acceptance criteria. 
The method states that only Aroclors 1016 and 1260 must be present in the CCV standard. Aroclors 1016 
and 1260 met ce V acceptance criteria, therefore no sample results were qualified 

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

Surrogates 

All voe surrogate recoveries met acceptance criteria. 



Surrogate recovel)' for the PCB equipmem blank (sample B6620-SP l-EB-PCB) was Wlacceptable. The 
sample was reextracted and reanalyzed with acceptable surrogate recovery and identical target analyte 
results (all non-detect). The re-extracted sample analysis exceeded the prescribed holding time. Since all 
sample resullS were non-detect, the original resullS were reported, and no qualifications were applied. 

Note: The laboratory stated that the original results were reported for B6620-SPI-EB-PCB (see previous 
paragraph), however, the reported analysis date and surrogate recovery were incorrect. The reported 
analysis date and surrogate recovel)' actually correspond to the reanalysis. Data quality is unaffected 

Matrix Spike/Matrix Spike Duplicates (MSIMSD) 

Matrix spike sample analysis for soil VOC and PCB samples met acceptauce criteria. 

No aqueous MSIMSD samples were submitted with this SDG. No sample results were qualified. 

Internal Standards 

The VOC internal standards met QC acceptance criteria. 

Laboratory Control SamoleJLaboratoa Control Sample Duplicate <LCSlLCSD) 

LCSJLCSD samples met all acceptance criteria. 

OtherOC 

No field duplicate samples were submitted for VOC analysis. 

The PCB field duplicate sample analysis met RPD acceptance criteria. 

No other specific issues were identified wbich affect data quality. 

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



PCB" 
S W846 - Method SOS2 

SITE/PROJECTLl6(k-?;!S1t2bc ARCOC#: 6021{' 2-
LABORA TORY: ---,&--,_""f,,,,L-,-_r ___ LABORA TOR.Y REPORT#: WOWG g 

C.lib cev 
Name CAS# [ntc-roepi RSD/R1 RPD 

<20%/0.99 <2il% 

PCBs 
Aroclor-l0~6 12674-11-2 .; , .", 

Aroclor- i221 11104-28-2 
Aroclor-1232 1114-16-, 
Aroclor-1242 53469-21-9 
ArocJor-1248 12672-29-6 
AradOT-1254 11091-69-1 
ArodOT-1260 11096-82-5 .l/ ... ,/ 

SMC SMC;RT SMC SMCRT Sample 
%REC 

Sample 
%REC 

e------

--------Confmnation 

Sample CAS' RPD > 25% 

I. --
Comm~nts: 

REVIEWEDBY~ 
-' 

-
Sample 

~ 

M<1hod LCS 
LCS LCSD MS MSD 

Blks RPO 

20% 

'" 

~ .x 

'" ,/ ./ ./ 

CAS# RPD> 25% 

MS 
Field 

E,. Field o"P RPO RPO Blk.!> mk, 

20";; 

/ ,/ 

.. L.. 



, 
VOLA TIL. ORGANICS: Page I 012 
SW·8..l6 - Method 8260 

SITEIPROJECT Noo-fi? £pbk '"'iil~~~'----,'f7ini'7k:P--
LABORA TORY: _--,C-£~"""L~ ___ LAJ'VI<ATl,1 v,,, 

Comments: 

REVIEWED B~~3' _ '5!? ~- DATE: 

8-8 



J 

, 
VOLA TIL_ ORGANICS; Pate 2 of 2 
SW-846 - Method 8260 

SITEIPROJECT: ARCOC #: f> 0 z 7(, l-
LABORATORY:----------------LABORATO~RY~RE~PO~R=T~#:----------------

Surrogate Recove---.!) and Internal Standard Catliers 
Sample SMCI 

l-:::-" 
../ 

------,/ 

SMC 1: 4-Bromofluorobenze.ne 
SMC 2: J,2·Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS l-area IS I-RT 

----

If')l --
V 

-----------/' 

IS 1: Bromoc-hloromethane 
IS 2: 1,4-DiIluorobenzene 
IS 3: Chlorot>enzene-dS 

[S 2-3= [S 2-RT [S 3· area IS)·RT 

----.--r-
.--

---
---

---- c----





Memorandum 

Date: 11102199 

To: File 

From: Marcia HiJchey 

Subject: General Chemistry Data Review and Validation 
Site: Non-ER Septic Systems 
AR/COC: 602762 
Case: 7223.230 
Laboratory: GEL 
SDG: 9908768 

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

Summary 

All samples were prepared and analyzed with accepted procedures and with specified methods (lotal 
cyanide EPA9012, hexavalent Cr EPA7196). All components were successfully analyzed. 

No qualifications were applied to CN sanrple results. 

Qualification was applied to a Cr6+ sample result due to exceeded holding time. 

Holding Timell 

The CN samples were analyzed within the prescn"bed holding time. 

The Cr6+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr. holding 
time. Sample results were UJ2 qualified. 

Calibration 

Initial and continuing calibrations met QC acceptance criteria. 

The method blanks and equipment blanks were free of target analytes above reporting limits. 

Matrix Spike Analysis 

The matrix spike sample analyses met QC acceptance criteria. 

Laboratory ControlfLaboratory Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria. 

Laboratory Replicate Analysis 

The replicate sample analyses met QC acceptance criteria 



OtberOC 

Field duplicate soil sample analyses met RPD acceptance criteria. 

No other specific issues were identified which affect data quality. 

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



GENERAL ,-dEMISTRY: 

SITEIPROJECT: d k 0 $e>6( ARcoel: 6027i. C 
LABORATORY: C7-,c::.~~", .. rr~--,r ___ LABORATORY REPORT#: 97($76 a 
MEnlODS: 'II(, c.r 6+ 

~,.. CAS' ICV CCV ICD CCD 
Mdhod 

LCS LCSD 
LCSO .... MSD 

.... 0 REP SaW "'''''Oup ........ f;.w 
BIonb RPO RID RPO DilItion RID BIb 81'" 

~.~, ,/ or I 'Y' .. "/., ,., ,/ ./ ", ./ ,.It.! "/ .. ,/ "I .. ;,7 /' "I .. 
I/':"GI- '.S"'iO-I) ,/ v ~ .. ./ - ~ 

...- ..- " .. ./ .. " ./ 7 .. 

Comments: 



OHIGINI\J. 

Analysis Request And Chain Of Custody (Continuation) 

,~ ~.".p(6 
04..8 5fJ 
{)({!;8'1 > ORIGINAL 

ARlCOC-



tniernallab ANALYSIS REQUEST AND CHAIN OF CUSTODY 

ORIGINAL 

'.11 



Analysis Request And Chain Of Custody (Continuation) 

ARlCOC· 

ORIGINAl 



Contract Verification Review (CVR) 

Projed Name Non-ER SepIlc SysIemo PrDject Leade, -.:Ac;.c.:R:.:oyb="'=-______________ __ C .... No. 7223.230 

~No. _~~~~~ ________________ __ AnoIyticaIlab -.eG=.:El::::.-_______ _ SOGHo. _768 

1.0 Analv-ia R ....... t and C""ln or Cuat~_R.con:I.ncl Loo-In Infonnalion 
Uno C_ _7 
No. ~em V ... No N no e..,1ain 

U AI ...... on coe complete - data er!Iry cIertI ~ and dOlea X 
1.2 Containe, 1\II)e(., coned far III'I!IIyses 'OtI""lIed X 
1.3 Sample volume .dequate far. andJypo. ffl8nO/yNf 'OtI ... sted X 
1.4 Preservative coneel lew ....... !!'I..uested X 
1.S Custody records continuoUi Ind complete X 
1.1' Lab aompIe number(1) provided and SNL sample nIImbert.) cron refefenood X 

end oonOC1 

1.7 Date o.mp!ea received X 
1.& Condition upon ,eceipt inlcwmation provided X 

2.0 Analytical Lab_tory Report 
Uno ? 
No. ~.m Yea ND Wno •• pIain 

2.1 D.tar~.~~e X 
2.2 Melhod relerence num~l) com~ .nd co,uet X 
2.3 QC analvsia and acceDlanco Imits Provided (MS LCS. _ate) X 
2.4 Malrilr _.~ ooiko d_1e _ Provided(~ X 
2.5 Detection IimiII DrO\Iidod' POL and MOl.{or lOLl. MDA and X 
2.6 QC balch numbon PrO\'idI<I X 
2.7 Dilution ,.ot<n Pfovided and atl dilution lev. , __ X 
2.1 Data reported in _rop,;ate "oks and using correct oIa __ eo X 
H Radiocherniotry one!yolo uncertainly (2 ligma error) lAd ""cer recomy 

