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

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

Sys tem Abandoned Fo r the 
Buih LlslTim(' 

1006 Bldg 67-'1 Septic TA-I11 
SYStem 

1%8 1994 1992, 1995 1996 

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

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

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

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

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

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

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

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

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

System (hacldilled 
before 1Q95 

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

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

Depth to Groundwater 

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

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

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

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

Investigations 
A backhoe was used io positively locate buried components (drainfield drain lines, drywells) for 
placement of soil-vapor samplers and soil borings. 
Passive soil-vapor samples were collected in drainfield and seepage pit areas to screen for VOCs. 
Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to 
determine if COCs were released to the environment from drain systems. 

The years that site-specific characterization acti vit ies were conducted. and soil sampling 
deoths at each of these twel ve AOC sites arc as fo llows: 

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

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

Lnca ted With Drywe ll s 
A Backhoe 

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

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

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

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

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

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

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

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

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

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

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

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

Summary of Data Used for NF A Justification 
Seven of the twelve DSS sites were selected by NMED for passive soil-vapor sampling to screen for 
VOCs, and no significant VOC contamination was identified at any of the seven sites. 
Soil samples were analyzed at on- and off-site laboratories for VOCs, SVOCs, PCBs, HE compounds, 
metals, cyanide, gross alpha/beta activity, and radionuclides by gamma spectroscopy. 
Very low levels of VOCs were detected at eleven sites, SVOCs and PCBs were detected at seven sites, 
and cyanide was identified at six of the sites. HE compounds were not detected at any of these sites. 
Arsenic was detected above background at six sites, and barium was detected above background at 
one site. No other metals were detected above background concentrations. 
Either U-235 or U-238 was detected at an activity slightly above the background activity at three of the 
twelve sites and , although not detected, the MDA for one or both of these two radionuclides exceeded 
background levels at five sites. Gross alpha activity was slightly above background in one sample from 
one of the twelve sites, and gross beta activity was below background in all samples from the twelve 
sites, 
All confirmatory soil sample analytical results were used for characterizing the sites, for performing the 
risk screening assessments, and as justification for the NFA proposals for these sites. 

Recommended Future Land Use 
Industrial land use was established for these twelve DSS AOC sites. 

Results of Risk Analysis 
Risk assessment results for the residential scenario are calculated per NMED risk assessment guid
ance as presented in "Supplemental Risk Document Supporting Class 3 Permit Modification Process" 
(SNL October 2003). 
Because COCs were present in concentrations greater than background-screening levels or because 
constituents were present that did not have background screening numbers, it was necessary to per
form risk assessments for these twelve DSS sites. The risk assessment analyses evaluated the 
potential for adverse health effects for the residential land-use scenario. 
As shown in the table below, the total His and estimated excess cancer risks for six of the twelve 
DSS sites are below NMED guidelines for the residential land-use scenario. 
For five additional sites, the His are below the residential guideline, but the total estimated excess 
cancer risks are slightly above the residential guideline. However, the incremental excess cancer risk 
values for these five sites are below the NMED residential guideline. 
For one of the twelve sites (DSS Site 1029), the total HI and estimated excess cancer risk are slightly 
above the NMED guidelines for the residential land-use scenario due to an isolated detection of 
asphalt-like SVOCs in a single sample. With the removal of these SVOCs from the risk assessment, 
the incremental values are below the residential scenario guideline. 
The residential land-use scenario TEDEs ranged from none to 0.18 mrem/yr, all of which are 
substantially below the EPA guideline of 75 mrem/yr. Therefore, these DSS sites are eligible for 
unrestricted radiological release . 
Using the SNL predictive ecological risk assessment methodology, four of the twelve AOCs were 
evaluated for ecological risk based on the depth of the available data (i.e. , 0 to 5 feet bgs). The 
ecological risk for all of these sites is acceptable. 
In conclUSion, human health and ecological risks are acceptable per NMED guidance. Thus, these 
sites are proposed for CAC without institutional controls. 

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

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

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

1007 Bldg 67)0 SeptiC System 

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

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

1024 

I Smile SVSIet1lS 

MO·I46. MO-2JS. T-40 
ScDtic S ~leUl 

I 1\'1024]·245 Sepuc 

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

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

0.00 2E-9 

0.23 lE· 5 Tl"Il .. lI.19l -1'i 

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

0.21 11:·5 rOla1 .- 65E-7 

O.O{J 

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

-----L 

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

IikeS VOCs) 

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

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

10% HId 6523 SqlUc SyStem 
1108 Uldg tiS31 Seoepage Pus 

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

"".\lEO 
G uidalll: r 

0.00 
000 
0_26 

0.00 
~ I 

1E-9 
1 L·5 rOlaI2 .98£·6 

Incremenfal 

3£-9 
<1£-5 

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

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



I br~- ~' -.-
-, , 0 

I~ ~ ~ ....... ~_ O 

__ 011 __ _ 

- ---... 
-'==~- t 

Sandia 
National 
Laboratories 

1- ' 

1-
'-" . ---c _ _ 

II - ! + 

- -,. .,..,.. : + 

. --- - - --' .. -

---:.=-...::...-

Drain and Septic Systems (DSS) Area of 
Concern (AOC) Sites 1028, 1029, 1083, 1086, 1108, 

and 1110 

Collecting soil samples with the Geoprobe. 

Subsurface soil recovered for analyses. 

Seepage pit demolition and backfilling . 

. --
- --,-", 

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

\ 
I " ~ + 

" 
./ 

/ 

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

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



Sandia National Laboratories 
Justification for Class III Permit Modification 

March 2005 

DSS Site 1110 
Operable Unit 1295 

Building 6536 Drain System at 
Technical Area III 

NFA (SWMU Assessment Report) Submitted March 2004 

Environmental 
Restoration 
Project 

United States Department of Energy 
Sandia Site Office 

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





National Nuclear Security Administration 
Sandia Site Office 

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

MAR 2 3 2001 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

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

Dear Mr. Kieling: 

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

Patty Wagner 
Manager 



J. Kieling (2) 

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

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



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 

DRAIN AND SEPTIC SYSTEMS SITE 1110, 
BUILDING 6536 DRAIN SYSTEM 

March 2004 

United States Department of Energy 
Sandia Site Office 



TABLE OF CONTENTS 

LIST OF FIGURES .................................................................................................................... iii 
LIST OF TABLES ....................................................................................................................... v 
LIST OF ANNEXES .................................................................................................................. vii 
ACRONYMS AND ABBREVIATIONS ..................................................... , .................................. ix 

1.0 PROJECT BACKGROUND .......................................................................................... 1-1 

2.0 DSS SITE 1110: BUILDING 6536 DRAIN SySTEM ..................................................... 2-1 

2.1 Summary .......................................................................................................... 2-1 
2.2 Site Description and Operational History ........................................................... 2-1 

2.2.1 Site Description .................................................................................. 2-1 
2.2.2 Operational History ............................................................................ 2-7 

2.3 Land Use .......................................................................................................... 2-7 

2.3.1 Current Land Use ............................................................................... 2-7 
2.3.2 Future/Proposed Land Use ................................................................ 2-7 

3.0 INVESTIGATORY ACTiViTIES .................................................................................... 3-1 

3.1 Summary .......................................................................................................... 3-1 
3.2 Investigation 1-Backhoe Excavation ............................................................... 3-1 
3.3 Investigation 2-Soil Sampling ......................................................................... 3-1 

3.3.1 Soil Sampling Methodology ...................................... c .......................... 3-1 
3.3.2 Soil Sampling Results and Conclusions ............................................. 3-6 
3.3.3 Soil Sampling Quality Assurance/Quality Control Samples and 

Data Validation Results .................................................................... 3-21 

3.4 Site Sampling Data Gaps ................................................................................ 3-22 

4.0 CONCEPTUAL SITE MODEL ...................................................................................... 4-1 

4.1 Nature and Extent of Contamination ................................................................ .4-1 
4.2 Environmental Fate ........................................................................................... 4-1 
4.3 Site Assessment ............................................................................................... 4-6 

4.3.1 Summary ............................................................................................ 4-6 
4.3.2 Risk Assessments .............................................................................. 4-6 

4.4 Baseline Risk Assessments ............................................................................. .4-8 

4.4.1 
4.4.2 

AU3·04fWPISNL04:r5473.doc 

Human Health .................................................................................... 4-8 
Ecological ........................................................................................... 4-8 

840857.03.01 03108104 9:04AM 



TABLE OF CONTENTS (Concluded) 

5.0 NO FURTHER ACTION PROPOSAL. .......................................................................... 5-1 

5.1 Rationale .......................................................................................................... 5-1 
5.2 ~Criterion ............................................................................................................ 5-1 

6.0 REFERENCES ............................................................................................................. 6-1 

AU3-04IWP/SNl04:r5473.doc ii 840857.03.01 03108104 9:04 AM 



Figure 

2.2.1-1 

2.2.1-2 

3.3-1 

4.2-1 

LIST OF FIGURES 

Location Map of Drain and Septic Systems (DSS) Site Number 1110, 
Bldg. 6536 Drain System, TA-III.. ...................................................................... 2-3 

Site Map of Drain and Septic Systems (DSS) Site Number 1110, 
Bldg. 6536 Drain System, TA-III.. ...................................................................... 2-5 

Collecting soil samples at DSS Site 1110, Building 6536 Drain System, 
with NMED Oversight Bureau regulator observing the process. View to 
the southeast. September 10, 2002 ................................................................. 3-3 

Conceptual Site Model Flow Diagram for DSS Site 1110, Building 6536 
Drain System .................................................................................................... 4-3 

!>U3·Q4fWP/SNL04:r5473.cIoc iii 840857.03.01 03108104 9:04 AM 



This page intentionally left blank. 

AU3-04fWP/SNL04:r5473.doc iv 840857.03.01 03108104 9:04 AM 



Table 

3.3-1 

3.3.2-1 

3.3.2-2 

3.3.2-3 

3.3.2-4 

3.3.2-5 

3.3.2-6 

3.3.2-7 

3.3.2-8 

3.3.2-9 

3.3.2-10 

LIST OF TABLES 

Summary of Area Sampled, Analytical Methods, and Laboratories Used 
for DSS Site 1110, Building 6536 Drain System Soil Samples .......................... 3-5 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, VOC Analytical Results, September 2002 
(Off-Site Laboratory) ......................................................................................... 3-7 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, VOC Analytical MDLs, September 2002 
(Off-Site Laboratory) ......................................................................................... 3-8 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, SVOC Analytical Results, September 2002 
(Off-Site Laboratory) ......................................................................................... 3-9 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, SVOC Analytical MDLs, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-10 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, PCB Analytical Results, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-13 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, PCB Analytical MDLs, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-14 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, HE Compound Analytical Results, 
September 2002 (Off-Site Laboratory) ............................................................ 3-15 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, HE Compound Analytical MDLs, September 
2002 (Off-Site Laboratory) .............................................................................. 3-16 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Metals Analytical Results, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-17 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Metals Analytical MDLs, September 2002 
(Off-Site Laboratory) ....................................................................................... 3-18 

AU3-{J4fWP/SNL04:r5473.doc v 840857.03.01 03/11/0410:49 AM 



Table 

3.3.2-11 

3.3.2-12 

3.3.2-13 

3.3.2-14 

4.2-1 

4.3.2-1 

LIST OF TABLES (Concluded) 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Total Cyanide Analytical Results, September 
2002 (Off-Site Laboratory) .............................................................................. 3-19 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs"September 
2002 (Off-Site Laboratory) .............................................................................. 3-19 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results, 
September 2002 (On-Site Laboratory) ............................................................ 3-20 

Summary of DSS Site 1110, Building 6536 Drain System 
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results, 
September 2002 (Off-Site Laboratory) ............................................................ 3-21 

Summary of Potential COCs for DSS Site 1110, Building 6536 Drain 
System ............................................................................................................. 4-5 

Summation of Radiological and Nonradiological Risks from DSS 
Site 1110, Building 6536 Drain System Carcinogens ....................................... .4-7 

AlJ3-04fWP/SNL04:r5473.doc vi 840857.03.01 03111/04 10:49 AM 



LIST OF ANNEXES 

Annex 

A DSS Site 1110 Soil Sample Data Validation Results 

B DSS Site 1110 Risk Assessment 

AU3-04N1P/SNL04:r5473.doc vii 840857.03.01 03/08104 9:04 AM 



This page intentionally left blank. 

AU3·04IWP/SNL04:r5473.doc viii 840857.03.01 03108104 9:04 AM 



AOC 
AOP 
SA 
bgs 
COC 
DSS 
EB 
EPA 
ER 
FIP 
HE 
HI 
HWB 
KAFB 
MDA 
MDL 
mrem 
NFA 
NMED 
OU 
PCB 
RCRA 
RPSD 
SAP 
SNUNM 
SVOC 
SWMU 
TA 
TB 
TEDE 
TOP 
VOC 
yr 

ACRONYMS AND ABBREVIATIONS 

Area of Concern 
Administrative Operating Procedure 
butyl acetate 
below ground surface 
constituent of concern 
Drain and.Septic Systems 
equipment blank 
U.S. Environmental Protection Agency 
Environmental Restoration 
Field Implementation Plan 
high explosive(s) 
hazard index 
Hazardous Waste Bureau 
Kirtland Air Force Base 
minimum detectable activity 
method detection limit 
millirem 
no further action 
New Mexico Environment Department 
Operable Unit 
polychlorinated biphenyl 
Resource Conservation and Recovery Act 
Radiation Protection Sample Diagnostics 
Sampling and Analysis Plan 
Sandia National Laboratories/New Mexico 
semivolatile organic compound 
Solid Waste Management Unit 
Technical Area 
trip blank 
total effective dose equivalent 
Technical Operating Procedure 
volatile organic compound 
year(s) 

AV3-04IWP/SNL04:r5473.doc ix 840857.03.01 03108104 9:04 AM 



This page intentionally left blank. 

ALJ3-04IWP/SNL04:r5473.doc x 840857.03.01 03108104 9:04 AM 



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 drain systems or seepage pits), or other 
types of miscellaneous drain units without septic tanks (including drywells or french drains, 
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in July 
1995. 

