
University of New Mexico
UNM Digital Repository

Regulatorily Completed Sandia National Labs/NM Technical Reports

7-1-2004

Justification for Class III Permit Modification July
2004 DSS Site 1009 Operable Unit 1295 Building
6620 Internal Sump (TA-III)
Sandia National Laboratories/NM

Follow this and additional works at: https://digitalrepository.unm.edu/snl_complete

This Technical Report is brought to you for free and open access by the Sandia National Labs/NM Technical Reports at UNM Digital Repository. It
has been accepted for inclusion in Regulatorily Completed by an authorized administrator of UNM Digital Repository. For more information, please
contact disc@unm.edu.

Recommended Citation
Sandia National Laboratories/NM. "Justification for Class III Permit Modification July 2004 DSS Site 1009 Operable Unit 1295
Building 6620 Internal Sump (TA-III)." (2004). https://digitalrepository.unm.edu/snl_complete/137

https://digitalrepository.unm.edu?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete/137?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu


Sandia National Laboratories 
Justification for Class III Permit Modification 

July 2004 

DSS Site 1009 
Operable Unit 1295 

Building 6620 Internal Sump (T A-III) 

NFA (SWMU Assessment Report) Submitted December 2003 

Environmental 
Restoration 
Project 

United States Department of Energy 
Albuquerque Operations Office 



Sandia National Laboratories 
Justification for Class III Permit Modification 

July 2004 

DSS Site 1009 
Operable Unit 1295 

Building 6620 Internal Sump (TA-III) 

NFA (SWMU Assessment Report) Submitted December 2003 

Environmental 
Restoration 
Project 

United States Department of Energy 
Albuquerque Operations Office 



National Nuclear Security Administration 
Sandia Site Office 

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

nEC 1 1 2003 

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: 

Enclosed is one of two NMED copies of the SWMU Assessment Reports and 
Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS) 
Sites 1009, 1025, 1026, 1027,1033,1093,1101, 1105, and 1112 at Sandia 
National Laboratories, New Mexico, EPA 10 No. NM5890110518. Per our 
verbal agreement, the second NMED copy is being sent directly to the 
Albuquerque Group Manager. 

This submittal includes descriptions of the site characterization work, soil 
characterization data, and risk assessments for the nine DSS sites listed above. 
The risk assessments conclude that for these 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, 

Karen L. Boardman 
Manager 



J Kieling (2) 

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

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

IECl1m 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SWMU ASSESSMENT REPORT AND 
PROPOSAL FOR NO FURTHER ACTION 

DRAIN AND SEPTIC SYSTEMS SITE 1009, 
BUILDING 6620 INTERNAL SUMP 

December 2003 

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 1009: BUILDING 6620 INTERNAL SUMP .................................................. 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 ............................................................................ 2-9 

2.3 Land Use .......................................................................................................... 2-9 

2.3.1 Current Land Use ............................................................................... 2-9 
2.3.2 Future/Proposed Land Use ................................................................ 2-9 

3.0 INVESTIGATORY ACTiVITIES .................................................................................... 3-1 

3.1 Summary .......................................................................................................... 3-1 
3.2 Soil Sampling Investigation ............................................................................... 3-1 

3.2.1 Soil Sampling Methodology ................................................................ 3-1 
3.2.2 Soil Sampling Results and Conclusions ............................................. 3-8 
3.2.3 Soil Sampling Quality Assurance/Quality Control Samples and 

Data Validation Results .................................................................... 3-22 

3.3 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 Human Health .................................................................................... 4-8 
4.4.2 Ecological ........................................................................................... 4-8 

AUI2-Q3NVP/SNL03:r544S.doc 840857.03.01 12/01/03 4:23 PM 



TABLE OF CONTENTS (Concluded) 

5.0 NFA PROPOSAL ......................................................................................................... 5-1 

5.1 Rationale .... """"'" ............... ""'" .......... ,."., .. , ... ,., ............................................ 5-1 
5.2 Criterion ............................................................................... """""'" ................ 5-1 

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

AU12-03lWP/SNL03:r5445.doc ii 840857.03.01 121011034:23 PM 



Figure 

2.2.1-1 

2.2.1-2 

2.2.1-3 

3.2-1 

3.2-2 

4.2-1 

LIST OF FIGURES 

Location Map of Drain and Septic Systems (DSS) Site Number 1009, 
Bldg. 6620 Internal Sump, TA-IIl ....................................................................... 2-3 