I Iii ""Plicablol ~ 
NA 

2.10 Narrative Provided X 
2.11 TAT me! X Duo 10 IuIcane Floyd. GEL was III'Inted seversl 

oddiional da~ I. tile TAT. 
2.12 Hold times met X 
2.13 Controctual Gualifiero .... vided X 
2.14 All ,equested result ond TIC (W 'e<JUOsted) data ProYided X 

R.-.r? 
V .. No 

R_d? 
V ... No 



Contract Verification Review (Continued) 

3.0 Dllta Quality Evaluation 
1 Item Y .. No w .... ~ 10 NoJF"",,,","!" ...t AnoIrM j 

3.1 Iv • ..pamng vnito _op_ ""1M.....-Ix ond m_'-"''''''-", p-ojocI-,", X • 
---. ... 1 '....-pn;c. ond ....... ropottod .. _ (_'" rr9l<cI)1 Trilium -'"<I ift pioocurioopw"'"' ___ ......... _1U ........ __ QC ...... 

and oa,.,.,. datil 

3.2 Ouantlation limit. mM for .~ • ..-.pI .. X 

3.3 ....... ocr X -, Laboraloty«ri"olHmpIeo -r ___ ,., .. _ 

b) &M'Togate data~:tnd met fIX" 8M OI"gwUc MmP," MIIIyzH by 8,- diomltiDgl.ph, X 
technique 

-/ _ix.,....'...._,--andm .. X 

3.4 Prec;.ion X 
.~ R.plicue u""" Fne.ion nporttld and I'M1 for .IInor!:l8nic and radioctMmiItry .......... 

b) MWix spib duplQ;tl RPD d ... reported and milt for •• orgl1i'il: .. mp)n X 

3.5 BI,,,,,_ X 
') Mtthod or fel9.m bWIk dati r.poi1ed MCI rnwt for au UI'f1opIea 

b) Sampling blink (e.g., hid, 1rip, and ..... ipmllt1t) dIIt:II repDI'tH and m.t X 

3.8 Contr8CItal qualifiers ~aW:led: .. r -Mtimal8d <lUMtitr; "'"1h8IyW1ound in mMhod tHank X 
nov. the MDL for or;anir: or ecn. tht PQllori~; -o"-.,.~ ~NIUftI •• 
_tho MOL IIlL or MDA(_mic"ll; ·H" .. noi .. lodon.-..;.;.;;.; .... ,.;.diM_ 

3.7 __ oddr_ planchll_"II .... _ ,1jNIbOtI NIl 

3.8 NaJMj.". includft, correct, and comp-.te X 

3.9 s .......... urnn c ..... ""',.;on datil ."md •• Hor moth ... 8330 (high upla&_, ond X __ Cs. 



Contract Verification Revl_ (Continued) 

• 0 Calibration and Validation Documentation 
110m ¥- N. 

41 GCiMS (8260. 8270, *.) 

0) 12-hour 'tUN cl1.ck providkI X 

b) IMiaI calb'ation provided X 

0) Continuing calitntioo prcMdlHf X 

0) I,...,." .. _ndard pertarrurce dnI pro-m.d X 

0) i~nt N" toga proviMd X 

42 GCiHPLC (8330 ond SOlO) "" 
0) IFlql calit,utian-PfO\ltdeod N" 

b) Ccmti'luing c.libI'ltion ..-cMded "" 
0) IMlnlmtnt ru.\orp proYil:l.cf "" 

4.3 tnor~nicll (meta) 

0) 11"ita., calilratiotl prOYide<i X 

b) Conb".,.. calibratic:w1 ~ X 

0) ICP intll1'f,,~ check earnptt alta providlKt X 

d) ICP .... I dilution prDVi~ X 

0) Ins,",",'nt rm loga providNi X 

.... RldioctMmistry 

0) lnatrument tin logs provideod NO. 

CommoI!Io 



Contract Verification Review (Concluded) 

6.0 Problem Resolution 

SUmmarize !he fmdings in ,he table below. List only sampfeslfradions for which defICiencies have been noted. 

S.IT1JItIF.raction No ~io Pr~...y;.... 

~ 

-------
-------.-/ 

L 
/" 

. 

/" 
V 

/" 
L 

/ 
1./' 

L 
/" 

/'" 
/ 



PAGE DELmERATELY 

NOT SCANNED 

Must be viewed at the 

Integrated Safety & Secnrity (lS&S) 
Records Center 

For Assistance Call 

844-4688 

Apri12S, 2000 



Contract Verification Review (CVR) 

Project Leader _A:...::.;. R..:;O'jb=;:;a! _________ _ Ploject Name Non-ER Septic Syslemo Case NG. 7223230 

~CNo. _~~~76~2~ _________ _ ~~I~b_G~E~L~ ________________ __ SDG No. _990=8"'7.;;.68=-____________ _ 

In the /ebles beJaw, mark any information that is missing or incolTe<:t and giw 8n explanation. 

1.0 Analvsis Request and Chain Qf Custody Record and log"'n Infonnatlon 

Une Com 1Iete? Resolved? 
No. Hem Ves No If no, expIaln Ves N .. 

f.1 All ftems on COC ~ - data e!11r"L ciefk initialed and dated X 
1.2 Conlainer lype(sj correct for analYses reque8led X 
1.3 Sample volume adeqIJate lor" and IYDes 01 anaIvoes requested X 
1.4 Presetvative correct "" analyses requested X 
1.5 Custody reOOfda continuous and c:ornplele X 
1.6 Lab sample number(s) provided and SNL sample number(lj cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt into<mation ~vid.d X 

2..0 Analytieal Laboratory Report 
Une Com Iete? RosoIved? 
No. Item V .. No If no elCDlain Yes No 

2.1 Datare~ewed,~nab6e X 
2.2 Method re1erence number(s complete and correct X 
2.3 QC analys)s and acceptance Imlts pro~ded MB LCS R_te X 
2.4 Matrix SPike/matrix sPike dleIicate data Drovidedrlf reGuasted X 
2.5 Detection limils Dfo~d' PQL and MDUor IOlt MOA and L X 
2.6 QC batci1 numb .... provided X 
2.7 Dnution factors .rovided and aN dilution level. le_ X 
2.8 Data reoorted in a unn and usin correct sianlflcanl figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA. 