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

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

• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drain systems, 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, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites bec;ause the sites were either 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 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/HWS on January 28,2000 (Searzi January 2000). A follow-on 
document, "Field Implementation Plan [FIP]. Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001). was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
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2.0 DSS SITE 1110: BUILDING 6536 DRAIN SYSTEM 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1110, the Building 6536 Drain 
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 drain 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 1110. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6536 Drain 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. 

Review and analysis of all relevant data for DSS Site 1110 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1110 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 SWMUlAOC [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 

The site is located in SNUNM Technical Area (TA)-III on federally owned land controlled by 
Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1-1). DSS Site 1110 is located approximately 200 feet northwest of Building 6536 
(Figure 2.2.1-2). The drain system consists of a 50-foot long by 4-foot diameter concrete pipe 
that had been installed in an aggregate-filled trench (Figure 2.2.1-2). Construction details are 
based upon engineering drawings (SNUNM May 1992), site inspections, and backhoe 
excavations of the system. Discussions with facility personnel indicate that the system may 
have been used to dissipate heat from high-temperature experiments conducted inside 
Building 6536. 

The surface geology at DSS Site 1110 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 1110 typically consist of a mixture of silts, sands, and gravels that are poorly sorted, 
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet 
in thickness with a preferred east-west orientation and have moderate to low hydraulic 
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conductivities (SNUNM March 1996). Site vegetation 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 1.3 miles east of the site. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOM 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (SNUNM March 1996). 

The site lies at an average elevation of approximately 5,404 feet above mean sea level 
(SNUNM April 2003). Depth to groundwater is approximately 480 feet below ground surface 
(bgs) at the site. Groundwater flow is generally to the west in this area (SNUNM March 2002). 
The production wells nearest to DSS Site 1110 are northwest and northeast of the site and 
include KAFB-4 and KAFB-11, approximately 2.8 and 3.2 miles away, respectively. The nearest 
groundwater monitoring wells are TAV-MW2, located approximately 1,100 feet to the east, and 
TAV-MW5, approximately 800 feet north of the site. 

2.2.2 Operational History 

Available information indicates that Building 6536 was constructed in 1967 (SNUNM March 
2003) and is currently known as the Re-Entry Burn-up Simulation Test Facility. It is assumed 
that the drain system was constructed at the same time. Because operational records are not 
available, the site investigation was planned to be consistent with other DSS site investigations 
and to sample for the COCs most commonly found at similar facilities. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1110 is industrial. 

2.3.2 FTuture/Proposed Land Use 

The projected future land use for DSS Site 1110 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

Two assessment investigations have been conducted at this site. In May 1997 a backhoe 
was used to physically locate the buried drain system at the site (Investigation 1). In September 
2002 near-surface soil samples were collected from two borings in the drain system area 
(Investigation 2). Investigation 2 was required by the NMED/HWB to adequately characterize 
the site, and was 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-Backhoe Excavation 

On May 21, 1997, a backhoe was used to determine the location, dimensions, and average 
depth of the DSS Site 1110 drain system. This unusual drain system was found to consist of a 

~, 50-foot long by 4-foot diameter concrete pipe as shown on Figure 2.2.1-2. The pipe was 
installed in an aggregate-filled trench with an average depth of 5 feet bgs. No visible evidence 
of stained or discolored soil or odors indicating residual contamination was observed during the 
excavation. No samples were collected during the backhoe excavation at the site. 

3.3 Investigation 2-Soil Sampling 

Once the drain system was located, soil sampling was conducted in accordance with the 
rationale and procedures in the SAP (SNUNM October 1999) approved by the NMED. On 
September 10 and September 12, 2002 soil samples were collected from two drain system 
boreholes. The soil borings were drilled near opposite ends of, and on opposite sides of the 
50-foot long drain. Sampling intervals started at the base of the drain line aggregate, which was 
determined from the May 1997 backhoe work to be approximately 10 and 15 feet bgs at the 
northwest and southeast ends of the drain pipe, respectively. Therefore, sampling intervals 
started at 15 and 20 feet bgs in the southeast boring, and at 10 and 15 feet bgs in the northwest 
boring. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.3-1 shows soil samples 
being collected at DSS Site 1110. A summary of the boreholes, sample depths, sample 
analyses, analytical methods, laboratories, and sample dates are presented in Table 3.3-1. 

3.3.1 Soil Sampling Methodology 

An auger drill rig was used to sample all boreholes at two depth intervals. At this drain system 
the top of the shallow interval started at the base of the drain line aggregate, as determined by 
the backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample 
interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by 
1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling 
sleeve was inserted into the borehole and hydraulically driven downward 3- or 4-feet to fill the 
tube with soil. 
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Figure 3.3-1 
Collecting soil samples at DSS Site 1110, Building 6536 Drain System, with NMED Oversight 

Bureau regulator observing the process. View to the southeast. September 10, 2002 
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Table 3.3-1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1110, Building 6536 Drain System Soil Samples 

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

Sampling Area Locations (ft bgs) of Soil Samples EPA Methodsa Laboratory 
Drain Line 2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 
2 BH1: 15,20 

BH2: 10,15 

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

4 VOCs GEL 
EPA Method 8260 

4 SVOCs GEL 
EPA Method 8270 

4 PCBs GEL 
EPA Method 8082 

4 HE Compounds GEL 
EPA Method 8330 

4 RCRA Metals GEL 
EPA Methods 6000/7000 

4 Hexavalent Chromium GEL 
EPA Method 7196A 

4 Total Cyanide GEL 
EPA Method 9012A 

4 Gamma spectroscopy RPSD 
EPA Method 901.1 

4 Gross Alpha/Beta Activity GEL 
EPA Method 900.0 

Date Samples 
Collected 
09-10-02 
09-12-02 
09-10-02 
09-12-02 
09-10-02 
09-12-02 
09-10-02 
09-12-02 
09-10-02 
09-12-02 
09-10-02 
09-12·02 
09-10-02 
09-12-02 
09-10-02 
09-12-02 
09-10-02 
09-12-02 



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

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

All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on-site and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1110 soil samples are summarized 
in Table 3.3-1. 

3.3.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1110 are presented and discussed 
in this section. 

VOG analytical results for the four soil samples collected from the two drain system boreholes 
and the associated site eqUipment blank (EB) and trip blank (TB) samples are summarized in 
Table 3.3.2-1. Method Detection Limits (MDLs) for the VOG soil analyses are presented in 
Table 3.3.2-2. The analyte 2-butanone was detected in all four soil samples collected from the 
boreholes. Acetone was detected in the two samples collected from borehole BH2 and toluene 
was detected in the sample collected at 20-feet bgs in borehole BH1 and in the sample 
collected at 15-feet bgs in borehole BH2. Even though these compounds were not detected in 
the associated TB or EB samples, they are common laboratory contaminants and may not 
indicate soil contamination at this site. 

SVOGs 

Semivolatile organic compound (SVOG) analytical results for the four soil samples 
collected from the drain system boreholes and the associated site EB sample are summarized 
in Table 3.3.2-3. MDLs for the SVOG soil analyses are presented in Table 3.3.2-4. The SVOG 
bis(2-ethylhexyl) phthalate was detected in all fou.r soil samples and the EB collected at the site. 
This is a common contaminant found in plastics and may not indicate soil contamination at this 
site. 
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Table 3.3.2-1 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, VOC Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes VOCs . (EPA Method 8260a) (J.!J}/kg) 
Record Sample 

Numberb ER Sample ID Depth (ft) 2-Butanone 
605672 6536 -DF1-BH1-15-S 15 
605672 6536 -DF1-BH 1-20-S 20 
605672 6536 -DF1-BH2-10-S 10 
605672 6536 -DF1-BH2-15-S 15 

Quality Assurance/Quality Control Samples (J.!~/L) 
605672 6536-DF1-EB NA 
605672 6536-DF1-TBc NA 

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

27.4 
43.2 
27.1 
33.5 

ND (2.31) 
ND (2.31) 

Acetone Toluene 
ND (3.52) ND (0.34) 
ND (3.52) 1.34 

3.84 J(5 ND(0.34} 
3.57 J (5 0.401 J (1 

ND (4.5) ND (0.39) 
ND (4.5) ND (0.39) 

cER sample ID reflects the final site for VOC samples included in this shipment. 
BH = Borehole. 
DF = Drainfield. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
J.!g/kg = Microgram(s) per kilogram. 
J.!g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table 3.3.2-2 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8260a 

Detection Limit 
Analyte (J.lQ/kgl 

Acetone 3.52 
Benzene 0.45 
Bromodichloromethane 0.49 
Bromoform 0.49 
Bromomethane 0.5 
2-Butanone 3.74 
Carbon disulfide 2.36 
Carbon tetrachloride 0.49 
Chlorobenzene 0.41 
Chloroethane 0.81 
Chloroform 0.52 
Chloromethane 0.37 
Dibromochloromethane 0.5 
1,1-Dichloroethane 0.47 
1,2-Dichloroethane 0.43 
1,1-Dichloroethene 0.5 
cis-1,2-Dichloroethene 0.47 
trans-1,2-Dichloroethene 0.53 
1,2-Dichloropropane 0.48 
cis-1,3-Dichloropropene 0.43 
trans-1,3-Dichloropropene 0.25 
Ethylbenzene 0.38 
2-Hexanone 3.77 
Methylene chloride 1.35 
4-Methyl-2-pentanone 4.03 
Styrene 0.39 
1,1,2,2-Tetrachloroethane 0.91 
Tetrachloroethene 0.38 
Toluene 0.34 
1,1,1-Trichloroethane 0.53 
1,1,2-Trichloroethane 0.54 
Trichloroethene 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.l9/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.3.2-3 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 

(Off-Site laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (tt) 
605672 6536-DF1-BH 1-15-S 15 
605672 6536-DF1-BHl-20-S 20 
605672 6536-DF1-BH2-10-S 10 
605672 6536-0Fl-BH2-15-S 15 

Quality Assurance/Quality Control Sample (UQ/l) 
605672 6536-DF1-EB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH 
DF 
DSS 
EPA 
EB 
ER 
ft 

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

SVOCs 
(EPA Method 8270a) 

(ILWkQ) 

bis(2-Ethvlhexvl) phthalate 
106 J (333 
154 J(333 

83.8 J (333 
127 J (333 

2.29 J (9.62 

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

MDL 
I1g/kg 

11~/L 
NA 
S 
SVOC 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.3.2-4 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

, Detection Limit 
Analyte . (/-lg/k9l 

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

Refer to footnotes at end of table. 
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Table 3.3.2-4 (Concluded) 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, SVOC Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8270a 

Detection Lim it 
Analyte (Ilg/kg) 

Hexachlorobutadiene 12.7 
Hexachlorocyclopentadiene 167 
Hexach loroethane 22 
Indeno(1,2,3-cd)pyrene 16.7 
IsoQhorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitrophenol 17 
4-Nitrophenol 167 
n-Nitrosodipropylamine 22.7 
Pentach lorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 

aEPA November 1986. 
DSS == Drain and Septic Systems. 
EPA == U.S. Environmental Protection Agency. 
MDL == Method detection limit. 
J.lg/kg == Microgram(s) per kilogram. 
SVOC == Semivolatile organic compound. 
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Polychlorinated biphenyl (PCB) analytical results for the four soil samples collected from the 
drain system boreholes and the associated site EB sample are summarized in Table 3.3.2-5. 
MDLs for the PCB soil analyses are presented in Table 3.3.2-6. No PCBs were detected in any 
of the soil samples. Aroclor-1260 was detected in the EB sample. 

HE Compounds 

High explosive (HE) compound analytical results for the four soil samples collected from the 
drain system boreholes and the associated site EB sample are summarized in Table 3.3.2-7. 
MDLs for the HE soil analyses are presented in Table 3.3.2-8. No HE compounds were 
detected in any of these samples. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the four soil samples collected from the drain system boreholes and associated site 
EB sample are summarized in Table 3.3.2-9. MDLs for the metals soil analyses are presented 
in Table 3.3.2-10. None of the metal concentrations detected in the samples exceed the 
corresponding NMED-approved background concentrations. 

Total Cyanide 

Total cyanide analytical results for the four soil samples collected from the drain system 
boreholes and the associated site EB sample are summarized in Table 3.3.2-11. MDLs for the 
cyanide soil analyses are presented in Table 3.3.2-12. Cyanide was detected in the 10-foot 
sample from borehole BH2. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the drain system boreholes are summarized in Table 3.3.2-13. However, although not detected, 
the minimum detectable activity (MDA) for uranium-235 exceeded its background activity 
because the standard gamma spectroscopy count time for soil samples (6,000 seconds) was 
not sufficient to reach the NMED-approved background activity established for SNUNM soils. 
Even though the MDA may be slightly elevated, it is still very low, and the risk assessment 
outcome for the site is not significantly impacted by their use. 