Site Map of Drain and Septic Systems (DSS) Site Numbers 1009, 
Bldg. 6620 Internal Sump, and 1082, Bldg. 6620 Septic System, TA-IIl ............ 2-5 

Cross Section Showing the Location of the Soil Sampling Borehole 
Beneath the Drain and Septic Systems (DSS) Site Number 1009, 
Bldg. 6620 Internal Sump, TA-III. ...................................................................... 2-7 

Auger rig set-up in preparation to drill an angled borehole beneath 
DSS Site 1009, the Building 6620 internal sump, from outside 
Building 6620. View to the northwest. November 1, 2002 ............................... 3-3 

Drilling an angled borehole through the concrete slab on the south side of 
Building 6620 to collect soil samples from beneath DSS Site 1009, 
Building 6620 internal sump. View to the southwest. November 1, 2002 ......... 3-5 

Conceptual Site Model Flow Diagram for DSS Site 1009, Building 6620 
Internal Sump ................................................................................................... 4-3 

AU12-031WP/SNL03:r5445.doc iii 840857.03.01 121011034:23 PM 



This page intentionally left blank. 

AU12.()3/WP/SNL03:r544S.doc iv 840857.03.01 12101/03 4:23 PM 



Table 

3.2-1 

3.2.2-1 

3.2.2-2 

3.2.2-3 

3.2.2-4 

3.2.2-5 

3.2.2-6 

3.2.2-7 

3.2.2-8 

3.2.2-9 

3.2.2-10 

3.2.2-11 

UST OF TABLES 

Summary of Areas Sampled, Analytical Methods, and Laboratories Used 
for DSS Site 1009, Building 6620 Internal Sump Soil Samples ......................... 3-7 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, VOC Analytical Results, November 2002 (Off-Site 
Laboratory) ....................................................................................................... 3-9 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, VOC Analytical MDLs, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-10 

Summary of DSS Site 1009, Building 6620 Intemal Sump, Confirmatory 
Soil Sampling, SVOC Analytical Results, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-11 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, SVOC MDLs, November 2002 (Off-Site Laboratory) ............... 3-12 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, PCB Analytical Results, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-14 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, PCB Analytical MDLs, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-14 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, HE Compounds Analytical Results, November 2002 
(Off-Site Laboratory) ....................................................................................... 3-15 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, HE Compounds Analytical MDLs, November 2002 
(Off-Site Laboratory) ....................................................................................... 3-16 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Metals Analytical Results, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-17 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Metals MDLs, November 2002 (Off-Site Laboratory) ............... 3-18 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Total Cyanide Analytical Results, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-19 

AU12.Q3/WPISNL03:r5445.doc v 840857.03.01 121011034:23 PM 



Table 

3.2.2-12 

3.2.2-13 

3.2.2-14 

4.2-1 

4.3.2-1 

LIST OF TABLES (Continued) 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Total Cyanide MDLs, November 2002 (Off-Site 
Laboratory) ..................................................................................................... 3-19 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Gamma Spectroscopy Analytical Results, November 2002 
(On-Site Laboratory) ....................................................................................... 3-20 

Summary of DSS Site 1009, Building 6620 Internal Sump, Confirmatory 
Soil Sampling, Gross Alpha/Beta Activity Analytical Results, November 
2002 (Off-Site Laboratory) .............................................................................. 3-21 

Summary of Potential COCs for DSS Site 1009, Building 6620 Internal 
Sump ................................................................................................................ 4-5 

Summation of Radiological and Nonradiological Risks from DSS 
Site 1009, Building 6620 Internal Sump Carcinogens ...................................... .4-7 

AU12.Q3IWPISNL03:r5445.doc vi 840857.03.01 12101103 4:23 PM 



LIST OF ANNEXES 

Annex 

A DSS Site 1009 Soil Sample Data Validation Results 

B DSS Site 1009 Risk Assessment 

AU12-{)3IWPISNL03:r5445.doc vii 840857.03.01 121011034:23 PM 



This page intentionally left blank. 

AU12-03lWP/SNL03:r5445.doc viii 840857.03.01 12101/034:23 PM 



AOC 
AOP 
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 
VOC 
yr 

ACRONYMS AND ABBREVIATIONS 

Area of Concern 
Administrative Operating Procedure 
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 
volatile organic compound 
year(s) 

AU12-03IWPISNL03:r5445. doc ix 840857.03.01 12101/034:23 PM 



This page intentionally left blank. 