~'applicable} reported 
2.10 Narrative p_lOvided X 
2.11 TATme\ X Due to h1IIlcana Floyd, GEL was granted several 

adciIIonal days to 111. TAT. 
2.12 Hold times met X 
2.13 Contractual qualifien provided X 
2.14 All requested .esun and 71C (~requested) dala provided X 



Contract Verification Review (Continued) 

3.0 Data QualItY Evaluation 
Item v .. No K no, Sample 10 NoJFractIon(o) .nd AnoIJolo I 

3.1 At. reporting units appropriate few the matrix and mMt contract specified or projecHpedftc X 
requnments? Inorganlcs and meta. reported ., ppm (mgliter or mQlKo)'? Tritium reported In 
picocurles per liter with percent moisbn for aoW samples? Units conalstent betwMn QC aampfee 
and umple data 

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 
0) Labonltory control nmpi" accwacy rtlported and.".. for _II umplee 

b) Surrogate dam reported and m.t rOf' an organic eampln analyzed by • gas chromatography .x 
tech~u. 

c) Matrix spin recovery data reported and rn.t X 

3.4 Precision X 
.) Replicate aampl. preclalon reported and met for .11 Inorganic and radiochemistry a.,ptM 

b} Matrix spike duplicate RPD data reported .nd met for all organic .. mp_ X 

3.S Blank data X 
a) Method or reagant blank data reported and met for all samp'" 

b) Sampling blank (e.g., field, trip, and equipment) daIIIrwported and met X 

3.6 Contractu.' qualifiers provided: "J-.. Mtimated quantity; "a"-ana'" found in method "nk X 
above the MOL for organb or .bov. the PQl for inorganic; ·U"" analyte und.tectad (~ •• 
below the MOL IOL or MOA (radiochemical)): "H" --analysis dOM beyond the hokfing time 

3.7 Narrative addr ..... planchet filming for grOM .Iphafbeta NA 

3.8 N..-rative included, correct. and complete X 

3.9 Second coItn1n confirmMion data provided for methods 8330 (high explosives) and X 
pesticides/PCe. 



Contract Verification Review (Continued) 

4 0 Calibration and Validation Documentation 
Item v .. No 

4.1 GClMS (8260, 8270, ole.) 

.) 12-ho~ tJne checK. prov\d8d X 

b) Initial calibration provided X 

c) Continuing c:alibration provided X . 

d) Intern •• at:.ndard pertorrnance data provided X 

.) l..wmool rI.Il '- p<OVic!od X 

42 GCJHPlC (8330 an<! SOlO) NA 
oj Initial Cllibration provided NA 

b) Conti"luing r;alibrWoo provided NA 

0) ~1'III'tn6n.nt run logs provided NA 

4.3 InorD'inics (rntJbI.} 

0) Initial calbnttion provided X 

bJ Continuing calibration ptOV1ded X 

oj ICP interference check sample data provided X 

dJ ICP serial diUion provided X 

.) Instrument run logs pr'ovided X 

of." Radiochemistry 

oj Instrument run logs provided NA 

CoormonIo 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

SomplolFnocIion No. Anal,.. Pn>I>IeonalCom_~ 

...-----
...-----

...-----
/' 

/ 
,-/ 

/' 

/' 
/ 

/ 
/ 

/" 
,-/ 

,-/ 

/ 

Were deficiencies unresolved? a Yn A No 

B.ed on 'the r.evilW, this data package is cornp!.t.. fo Yes 

K~ n. pt~. O~"7::~.. rtp< correction roqu ... numbo< ______ ond daI. ccrroetion roquo.twos oubmltted:, __ _ 

Rov bY;'j,y~-:t... Oato,/P'-? ??- CIo .. dby _________ 0 ... :: ____ _ 
lp/ / -

v 
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GENERAL ENGINEERING LABORATORIES 

Meeting loday's needs with a visioHfor-lOmorro.,.,.~ 

RECORDS CENTER! 
ORIGINAL COpy 

October 21, 1999 

Sandia National Laboratories 
1515 Eubank SE 
Albuquerque, New Mexico 87123 

RECEIVfD 
OCT 2 c 1999 

Attention: Suzi Jensen, MS-I 042, Org. 7578, Building T6/ Room 8 

Re: ARCOC- 602762, SDG# 9908768 rtf 5/l1~)'o/~11'YJ 
SNLISMO 

Dear Ms. Jensen: 

Enclosed is a revised "Data Qualifier Defmition" section for Sample Delivery 
Group (SDG) 9908768. This revised section includes pertinent comments addressing the 
use of prep corrected detection limit values in the data package. Please replace the 
existing "Data Qualifier Definition" section with the revised section. 

As always, General Engineering Laboratories, Inc. appreciates the opportunity to 
provide you with analytical data. If you have additional questions concerning this 
response or any other issue, please call me at (843) 556-8171 Extension 4410. 

Yours, v~ry truly,Q... ~_ 

O~ 
~Q'\ 

Tristan L. Davis 
Quality Assurance Officer 

POBox 30112 • Char1es1on, SC 29417 • 2040 Savage Road· 29407 

(843) 5S6-8l7l • Fax (843) 766-1118 

:0 Printed on recycled paper. 



It is a requirement of the Sandia contract that the static MDL be reported 
on both the Certificate of Analysis (COA) and the EDD rather than the 
effective MDL. .... However, the data qualifiers for individual results in this 
SDG reflect the effective MDL. Due to a change from SW846 Revision 2 to 
SW846 Revision 3 we need to temporarily report the effective MDL rather 
that the static MDL. The change to Revision 3 requires us to revise 
tables in our laboratory information management system (Urns) in order 
to provide static MDLs. At this time, we have not completed the 
necessary revisions. 

QL Ouantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. However. it 
may be nominaliy chosen within these guidelines to simplify data reporting. 
For many analytes the QL analyte concentration is selected as the lowest non
zero standard in the calibration curve. 

Sample QL's are highly matrix-dependent. Sample specific preparation and 
dilution factors are applied to these limits when they are reported 

The QL is always 2: DL 

RL Reporting Limit: Same as the QL except where driven by contract or client 
specifications. If the sample specific preparation and dilution factors cause the 
QL to be elevated above the RL, then the QL is used as the RL. 

The quantitation limit is the lowest level at which a chemical may be accurately 
and reproducibly quantitated. It answers the question "HOW MUCH IS 
PRESENT". 

NOTE: Per contract specifications Sandia has requested that for radiochemistry 
samples only the actual critical level be reported on the Certificate of 
Analysis (COAl and the EDD where the MDL would normally be reported 
and that the MDA be reported where the RL would normally be reported. 

Interpretation of RESULT column on the Certiticate of Analysis: 

If the final concentration in the sample was found to be equal to or above the RL, then the 
value is reported without a qualifier; for RAD samples if the final concentration in the 
sample was found to be above the actual critical level, then the value is reported without a 
qualifier. 

If the final concentration in the sample was found to be below the RL but equal to or 
above the effective DL. then the value reported is qualified with a "J"; there are no "J" 
qualifiers reported for RAD data. 

Corrected Copy 
Date \0\\9\ <ie, 
Rev. , .\ 
?age. \5 



f) :~ t( J ~1~~ j:; ':~~~ 
t~""'~~4 

If the final concentration in the sample was found to be below the effective DL, the value 
is reponed as "ND" and is qualified with a "U"; for RAD samples if the final 
concentration In the sample wa~ found to be below the actual critical level. the value 
reponed is qualified with a "U", 

For organics, if the concentration of the compound is detected in the blank above the 
effective MDL. the sample result is qualified with a "B", For inorganics. if the 
concentration of the compound is detected in the blank above the effective PQL. the 
,ample re,ult "yualified with a "B" There are no "B" qualifiers reported f,'r RAD data. 

,,' 

Corrected Copy 
Date \ ,,\ \5\ q9 

« \ Rev. ,_-i\ ____ _ 
J-lge. \ Ip 





ANNEXC 
DSS Site 1006 

Gore-SorberTM Passive Soil-Vapor Survey Analytical Results 
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16ft" W. L. GORE & ASSOCIATES, INC. 