Gross Alpha/Beta Activity 

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

AU3-04/WP/SNL04:r5473.doc 3-12 840857.03.01 03108104 9:04 AM 



Table 3.3.2-5 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, PCB Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample ID Depth (ft} 
605672 6536 -DF1-BH1-15-S 15 
605672 6536 -DF1-BH 1-20-S 20 
605672 6536 -DF1-BH2-1 O-S 10 
605672 6536 -DF1-BH2-15-S 15 

QualityAssurance/Quality Control Sample l!A-g/Lt 
605672 6536-DF1-EB NA 

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

PCBs 
(EPA Method 8082a) 

(/-lg/kg) 

Aroclor 1260 
ND (1) 
ND (1) 
ND (1) 
ND (1) 

0.056 J (0.0971) 

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

MDL = Method detection limit. 
/-lg/kg = Microgram(s) per kilogram. 
Ilg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the MDL, shown in parentheses. 
PCB = Polychlorinated biphenyl. 
S = Soil sample. 
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Table 3.3.2-6 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte (J.I,glkg) 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
J.l,g/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.3.2-7 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, HE Compound Analytical Results 
September 2002 

(Off-Site Laboratory) 

Sample Attributes HE 
Record Sample (EPA Method 8330a) 

Numberb ER Sample 10 Depth (ft) 
605672 6536 -OF1-BH1-15-S 15 
605672 6536 -OF1-BH 1-20-S 20 
605672 6536 -OF1-BH2-1 O-S 10 
605672 6536 -OF1-BH2-15-S 15 

Quality Assurance/Quality Control Sample (~g/L) 
605672 6536-DF1-EB NA 

aEPA November 1986. 
bAnalysis request!chain-of-custody record. 
BH = Borehole. 
OF = Orainfield. 
OSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
10 = Identification. 
~g/kg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 
NA = Not applicable. 
NO = Not detected above the MOL. 
S = Soil sample. 
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Table 3.3.2-8 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, HE Compound Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 8330a 

Detection Limit 
Analyte (~g/kg) 

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

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine. 
MDL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1,3,5-trinitro-1 ,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) 
605672 6536-DF1-BH1-15-S 15 

605672 6536-DF1-BH1-20-S 20 

605672 6536-0F1-BH2-10-S 10 

605672 6536-0F1-BH2-15-S 15 

Background Concentration-Southwest 
Area SL!p_ergroupC 

Table 3.3.2-9 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 

(Off-Site Laboratory) 

Metals (EPA Method 60001700017196Aa) (m /kg) 

Arsenic Barium Cadmium Chromium Chromium (VI) Lead Mercury 
2.79 J 101 0.158 J 9.85 NO (0.0519) 5 0.00185 J 

(0.472) (0.00927) 
3.07 J 80.1 0.241 J 10.8 ND (0.0541) 5.97 0.00314 J 

(0.49) (0.00901 ) 
3.57 J 142 0.271 J 12.6 NO (0.0544) 7.4 0.00493 J 

(0.481) iO.00949) 
3.62 J 135 0.216 J 10.5 ND (0.0539) 5.98 0.00449 J 

JO.49) (0.00888) 
4.4 214 0.9 15.9 1 11.8 <0.1 

Selenium Silver 
NO (0.153 J) NO (0.0851) 

0.203 J NO (0.0884) 
(0.49) 

0.333 J NO (0.0867) 
(0.4811 

NO (0.159 J) NO (0.0884) 

<1 <1 

Quality Assurance/Quality Control Sample (mg/L) 
605672 6536-DF1-EB NA 

aEPA November 1986. 
bAnalysis requesUchain-of-custody record. 
cOinwiddie September 1997. 
BH = Borehole. 
DF = Orainfield. 
OSS = Drain and Septic Systems. 
EB = Equipment blank. 

NO 
(0.00224) 

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

0.000539 J 
(0.005) 

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

ID = Identification. 

ND 
(0.000313) 

0.00146 J NO (0.0054) H,R NO ND NO NO 
(0.005) 1(0.00172) (0.000047) (0.00281) (0.000835) 

J = Analytical result was qualified as an estimated value. 
J{) = The reported value is greater than or equal to the MOL but is less 

MOL 
mg/kg 
mg/L 
NA 
NO() 
R 
S 

than the practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 
=_Not detected above the MDL, shown in parentheses. 
:;=; Value rejected during data validation. 
= Soil sample. 



Table 3.3.2-10 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 6000nOOOn196a 

Detection Lim it 
Analyte (mg/kg) 

Arsenic 0.19~.202 

Barium 0.0629-0.0654 
Cadmium 0.0451-0.0469 
Chromium 0.152-0.158 
Chromium (VI) 0.0519-0.0544 
Lead 0.268-0.278 
Mercury 0.000872-0.000933 
Selenium 0.153-0.159 
Silver 0.0851-0.0884 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
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Table 3.3.2-11 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
September 2002 

(Off-Site Laboratory) 

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

Numberb ER Sample 10 Depth (tt) (mg/kg) 
605672 6536-DF1-BHl-15-S 15 NO (0.0419) 
605672 6536-DF1-BHl-20-S 20 NO (0.0323) 
605672 6536-DF1-BH2-10-S 10 0.066 J (0.251 
605672 6536-DF1-BH2-15-S 15 NO (0.0419) 

Quality Assurance/Quality Control Sample (mg/L) 
605672 6536-DF1-EB NA NO (0.00172) 

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

= Borehole. 
= Drainfield. 
= Drain and Septic Systems. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 10 

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

mg/kg 
mg/L 
MOL 
NA 
ND() 
S 

than the practical quantitation limit, shown in parentheses. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Method detection limit. 
= Not applicable. 
= Not detected above the MOL, shown in parentheses. 
= Soil sample. 

Table 3.3.2-12 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs 
September 2002 

(Off-Site Laboratory) 

EPA Method 9012Aa 
Detection limit 

Analyte (mg/kg) 
Total Cyanide 0.0323-0.0419 

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

Table 3.3.2-13 
Summary of DSS Site 1110, Building 6536 Drain System 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 

(On-Site Laboratory) 

Activity (EPA Method 901.1 aHpCilg) 
Record Sample Cesium-137 Thorium-232 Uranium-235 

Number> ER Sample 10 Depth (ft) Result 
605732 6536-0Fl-BHl-15-S 15 NO (0.031) 
605732 6536-DF1·BHl-20·S 20 NO (0.0323) 
605732 6536·0Fl·BH2·10-S 10 NO (0.0374) 
605732 6536·DF1·BH2·15-S 15 NO (0.0358) 

Background activity-Southwest Area 0.079 
Superoroupd 

Note: Values In bold exceeded background soil activities. 
aEPA November 1986. 
bAnalysis requesVchaln·of·custody record. 
CTwo standard deviations 8.round the mean detected activity. 
dDlnwiddle September 1997. 
BH = Borehole. 
OF = Drainf/ald. 
DSS := Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). . 
10 = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 

ErrorC Result 
.- 0.657 
. - 0.55 .. 0.85 .. 0.617 

NA 1.01 

NO () . = Not detected above the minimum detectable activity, shown in parentheses. 
NO ( ) = Not detected. but the MOA (shown In parentheses) exceeds background activity. 
pCi/g = Picocurie(s) per gram. 
S = Soil sample. 

= Error not calculated for nondetect results. 

Error: Result Error: 
0.321 0,137 0,167 
0.276 NO (0.195 -. 
0.41 NOjO.223 .. 
0.318 NO (0.212 .. 

NA 0.16 NA 

Uranium-238 
Result Error: 

NO (0.5) .-
NO (0.498) .-
NDJO.571 .. 
NO (0.54) .-

1.4 NA 



Table 3.3.2-14 
Summary of DSS Site 1110, Building 6536 Drain System 

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

(Off-Site Laboratory) 

Sample Attributes Activity lEPA Method 900.0aLJpCi/g) 
Record Sample Gross Alpha Gross Beta 

Number!> ER Sample ID Depth (ft) Result 
605672 6536 -DF1-BHl-15-S 15 10.4 
605672 6536 -DF1-BHl-20-S 20 11.6 
605672 6536 -DF1-BH2-1 O-S 10 11.6 
605672 6536 -OF1-BH2-15-S 15 10.8 

Background Activityd 17.4 
Quality Assurance/Quality Control Sample (pCilL) 

605672 6536-0Fl-EB NA NO 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
CTwo standard deviations around the mean detected activity. 
dMiller September 2003. 
BH = Borehole. 
DF = Orainfield. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = foot (feet). 
ID = Identification. 
NA = Not applicable. 
ND = Nondetect. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 

= Error not calculated for nondetect results. 

Error: Result Error: 
2.64 18 2.06 
2.75 22.8 2.39 
2.71 17.4 2.16 
3.25 18.7 1.79 
NA 35.4 NA 

-- NO --

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

Throughout the DSS Project, quality assurance/quality control samples were collected at an 
approximate frequency of 1 per 20 field samples. These included duplicates, ES, and TB 
samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples, so 
that anyone shipment might contain samples from several sites. Aqueous EB samples were 
collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. The ES 
samples were analyzed for the same analytical suite as the soil samples in that shipment. The 
analytical results for the ES 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. 
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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 the samples 
in that batch. No VOCs were detected in the TB for DSS Site 1110 (Table 3.3.2-1). 

A set of aqueous EB samples were collected following the completion of soil sampling in the 
Building 6536 Drain System in September 2002. The EB samples were analyzed for the 
same constituents as the soil samples collected at that time with the exception of radionuclides 
by gamma spectroscopy. As shown in Table 3.3.2-3 bis(2-ethylhexyl) phthalate was detected 
the EB sample. Aroclor-1260 was detected in the PCB EB sample (Table 3.3.2-5), and barium 
and chromium were detected in the metals EB sample (Table 3.3.2-9). 

No duplicate samples were collected at this site. 

All laboratory data were reviewed and verifiedivaHdated 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) 0(H)3 (SNUNM December 
1999). In addition, SNUNM Department 7713 (RPSD [Radiation Protection Sample 
DiagnosticsJ Laboratory) reviewed all gamma spectroscopy results according to "Laboratory 
Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). 
Annex A contains the data validation reports for the samples col/ected at this site. The data are 
acceptable for use in this NFA proposal. 

3.4 Site Sampling Data Gaps 

Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1110. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1110, the Building 6536 Drain System, is based upon 
the COGs identified in the soil samples collected from beneath the drain system 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 1110 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals, hexavalent chromium, and radionuclides. VOCs 2-butanone, acetone, and toluene, the 
SVOC bis(2-ethylhexyl) phthalate, and cyanide were detected in the soil samples. There were 
no PCBs or HE compounds detected in any of the soil samples collected at this site. None of 
the eight RCRA metals or hexavalent chromium were detected at concentrations above the 
approved maximum background concentrations for SNUNM Southwest Area Supergroup soils 
(Dinwiddie September 1997) or above the nonquantified background concentrations. 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. However, the MDAs for all of the uranium-235 
analyses exceed the background activity. Finally, no gross alpha/beta activities were 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 drain system. Possible secondary release mechanisms include the uptake of COGs 
that may have been released into the soil beneath the drain system (Figure 4.2-1). The depth to 
groundwater at the site (approximately 480 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 B provides additional discussion on the fate and transport of COCs at DSS Site 1110. 

Table 4.2-1 summarizes the potential GOCs for DSS Site 1110. 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 1110 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. 
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Table 4.2-1 
Summary of Potential COCs for DSS Site 1110, Building 6536 Drain System 

Number of 
COCTy~e SalTlPJesa 

VOCs 4 
4 
4 

SVOCs 4 

PCBs 4 
HE Comgounds 4 
RCRA Metals 4 

4 
4 

Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma Spectroscopy 4 
(pCifg) Gross Alpha 4 

Gross Beta 4 

aNumber at samples includes duplicates and splits. 
bOinwiddie September 1997· 

COCs Detected 
or with 

Concentrations 
Greater than 

Background or 
Nonquantified 
Background 
2-Butanone 

Acetone 
Toluene 

bis(2-Ethylhexyl) 
ghthalate 

None 
None 

Mercury 
Selenium 

Silver 
None 

Cyanide 
Uranium-235 

None 
None 

Maximum 
Background 

Limit/Southwest Maximum 
Area Super ConcentrationC 

Groupb (All Samples) 
(mg/kg) (mQ/kg) 

NA 0.04320 
NA 0.0038 
NA 0.0013 
NA 0.1540 

NA NA 
NA NA 
NO 0.00493 J 
NO 0.333J 
NO NO (0.0884) 
NA NA 
NO 0.066 
0.16 NO (0.5) 
NA NA 
NA NA 

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

Average 
Concentrationd 

(mg/kg) 
0.03282 
0.01065 
0.00129 
0.1177 

NA 
NA 

0.0036 
0.1730 
0.0436 

NA 
0.031 
NCf 

NA 
NA 

Number of 
Samples Where 

GOGs Detected or 
with Concentrations 

Greater than 
Background or 
Nonquantified 
BackQrounde 

4 
2 
2 
4 

None 
None 
None 
None 
None 
None 

1 
4 

None 
None 

dAve rage concentration Includes a/l samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect 
results, divided by the number of samples. 
eSee appropriate data table for sample locations. 
fAn average MOA 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. NO ( ) = Not detected above the MDA shown in parentheses. 
DSS = Drain and Septic Systems. NQ = Nonquantified background value. 
HE = High explosive(s}. PCB = Polychlorinated biphenyl. 
MDA = Minimum detectable activity. pCi/g = Picocurie(s) per gram. 
MOL = Method detection limit. RCRA = Resource Conservation and Recovery Act. 
mg/kg = Milligram(s) per kilogram. SVOC = Semivolatile organic compound. 
NA = Not app[icable. vac = Volatile organic compound. 
NC = Not calculated. 



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. 

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 B provides 
additional discussion of the exposure routes and receptors at DSS Site 1110. 

4.3 Site Assessment 

Site assessment at DSS Site 1110 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex B 
discusses the risk assessment performed for DSS Site 1110 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1110 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 1110. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1110 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, metals, cyanide, and radionuclides 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 B 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 1110 is 0.00 under the industrial land-use scenario, 
which is less than the numerical standard of 1.0 suggested by risk assessment guidance {EPA 
1989}. The incremental HI risk, determined by subtracting risk associated with background from 
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS 
Site 1110 COCs under an industrial land-use scenario is 8E-10. NMED guidance states that 
cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); thus the 
excess cancer risk for this site is below the suggested acceptable risk value. The incremental 
excess cancer risk is 8.03E-10. Both the incremental HI and excess cancer risk are below 
NMED guidelines. 
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The HI calculated for the COCs at DSS Site 1110 is 0.00 under the residential land-use 
scenario, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1110 COCs is 3E-9 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 below the suggested acceptable risk 
value. The incremental excess cancer risk is 3.48E-9. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

For the radiological COCs, one of the constituents, uranium-235, had MDA values greater 
than the corresponding background values. The incremental total effective dose equivalent 
(TEDE) and corresponding estimated cancer risk from the radiological COC are much lower 
than U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is 
8.6E-3 millirem (mrem)/year (yr) for the industrial land-use scenario, which is much lower than 
the EPA's numerical guidance of 15 mremJyr (EPA 1997a). The corresponding incremental 
estimated cancer risk value is 2.5E-9 for the industrial land-use scenario. Furthermore, the 
incremental TEDE for the residential land-use scenario that results from a complete loss of 
institutional controls is 2.2E-2 mrem/yr with an associated risk of 3.0E-7. The guideline for this 
scenario is 75 mremJyr (SNUNM February 1998). Therefore, DSS Site 1110 is eligible for 
unrestricted radiological release. 