AU12-Q3IWP/SNL03:r5445.doc x 840857.03.01 12101/034:23 PM 



1.0 PROJECT BACKGROUND 

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

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

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

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

• Identify which systems would, or would not, need initial shallow investigation work 
as required by 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 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 because the sites either were found not to exist, were the responsibility of 
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other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 

Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (8earzi 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). 

AUI2-OON1P/SNl03:r5445.doc 1-2 840857. 03. 01 12101/03 4:23 PM 



2.0 DSS SITE 1009: BUILDING 6620 INTERNAL SUMP 

2.1 Summary 

The SNUNM ER Project conducted an assessment of DSS Site 1009, the Building 6620 
Internal Sump. 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 internal sump 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 1009. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6620 Internal Sump, 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. An inspection conducted inside Building 6620 on July 14,1999, confirmed that 
the internal sump had been capped and/or filled with concrete at some point prior to the date of 
the inspection. 

Review and analysis of all relevant data for DSS Site 1009 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1009 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
"The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 

2.2 Site Description and Operational History 

2.2.1 Site Description 

DSS Site 1009 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 1009 is in the east-central part of TA-III, and is situated 
approximately 4,300 feet south of the entrance to TA-Ill. The sump, located inside 
Building 6620 (Figure 2.2.1-2), consisted of a 6-foot-square by 6-foot-deep sump or vault with a 
floor drain in the center of the unit that drained to a 2-foot-square by 2-foot-deep drywell filled 
with pea gravel located beneath the sump (Figures 2.2.1-2 and 2.2.1-3). Construction details 
are based upon engineering drawings (SNUNM February 1991) and site inspections. A second 
DSS site (Site 1082, the Building 6620 Septic System) is also shown on Figure 2.2.1-2, but it is 
not addressed in this report. 

The surface geology at DSS Site 1009 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 
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site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1009, 
typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation around Building 6620 primarily consists of desert grasses, shrubs, and 
cacti. 

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 1.4 miles northeast of 
the site. No perennial surface-water bodies are present in the vicinity of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually 
all of the moisture subsequently undergoes evapotranspiration. The estimates of 
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall 
(Thompson and Smith, 1985, SNUNM March 1996). 

The site lies at an average elevation of approximately 5,407 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 487 feet below ground surface 
(bgs) at the site. Groundwater flow direction is thought to be generally to the west in this area 
(SNUNM March 2002). The nearest production wells to DSS Site 1009 are KAFB-4 and 
KAFB-11, which are approximately 3.4 and 3.9 miles north of the site, respectively. The nearest 
groundwater monitoring wells are those installed around the Mixed Waste Landfill approximately 
1,600 to 2,500 feet northwest of the site. 

2.2.2 Operational History 

Available information indicates that Building 6620 was constructed in 1958, and it is assumed 
that the internal sump was constructed at the same time. Building 6620 is currently known as 
the Hazardous Assembly Building (SNUNM March 2003). Because operational records are not 
available, the investigation of the site was planned to be consistent with other DSS site 
investigations and to sample for the COCs most commonly found at similar facilities. An 
inspection conducted inside Building 6620 on July 14, 1999, determined that the internal sump 
had been capped and/or filled with concrete at some point prior to the date of the inspection. 

2.3 Land Use 

2.3.1 Current Land Use 

The current land use for DSS Site 1009 is industrial. 

2.3.2 Future/Proposed Land Use 

The projected future land use for DSS Site 1009 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 

3.1 Summary 

One assessment investigation has been conducted at this site. In November 2002, subsurface 
soil samples were collected from an angled borehole drilled beneath the internal sump from 
outside of Building 6620. This investigation 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 FI P (SNUNM November 2001) described in Chapter 1.0. This 
investigation is discussed in the following sections. 

3.2 Soil Sampling Investigation 

Soil sampling beneath the internal sump was conducted in accordance with the rationale 
and procedures in the SAP approved by the NMED (SNUNM October 1999). On November 1, 
2002, soil samples were collected from a single, angled borehole drilled beneath the internal 
sump. The soil boring location is shown on Figures 2.2.1-2 and 2.2.1-3. Figures 3.2-1 and 
3.2-2 show field activities pertaining to drilling of the angled borehole that was drilled at DSS 
Site 1009. A summary of the borehole sample depths, sample analyses, analytical methods, 
laboratories, and sample dates is presented in Table 3.2-1. 