Creative Technologies 

100 CHESAPEAKE BLVD., ~O. BOX 10' ELKTON, MARYLAND 21922-0010' PHONE: 4101392·7600 
FAX: 410/506-4780 

~ide 

June 6, 2002 

Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 

GORE·SORBER8 EXPLORATION SURVEY 
GORE·SORBER8 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.~ 
Jay W. Hodny,- Ph.D. 
Associate 

Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 

1:IMAPPINGIPROJECTSII09600251020606R.DOC 

ASIA' AUSTRALIA· EUROPE' NORTH AMERICA 
GORE-SORBER Bnd PETRE X are regis1er-ed service marks of W.l. Gore & Associates. Inc. 
GOAE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates. Inc. 
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FAX: 4101506-4780 
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GORE·SORBER- EXPLORATION SURVEY 
GORE·SORBER- SCREENING SURVEY 

GORE-SORBER® Screening Survey 
Final Report 

Non-ER Drain & Septic 
Kirtland AFB, NM 

Jt.Ule 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 

Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 

1,\MAPPINGIPROJECTSII096OO2S\020606R.DOC 

This document shall not be reproduced, excepJ inful4 without wrinen approval of W.L. Gore & Associates 

ASIA· AUSTRALIA· EUROPE· NORTH AMERICA 
GORE·SORBER and PETREX are registered service marks of W. L. Gore & Associales.lnc. 
GORE-TEX and GORE-SORBER are registered trademarks of W. l. Gore & Associates,lnc. 
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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 Numher: 28518 

AUTHOR: JWH 

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

FIELD PROCEDURES 

# Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,612002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 

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

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

Date/Time Received hy Gore: 5117/2002 @ 2:00 PM; 5/2412002@] :30PM By: MM 
Chain of Custody Form attached: ;J 
Chain of Custody discrepancies: None 
Comments: 
Modules #179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module # 179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 

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

ANALYTICAL PROCEDURES 

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

Instrumentation consists of state of the art gas chromatographs equipped with rnassselective 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 fi.rrther sample preparation. 

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

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

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

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

DATA TABULATION 

# CONTOUR MAPS ENCLOSED: No contour maps were generated. 

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

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

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

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

It QAJQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules tothose 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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GORE-SORBER® Screening Survey 
Final Report 

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

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

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

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

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

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



UNITS 
I1g 
MDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Cll,C13&CI5 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
1351MB 
1241MB 
ct12DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
I I DCA 
CHCI3 

JIITCA 
12DCA 
CCI4 

TCE 
OCT 
PCE 
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-detecl 

combined masses of benzene. toluene, elhylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
elhylbenzene 
m-. p-xylene 
<rxylene 
combined masses of un de cane. tridecane, and pentadecane (Cll+C13+ClS) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1.3.5-trimethylbenzene and 1,2,4-trimelhylbenzene 
1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
os- & trans-I ,2-dichloroelhene 
trans-I,2-dichloroethene 
oS-I,2-dichloroethene 
combined masses of naphthalene and 2-melhyl naphthalene 
naphthalene 
2-methyl.naphthalene 
methyl t-butyl ether 
I,l-dicbloroethane 
chloroform 

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

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
I ,4-dichlorobenzene 

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

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



APPENDIX A: 

1. CHAlN OF CUSTODY 
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 # --'..109u:u6002l111..1i...5l..-______ _ 

16~2t 
""':.- W. L. Gore & Assodales, Inc., Survey Products Group 

JOO Chesapeake Boulevard. Elk/Oil, Mary/and 21921 • Tel: (410) 392-7600. Feu (410) 506-4780 

lnstrucllOns: Customer musl complele AU shaded cells -' (Z" 
Customer Name: SANDIA NATIONAL LABS Site Name: __ ..:..N;.::O::,N;..;-E:::;R:.;c:.= O¥':.;cA.:..:lN::..:..:+...:S::.;:EP'I1=...:..:;C::-_____ _ 

Address: ACCOUNTS PA YABLE MS0154 Site Address: fffy'L 2N&AFB. NM 
P.ollox 5130 -'kO...='l f2:~TLA'::-:-;;...J~C==-;;"';';;"';~--------

ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.:..,.: ____________ _ 

FAX: Customer P.O. #: 28518 Quote #: 211946 

Serial'" of Modules Shipped '" of Modules for 1nstaIJation ~ '" of Trip Blanka -1-

'" 179<l87 #I 179]44 

1/ 179150 - #1179233 

# · # 

I,'. 'It}1~08'i1'~'ITllB,H Total Modules Shipped: ]42 
;'\: !iJ),l1il,}s,c-.;;,ftl1'f$''i;;· Total Modules'R-eci:iVed: .' 14-Z-
'>;; fk~H.OJitL - 41 Total Modules Installed' ] ~S-

'" - 41 

-~-
· #I 

· fI 

~fI · # 

# · # 

,':'. # il1.lff 14f"d , -',ttl'l:"'j.J.l{;iI.:! ,Seriiil<ll ofTnPFllanks (Client DecidesJ' ,'" 

\,,1; ~''1.1.1;Jf'' -41,;1-11'1'5/' " "',I',:rU:Z!71:. '" II 
<f '" - '" ,jj, # 'f 

i;~l : ~ : ',:: : 
'" · # '\ '" - '" # 41 '" 

'" · #I 'j'# .# # #I '11 
......... 

Prepared By: ('Q 

Verified By: '1LA./..Lt1 
L7r J...-- : 41 II -II 

4. m.,,~A"./~ .'4/ . .", ':# 

Installation Petrorm~d·By: . 'U lnst-allation Method(s) (drcle those lhat-appfy): 

Name (please print): C,c.iS'i/CT" &l u, N rArt4 'Slide Ha~, er Hammer, Drill Auger 

Cmnpany IAffiliation: .,.-,;, ,.J L. /,J ""'" Other: ~ £=.r" ~.5e:::: 

Pieces 

PieCes 
Pieces 

InstliHalien Star.fDate and Time:4/~.J!o '2-- I () giST t!fp.I PM 

1nstalllilion Complete'Date anti Time: 51 ?/~ '-- ' 107"1 tl I 
Retriev.aI'PerfoTITlild'By: f Total Modules: Retrieved' ______ _ 

Name (please prim): & t-!S ~/2...r 0. u ,..-J rA.-...t /.{ Total Modules' Lost in Field: 

Company/Affiliation:l S,AJ/'-//U -. Total Unused Modules Returned: 

PieceS 

Pieces 

Retrieval Start Date and 'f.ime: ~ a/D "Z- I I : AM PM 
Retrieval'Complete Dat~ and,Ti~;, I I : AM PM 

Relinquished By _L~ 1./ ,f ----- Date Time Received B
J

' M 114. ~(.U\tI.-ev Date 

Affiliation: W.L. Gore ~ AssolJale~ lntd" J- 4--o;z. t -;.: UJ Affiliation' ~CLII\ ~ i U\ I £ £.. .3- j,- E>1. 
.' ~elinqujshed By "1AJ d L ~ "'~~ '\.~( ML' '- Date Time Received B)I)'C·---------

r;JfHiation: ("/~£ () U c: I~-rrz I ~}~ Affiliation' 

Dale 

Time 

Time 

~\ .. (elinquished By Date Time Received B'\L"-n'~(/..'" ~ Date Time 

Affiliation . Affiliation:'W.L. 6Iofe & ASSoci~.1nc. i5/~~ ;-Y:OD 
GORE·SORBER ®Screening S"I'lif)' iJ a regi.,.red service mark ofW.L Gore &Associa/es, inc, FORM8R.8 

1/0810] 



GORE·SORBER@ Screening Survey Chain of Custody 

.. ,- For W.L. Gore & Associates use oruy 
, Production Order # -J.1u09:u6.u.OOJUL?5.l-______ _ 

@D~ 
'--"::-- W. L. Gore & Associates, Inc., Survey Products Group 

100 CheJaptake Boulevard. Elklon. Maryland 21921 • Tel: (410) 392-7600 • Fax (410) J06-4780 

1 nSlrucllons: c USlOmer mUSI camp, ele ALL h d d 11 s a e ce S 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAJN+ SEPTIC 

Address: ACCOUNTS PAYABLE MS0l54 Site Address: !a"vl:: 2J'ftr AFB. NM 

P.O.BOX 5130 \0::., f2-Ti-A...J D 

ALBUQUERQUENM 87185 U.S.A. Project Manager: MIKE SANDERS 

Phone: 505-284-3303 Customer Project No.: . 