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 1110, Building 6536 Drain System Carcinogens 

Nonradiological Risk Radiological Risk 
B.03E-10 2.SE-9 
3.4BE-9 3.0E-7 

DSS = Drain and Septic Systems. 

Total Risk 
3.3E-9 
3.0E-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 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared COC concentrations and identified potentially 
bioaccumulative constituents (see Annex B, Sections IV, V11.2, and VI1.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
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Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 

All COCs at DSS Site 1110 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 

4.4 Baseline Risk Assessments 

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

4.4.1 Human Health 

Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1110 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 1110, a baseline ecological risk assessment is not 
required for the site. 

AU3·04IWP/SNL04:r5473.doc 4-8 840857.03.01 03108104 9:04 AM 



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 1110 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 1110 is proposed for an N FA 
decision according to Criterion 5, which states, ''the SWMUlAOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1110 

Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

O Albuquerque, NM 87123 
Pbonc:SOS-299-S201 
Fax:SOS-299-6744 
Email: minteer@aol.com 

DATE: 11/19/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS 80il sampling 
ARCOC '605671, -72, -73 
GEL SDG., 67158 and 67169 
ProjectlTask No. 7223.02.03.02 

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

Summary 

The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7<471n<470 (Hg), SW-846 9012A (total eN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resutted in the qualifICation of data. 

ICP-AES - Metals Batch '202762 (Samples 67158-020 through -938) 
Selenium was detected in the MB and CCB at a value> DL but < RLAII associated 
sample results that are detect, < 5X the blank value will be qualified • J". The 
descriptor flags "B· (MS) and "B3" (CCB) will be added. 

Selenium was detected in the CCB at a negative value with an absolute value> DL 
but < RL. All associated sample results that are non-detect will be qualified -UJ, B3". 
All associated sample results that are detect, but < 5X the MOL win be qualified -J, 
B3". 

The replicate RPD (44%) failed ac acceptance criteria «35%) for arsenjc. All 
associated sample results were> 5X RL and will be qualified" J •. 

ICP·AE8-ME2tais Batch' 204<455 (Sample 67169-010) 
Barium was detected In the CCB, and chromium in the MB at values> DL but < Rl. 
The sample results were <5X the blank value and will be qualified -J, B" for chromium 
and" J, B3- for barium. 



TQtal Cyanide· Batch #202749 (Samples 67158-020 through -038) 
The MB had a value> DL but < RL. All associated sample resuHs that were> DL but 
< 5X Me value will be qualified • J. B-. 

Hexavalent Chromium - Batch' 201822 
Sample 67169-009 was received by the laboratQry and analyzed after 2X the holding 
time had expired. The sample result was non-detect and will be qualified cR, Hr. 

Data are acceptable except as mentiQned above and QC measures appear tQ be adequate. 
The following sections discuss the data review and validatiQn. 

Holding TlmesIPre •• rvation 

All Analyses: The samples were analyzed within the prescribed holding time and properly 
preselVed except as mentioned abQve in the summary section. 

Calibration 

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

Blank. 

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

ICP-AES ~ Metals Batch # 202762 (Samples 61158-020 through ==0381 
Selenium was detected in the MS and CCB at a value> DL but < RL. All assQciated 
sample results that are non-detect will not be qualified. 

Selenium was detected in the cee at a negative value with an absolute value> DL 
but < RL All associated sample results that are detect with values 0> 5X the MOL, will 
not be qualified. 

Barium and chromium were detected in the EB, and arsenic in the CCB. at values> 
OL but < Rl. AJI associated sample results were> 5X the blank values and will not be 
qualified. 

ICP·AES-Metals Batch f 204455 (Sample 67169-010) 
Cadmium and arsenic were detected in the CeB at values> OL but < RL. The sample 
results were non-detect and no data will be qualified. 

Total Cyanide - Batch '202749 (Samples 67158-020 through =038) 
The MB had a value> Dl but < RL. Sample 67158-021, -026. -027 -029 and -033 
were all non-detect and will nQt be qualified. Sample 61158-035 had a value at the Rl 
and >5X MB value and will not be qualified. 



Labol'llorr Control Sample'Laboralory Control Sample Duplicate (LCSILCSD) Analyses 

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

Matrix Spike (MS) AnalYs. 

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

ICP-AES-Metals Batch' 204455 (Sample 67169-010) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

CVM-Hg Batch' 204420 (Sample 67169--(10) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

Total Cyanide - Batch #202747 (Samples 67169-008) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 

Replicate Analysie 

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

ICP-AES-Metals Batch # 20«55 (Sample 67169-010) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

CYM-Hg Batch # 204420 (Sample 67169-010) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

Total Cyanide - Batch #202747 <Samples 67169-008) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 

ICP Interference Check Sample (ICS) 

ICP-AES (All batches): The ICS-AB met ac acceptance criteria. 

All other Analyses: No ICS required. 

ICP Serial Dilution 

ICP-AES (All balches): The serial dilution met ac acceptance criteria. 

ICP-AES-Melals Batch # 204455 <Sample 67169-010) 



The sample used for the serial dilution was of similar matrix from another SNl SOO. 
No data will be qualified as a result. 

All Other Analyses: No serial dilutions required. 

Detection LImItalDHution. 

An Analyses: An detection limits were property reported. 

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

All Other Analyses: No dilutions were performed. 

OtherQC 

All Analyses: An equipment blank and a field duplicate was submitted on the ARCOC.There 
are no -required" validation procedures for assessing a field duplicate. 
No fteld blank was submitted on the ARCOC . 

. It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 

No raw data was submitted with the package. 

No other specifIC issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

~ 
Albuquerque, NM 87123 
~:SOS-2~S201 
Fax:50S-299-6744 
Email: mioteer@aol.com 

DATE: 11/19/02 

TO: File 

FROM: Linda Thai 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: OSS soil sampling 
ARCOC , 605671, -72, -73 GEL SOG , 67158 and 67169 
Project/Task No. 7223.02.03.02 

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

SUnvn8ry 

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

VOC Batch., 202140 and 203595 
Trichloroethene had a RF (O.21/O.23) < than the specified minimum (0.30) but> 0.01. All 
associated sample results were non-detect and will be qualified ·UJ". 

SVOC - Batch 201961 (Sample 67158-020 through 038) 
Pyrene had a correlation coeffICient < 0.99. All associated sample results were non-detect 
and will not be qualified, with the exception of samples 67158-021, and 034 through 037. 
These sample results will be qualified oJ". 

Bis(2-ethylhexyl)phthalate was detected in the method blank (MB) and the equipment blank 
(EB) at a value> DL but < RL. Sample 67158-021 through 038_had bis(2-
ethylhexyl)phthalate values> DLt < RL and <lOX the MB value and will be qualified ·U, S" at 
the RL. Sample 67158-020 had a bis(2-ethylhexyl}phthalate value> RL but <lOX MB value 
and will be qua'ified"U, B" at the reported value. 

PCB Batch" 202231 
No MSIMSD, LCSILCSD or replicate was performed for sample 67169-006(EB). As there is 
no measure of precision for the sample, all results will be qualified ·P2". 

HE - Batch # 202056 (Sample 67158-020 through -038) 
The MS %R (58%) and RPD (44%) failed ac acceptance criteria (71-120%/<20%) for4-
amino-2.6-dinitrotoluene.AII associated sample results were non-detect and will be qualified 
·UJ, A2, P1". 



The MSIMSD %R (32118%) and RPD (58%) failed QC acceptance criteria (65-135%1<30%) 
for tetryl. All associated sample results were non-detect and will be qualified "UJ, Al, P1-. 

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

Holding TlmeaIPreHrvation 

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

Calibration 

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

VOC Batch ## 203595 

Blanks 

Chloroethane had %0 > 20% but < 40% (23%). All associated sample results were non· 
detect and no data will be qualified. 

SYOC - Batch 201961 and 201951 
The CCVs preceding the samples had a %0 > 20% but < 40% for several compounds (see 
DV worksheet). All associated sample results were non~etect and no data wUI be qualified. 

All Analysis: All method blank, equipment blank and trip blank acceptance criteria were met except 
as mentioned above in the summary section and as follows: 

VOC Batch ## 202140 
Sample 67169'()Q.4 (trip blank) had a toluene value> DL but < RL. All associated samples 
(67158'()13 through -019) were non~etect for toluene and no data will be qualified. 

PCB Batg. ## 201940 
Aroclor 1260 was detected in the EB at a value> DL but < RL. All associated sample results 
were either non~etect or > 5X EB value; no data will be qualified. 

Surrogate_ 

All Analysis: All surrogate acceptance criteria were met. 

Internal Standarda (lSa) 

AI} Analysis: All internal standard acceptance criteria were met. 

Matrix Splke/Malrlx Spike Duplicate (MSIMSD) Analya. 

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

vae Batch # 203595 
The PS/PSD was run on a sample of similar matrix from another SNL SOG. No data will be 
qualified as a resun. 



SVOC - Batch 201961 and 201951 
Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 - 125%). 
Using professional judgment, no data will be qualified. 

SYOC - Batch 201951 
It should be noted that only 500ml (DF=2x) of sample was used for the MSIMSD. It is not 
known what affect this would have on the extraction procedure and no data will be qualified. 

HE - Batch 202049 
No MSIMSD was extracted with this batch. An LCSIlCSD was extracted and met all QC 
acceptance criteria for accuracy and precision. No data will be qualified. 

Laboflltory Control Samples (lCS/LCSD) Analu. 

AI! Analysis: The LCSILCSD acceptance criteria were met. 

VOC Batch # 202140 and 203595 
It should be noted that no compound was associated with internal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result. 

SVOC - Batch 201961 and 201951 
It should be noted that no compound was associated with internal standard peryJene-d12. No 
data will be qualified as a result. 

Detection limits/Dilution. 

All AnalYsis: All detection limits were proper1y reported. Samples were not diluted. 

ConfinnationAnalue. 

VOC and SVOC: No confirmation analyses required. 

PCB: All confirmation acceptance criteria were met. 

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

OtherQC 

VOC: A trip blank, equipment blank and a field dup were submitted on the ARCOC. There are no 
"required- criteria for asseSSing a field dup. It should be noted that vinyl acetate is on the TAL for 
soils I>ut not for waters. 

SVOC. PCB and HE: An equipment blank and a field dup were submitted on the ARCOC. There are 
no -required- criteria for assessing a field dup. No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

. . 
No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 
, 616 Maxine NE 

O Albuquerque, NM 87123 

. 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: November 19, 2002 

TO: File 

FROM: Linda Thai 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: OSS soil sampling 
ARCOC 605671, -72, -73 
GEL SDG. 67158 and 67169 ProjectfTask No. 7223.02.03.02 

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

Summary 

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

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

HoldlnR Tlmee/PreHrvation 

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

CaHbration 

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

Blanks 

No target analytes were detected in the method blank or eqUipment blank at 
concentrations> the associated MOAB. 

Matrix Spike (MI) Analys. 

The MS analyses met all QC acceptance criteria. 



Laboratory Control Sample (LCS) Analv ... 

The LCS analyses met all QC acceptance criteria. 

Replicates 

The replicate analyses met all ac acceptance alteria. 

TracerlCarrier Recoveries 

No tracer/carrier required. 

NeptIYe ala. 
All sample results met negative bias ac acceptance criteria. 

Detection Limits/Dilutions 

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

OlllerQe 

An equipment blank and a field duplicate were submitted on the ARCOC. There are 
however. no "required- data validation procedures for assessing a field duplicate. 
No field blank was submitted on the ARCOC. 

No raw data was submitted with the package. 

"No other specifIC issues were identified which affect data quality. 



Data Validation Summary 

SitclProjcct: DJ.J 0011 J(}./Ylp/;'1 ProjectlTask #: 7d~S, OJ ol, Orl # of Samples: 18 (. II Matrix:-=S=o,u,/I:....--+?-.-,;,A1--L-"=-w=-=-=";,,,,;:v __ _ 
ARlCOC #: t, oS l. 7/ -, 7d - 73 Laboratory Sample IDs: __ ....r;/' ..... /..!-"-"f s-. ..... 8"'--_-->:::o~o<..L/_----'M.:...:..:.!(tJ'"---_----"O....::8;;",::g'--_ 

) I 
Laboratory: C.k""'( ~ 7/bq - 001 tA(I..J - 011 

~ory~#: __ ~'~7~/~5~8 _____________ __ 

QC Element 

I, Holding Times/Preservation 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC 

J .. Estimated 
U ,., Not Detected 
UJ'" Not Detc:c:tcd, Estimated 
R = Unusable 

Orgs. 

voc SVOC 

Chedc (-.f) ... AcxleptabIe 

Pesticidel 
PCB 

Shaded Cells ... Not Applicable (also "NA j 

Analysis 

IDO!'IS.ics 

ICP/AES GFAAI 
AA 

v 

v 

IJttM9J ljt; 
RAD Other 

CN 

v 
V' I v 

v v 

v v 

NP Not ProvIded /1/ 
Other: Reviewed By: ___ --"VU!r.........::~!ML....:::._ ___ _ Date; 11·/9.0)'" 
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Holding Time and Preservation 

SitelProjcct: D.s~ 0011 
Laboratory: V ~" 

0a~l~ ARlCOC#: bOS £oJI -7;2 -73 Laboratory Sample IDs: _-=1o~/..:...;I~S--->8"--------,"o......,O",,,,-,---1 ----'-..ff>.-'-'-{lJ::..-_ .... --::Oo....,:'3""'B"--__ _ 
V J I 

Laboratory Report #: " 71 S" B b .., I !a 9 - 00 , -Ih (IJ - 0 1\ 

# ofSamplcs' .s 8 fJ. /1 Matrix' 5 (jJ/ g 12D I 

AnalytlCIII HoI4Stng TIme DIIp Holding p......."atlon Prwerv.tlon SlImp" 10 Method Crfterll 
Tlme_ 

Crfterttl Oeftclency Commentll 
Exceeded 

6W - 81,lb 
d.H Aour.r. 