3.2.1 Soil Sampling Methodology 

A truck-mounted auger drill rig was used to drill a borehole at a 45-degree angle beneath the 
internal sump from outside of Building 6620 and to sample the borehole at two depth intervals. 
As shown on Figure 2.2.1-3, the top of the shallow sampling interval in this borehole started 
near the vertical projection of the south side of the drywell beneath the internal sump, at a 
length of 25 feet along the borehole, or 17.7 vertical feet bgs. The top of the deep sampling 
interval started near the vertical projection of the north side of the drywell, at a length of 30 feet 
along the borehole, or 21.2 vertical feet bgs. The borehole was advanced to the top of the first 
sampling interval, and soil was then collected by inserting a split-spoon drive sampler inside the 
auger drill string and driving it into undisturbed soil ahead of the auger drill bit. Once a sufficient 
volume of soil was collected from the shallow interval, the borehole was advanced to the top of 
the deep sampling interval, and the same procedure was repeated to collect the deep interval 
sample. Several sample collection runs were required to collect an adequate volume of soil 
from the fairly rocky, deep sampling interval. 

Soil retrieved from the borehole sampling intervals was immediately emptied out of the split 
spoon sampler into appropriate sample containers and submitted for analysis. All samples were 
documented and handled in accordance with applicable SNUNM operating procedures and 
transported to on- and off-site laboratories for analysis. The analytical methods and laboratories 
used for the DSS Site 1009 soil samples are summarized in Table 3.2-1. 
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Figure 3.2-1 
Auger rig set-up in preparation to drill an angled borehole beneath DSS Site 1009, the 

Building 6620 internal sump, from outside Building 6620. View to the northwest. 
November 1, 2002 

• 
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Figure 3.2-2 
Drilling an angled borehole through the concrete slab on the south side of Building 6620 

to collect soil samples from beneath DSS Site 1009, Building 6620 internal sump. 
View to the southwest. November 1, 2002 
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Table 3.2-1 
Summary of Areas Sampled, Analytical Methods, and Laboratories Used for 

DSS Site 1009, Building 6620 Internal Sump Soil Samples 

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

Area Locations (ft bQs)a Samples 
Internal Sump 1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

1 17.7,21.2 2 

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

Total Number of 
Duplicate Analytical Parameters and 
Samples EPA Methodsb 

0 vacs 
EPA Method 8260 

0 svacs 
EPA Method 8270 

0 PCBs 
EPA Method 8082 

0 HE 
EPA Method 8330 

0 RCRA Metals 
EPA Methods 602017000 

0 Hexavalent Chromium 
EPA Method 7196A 

0 Total Cyanide 
EPA Method 9012A 

0 Gamma Spectroscopy 
EPA Method 901.1 

0 Gross Alpha/Beta Activity 
EPA Method 900.0 

Analytical Date Samples 
Laboratory Collected 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 

GEL 11-01-02 

RPSD 11-01-02 

GEL 11-01-02 



3.2.2 Soil Sampling Results and Conclusions 

Analytical results for the soil samples collected at DSS Site 1009 are presented and discussed 
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2. 

Volatile organic compound (VOG) analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-1. The method detection limits (MDLs) 
for the VOC analyses are presented in Table 3.2.2-2. Only one VOC (acetone) was detected in 
the two samples from this site. Even though this compound was not detected in the associated 
trip or equipment blank, it is a common laboratory contaminant and may not indicate soil 
contamination at this site. 

SVOCs 

Semivolatile organic compound (SVOG) analytical results for the two soil samples collected 
from the internal sump borehole are summarized in Table 3.2.2-3. The MDLs for the 
SVOC analyses are presented in Table 3.2.2-4. Only one SVOC (bis[2-ethylhexy~ phthalate) 
was detected in the two samples from this site. Even though this compound was not detected in 
the associated equipment blank, it is both a common plastic component and laboratory 
contaminant and may not indicate soil contamination at this site. 

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-5. The MDLs for the PCB analyses are 
presented in Table 3.2.2-6. No PCBs were detected in either of the samples collected from this 
site. 