FAX: S-o~- 2-'0 ct- 2. b 1(.. Customer P_O. 41: 28518 Quote#: 211946 

Serial # of Modules Shipped # of Modules fQr Installation .....ill... # of Trip Blanks 7 

11179087 . 41 179144 . ::~ #(Et~rl6\~~;;ii,,~,1IUi47$;t:' Total Modules Shipped: 142 Pieces 

41 179150 - # 179233 .' ~JfIS~ . W',fJ'/'iiW" TotalM'odu)es Received: J4"2- PieCes " SflJ '. j."" .:.ei': .:. ::i 
# - # . : , - , Total ModilJes Inslalled' ) "3'S- Pieces 

# - # .. '; # - # . Serial'</! of Trip Blanks (Client Decide&) , 
- 41 I:;'" # - # # il:iit;?/r.1,il1J,w;; '# # 

~ - 41 # - # ~f1f'i7l~;Z~~;ii 41 tI 

# 1:5 # 41 . ~ '. , . -,,- ... 
# fj .. 

# . # ,',.c-. # - # # 41 # 

# - # ,:,' , - 41 1/ # If 

# # If # - # # 41 .# . 

Prepared By: (IL . 1'7l·J...- '1# # 'fI 

·Verified By: '1li-,A./..L a J "'_ '7l'J.,.A~', .,# # ., 
)nsiillJa'Uon Peifor-m{ldBy: 'V Instalhllion Method(s) (circle those lhot apply): 

Name (please print): Clc.B~ Gl u u--.I 'I A.rI/.? . Slide Ha6'r Hammer Drill Auger 

CompanyJAffilistion: .,....~ " .. .J(.- / N M- Other: <U.r'~L5e=::. 

Installation Start Dale and Time:4J~~-z.... J(J e.{51 ~PM tJ. 
lnstallation Complete Date and Time: 5'1 ,/lJ <-- 107'10 1 : .ew·PM 
Retrieval Penonned'By: 

1 
Total Modules Retrieved' 7"1 Pieces 

Name (please print): C-tt-lSri2-r OUI"...)rA~4 Tolal Modules Losl in Field: ~ Pieces 

Company/Affiliation: I SAIl.-Z/U 1'-"\ Total Unused Modules Returned: .~ Pieces 

Retrieval Start Date and TIme: ~6/r;7.-- I I : AM PM 
Retrieval'Complete Date anll TiJYC~ 

. 
1 I : AM PM 

Relinquished By l~ 1./ I,! ""- Date Time Received B VIA. \ Vo, s""",.\ OilS .Date Time 

Affiliation: W.L. Gore <'!t Assoc' ate ,-IlJc. J-Ij--o;z. I;C (.(J Affiliation: S "-"" c\, ~ I b\;~ ~-'t)~0'l 
If.eJinquished By ~{.I(/d ~Uu,. fJ 7 IdA (1 Date Time Received By' Date Time 
~ffiJiation:· ~""'d\.\ NL.U, \3; U 1)-11-!)~ 0'/35 Affiliation: . 

. nquished By Date Time Received B,,' '/.'f...J!.-J.jJj L ~ 7/YLJ .. o·;, Date Time 

Affiliation Affiliation: W.L. Gti & Associates,~c, S-d'/-a;. /, -:) • -~t. ~, ,.:\ 

GORE·SORBER ® Screening Survey is a regi51ered service mark oJW.L Gore & Associale3, Inc. FORM8R.8 
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GORE.SORBER® Screening Survey 
lnsta11ation and Retrievul Log 

SITE NAMlf & LocknUN 

.u..-of_4_. 
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13. 

§. 
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14. 
IS. 
,,:;. 

J.J.!!. 
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25. 
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27. 
28. 

30. 
31. 

32. 
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35. 

37. 

140. 
\41. 

MODULE 41 

1')9087 

179088 

179089 
179090 

179091 _v 

_17~093. 
179094 
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179096 

_179098 
179099 

]7910] 

ITIl!02 

1~104 
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]79]06 

179107 
179108 
179109 

179110 
179]]1. 
179112 
17911, 
179114 

179117 
179118 
)79119 

179]20 

179122 
1791:23 

~125 
179126 

179128 

EVIDENCE OF UQUID 
HYDROCAR!30NS (J..Pt:l) MOOULElN 

JNSiALLATION 
DATElITMJ: 

or WATER 
HYDROCARBON ODOR (eheeA: one) COMMENTS 

(elude G.J 

LPl-J ODOR NONE YES NO 

, . oE! -Z--z. .~ f -SS--3 
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44. 
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49. 
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55. 

.56. 

63. 

66. 
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74. 
/5. 

76. 

18.:. 

~o. 

" j. 
182, 

83. 
M. 

119129 
119130 

119]32 

1"79133 
179134 
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1791~ 
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179140 
379141 
179}42 
1~143 
179144 
1/9150 
17~] 
179U2 
179153 
179154 
j29lS5 
179156 

179]57 
179158 
1'19]59 
J79160 
179161 
} '].9162 
179J61. 
fl916~ 

179165 
179166 
179167 

17911~ 

179171 
179m 
17917~ 

1791'14 
1791'1S 

(CMdr.tJS _. 

-iJiH ODOR NONE YES NO 
IAI .• 1 

I ... t437k-Io.o()z 10&1 

. 
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UNE MODULE 1/ )NST ALLA nON RETRIEVAL 
DATEJTIME 1/ PATEfTIM~ 

85. 
86. 
87. 
88. 
89. 
90. 
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.' 92. 

93. 
94. ' 

95. 
96. 
97. 
98. 
99. 
100. 

179116 ~7z"1J()'Z. 14 31 
179177 J l' , 14'- D 

179180 1 I I ()q~ 

179181 o~~ 
1'19182 0"13"1 
179183 09'1-3. V 
179184 1»-#7 5-lS-lIt, II, \'J 

179186 //13 
179187 III&! ' 
179188 117.2. t~,.. 
179]89 J/~ S-I~·o7. lJ_.~ 

179191 J ZS'jl 

SlTE NAME & LOCATJON 

EVJPENCE Of UQUlD 
HYDROCARBONS'(l.PH} 

or 
HYPI<QCARBON anon. 

(eMek ~ "pJII'0pricleL 
LPR ODOR NONE 

MODULE IN 
WATER 

(check OM) 

YES NO 

. 

COMMENTS 

1 I Z. 

~. i 

f Z. 
I . 

4 

/ 
7 

j -'2. 
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,....a4. 179215 11z.2.. 15-Hrl)2.,1i ; U 

12S. 
,... 126. 179217 'V 121'1' 5'/H)1." 0 '155 

- ' I 

f 

..JI r 

, . ~ 

~ I 

FORM 29R.l 
6/]310) 



-...., 
'" -'" ~V\ 

~fi\ 

1 

DATE 
ANALYZED 

512812002 
512912002 
512912002 
512912002 
512912002 
512912002 
5/29/2002 
5/2912002 
512912002 
512912002 
512912002 
5/2912002 
512912002 
512912002 
512912002 
512912002 
5/2912002 
5/2912002 
512912002 
5129/2002 
512912002 
512912002 
512912002 
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 
179209 

BTEX, ug BENZ, UQ 

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 SCRE, 1 SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCsISVOCs (A 1) 

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

TOl UQ EtBENZ, UQ m~XYL,ug oXYl, ug Cll C13, &C15, Ug UNDEC, ug 
0.02 0.01 .0.01 0.Q1 

nd nd nd nd 0.05 
0.18 nd 0.09 0.03 0.19 

nd nd 0.03 nd 0.00 
nd nd nd nd 0.05 

0.10 nd 0.02 nd 1.20 
0.11 nd 0.07 0.03 0.10 
0.05 0.01 0.02 nd 0.14 
0.03 nd nd ·nd 0.07 

nd nd nd nd 0.04 
nd nd bdl nd 0.10 

0.08 nd 0.01 nd 0.08 
nd nd nd nd 0.08 
nd nd nd nd 0.09 
nd nd nd nd 0.05 
nd nd nd nd 0.05 