5")( J}f. ),W~ t:. ~I Lf 
bl/foCf-OOG 71 qfo A rO+ #I"t & ..... II F ,..,...1. . IA v ..... 

LT 

Reviewed By: __ ---"tU'-=-.....;I.AAJ-:..-_______ Date: II. / 9. Oct. 
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Volatile Organics (SW 846 Method 8260) Page 1 of2 

SitelProjcct:-!'D"'-'/)::.-.0-->sJ""O ..... '-'-,--"-s(J.lY)_J;;;.P'_11+ ARlCOCII: 'oft, 7/
J 

- 7,)" -73 # of Samplcs: 19 Matrix: __ .50_'_,I _______ _ 
Laboratory: t} R).. Laboratory Report II: 6 7/S B lAbonltory Sample IDs: ---"6 .... 7'""'1..1o<S" .... 8'----"'O-""Q"'I __ /fl""--'rv....:<-. __ ..... O"-I'-"9'--__ ~_ 
Methods· ...sw - 8,11(., 8.Jbo 4 BatchN.· "]0..).1"'10 . 

c.Ib. Cailb. CCV , 7/",,- '7/"'91 
- 00/ -003 

T RlDr' FIIId EqQ1t ) ) 

IS CAS. Name C Min. Intercept RF ~ 
I)I.D Method Les LC$D L CS 

MS MSD MS 
CUp. 

Trtp 
- 004-

L RF <20%1 Blks R PD RPD RPD B'.,.o 81 ... b 
>.05 

0.99 
10% 

1 'I·S~ I I l-tridIloroelbane 0.10 / / / \,1' \/ V \,/ ~ I~ 

2 79·34-' 11.2,2~ 0.30 lri 1m -OO)f 
2 79.oo-~ 1 1,2-trid110r0etbue 0.10 A1f.L I{~ / .. 0$1..7 
1 75034-3 tJ ... WIIIIN!~ 0.10 

1 7503'-4 lJ. ..... ~ 0.20 J v' V 1./ s~ ilJJ 00 
1 107~1 1.2~ 10.10 \ .u lie I8 
1 S4M9-0 t 0.01 \ () 3 H.. -OR 
1 78-87.' t Iv 0.01 \ klJ INO 7(J(. . 

1 78-93·3 
2.---(MEK) Iv' 0.01 \ inOd") -

I 1I~7S-3 I vinyl edIcr .sA - ;OfJ8 9 
2 591·7U 2-bexanone (MBK) 1/0,01 ItJv Ibid" 

2 108·1~1 4-mdby"'2~ 
io-tmK) Iv' 0.10 !viI (/ /r(,. . 

1 67-64-1 1~10s") 10.01 1IR" af\~ 1 "..43-2 ~ O.SO / \/ l/ ./ tlJ(J, dA 
I 75027-4 bromocIicbIorom 0.20 .';1 1I';~ 
3 75·25-2 hOf11Dfbom 0.10 (nalt r' 
t 74-al-9 I~ Q,IQ 

I 75-15.0 carbon dllultlde 0.10 
I 56-2J.S ~Wr th.'" 0.10 

12 108-90-7 tWaRt l o.~ \/ / ,~ Y 
I 7'-00-3 chIoroedtane 0.01 
I 67~3 doh....,. 0.20 , 7~7·3 ehIOfOfnethue 0.10 
I l006I.ot-S cl.-I 3 0.20 
2 124-48·1 dlbromochIonxrJIItIImIe 0.10 
2 100-41..4 eCbyl-- 0.10 
I 75-09-2 metlwlmo cbIoride [lOxblk) 0.01 ./ \,/ 
1 100-42·3 JIyrcIIe 0..30 
2 117·\,"" t.ttredIIiI~ 0.20 
2 101·81·3 IlllueIIe( I Oxbik) 0.40 L , ........ \/ v 1 
12 10061.02-6 truw-I 0.\0 L 
I 79.01-6 bicWonedMM 0.30 11l.l,J ./ , ....... .",.. _v" 
1 ".{II .... I...,...,......., 0.10 V 
2 Il30-1M 0.30 

eJJ- ,oJ - dir, h."".b"71..tJ. 
-t1'fJJ\~- / _~ .. - ",,1,., h""".M 

omment.: Nota: badedrovo areRCRA VII') J 
.. t"~" c 

':I ~ 
( OOIJ~ O"Ly) , 

Reviewed 8y. ___ ........ d!Io<.-lo<::....:~~::;::.:::::.......-____ Date. II ·18. OJ. 
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WJ I 01- J.. ,JoIIs 

Volatile Organics Page 2 of2 
Sit~Ject: ________ ARlCOCf#: bot" "'7/. -7d -1$ 

T ) 

~#s: ____________________________________ __ 

Laboratory: Laboratory Report #: __ ~ ___ _ lIofSamplet: ________ Mattix: ____________ _ 

Sample 

IN wfU..#r 

~ 
I~ 

SMC 1: 4-Bromof1uorobeD=e 
SMC 2: DibromoOuOI'omcthanc 
SMC 3: ToluenMi' 

Surrogate Recovery and Internal Standard Outliers (SW 846 Mc:tboci 8260) 

SMC1 SMC2 SMC3 IS 1 IS 1 1$2 IS2 
Area RT area RT 

------~ 

..-~ 

--------
~ 

..-

IS 1: fluorobenzenc 
IS 2: Chorobenzene-dS 
IS 3: 1.4-Dlchlorobellzene-d4 

B·]9 

IS3 IS 3 
area RT 

-----
~ 

..-



Vola HIe Organics Page 2 of2 

SitclProjcct:~ ______ ARla>Ci: boffo 71
j 

-7d.) -73 BatclJ#s: __________________ _ 

tabot'atory. l..&bonIlory Repr.t #: ______ _ #"fSarnp1a: _____ Matrix: _________ _ 

Sample 

//"1 VC/ T £<./I't 

~ 
v 

.~ 
SMC J: 4-Bromofluorobenzene 
SMC 2: DibromoOuarometbane 
SMC 3: TOluerte-d' 

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

SMC1 SMC2 SMC3 
IS 1 lSi 182 
Area RT area 

-----V 

-------
.,-v---

----
~ 

----~ 
IS 1: Fluorobenzene COllI meats: 
IS 2: CborobenzeDe-ci5 
IS 3: l,4-Dichlorobcnzene-d4 

8·19 

IS 2 153 183 
RT area RT 

..----~ 

-----
~ 
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Semlvolatlle Organics (SW 846 Method 8270) 
SitelProjcct: D~j JOII J{)ft')pJ'7 ARlCOC#: 'os, 7/1 -7:J, - U Laboratory Sample IDs: b 7/S8 - Oolo -#ltV 

Laboratory. _11'::f....!.:-k..:....:)..'------_- Laboratory Report II: t, 71 S 8 h 7/ (P 9 - ao s (u) 

Page 1 of3 
-Oli8 

Methods: StJ - 811t. 8.J70C @ @ 

## of Samples' / 9 f/ J . Matrix· .j 011 Batcb #8· ~D/9ft,1 

Callb. 
Callb . CCV T RSD! Field 

IS 8NA CAS' NAME C Min • trarcept RF Rt %D M.thod 
LCS LCSI LCS 

MS MSo 
MS 

Dup. 
Equip. Field 

L RF Blanks fU'D RPD RPD Blanks Blanks 
~ <20%1 

I ~ ~.o~ 10.99.:1 120%..:> Ii> /3i (i) Qj (i) _(1') 1f) m~ 

2 BN 12O-Il-1 1,2,"-TricbJ~ 10.20 v' v' / / " \I \/ ,/ V' ,/ N+ J/ y 1/ V V N4- V 
I BN 9'-50-1 l,l-Didllorobenane 0.40 

I BN 541·73·1 l,3·DIchJorobt.t""" ... 0.60 

I BN 106-46-7 1.4-Dic:hlol 0"eIl7_ 0.'0 :/ t/ V V V V'. 
3 A 9.5-95-4 2,4,.5-TrichIc:IrophenoI 0.20 J V ,9 v' I;'" ./ 
J A 11-06-2 2,4,6-TrichIoropbeDoI 0.20 --;J V (,1 1;, ,,/ V 
2 A 120-13·2 2,4-Dicbloropbenol 0.20 

2 A 10.5~7-9 2.4-Dimet\IyIpbmoI 0.20 

3 A 51·21·S 2,~iDkrop\x:DoI O.Ot :J j iJ J -'~4 
J BN 121·1 .... 2 2.~ 0.20 ./ ./ ./ vi' if V V 
l BN 606-21)..2 l.~ 0.20 

3 BN 91·S.·7 z.chIOI'OI_JIbIlll_ 0.10 

1 A 9.5-.57-1 l-CbIclnIpbImol 0.10 v' 1/ y'" V V -if 
2 BN 9"'7~ 2-Med1y~ 0.40 

I A 95-41-7 l-~ (0<rQI0I) 0.70 V V '0 I:.~ V v 
3 aN 111·7 ..... 2-NitrtJulliDe 0.01 J j I~ ~y)(. 

2 A 81·7.5-' l-NitropIwmI 0.10 I # y .oJ 

ls BN 91-94-1 J,3'-DidIIorobeDzid 0.01 . I " 3 BN 99'*-2 3-NitroIIIDiDe 0,01 .I J .I .J .. A "4-U·l ",6-~2-matbylpbenol 0.01 :J J ~'A 
4 BN 101·'.5-3 4-BrllJllClllbenYl-pbelly1dbcr 0.10 ./ 

3 BN 7005-72-3 ~Ietbcr 0.40 

2 A '9-.5()..7 4-ChJoro-3-mctbylplleaol 0.20 , ,/ t/ v V ~ V 
1 BN 106-47-1 4-Chl«oIDDiDe 0.01 

I A 106-44-,5 .... Metbylpbeuol (p-crcIo1) 0.60 

menU: rt'J1P- ~tJe... .; _T N.~ ~V"'RCRA~" V 7;). - L _ "l 1;l 

C3> @ 
fr)J o &0 

../ 

_V_ 
v 
v' 

v' 

V 

V 

v' 

7/ 

vi' 

t/ 
II 
II 

V 

tI 

Reviewed By: _____________ Date: ____ _ 
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Semlvolatile Oru-nlcs 
Sit-lDw.lect: _______ AR./COC#: ~OS0 71 -7~ -73 

.... 'VJ ) I 

Laboratory: Laboratory RqxJrt II' 

Callb. Callb. CCV T RSDI 
IBNA CAS' NAME C Mln. Wercept RF ~ %0 

L RF 
<20%1 >.05 0.99 20% 

3 BN l(l().4t-6 4-N'drOUIiliDe /0.01 IJ _J ~ ,4'. ..; 
3A lQ0.02·7 4-NI~ 0,0] I/~ 
3 BN 83·32-9 AcaIapbtbeoe 0.90 V 
J BN 201-96-1 Acan.pbIIIy- 0.90 

4 eN 120-12·7 ~ 0.70 

~ BN $6·5S-3 Beuo(a)lntbnloeae 0.80 

BN 50.32-8 8cMJo(amr- 0.70 j lJ 
6 BN 20$.99·2 BaaD(b~ 0.70 

6 BN 191-24·2 ~ 0.5(1 

6 8N 207-01-9 Beaa(k)ll1lONlldlllle 0.70 Ii 'J 
2 BN !lMJ.! bil(2-C.'ItIomedmy)melhlue 0.30 

1 BN 1I1~ bil(2-C\IkIftIIIdIy)etller 0.70 

1 BN OUO-I biI(~ 0.01 

5 BN 117-11·7 ~.g1irJ"-Yl~ 0.01 1I 1 U IJ 
BN' 15061-7 ~ 0.01 

BN' 116-74-1 c.IIIm1e 10.01 

BN' 211001-9 ClwyID 10·70 
BN' 113070.3 Dlblm(I,/I)IIItIIrueIw 0,40 IJ LJ u 

J BN 132-64-9 Dl1BmdIuu IoAO 
J BN 14-66-2 ~ 0.01 

3 BN 131·lJ-3 Dlmr6yfphdalale 0,01 

BN .... 74-2 ~ 0.01· 

6 BN 17-84-0 ~ 0.01 IJ J U I.~ " 
4 BN 206-44-0 FJ---.. 0.60 /. 

3 BN "'73-7 PI_ 0.90 

BN 118-74-1 ~ 0.10 

BN I1-6W ~ 0.01 

J ON 11-4'-4 ~ ..... 0.01 'lIP 

I lIN '1.72-1 ~ 0.30 ~. 

Commeetl: 

Page 2 ofJ 
~#ls: ________________________________________ _ 

#/ ofSarnpies' . Matrix· 

Method LCS MS 
Field Equip. Field LCS LC88 MS MSO Dup. Blanks RPD RPD RPD Blanks Blann @ ® 

(f)t. tT'I a'\ (i) "" I1l mJ hiS 

./, ,.,. V L/ IV" ..-,:a l]" IIRZJ 

v' v v v V if v" 

V v' / V v' v V 

lof .l.:U 

V J 

.. .L .v' I..,.~ V' V V' V 
V vi cCJ.. 100 V V V 

..L . ./ .sID (., v' v'" 13 

a.21 

v 
V 

v v 



JS 

6 

2 

2 

2 

~ 
I 

~ 
4 

I 

.5 

Semlvolatlle Organics Page 3 of3 
SitelProject: ________ ARlCOC#: bOSk 71 -7;), -73 

) } 
B~Ns: ________________________________________ __ 

Laboratory: Laboratory Report N' 1# ofSamplcs' Matrix' 

Callb. 
Callb. 

CCV 
Min. RSOI Method LCS LCS MS Field Equip. . Field 

BNA CAS_ NAME TeL. tnten:apt RF R2 %0 LCS MS MSO Dup. 
RF Blanks • RPD RPD RPD Blanks Blanks mJ 

<20%1 
I cl , >M.;} , O.99d ,20%01 (J'J4.1 (i) OJ., (1J 11) .. tfl (.i) 

BN 193-39-3 1Ddeno(1,2,J-cd)pynne ,/ 0.50 J I ..L / I .\./. /r'4' v V /'t'A' 
UN ,1-59-1 ~ 0.40 

BN 91-20-3 N~ 0.70 •• , . 