HE Compounds 

High explosive (HE) analytical results for the two soil samples collected from the internal sump 
borehole are summarized in Table 3.2.2-7. The MDLs for the HE analyses are presented in 
Table 3.2.2-8. No HE compounds were detected in either of the samples collected from this 
site. 

RCRA Metals and Hexavalent Chromium 

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the two soil samples collected from the internal sump borehole are summarized in 
Table 3.2.2-9. The MDLs for the metals analyses are presented in Table 3.2.2-10. None of the 
metal concentrations detected in these samples exceed the corresponding NMED-approved 
background concentrations. 
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Table 3.2.2-1 
Summary of DSS Site 1009. Building 6620 Internal Sump 

Confirmatory Soil Sampling, VOC Analytical Results 
November 2002 

(Off-Site Laboratory) 

VOCs 
(EPA Method 8260") 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Depth (ft) 
605787 6620-DW1-BH1-25-S 17.7 
605787 6620-DW1-BH1-30-S 21.2 

Quali1I' Assurance/Quality Control Sam ~Ies (Jlg/b) 
605787 6620-0W1-EB NA 
605787 6620-0W1-TB NA 

Note: Values in bold represent detected analytes. 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH 
OSS 
OW 
EB 
EPA 
ER 
ft 

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

(J.tQ/kQ) 

Acetone 
4.22 J (5 
4.31 J (5 

ND (4.5} 
ND (4.52 

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

MDL 
Jlg/kg 
Jlg/L 
NA 
NO ( ) 
S 
TB 
VOC 

AU12'{)3IWPISNL03:r5445.doc 

practical quantitation limit, shown in parentheses. 
= Methocl detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Trip blank. 
= Volatile organic compound. 
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Table 3.2.2-2 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, vac Analytical MDls 
November 2002 

(Off-Site Laboratory) 

EPA Method 8260a 
Detection Limit 

Analyte (I-Igfkg} 
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 
Dibromoc hloromethane 0.5 
1,1-Dichloroethane 0.47 
1,2-DichioroetMane 0.43 
1,1-Dichloroethene 0.5 
cis-1,2-Dichloroethene 0.47 
trans-1 ,2- 0 iehlomethene 0.53 
1,2-Dichloropropane 0.46 
cis-1,3-Dichloropropene 0.43 
trans-1,3-Dleh loropropene 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 
T richloroethene 0.45 
Vinyl acetate 1.78 
Vinyl chloride 0.56 
Xylene 0.39 

Nole: Values in bold represenl detected analytes. 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA := U.S. Environmental Protection Agency. 
MOL := Method detection limit. 
),lgikg := Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
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Table 3.2.2-3 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, SVOC Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number!> ER Sample ID Depth (ft) 
605787 6620-DW1-BH1-25-S 17.7 
605787 6620-DW1-BH1-30-S 21.2 

Quality Assurance/Quality Control Sample (/.I.gll) 
605787 6620-DW1-EB NA 

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

SVOCs 
(EPA Method 8270a) 

(UQ/kQ) 

bis(2-Ethylhexyl) phthalate 
40.8 J (333 
48.2 J (333 

ND (1.23) 

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

MDL 
/-.I.g/kg 
/-.I.g/L 
NA 
ND () 
S 
SVOC 

practical quantitation limit, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s} per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parentheses. 
= Soil sample. 
= Semivolatile organic compound. 
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Table 3.2.2-4 
Summary of DSS Site 1009, BUilding 6620 Internal Sump 

Confirmatory Soil Sampling, SVOC MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method B270a 

Detection Um it 
Analyte (uulkCll 

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-BromoplJenyl phenyl ether 34 
Butylbenz}iphthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-C hloroeth oxy) methan e 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 Ilhenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
DibenzIa,hlanthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2 ,4-Dichlor~henol 20.7 
Diethylphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Di-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2A-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Di-n-octyl phthalate 30.3 
Diphenvl amine 22.3 
bis(2-Ethylhexvll phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of fabre. 
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Table 3.2.2-4 (Concluded) 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Sy~C MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 8270" 
Detection Limit 

AnaMe (Ilg/kg) 
Hexachforobutadiene 12.7 
Hexachloro~cl~entadiene 167 
Hexach loroethane 22 
IndenQi1 ,2,3-c~ene 16.7 
Isophorone 16 
2-Methylnaphthalene 16.7 
4-Metl}y£henol 33.3 
Naphthalene 16.7 
2-Nitroaniline 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitr~enol 17 
4-Nitrophenol 167 
n-Nitrosodipr~amine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrene 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichforophenol 27.3 

"EPA November 1986. 
DSS :: Drain and Septic Systems. 
EPA :: U.S. Environmental Protection Agency. 
MDL :: Method detection limit. 
Ilg/kg :: Microgram(s) per kilogram. 
SVOC :: Semivolatile organic compound. 