0.30 0.03 0.06 0.03 . 0.15 
nd nd 0.02 nd 0.10 
nd nd 0.02 nd 0.07 

0.03 nd 0.03 nd 0.11 
0.04 nd 0.05 nd 0.08 

nd nd 0.01 nd 0.11 
nd nd nd nd 0.07 
nd nd 0.04 nd 0.08 
nd nd 0.04 nd 0.08 
nd nd 0.02 nd 0.09 
nd nd 0.03 nd 0.15 

0.04 nd 0.03 nd 0.09 
nd nd nd nd 0.05 
nd nd bdl nd 0.08 
nd nd 0.02 nd 0.04 
nd nd. 0.02 nd 0.04 

0.04 nd nd nd 0.06 
0.22 nd 0.03 0.02 0.29 
0.09 nd 0.03 bdl 1.28 

nd nd nd nd 0.02 
nd nd 0.03 nd 0.04 

0.04 nd 0.02 nd 0.09 
0.04 nd 0.03 nd _..Q.QL 

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

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

0.02 

0.03 
0.10 

bdl 
0.05 
1.12 
0.08 
0.06 
0.03 
0.02 
0.03 
0.03 
0.04 
0.03 

bdl 
0.03 
0.05 

bdl 
0.04 
0.05 
0.02 
0.04 
0.03 
0.04 
0.04 
0.04 
0.05 
0.04 
0.03 
0.03 
0.04 
0.03 
0.04 
0.06 
1.13 
0.02 
0.04 
0.04 

bdl 

., 
TRIDEC, ug PENTADEC, ug TMBs, ug 

0.Q1 . 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 0.00 
0.02 0.04 0.00 
0.01 0.04 nd 

bdl 0.03 0.04 
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 0.00 
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 
0.01 bdl 0.00 
0.02 0.03 0.00 

bdl bdl 0.00 
0.01 bdl 0.00 
0.02 bdl 0.03 
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_CCXrpl 
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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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) 

124TMB, ug 135TMB, ua ct12DCE, ua 
0.03 0.02 

nd nd nd 
0.06 0.03 nd 

bell bdl nd 
nd nd rid 

0.04 bdl nd 
0.10 0.04 nd 

bdl bdl nd 
0.04 bdl nd 

bell 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 STANDARDTARGETVOCslSVOCs (Ai) 

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

t12DCE, ua c12DCE, UCI NAPH&2-MN, Ug NAPH, UCI 2MeNAPH, UCI 
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 {J.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 O~L. _Jl.03 

Nomdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the 11' ... · -:.-jual compounds were reported as bell. 

-.J 

MTBE, UCI llDCA, UCI 
0.04 0.04 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

• 
-

l11TCA ug 12DCA, UCI 
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 rid 
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 

0.05 nd 
0.02 nd 
0.03 nd 

nd nd 
rid nd 

CCT_CCXrpt 
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SAMPLE 
NAME 
MDL= 

179112 
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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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 PCE, 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 

14DCB, 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 SCRE 1 SURVEY ANALYTICAL RESULTS 
SANDIA NATlON1\L LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCs/SVOCs (A1) 

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 0.03 nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd ndi 
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 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 bd~. 

,. 
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RISK ASSESSMENT FOR DSS SITE 1006 3/1212004 

DSS SITE 1006: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1006, the Building 6741 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area (TAl-III on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The original septic system consisted of septic tank and distribution box that 
emptied to aT-shaped drainfield, with a 40-foot-wide lateral at the end of a 65-foot-long drain 
line. The system was later expanded, probably when the building was modified in the early 
1980s, to a drainfield with seven drain lines, each 100- to 11 O-feet long. Available information 
indicates that Building 6741 was constructed in 1968 (SNUNM March 2003), and it is assumed 
that the septic system was also constructed at that time. In 1994, the septic system discharges 
were routed to the City of Albuquerque sanitary sewer system (Aas April 1994). 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 1006 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the septic system 
at this site. Because operational records were not available, the investigation of the site was 
planned to be consistent with other DSS site investigations and to sample for the COCs most 
commonly found at similar facilities. 

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest 
major drainage is the Arroyo del Coyote, located approximately 1.5 miles northeast of the site. 
No springs or perennial surface-water bodies are located within 2.5 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 and slopes to the west. I nfiltration 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 1006 is 
unpaved with some native vegetation, and no storm sewers are used to direct surface water 
away from the site. 

OSS Site 1006 lies at an average elevation of approximately 5,343 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 460 feet below ground 
surface (bgs). Groundwater flow is to the west-northwest in this area (SNUNM March 2002). 
The nearest groundwater monitoring wells are approximately 1,200 feet west of the site in the 
northwest corner of T A-III. The production wells nearest to DSS Site 1006 are northwest of the 
site and include KAFB-4 and KAFB-2, which are approximately 2.5 and 3.3 miles away, 
respectively. 
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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 
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 1006 was effluent discharged to the environment from 
the drainfield at this site. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1006 Potential COC 
Sampling Area Source 

Soil beneath the Effluent 
septic: system discharged to the 
drainfield environment from 

the drain field 

COC = Constituent of concern. 
000 = Data Ouality 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 in three locations across DSS Site 1006. The 
samples were collected with a Geoprobe ™ from two 3- or 4-foot-long sampling intervals at each 
boring location. Drainfield sampling intervals started at 7 and 12 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 OA/OC samples collected at the site and the 
laboratories that performed the analyses. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1006 

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 
6 6 
1 0 
0 0 
7 6 

GEL GEL 

DSS 
EB 
ERCL 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
SVOC 
T8 
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. 

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radlonuclides 
6 6 6 6 6 
1 1 0 0 1 
0 0 0 0 0 
7 7 6 6 7 

GEL, ERCL GEL, ERCL '--- GEL __ GEL GEL, RPSD 

Gross 
AlphalBeta 

6 
0 
0 
6 

GEL 
-

c; 
C/) 

~ 
> 
C/) 
C/) 

~ 
C/) 

~ 
~ 
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C/) 
C/) 
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The DSS Site 1006 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering laboratories, Inc.) and the on-site 
SNUNM Environmental Restoration (ER) Chemistry laboratory (ERCl) and Radiation 
Protection Sample Diagnostics (RPSD) laboratory. Table 3 summarizes the analytical 
methods and the data quality requirements from the SAP (SNUNM October 1999) and FIP 
(SNUNM November 2001). 

Table 3 
Summary of Data Quality Requirements for DSS Site 1006 

Analytical Data Quality 
Methoda Level GEL ERCL RPSD 

VOCs Defensible 6 None None 
EPA Method 8260 
SVOCs Defensible 6 None None 
EPA Method 8270 
PCBs Defensible 6 None None 
EPA Method 8082 
HE Compounds Defensible None 6 None 
EPA Method 8330, MEKC 
RCRA Metals Defensible None 6 None 
EPA Method 600017000 
Hexavalent Chromium Defensible 6 None None 
EPA Method 7196A 
Total Cyanide Defensible 6 None None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None None 6 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 6 None None 
EPA Method 900.0 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. 
"EPA 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). 
MEKC = Micellar Electro-Kinetic Chromatography. 
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. 
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The QAJQC samples were collected during the baseline sampling effort according to the ER 
Project Quality Assurance Project Plan. The QAlQC samples consisted of one trip blank (for 
VOCs only), one field duplicate for SVOCs, HE compounds, RCRA metals and gamma 
spectroscopy. No significant OAJOC problems were identified in the OAJOC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to 
"Verification and Validation of Chemical and Radiochemical Data," Technical Operating 
Procedure (TOP) 94-03, Rev. 0 (SNUNM July 1994) or SNUNM ER Project "Data Validation 
Procedure for Chemical and Radiochemical Data," Administrative Operating Procedure 
(AOP) 00-03 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1006 proposal for no further action (NFA). The gamma spectroscopy data 
from the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DOOs have 
been fulfilled. 

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

III. 1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1006 
is based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (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 1006, 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 1006 are 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 1006. 