BN 98-95-3 N~ 0.10 I .if. V ~, "S V .\L. 
UN 16-30-6 

NoNitroDUpbIIIIyllmine 
:(1) . 0.01 

ON 621-64-7 N.NitnJIo.di.propylamiDe :/ 0-'0 v' v v' V V \ ...... 
A 87·8605 ~0I'be00I O,M 1 j J U J v if v v V' \/ 

BN 1.5-01-1 ~ 0.70 

A 101-95-2 ~ 0.80 V v v V V V 
aN 12J.OO-O ~ 0.60 L I .o."r if ,/ V v ./ V 

I]) ;I'l~. ,uJOJtvNl .; 
I 

S R urropte eeove I'Y Out len 
S .... pI. SMC1 SMC2 SMC3 SMC .. SMCS SMCS SMC7 SMCS CommeDU: pc.;"" dJ"L 01") a c, J~ 

/N' CA'JTf f!.,,,, 

---SMC I:NI~(BN) 
SMC 4: PbenoI-d6 (A) 

--
SMC'7: 1.~-d4{A) 

Sampl. 111 .... 181-RT 

/"V GC. -fIlM 

IS I: 1.4-~(BN) 
IS4:~tO(BN) 

---
f---t--...--

SMC 1: 2-FhIorobipIIeDyl (BN) SMC): )),TerpbeayIocl14 (BN) 
SMC 5: 2.F1DCl1'Op11oDo1 (A) SMC 6: 2,4,6-Trflxomopbllaol (A) 
SMcI: 1,l~(BN) 

Internal Standard Oatlien 
liZ .... .. 2-ItT lis.... 183-RT II ...... 114-RT ...... 

IS 2: NaphIbalcao.dI (BN) 
IS .5: (.'IuyaeIIMI2 (BN) 

" 

IS l: AtJeftlpIItlJcaD.dJO (BN) 
IS 6: Payla!e-cl12 (BN) 

B·22 

. 

""OJ 01) 7bt... 

... -ItT ...... ...-ItT 

).(J() f!,PO 

6'1. @ 

../ ../ 

V v' 
v' V 

v' ../ 
v V-



PCBa (SW 846: - Method 8082) 
sltclProject: b~J 0011 Jarr.phj ARlax: #: (,,0 Sb 71) -7~, - 73 I.abcntmy SwpJe IDs: __ . ~4...:7~/:::.S.:.:;8....;-;.....::O::..!:,).~O"--·~~-...lIIio~3ua_.--;.. __ _ 

Lebcntory: C k J... LIbontory RcporU: k 71 ~ B 6 7, k 9 - 00e, ( (.($) 
~ MethodI: __ .... <oJ:.ao:IW""-==--....I8,/,.;.4"-S;,_~8~O~8Q1<¥ ____ -...... ______ _ 

hfSlMpla' I'i. l I M*Ix: 00llJ f 
@ 

, 020/ qL!O 
", ", " .:," " . , . ...,.~.-. .. ,. .~." .... :,.. 

!:J/ t 
........ '.,\ . ':"~ " ~··I?":·.' •. ;';;'" ,,' ,~ .. " 

T c.l1b r;cv LCI MI PWId 
CAS. Nama CI~ MDltl' 

J~j 
M«tIoCI LCI Leal flPD MI MID RPD Dup. ! p. fIIId @; ,-j 'l. IIIMIcI .... ..... 

L 120% - RPD 
'!' .. <20%10.99 2~ II'If..'I\ .d'I ~ til tn I'JJ A)Jo ~p 

12674-11-2 Aroclor-1016 v- Iff, ./ v ;. v" ~rlL ~ M,. IY~ 

1 J1()4..2B-2 Aroclor-1221 .U vv' 
11141·16-5 Aroclor .. 1232 

'" 
v v 

S3469-11.1J ArocIar-1242 " v v v. 

1%672-29-6 Aroclar·l241 " 
,/ v v 

11097-69·1 ~.12'" V' v' vV' 
11096-82·5 Aroclor-116O t' v vv' v V" v v V n.ClSt. J 

I 

SImple SUC SUCRT ...... SMC IMCRT c.awua.: ..J Ow'; $ J 
%REe %REC A.A.") /IUJI) P&O~ tm 

IN ourCJt../" tJA-a"1~ elleA.IJ Ja¥e -

11-11 .P.,t 
Coaftl'lllldoa 

lampl. CAl. RPD>2I% Sam" CAS. RPD>2t% 

ltv' CLJ 7 OUlit -- r---
Date: 1/. /9. oq 



High Explosives (SW 846 Method 8330) 

SiteJProject: N.5 So" ~'1 ARlcOC #: "on.. 7 J I - 7 J J - 73 Laboratory Sample IDs: "7/ £8 - Ool a toN - o.i8 

Laboratory: 1} ~). Laboratory Report #: b 71 f" 8 b 71 C- 9 - 007 ( US) 

Methods: SW - ~lfh 8.3$0 CD CW 
#ofSarnples:..,./....:c'f_----'fl'"-_t-'_ Matrix; JO/jJ t lOa 

, CWW CCV Method 
CUt NAME , ~ rr %D ..... LCS , I ,." 1.991. 20%r. IU .;! I 

2691-41-0 HMX NA- v I J ../ v / 
121-82-4 RDX I 

99-35-4 1,3 5--Trinitroben2lCnc I 

~.s-O 1 3-dinitrobenzate 
91-95-3 Nitrobcnzcnt 
479-45-8 retryl 
118-96-7 2.4 6-trinitrotolUCllc 
35572-78.2 2~in0-4 6-dinitrotoluc:nc 
1946-51-0 4-ami~2 6-dinitrotolucnc 
121·14-2 2 4-dinitrotoluene 
606-20-2 2 6-dinitrotolucne 
ss..72-2 2-nitrotoluene 
99-99-0 4-nitrotoluene 
99-08001 3-n1tratolucne 
78-11., FETN 

Sample SMC%REC SMCRT S .... pee SMC%REC SMCRT 

IN u. 'r (hit' 

COIlnrmatlon 
Sample CAS. RPD>25% Sample CAS. RPD> 25% 

IV", 

LCI MS fWd. Equip. field 
LCSD RPO MS MaD APO Cup. ... .....s 

r-to% I I I 20%J ~ U U 
IV~ N", V V / v /'(;4-

~si u,J 3~ IB~ .('« I( !~ .. 

V V V 
v t/ V 

r'- ~) .s8 v ,,+ /. :WJ.ll 
V' ,I'" 

.Jo~ oS1o 
Commellts: ,4/) cS 0 IIJ 

117.. p) 
I 

No mJ/Il4.J() ~w 

9 0 od. 

ACJ I..C . .JIJ 
fci1 .~ 

", ,/ 

SoDdl-t-. .... collnnlo.: rJ J J ~ " 
mg Ikg- pgl J: [{JIl' g} l(~mus {g} I sample vol. {min" (1000 mill Jiler») IDilutioD F8dOI' - /lg /I Reviewed By: ______ {AJ __ ~ ______ Date: /J - ,q • D Z. 

B-17 



t 
rJ ~ I OJ- z.. r~ . p Soil.! 

Inorganic Metal. 
SitelProject: QJ,) SOIl Ja.rop~ ARlCOC#: Iz Ork 7/) -7J, -73 l..abclf1ItorySainpleIDs: ~ 7/S 8 - OolQ IAN 
LPboratmy. § k ). Laboratory Report #: C ,f'" J. , 71 S 8 

-038 

: - Q Methods ..5w 9..y1. 7/17/.,. (/'Iff) ~o, I? t~) 
'J .> 

l/-l~J cl.DJ730 I A-urr./J ) cl.OJ.'7~ 2 N of Samples: ,]8 Matrix: Jol/~ Batcb#s: 
/ 

CAS til V'IJ£ ~/q QCElement uJIL 

Anatyte = ' :n'l 
ICS SerW f1eIcf r.q.Ip. 

CCV ICB CCB La LaD LCSD MS MSD MSD Rep. ))h.. Dap. TAL ICV 1tPD IU'D JlI'D AS ...... 
.-' tift JlPD 

74l~'A1 IV". Nit 
,~ .. V' u l ' V 1 ....... \/ v" V v: \ IV'" 1 V 1/ ./ ,/ 15.39 J' 
7440-41-7 Be \ \ 
7~'Cj v' v IL .v L y- JL \ ~ \ NA l/ 1/ V if 

7440.:70-1 CI \ \ 
7 ........ 7-JCr ./ .,- .IL -iL'. ,,/ V V \ \/ \ ../ t/ V V I,~f.j 

7440-41"" Co \ \ 
7~O-ICu \ \ 
7439-1!MFo \ \ 
7439-95"" Mt: \ \ 
7439-96-' MIl 1 
74f0.Q2~NI 

7~7K ~\ 
, ...... U-4,q v 1/ V. .v'. V'" v J/' \ if ;yilt .,- V V V' 
7 .... 043-5N. \ i\ 
7"0.62-lV \ \ 
7~z.a \ , 

\ \ 
,.u"~l " \I' v .1/. v ....... ,/ .lL. j v \ v- I/" 1/ V / 
1m...t9-t8e V v v' v' ~ \ • J..ol .v \ ./ \ I~ ,..,.. ... ./ if v ,/ 
7 ........ t,.. v v v V .\.01>.1 .!L. X \ V \ -< ~~ v v v V 
7446-36-0 Sb .\ \ 
7440-lUn \ 

1\ \ 
'439-91'" III \I". 11 v _V' .1L ./ v v' tVA Nt) 

CyanideCN 

Nolet: Sbaded ""'" Ire RCRA mdIll. So~O.IC_tnIo.: DIII/k,'" Pl/g: [(11,1,) x (~_ Ig) I MmpIe vol, {mI})x (1000 mill h .. )] I DI1ution Pactor - I1g/1 

Co. meats: I. CP o/.:x, 

F\eIcI ...... 
"" 

j~ 
• ,J,{J, 

6e../" 
rJ·2}( 

-~ 

AJ I" 
,.J,.H' 

.-

."Mi3 
If!"· I 

c-a:s 
of ... , 

lrYAI4IL 

C(,,8 

l\ .s I. 

Reviewed By: ____ ~ __ ~_;.....;;... __ ~ ___ Date: II. 19. ~ 
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Inorganic Metals 

SitetProject: 

laboratory: 

o SJ ,so" j(J.JrJplj ARlCOCN: ,on. 7/, - 7J, - 73 Laboratory SampJeIDs: __ b_7:....;I'-b:;......:...Q_--'O::...:/'-"O::o....-_-=-_____ _ 

Q,f). LaboratoryRcport#:" 7/S8 
> 

7/./70 A • 6010 8 - ~ 

# of Samples: J Matrix: ~/J(O~ Batch lis: ""O~.I,'oJo I J-k } ala.y..y s.r r MVtJ./J} 
.1 ~ 

CAS" 
Vq/R.,. Ao4IL QCElement 
v 

Anatyte Metltod LCSD MSD Rep. ICS SerW Jlltld Eqwlp. JI1eIcl 
TAL ICV CCV ICB CCB LCS LCSD MS MSD Df1I. D..,. .... Ira RPD RPD RPD AB .... RPD 

•• Ira Blub xS--
742'-90-5 AI /YI} HJ:f ,II/b. 

1~'" 1/ ;/ V ./ • ~.l1 ,/ v 1\ 'V" \ NA rL !Vii ~ J;S3 b1 ..... S , 
7440-41.7 Be \ \ \ 
1440-U-9C. v _V'" V- I./" ,.]/13 V ,/ \ V \ N'" .1/ jY'1t \ NJ J. '7/~ 

7440-11).2 Ca \ \ \" 
, .... ,..JCr V V V \./ V • 0{J0~7 V \ V 1 NII't" V Nit \ .1. P. 101.81 . 
7~""Co \ \' \ 
1446-50.3 Cu \ T 
1439-39-6 Fe \ T 1\ 
7439-95-4 M& \' T \ 
7439-96-5 MIl \ \ 
744()'()2~NI \ 
7~7K ~ 
'441)..22-4 AI V ,./ V'" --~ v V V 1\ ,/ \ IV"'" V H..t. \ 
7446-23-5 Na \ \ -"'. 
7440-62-2 V \ \ \ 
1440-66-6 ZlI \ T 

r \ \ 
7~'-'2--1 " V v' \./' V 1/ . ./ V \' \7 \ NA V HII \ 
'M1I:l-49-2 • ./ t./ V ./ v V 1/ T ./ T "H,It v ..vA \ 
'~2}d ./ V V' V" ~·O V V T .7 T N" V Nil \ #) cAO v'l 
7441).36-0 Sb r T \ >oJ 

7440-2~n \ T \ 
\' \' \ 

7...".,.,41& 1./ V V V"" V ,/ ./ 17 -I('A.-

CyujdeCN 

N .. SilldedIUW .. "'JlCRA ...... s.ua. ...... o .. colIYen!o.' ma/ka-Ill/l: (OaI/I) x(smnPe_{I}/arnpI.1IOI. {mI}}x{IOOOml/llillr»)/DiJutIoIIFIeIor -Ill" 

Co.meats: reP I. 78J..1 {)uP )mJ/ .ro. 1 
dIVA 

N.j b 735L; DUP /N/J .rD't Reviewed By: ___ ----=~~..::WL;,..=;.;;.=. _____ Date: /1. 19.0 d 

B-14 
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General Chemistry 

SitelProject: O.)~ SOIL Jae.,el'fj AR/COC#:_lIZ..C,loLO\WH!(;!...)/....!../t....-J_-_J.J.J,d.z....,..----!..73::.L- Laboratory Sarnple IDs: b 7/58 - Q.Jo !btU -Q 38 

Laboratory: gJCJ.... La.bonItcfyReport#: l, 71SB " 7/6 q - 008 ((/!.-""TtN) b 7/b9 - 009 (ffj-Cr") 
MdhOOs: 0W,8#" 90)alA (T~). 7/9(,4 (a') 
# of Samples: 

, 
38 

1 

'COB 

-' 
'> 

-
0203\;,1.. 

\, 11S8 
03'0- 038 

~03b{., ) 

blISS 
0.:>04 

-
~ Il'" 

-()£ 

CAS. 

)Q 

/9 Ff.. 02 

~ T 
It. 
L 

ToW 

~ck. 

Totti) 

c..;~rk 

~Q..uAj,. i+-

CAro~11/.iI 

)~A .... Jo. 

CJ.Joml(~'" 

/ /oI(J»O kr ~ 

{)..nrtn'LlJ'otl 

Matrix: JOILoS g: 

ICV ccv 10 CCB 

.; I ,j I 

V V ,/ ./ 

1/ Ii / .; 

./ ,; ../ I 

v ..; V / 

Co .. mco":.!tI Oc02UJ IR SX ~IG ' 

lip-vee (l,~ . 

~ll:.f 
MetW 

LCS JIaaU 

v' 
O·OJ!8J 

../ 

V V 

V ,/ 

V" ~ 

V- I/" 

-t* II'\J Ol"f:m"\ 07Av ~Oy (70°1... 

LCSD 

M-

\ 
\ 

Batch #s: CJOd.-7/.J. q (TV-J) 5r):~u·_ I ( (rr..) 
.;Jo.::t 111.1 I TeA) _~ 020 I B.J.;t '(,,.6 _~) 

QC Element 

MSD .... fleld F\eId LCSD MS MSD 
Rep. ICS .,... Dtlp. ... " JlPI) DO RPD All .. RPD 

..... ..... 
5X 

/Ylt 
V 

IYIt' /'I~ IY...,.. ../ ND Hit' O·r;J. 
V Nit-

, 

v' N4 

V Nil- IVIf 
)Ot 

\ ,/' v V 1'(0 

1\ 

\ ~ \ 
tf4 

V' / NO 
N~ 

\ I/'" '\ 1111 fYlt Nf'r 

"708,J /)UP 1fY)~ 
.5N"- ~()"'. 

Reviewed By: I). /9, Od. ~ ci.JWL 
-------~~~---------
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Radiochemistry 
SitelProject: DJJ 00 1/ J~.P",.4 APJCOC #: fa OJ'= 7 /- 1:1 -73 Laboratory SlD1Iple IDs: _--.-::;"--:7:..:../;:..S:;::.8 _-----'O~olJ.(.Q~tIw/!..l!.!o~-___!oQc3~B::..._ __ _ -t 1 } 

Laboratoty:_;z..;4~:.::.:a..:...-____ Laboratory Report 1#: l, 71 r 8 ~ 7/6 q - OIl (fI$) 

Methods:.4f>t:l q 00.0 

1# of Samplcs: /9 V I Matrix: ~J!.u.ot.LII~_f/.!-· __ ;4~1_()_eo_V_j ___ _ Batch #Is: _.;:;01..::::;O.::::.3..::::;3.;::.~...:..:)_~( ~J =(J 1"""/J"-)'----__ =cl..::;;D-<1-'q .... S~D~(-=t:cS""':>.;_) __ 

QC Element 
Analyte MetHd Rep EquIp. FleW Fiel. Sample Sa.ple 

BlaDks LCS MS REll Bla •• Dup. Rlaales ID 
,...,. ISJTraa m JHtope JSfTraee 

RER 
Criteria U. 20",,(, 25% <1.0 U <1.0 U 1'(1:1- SO-lOS 50-105 
H3 " U·238 .~ 
U-234 "" U-23SI·236 " Th-232 "-
Th·228 "'-
Th-230 ["..., 
Pu-239/·240 "'-
~All)ba .,/ V V' LV II V V v' IYA ~ 
~OO\'O\atilc Beta v vi' v ,/ ~ Y ../ ./ K" '-..... 
Ra·216 " Re-28 ."-.. 
[lIll-63 "'-
Gamma Spec. Am·241 ......... 
Oamma StleC. Cs.137 -~ 
Gunma Spec. Co-6O "-
~N)~S .oL J/ i/ 

" 
v' 1Y4 N~ Nit " I'lb (\ 'I(J().Ji/(, ~. ./ V .,/'v V I'fPr .H" ~h- -........ 

Parameter MMhod Typical Tracer Typal carrier Commeats: 
Jso.U Alpha SJlOC. U-232 NA 
Jso.Pu Alpba spec. Pu·242 NA 
bOoth Alpha wec. Th·229 NA 
Am-241 Alpba spec. Am·242 NA 
Sr·90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni byICP 
Ra-226 Deamination NA NA 
Ra·226 Alpha spec. Ba·133 or Ra·22S NA 
Ra·228 Gamma spec. Ba-133 NA 

Gamma spec. LCS contains: Am-241. Cs-137. and Co-6O Reviewed By: Jt/~ Date: II. It? (J~ 
----~---------------------
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p~Le~er_~~~ __________ __ 

Contract Verification Review (CVR) 

Project Name DSS SoH Sampling 

AA/COC No. 60£!671. 605672.605673 Analyticallab GEL -------------------------
In the tables below, marl< any information that Is missing or Incorrect and give an explanatIOn. 

1.0 Anafvsls Reaueat and Chain of CUstodY Record and L.ocrln Intonn.tion 
Line l,;OfJ~? 

No. Item Yes No 

1.1 Ail /WnS on COC comPlete - data entry dirk initialed and dated x 
1.2 Cont8iner ~.) correct for anafvsel requeMed X 

1.3 Samplavolume for' ancfiYDM-rl ___ lyses reauested x 
1.4 PreeervatlVe COI"I'8Ct for ariatvUs MAo.-.. X 

1.5 CuItody recorda conttnuous and complete X 

i.e tab eample nurnber(l) provided and SNl sample number(s) cross x 
referenced and comICt 

1.7 Date sam. recet\Ied X 
1.8 Condition UDon receIDI k,formIItIon x 

2.0 AnalYbllaboratol'Y Reoort 
Line C .... ? 
No. Item Ves -No 

2.1 Data reviewed. slgnarur. X 
2.2 MeIhod ~ nuniliiril) c:omDIete and correct X 
2.3 QC antlvlfs and nceHmb , ... ....J(M8.LCS X 
2.4 Matr1X atrtx ",Ike dUdlclte data JlfV~J" x 
2.5 0et8ctI0n 11mb . POL and MOL (or lOll. MDA and L.. X 
2.8 QC betCh numbtn X 
2.7 0IutJ0n fadorI .,. ""'...-. and all dMution IeYeIs reoorted X 

2.8 DIIta In tlUUtVwntIW units 8f\d usInG correct siQnlflc8nt figures X 
2.9 ~rNttry anaty&1t uncertafrrty (21igma ermr) Ind tracer recoYery X 

If applicable) 
2.10 NarnItIYe X 
2.11 TAT met X 

case No. 7223_02.03.02 

SDG No. 871581\, e, C 

If no, explain 

If no, eXDIaIn 

2.12 Hold ti'nes met X ere+ equipment blanlu • .-,zed out cI holdq) time 
2.13 Contractual auallfierl X 
2.14 AI reeuIt and TlC11f~---\ data X 

R8IOIvad? 
V8I No 

RetOMtd1 
Vf!J8 No 



Contract Variflcation Review (Continued) 

3.0 Data QualJ!l Evaluation 
Item Yas No If no. sample 10 No../Fr.dIon(s) and ~ 

3.1 Are reporting unftS approprtate for the matr\l( and meet COl ilract specIfted Of project. 
speclftc requirements? Inorganics ltnd rnetaJs f1IPOrt8cI- ppm (mgIIter or mgIKg)? X 
TrItIUm reported in pIcOCUr1e8 per liter WIth pen::eot moiature for soil samples? Unlt& 
consistent between QC and sam,*, da&a 

3.2 QuantItatIon \Imfl met fOr all aam. X 

3.3 At;aJr&ey 
.} Labora~_ control samples accuracy rel)Olted and met for .1 MmPIes 

X 

b) Surroglta data reported and met for all organic samples analyzed by a gal X 
~y blChnlque 

c:) Mltrbc tpH<e ret::l:Mry data repoItId and met X Sew .... HPlC MS recxwerfee not wftNn ~ 1mb 

3." Preeilion X ~ not within acceptIbIe ImIIa 
a) Replcate sample pNCtsion repoMd and met for aft Inorganic and radiochemistry SII'I1_ 
b) MattIx 'PIke cklpIctm RPD data reported and met for all orgIW'Ilc amples x HPLCRPOnatwJHn~'mb: HPlC~Ord 

perfofmed due to IrnIIId IIIqlIe; 

3.5 Blank data X biJ(2.£1hy1~ dIIIIdId In SVOC methOd blink; 
.) Method or f88geI"II btllnk data reported and met for all samp1ee teIenUn end chRImIIIn deIecIIId In " .... ganlc meIhoCI bImc; 

eyt.I'io. ~ ~ mathod ~""lc 

bt SIIm~ blank (6.g.. freIcI. trip. and ~~ daII. reporiBdcnll met X T~dNdecI~'tI\p~ DW{2~ 

cfeIIc:fIId In S'JOC equfpnent bIIM; MYr:iIX 1280 dMecIed In 
PCB ecppment bIar*; beItun and chromium det8cIed In 
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Contract Verffication Review (Continued) 

4 0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GClMS (82eO, 8270, etc.) 
a) 12-hour tune check provided X 

b) Initial calibratiOn provided X 

" 

c) ContInuing calibration provided X 

d) Internal standard performance data provided X 

e) lnstrumentrun logs provided X 

4.2 GClHPlC (8330 and 8010 and 8082) 

a) tnitial eaUbration provided X 

b) ContInuing calibration provided X 

c) Instrument run loge provided X 

4.31norganlcs (metals) 

.} Initial calibration provided X 

b) Continuing calibration prov;ded X 

c) ICP tnterference check sample data provided X 

d) ICP serial dHutlon provided X 

e) Instrument run logs provided X 
4,4 RadIOChemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. list onry sampIesIfractIo for which detIciencies have been noted. 

SampleJFraction No. Anarysls ProbIemsICommenteeolutlona 

0l5882O-002 SVOC mlating c.ttIcate of ~ 

Were daftciencieI unresolved? g No 

Based on the review, this data package is compfete. Yes 

If no, provide: nonconformance report or correction request number 5108 and date COfT8Ction request was submlttad: 11101.92 

R~bY. ____ ~lAA~'~~ ___ --____________ _ Date: 11101102 Closed by: _____________ ,Date: _________ _ 
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DSS SITE 1110: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1110, the Building 6536 Drain System, at Sandia National 
Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-III on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The drain system consists of a 50-foot-long by 4-foot-diameter concrete pipe 
that had been installed in an aggregate-filled trench. Available information indicates that 
Building 6536 was constructed in 1967 (SNUNM March 2003), and it is assumed that the drain 
system was also constructed at that time. Discussions with facility personnel indicate that the 
drain system was used to dissipate heat from high-temperature experiments conducted inside 
of Building 6536. 

Environmental concern about DSS Site 1110 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the drain system 
at this site. Because operational records are not available, the investigation was planned to be 
consistent with other DSS site investigations and to sample for the COCs most commonly found 
at similar facilities. 

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage is the Arroyo del Coyote, located approximately 1.3 miles east of the 
site. No springs or perennial surface-water bodies are located within 2 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site 
is minor because the surface is flat or slopes slightly to the west. Infiltration of preCipitation is 
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the 
annual rainfall (SNUNM March 1996). Most of the area immediately surrounding DSS Site 
1110 is unpaved with some native vegetation, and no storm sewers are used to direct surface 
water away from the site. 

DSS Site 1110 lies at an average elevation of approximately 5,404 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 480 feet below ground 
surface (bgs). Groundwater flow is to the west in this area (SNUNM March 2002). The nearest 
groundwater monitoring wells are TAV -MW2, approximately 1 ,100 feet to the east, and 
TAV-MW5, approximately 800 feet northwest of the site. The nearest production wells are 
KAFB-4 and KAFB-11 , which are approximately 2.8 and 3.2 miles northwest and northeast, 
respectively. 

II. Data Quality Objectives 

The Data Ouality Objectives (DOOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and Assessing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 

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

• 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 1110 was effluent discharged to the environment from 
the drain system at this site. 

Table 1 
Summary of Sampling Performed to Meet OQOs 

DSS Site 1110 Potential COC 
Sampling Area Source 
Soil beneath Effluent discharged 
the drain to the environment 
system from the drain 

system 

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

Number of Sample 
Sampling Density 
Locations . (sampJes/acre) 

2 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the drain system 

The baseline soil samples were collected with a Geoprobe ™ in two locations across DSS 
Site 1110 from two 3- to 4-foot-long sampling intervals at each boring location. Two soil 
borings were drilled near opposite ends of, and on opposite sides of, the 50-foot-long drain. 
Sampling intervals started at the bottom of the aggregate in each boring. The sampling 
intervals in the southeast boring (BH1) started at 15 and 20 feet bgs, and those in the northwest 
boring (BH2) started at 10 and 15 feet bgs. 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 QA/QC samples collected at the site 
and the laboratories that performed the analyses. 

The DSS Site 1110 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 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from ess Site 1110 

Sample Type VOCs 
Confirmatory 4 
Duplicates 0 
EBs and TBs (VOCs only) 2 
Total Samples 6 
Anal'i!ical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
4 
0 
1 
5 

GEL 

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

PCBs 
4 
0 
1 
5 

GEL 

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

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

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
4 4 4 4 4 
0 0 0 0 0 
1 1 1 1 0 
5 5 5 5 4 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

4 
0 
1 
5 

GEL 

---o 

W -.. -f2 
N 

8 
~ 
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SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
the analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001). 

Table 3 
Summary of Data Quality Requirements for DSS Site 1110 

Analytical 
Methoda Data Quality Level GEL RPSD 

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

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

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

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 
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(AOP) 00-03 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1110 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 dataare 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DOOs have 
been fulfilled. 