111.3 Rate of Contaminant Migration 

The septic system at DSS Site 1006 was deactivated in the early 1990s when Building 6741 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COGs 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 
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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 predominantly dependent upon 
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to 
reach the depth at which COCs may have been discharged to the subsurface from this system. 
Analytical data generated from the soil sampling conducted at the site are adequate to 
characterize the rate of COC migration at DSS Site 1006. 

IliA Extent of Contamination 

Subsurface baseline soil samples were collected from boreholes drilled at three locations 
beneath the effluent release area (drainfield) at the site to assess whether releases of effluent 
from the septic system caused any environmental contamination. 

The baseline soil samples were collected at sampling depths starting at 7 and 12 feet bgs in the 
drainfield area. Sampling intervals started at the depths at which effluent discharged from the 
drainfield drain lines would have entered the subsurface environment at the site. This sampling 
procedure was required by New Mexico Environment Department (NMED) regulators and has 
been used at numerous DSS-type sites at SNUNM. The baseline soil samples are considered 
to be representative of the soil potentially contaminated with the COCs at this site and are 
sufficient to determine the vertical extent, if any, of COCs. 

IV. Comparison of COCs to Background Levels 

Site history and characterization activities are used to identify potential COCs. The 
DSS Site 1006 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs evaluated in this risk assessment include all detected organic and all 
inorganic and radiological COCs for which samples were analyzed. When the detection limit of 
an organic compound was too high (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 uses only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1006. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VIA discusses the results presented in Tables 4 and 5. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1006 with 

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

Is Maximum COC 
Concentration Less 

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

COC (mglkg) (mglkg)a Screening Value? aquatic) 
Inorganic 
Arsenic 4.5 4.4 No 44c 

Barium 225 214 No 170d 

Cadmium 0.15 J 0.9 Yes 64c 

Chromium. total 11 15.9 Yes 16c 

Chromium VI 0.347 1 Yes 16c 

Cyanide 0.0695e NC Unknown NC 

Lead 7.2 11.S Yes 4ge 

Mercury 0.OS4 J <0.1 Unknown 5500e 

Selenium 0.43 J <1 Unknown soot 
Silver 0.021 e <1 Unknown 0.5e 

Organic 
2-Butanone 0.022 NA NA 19 

bis(2-Ethylhexyl) phthalate 0.21 J NA NA 8519 

Toluene 0.0053 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 1995. 
cYanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration listed is one-half the maximum detection limit. 
'Callahan et al. 1979. 
9Howard 1990. 
hMicromedex, Inc. 1998. 

Log Kow 
Ifor oraanlc COCs) 

-
-
-
-
-
-
-
-

-
-

0.299 
7.6h 

2.69c 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 

Yes 
Yes 
Yes 
No 

No 

Yes 
No 

--

BCF ~ Bioconcentration factor. 
COC ~ Constituent of concern. 

Log ,. Logarithm (base 10). 
mg/kg ,. Milligram(s) per kilogram. 

SNUNM = Sandia National Laboratories/New Mexico. 
'" Information not available. 

DSS ,. Drain and Septic Systems. NA ,. Not applicable. 
J ~ Estimated concentration. NC ,. Not calculated. 
Kow '" Octanol-water partition coefficient. NMED '" New Mexico Environment Department. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1006 with 
Compari,son to the Associated SNUNM Background Screening Value and BCF 

Is Maximum coe 
Activity Less Than or 

Maximum Activity SNUNM Background Equal to the Applicable 
(All Samples) Activity SNUNM Background BCF 

COC (DCI/g)" (DCI/Q)b Screening Value? (maximum aQuatic) 
Cs-137 ND(0.0189) 0.079 Yes 
Th·232 0.789 1.01 Yes 
U·235 ND (0.117) 0.16 Yes 
U·238 ~ __ 0-,-934 

~ 

1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values andlor are bioaccumulators. 
·Value listed is the greater of either the maximUm detection or the highest MDA. 
bDinwiddie September 1997, Southwest Area Supergroup. 
cNMED March 1998. 
dBaker and Soldat 1992. 
BCF .. Bioconcentration factor. 
COC ::: Constituent of concern. 
DSS =< Drain and Septic Systems. 
MDA ::: Minimum detectable activity. 
ND ( ) '" Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCilg ::: Picocuria(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900d 

900d 

3 DODd 
3000d 

Is COCa 
Bloaccumulator?C 
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Yes 
Yes 
Yes 
Yes 
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v. Fate and Transport 

The primary releases of GOGs at DSS Site 1006 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6741 Septic System. 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 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 1006, as virtually all of the moisture either drains away from the site or 
evaporates. Because groundwater at this site is approximately 460 feet bgs, the potential for 
GOGs to reach groundwater through the unsaturated zone above the water table is extremely 
low. 

GOGs at DSS Site 1006 include both inorganic and organic constituents. The inorganic GOGs 
are nonradiological analytes (no radiological analytes above background were detected). With 
the exception of cyanide, the inorganic GOGs 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 COGs at DSS Site 1006 consist of bis(2-ethylhexyl) phthalate, 2-butanone, 
and toluene. Organic GOGs may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light and, therefore, takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water and may 
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the arid environment 
at this site. Because of depth of the GOGs in the soil, the loss of 2-butanone and toluene 
through volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1006. The 
GOGs at this site include nonradioJogical 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. 

Table 6 
Summary of Fate and Transport at DSS Site 1006 

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

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

VI.1 Introduction 

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

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

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

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

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

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

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

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1006. 
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 1006 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at 
DSS Site 1006 is approximately 460 feet bgs. No intake routes through plant, meat, or milk 
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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 1006. 

Pathway Identification 

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

VIA Step 3. Background Screening Procedure 

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

V1.4.1 Methodology 

Maximum concentrations of non radiological COCs are compared to the approved SNUNM 
maximum screening levels 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 that 
did not have either a quantifiable or calculated background screening level are considered in 
further risk assessment analyses. 

For radiological COCs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protectiof1 of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and are 
detected above the analytical minimum detectable activity are carried through the risk 
assessment at the maximum activity levels. The resultant radiological COCs remaining after 
this step are referred to as background-adjusted radiological COCs. 

V1.4.2 Results 

Tables 4 and 5 show the DSS Site 1006 maximum COC concentrations that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, two constituents were measured at 
concentrations greater than the corresponding background screening values. Four constituents 
do not have quantified background screening concentrations; therefore, it is unknown whether 
these COCs exceed background. Three non radiological COCs are organic compounds that do 
not have corresponding background screening values. 
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Historical Activities Current and Future Activities 
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Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1006, Building 6741 Septic System 
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For the radiological COCs, no constituents exceed background concentration values. 
Therefore, the radiological COCs are eliminated from further evaluation in the risk assessment. 

VI.5 Step 4. Identification of Toxicological Parameters 

Table 7 lists the nonradiological COCs retained in the risk assessment and provides the values 
for the available toxicological information. The toxicological values for nonradiological COCs 
presented in Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2003), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the 
EPA Region 6 electronic database (EPA 2002a), and the Risk Assessment Information System 
(ORNL 2003) electronic databases. 

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 COCs 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 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 thissite, risk values for a residential 
land-use scenario are also presented. 

V1.6.2 Risk Characterization 

Table 8 shows an HI of 0.02 for the DSS Site 1006 nonradiological COCs and an estimated 
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 9 shows an HI of 0.02 and an estimated excess cancer risk of 
3E-6 for the DSS Site 1006 associated background constituents under the designated industrial 
land-use scenario. 