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

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1110 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, and 
soil sampling. The DOOs contained in the SAP (SNUNM October 1999) and FIP (SNUNM 
November 2001) identified the sample locations, sample density, sample depth, and analytical 
requirements. The sample data were subsequently used to develop the final conceptual model 
for DSS Site 1110, which is presented in Section 4.3 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 1110 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1110. 

111.3 Rate of Contaminant Migration 

The migration rate of COCs that may have been introduced into the subsurface via the drain 
system at DSS Site 1110 was dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COCs from this 
site after use of the drain system was discontinued has been dependent predominantly 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 1110. 
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111.4 Extent of Contamination 

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

Sampling intervals started at the depths at which effluent discharged from the drain system 
would have entered the subsurface environment at the site. This sampling procedure was 
required by the New Mexico Environment Department (NMED) regulators, and has been used 
at numerous DSS-type sites at 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 1110 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs that were evaluated in this risk assessment included all detected organic, 
inorganic, and radiological COCs for which samples were analyzed. When the detection limit of 
an organic compound was too high (Le., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used 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, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included in 
this risk assessment consist of both inorganic and organic compounds. 

TableAlists the nonradiological COCs and Table 5 lists the radiological COCs for the human 
health risk assessment at DSS Site 1110. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 5. 

V. Fate and Transport 

The primary releases of COCs at DSS Site 1110 were to the subsurface soil resulting from the 
discharge of effluents from the Building 6536 Drain System. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release point; however, because the discharge 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1110 with 

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

Is Maximum COC .. 

Concentration Less 
Maximum SNLlNM Than or Equal to the 

Concentration Background Applicable SNLlNM BCF 
All Samples Concentration Background {maximum 

COC (mjJlkgl il1!glk~ Screening Value? aquatic) 
Inorganic 
Arsenic 3.62 J 4.4 Yes 44c 

Barium 142 214 Yes 170d 

Cadmium 0.271 J 0.9 Yes 64c 

Chromium, total 12.6 15.9 Yes 16c 

Chromium VI 0.0272e 1 Yes 16c 

Cyanide 0.066 J NC Unknown NC 
Lead 7.4 11.8 Yes 49c 

Mercury 0.0049 J <0.1 Unknown 5500c 

Selenium 0.333 J <1 Unknown 800' 
Silver 0.0442e <1 Unknown 0.5c 

Organic 
Acetone 0.0038 J NA NA 0.699 

2-Butanone 0.0432 NA NA 19 
bi~{2-Ethylhexyl) Qhthalate 0.154 J NA NA 851h 
Toluene 0.0013 NA NA 10.7c 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration used is one-half of the highest detection limit. 
'Callahan et al. 1979. 
9Howard 1990. 
hHoward 1989. 
iMicromedex, Inc. 1998. 

Log Kow 

(for or.S!anic COCsl 

-
-
-
-

-
-
-
-
-
-

-0.249 

0.29g 

7.6i 

2.69c 

Bloaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
No 

Unknown 
Yes 
Yes 
Yes 
No 

No 
No 

Yes 
No 
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BCF 
COC 
DSS 
J 

Kaw 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1110 with 

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

= Bioconcentration factor. 
= Constituent of concern. 
= Drain and Septic Systems. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at ess Site 1110 with 
Comparison to the Associated SNLJNM Background Screening Value and BCF 

Is Maximum cac 
Activity Less Than or 

Maximum Activity SNLJNM Background Equal to the Applicable 
All Samples Activity SNLJNM Background BCF 

cac (pCl/g)a (pCl/g)b Screening Value? (maximum aquatic) 
Cs-137 NO (0.0374) 0.079 Yes 
Th-232 0.85 1.01 Yes 
U-235 NO (0.223) 0.16 No 
U-238 NO (0.57) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aValue listed is the grater 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. 
NO () = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900d 

900d 

3,000d 
3,000d 

Is cac a 
Bioaccumulator?C 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 
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of waste water occurred in subsurface soil at a depth greater than 5 feet bgs, none of these are 
considered to be of significance as transport mechanisms at this site. Because the drain line is 
no longer active, additional infiltration of water is not expected. Infiltration of precipitation is 
essentially nonexistent at DSS Site 1110, as virtually all of the moisture either drains away from 
the site or evaporates. Because groundwater at this site is approximately 480 feet bgs, the 
potential for COCs to reach groundwater through the unsaturated zone above the water table is 
extremely low. 

The COCs at DSS Site 1110 include both inorganic and organic constituents. The inorganic 
COCs include non radiological and radiological analytes. With the exception of cyanide, 
the~ inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic constituents could include changes in valence 
(oxidation/reduction -reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by 
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter 
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of 
the environment at this site, and the lack of potential contact with biota, none of these 
mechanisms is expected to result in significant losses or transformations of the inorganic 
COCs. 

The organic COCs at DSS Site 1110 consist of acetone, bis(2-ethylhexyl) phthalate, 
2-butanone, and toluene. Organic constituents may be degraded through photolysis, 
hydrolysis, and biotransformation. Photolysis requires light and therefore takes place in the air, 
at the ground surface, or in surface water. Hydrolysis includes chemical transformations in 
water and may occur in the soil solution. Biotransformation (Le., transformation caused by 
plants, animals, and microorganisms) may occur; however, biological activity may be limited by 
the arid environment at this site. Because of the depth of the COCs in the soil, the loss of 
acetone, 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 1110. COCs 
at this site include organic analytes as well as radiological and nonradiological inorganic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, ~nd 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
COCs is low, and loss through decay of the radiological COC is insignificant because of its long 
half-life. 

Table 6 
Summary of Fate and Transport at DSS Site 1110 

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

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

V\'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 non radiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

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

Step 7. Uncertainties of the above steps are addressed. 

VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for DSS Site 1110. 
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 1110 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 GOGs and direct gamma 
exposure for the radiological GOGs. 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 COGs as well. The dermal pathway is included for the 
nonradiological GOGs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
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Site 1110 is approximately 480 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1110. 

Pathway Identification 

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

VI.4 Step 3. Background Screening Procedure 

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

VI.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section VI.6.2. Only the COCs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

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

V1.4.2 Results 

Tables 4 and 5 show DSS Site 1110 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health 
risk assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. Four constituents were organic compounds that do not 
have corresponding background screening values. 

For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its 
background screening level. 
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VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment Information 
System (ORNL 2003) electronic databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

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

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

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

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 the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 

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). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
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Table 7 
Toxicological Parameter Values for DSS Site 1110 Nonradiological coes 

RfDo RfDinh SFo 

COC (mg/kg-d) Con1idencea (mg/kg-d) Confidence" (mglkg-dY' 
Inorganic 
Cyanide 2E·2c M - - -
Mercu_ry_ 3E-4e - 8.6E-Sc M -
Selenium SE-3c H - - -
Silver SE-3c L - - -
Organic 
Acetone 1 E-1 c L 1E-1f - -
2-Butanone 6E-1 c L 2.9E-1c L -
bis(2-Ethylhexyl) phthalate 2E-2' - 2E-2f - 1.4E-2' 
Toluene 2E-1c M 1.1E-'c M -

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

D;: Not classifiable as to human carcinogenicity. 
CToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxlcological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST (EPA 1997a). 
f"J"oxicological parameter values from EPA Region 6 (EPA 2002a). 
gToxicological parameter values from Risk Assessment Information System (ORNl2003). 
ASS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mglkg-d)-1 = Per milligram per kilogram day. 
NMED ;::: New Mexico Environment Department. 
ORNL = Oak Ridge National Laboratory. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

SFinh 
(mgJkg-dt' Cancer Classb 

- 0 

- 0 
- 0 

- D 

- 0 
- 0 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1110 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (1/pCi) (1/pCi) (g!pCi-yr) Cancer Classb 

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

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
CDC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 

the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for 
this site is industrial, risk and TEDE values for a residential land-use scenario are also 
presented. 

V1.6.2 Risk Characterization 

Table 9 shows an HI of 0.00 for the DSS Site 1110 nonradiological COCs and the estimated 
excess cancer risk is 8E-10 for the designated industrial land-use scenario. The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for nonradiological COCs. Table 10 shows that for the DSS Site 1110 associated background 
constituents, there is no quantifiable HI or estimated excess cancer risk. 

For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 8.6E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mremlyr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1110 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 2.5E-9. 

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 and the 
estimated excess cancer risk is 3E-9 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
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Table 9 
Risk Assessment Values for DSS Site 1110 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenarioa 

Concentration Hazard 
COC (mg/kg) Index 

Inorganic 
Cyanide 0.066 J 0.00 
Mercury 0.0049 J 0.00 
Selenium 0.333 J 0.00 
Silver 0.0442b 0.00 
Organic 
Acetone 0.00384J 0.00 
2-Butanone 0.0432 0.00 
bis(2-Ethylhexyl) phthalate 0.154 J 0.00 
Toluene 0.00134 0.00 

Total 0.00 

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

= Information not available. 

Table 10 

Cancer 
Risk 

-
-
-
-

-
-

8E-1O 
-

/8E-10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

0.00 -
0.00 -
0.00 3E-9 
0.00 -

f 
0.00 3E-9 

Risk Assessment Values for DSS Site 1110 Nonradiological Background Constituents 

Industrral Land-Use 
Background Scenariob 

Concentrationa Hazard 
COC (mg/kg) Index 

Cyanide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

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

= Information not quantified. 
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Cancer 
Risk 

-
-
-
-

-

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 

- -
- -
- -
- -

- -
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and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1). 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
2.2E-2 mremlyr. The guideline being used is an excess TEDE of 75 mremlyr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 111 0 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1110 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated excess cancer risk is 3.0E-7. The excess cancer risk from 
the nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSW ER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA 1997b). This summation is tabulated in Section VI.9, Summary. 

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

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

For the nonradiological COCs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
8E-10. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the suggested 
acceptable risk value. This assessment also determined risks conSidering background 
concentrations of the potential nonradiological COGs for both the industrial and residential land
use scenarios. Assuming the industrial land-use scenario, for nonradiological COGs there is 
neither a quantifiable HI nor an estimated excess cancer risk. 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 quantifiable background screening values are 
assumed to have a hazard quotient of 0.00. The incremental HI is 0.00 and the incremental 
estimated excess cancer risk is 8.03E-10 for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
COCs considering an industrial land-use scenario. 

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 
8.6E-3 mremlyr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr (EPA 
1997b). The incremental estimated excess cancer risk is 2.5E-9. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. The excess cancer risk is 3E-9. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (8earzi January 
2001); thus the excess cancer risk for this site is below the suggested acceptable risk value. 
For background concentrations of the nonradiofogical COCs there is neither a quantifiable HI 
nor an estimated excess cancer risk. The incremental HI is 0.00 and the incremental cancer 
risk is 3.48E-9 for the residential land-use scenario. These incremental risk calculations 
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indicate insignificant risk to human health from nonradiological COCs considering a residential 
land-use scenario. 

The incremental TEDE from the radiological components for a residential land-use scenario is 
2.2E-2 mremlyr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998). The estimated excess cancer risk is 3.0E-7. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1110 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001). The DaOs contained in these two documents are 
appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential COC releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
data quality for the risk assessment at DSS Site 1110. 

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

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

Table 7 shows the uncertainties (confidence levels) in non radiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment 
Information System (ORNL 2003) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 
2002b, EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 

Risk assessment values for non radiological COCs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

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

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

VI.9 Summary 

DSS Site 1110 contains identified COCs conSisting of some inorganic and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COCs show that for the industrial land-use scenario the HI (O.OO) is Significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 8E-1 o. Thus excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (8earzi January 2001). The incremental HI is 0.00 
and the incremental excess cancer risk is 8.03E-10 for the industrial land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (O.OO) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-9. 
Thus excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (8earzi January 2001). The incremental HI is 0.00 and the 
incremental excess cancer risk is 3.48E-9 for the residential land-use scenario. The 
incremental risk calculations indicate insignificant risk to human health for the residential land
use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much lower than EPA guidance values; the estimated TEDE is 8.6E-3 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 2.SE-9 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 2.2E-2 mrem/yr with an associated 
risk of 3.0E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1110 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 11. 
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Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1110, Building 6536 Drain System Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 8.03E-10 2.5E-9 3.3E-9 
Residential 3.48E-9 3.0E-7 3.0E-7 

DSS = Drain and Septic Systems. 

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

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1110. 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 focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV, all COCs at DSS Site 1110 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. 
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VIL2.2 Bioaccumulation 

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

V11.2.3 Fate and Transport Potential 

3/1012004 

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 COCs also are expected to be 
of low significance. 

VIL2.4 Scoping Risk-Management Decision 

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

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

311012004 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

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

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

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

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

.• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• I ngestion 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 
Ing_estion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

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

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resradlhome21 or 
http://web.ead.anl.gov/resradldocuments/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent (TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

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

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for non radiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (Le., the HI) for the toxicity resulting from the 
GOCs 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 COGs 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 kglmg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *IR*EF * ED * (YvFor jpEF) 
I =--------------~~~~=-

S BW*AT 

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

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

311012004 

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 (mgtkglday) 
Cw = Chemical concentration in water (mgtliter [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/kglday) 
Cw = Chemical concentration in water (mgtL) 
K = volatilization factor (0.5 Um3) 
IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 11<10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

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

Summary 

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

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yrj 250a,b 52 wk!yr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 3oa,b,c 3oa,b,c 

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

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

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

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

(= ED x 365 day/yr) 
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 Childa 

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

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

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

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

Exposed Surface Area for Soil/Dust 2,800 ChilcJ'l 2,800 Childa 

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

Skin AdsorQtion 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 ::: Weekes). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational 
General Ex~osure Parameters 

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

Body Weight (kgl 70 Adulta.b 70 Adulta.b 

Soil Ingestion Pathw~ 
Ingestion Rate 100 mgJdayc 100 mgJdayc 

Averaging Time (days) 
(= 30 yr x 365 dayJyr) 10,950d 10,950d 

Inhalation Pathw~ 
Inhalation Rate (m3/yr) 7,300d.e 10,950e 

Mass Loading for Inhalation g/m 3 1.36 E-5d 1.36 E-5 d 

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

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