Because none of the radiological COCs exceed background concentration values, these COCs 
are eliminated from further evaluation in the risk assessment for the industrial land-use 
scenario. 
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Table 7 
Toxicological Parameter Values for DSS Site 1006 Nonradiological COCs 

RIDo RIDinh SFo SFinh 
COC (ma/kg-d) Confidence$ (mQ/kg-d) Confidencea (mQ/kg-dav)-1 (mQ/kg-dav)-1 

Inor~anic 

Arsenic 3E-4c M - - 1.5E+Oc 
Barium 7E-2c M 1.46 - -
Cyanide 2E-2c M - - -
Merc~ry 3E-4e - B.6E-5° M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
2-Butanone 6E-1c L 2.9E-1° L -
bis(2-Ethylhexyl) phthalate 2E-2f - 2E-2f - 1.4E-2f 
Toluene 2E-1c M 1.1E-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 . 
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). 
fToxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 

1.5E+ 1C 

-
-
-
-
-

-
1.4E-2f 

-

Cancer 
Classb 

A 
D 
D 
D 
D 
D 

D 
-

"----- ~ -

ASS '" Gastrointestinal absorption coefficient. (mg/kg-day)·1 = Per milligram per kilogram day. 
COC '" Constituent of concern. NMED 
DSS '" Drain and Septic Systems. RfDinh 
EPA '" U.S. Environmental Protection Agency. RfDo 
HEAST '" Health Effects Assessment Summary Tables. SFinh 
IRIS '" Integrated Risk Information System. SF 0 

mg/kg-d '" Milligram(s) per kilogram day. 

= New Mexico Environment Department. 
'" Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
'" Oral slope factor. 
'" Information not available. 

ABS 

O.03d 

O.Q1d 
O.1 d 

O.01d 
0.01d 
O.01d 

O.1d 
0.019 

'--- 0.01d_ 
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Table 8 
Risk Assessment Values for DSS Site 1006 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 

(All Samples) Hazard 
COC (mg/kg) Index 

Inorganic 
Arsenic 4.5 0.02 
Barium 225 0.00 
Cyanide O.0695b 0.00 
Mercury 0.084 J 0.00 
Selenium 0.43J 0.00 
Silver 0.021b 0.00 
Organic 
2-Butanone 0.022 0.00 
bis(2-Ethvlhexvl) phthalate 0.21 J 0.00 
Toluene 0.0053 0.00 

Total 0.02 

aEPA 1989. 
bConcentration was one-half the maximum detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mglkg = Milligram(s} per kilogram. 

= Information not available. 

Table 9 

Cancer 
Risk 

3E-6 
-
-
-
-
-

-
1E-9 

-
3E-6 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.21 1E-5 
0.04 -
0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 5E-9 
0.00 -
0.26 1E-5 

Risk Assessment ValUes for DSS Site 1006 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COC (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 214 -
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 = MiUigram(s) per kilogram. 
NC = Not calculated. 

= Information not available. 
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Cancer 
Risk 
3E-6 

-
-
-
-
-

3E-6 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.04 -
- -
- -
- -
- -

0.24 1E-5 
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For the nonradiological COCs under the residential land-use scenario, the HI is 0.26 with an 
estimated excess cancer risk of 1 E-5. The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and for 
dust to be present in predominantly residential areas. Because of the nature of the local soil, 
other exposure pathways are not considered (see Appendix 1). Table 9 shows an HI of 0.24 
and an estimated excess cancer risk of 1 E-5 for the DSS Site 1006 associated background 
constituents under the residential land-use scenario. 

Because none of the radiological COCs exceed background concentration values, these COCs 
are eliminated from further evaluation in the risk assessment for the residential scenario. 

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

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.02 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess 
cancer risk is 3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determines risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. The incremental risk is determined by subtracting risk 
associated with background from potential COC risk. These numbers are not rounded before 
the difference is determined and therefore may appear to be inconsistent with numbers 
presented in tables and within the text. For conservatism, the background constituents that do 
not have quantified background screening concentrations are assumed to have a hazard 
quotient of 0.00. The incremental HI is 0.00 and the incremental estimated excess cancer risk 
is 6.40E-8 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under an industrial land-use 
scenario. 

Because none of the radiological COCs exceed background activity values, these COCs are 
eliminated from further evaluation in the risk assessment for the industrial land-use scenario. 

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.26, 
which is below numerical guidance. The estimated excess cancer risk is 1 E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ); thus, the excess cancer risk for this site is slightly above the suggested 
acceptable risk value. The incremental HI is 0.01 and the estimated incremental cancer risk is 
2.62E-7 for the residential land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from non radiological COCs under the residential land-use 
scenario. 

Because none of the radiological COCs exceed background activity values, these COGs are 
eliminated from further evaluation in the risk assessment for the residential land-use scenario. 
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VI.8 Step 7. Uncertainty Discussion 

The determination ot the nature, rate, and extent ot contamination at DSS Site 1006 is based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001). The DOOs contained in these two documents are 
appropriate tor use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential GOG releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality for the risk assessment at DSS Site 1006. 

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

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

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a combination of estimated values and values from the IRIS (EPA 2003), 
HEAST (EPA 1997a), EPA Regions 6,9, and 3 (EPA 2002a, EPA 2002b, EPA 2002c), and 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000). Where values are not provided, information is not available from the HEAST (EPA 
1997a), IRIS (EPA 2003), Technical Background Document for Development of 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. 

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

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 1006 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COGs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways are applied to the residential land-use scenario. 

AU3.{)4N>/PISNL04:rs5479.doc D-19 840858.01 03112104 3:08 PM 



RISK ASSESSMENT FOR DSS SITE 1006 311212004 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological GaGs show that for the industrial land-use scenario the HI (0.02) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED 
for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00, and the 
incremental estimated excess cancer risk is 6.40E-8 for the industrial land-use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological GaGs show that for the residential land-use scenario the HI (0.26) is below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-5. 
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.01 and the 
incremental estimated excess cancer risk is 2.62E-7 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential 
land-use scenario. 

Because none of the radiological GaGs exceed background concentration values, these 
GaGs are 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 GaGs 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 is 
tabulated in Table 10. 

Table 10 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1006, Building 6741 Septic System Carcinogens 

Scenario Nonradiological Risk Radiological Risk 
. Industrial 6.40E-8 0.0 
Residential 2.62E-7 0.0 

DSS = Drain and Septic Systems. 

Total Risk 
6.40E-8 
2.62E-7 

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. 
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VII. Ecological Risk Assessment 

VI 1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1006. A component of the NMED Risk· 
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 

VI1.2 Scoping Assessment 

The scoping assessment primarily focuses on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk-management decision (Section VI 1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VIt.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1006 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COCs are 
considered to be COPECs. 

V11.2.2 Bioaccumulation 

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

V11.2.3 Fate and Transport Potential 

The potential for the COCs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COGs also are expected to be 
of low significance. 
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V11.2.4 Scoping Risk-Management Decision 

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

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

311212004 

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 SWMUlAOC, 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 
19951: Workbook: Future Use Management Areas 3,4,5, and 6 (DOE and USAF January 
19961: Workbook: Future Use Management Area 7 (DOE and USAF March 19961. At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

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

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

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

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

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

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

particulat~ 
Dermal contact (nonradiological Dermal contact (non radiological 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 Assessmenf' (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code deSignated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
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/resradlhome21 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 
EFO= 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 ______________ __ 

S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

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

where: 

C, * IR * EF * ED * (Yv.F or hEF) 
I =--------------~~~~~-
, 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 =~'-----------------------

Q BW*AT 

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

3/12/2004 

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 [LJ) 
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) 

IRi = 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 O-s 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 wit! 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) 250"·b 52 wk/yr)a,b 350",b 
Exposure Duration (yr) 25a.b,e 30",b,e 30a,b,e 

7oa,b,e 70 Adulta,b,e 70 Adulta.b,e 

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

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

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95Q3,b 10,950 a.b 

(= ED x 365 daytyr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Childa,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Child3 

Inhalation Rate~m3/da}') 20a,b 30 Adulta 20 Adulta 

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

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

InQestion Rate !liter/d~ 
Dermal Pathwa'L 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (mQ!cm2) 0.2a 0.07 Adult" 0.07 Adulta 

Exposed Surface Area for SoiVDust 2,800 Childa 2,800 Child" 
(cm2/day) 3,300" 5,700 Adult" 5,700 Adult" 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 3oa,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) 10,95()d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,95oe 
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

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

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

0.25b,d 
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