AU12·03/INP/SNl03:r5445.doc 3-13 640857.03.Q1 12101/034:23 PM 



Table 3.2.2-5 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, PCB Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Numberb ER Sample 10 Oeplhjlt) 
605787 6620-0W 1-BH 1-25-S 17.7 
605787 6620-0W 1-BH 1-30-S 21.2 

Quality Assurance/Quality Control Sample (l-tg/L) 
605787 6620-0W1-EB NA 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH '" Borehole. 
DSS '" Drain and Septic Systems. 
OW '" Drywell. 
EB '" Equipment blank. 
EPA '" U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It '" Foot (Ieet). 
10 '" Identification. 
ll9!kg '" Microgram(s) per kilogram. 
Il9!L '" Microgram(s) per liter. 
NA '" Not applicable. 
NO '" Not detected. 
PCB = Polychlorinated biphenyl. 
S '" Soil sample. 

Table 3.2.2-6 

PCBs 
(EPA Method 80828 ) 

(u,oIkg) 
NO 
NO 

I ND 

Summary of DSS Site 1009, Building 6620 Internal Sump 
Confirmatory Soil Sampling, PCB Analytical MDLs 

November 2002 
(Off-Site Laboratory) 

EPA Method 8082a 

Detection Limit 
Analyte (l-tg!kQ) 

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. 
OSS '" Drain and Septic Systems. 
EPA '" U.S. Environmental Protection Agency. 
MOL '" Method detection limit. 
Ilgikg '" Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.2.2-7 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, HE Compounds Analytical Results 
November 2002 

(Off-Site Laboratory) 

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

Numberb ER Sample ID Depth (tt) (!l9ikg) 
605787 6620-DW 1-BH1-25-S 17.7 ND 
605787 6620-DW 1-BH 1-30-S 21.2 ND 

Quali1y Assurance/Quality Control Sample J!l.llfL) 
605787 6620-DW1-EB NA ND 

aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
OW = Drywell. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High explosive(s). 
10 = Identification. 
!lg/kg = Microgram(s) per kilogram. 
!lg/L = Microgram(s} per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
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Table 3.2.2-8 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 8830a 
Detection Limit 

Analyte (j,tg/kg) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinitrotoluene 34.1 
l,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitrotoluene 48 
HMX 48 
Nitro-benzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-Nitrotoluene 24 
RDX 48 
Tetryl 22.1 
1,3,5-Trinitrobenzene 29 
2,4,6-Trinitrotoluene 48 

aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s) 
HMX = Octahydro-1,3,5,7 -tetranitro-1,3,5,7-tetrazocine. 
MOL = Method detection limit. 
1-19/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,S-trin itro-l,3,5-triazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramine. 
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Table 3.2.2-9 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil SampHng, Metals Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA Methods 6000/700017196A") (mg/kg) 

Record Sample 

Numberb ER Sample ID Depth (tt) Arsenic 

605787 6620·DW1·BH1·25·S 17.7 3.67 

i 605787 6620·0Wl·BH1·30·S 21.2 4.12 

Background Concentration-Southwest Area 4.4 
Super>lroupc 

Quality Assurance/Quality Control Sample (mg/L) 

605787 6620·DW1·EB NA ND 
(0.00224 J) 

"EPA November 1966 . 
bAnalysis requesVchain·of·custody record. 
cOinwiddie September 1997. 
BH 
DSS 
OW 
EB 
EPA 
ER 
It 

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

Barium Cadmium 

98.5 0.094 J 
(0.472) 

81.S 0.19 J 
(0.455) 

214 0.9 

0.000237 J NO 
LO.005) (0.000313) 

H 
10 

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

Chromium 

Chromium (VI) Lead Mercury 

9.56 ND (0.052) 5.61 0.00452 J 
(0.00995) 

10.4 ND (0.0523) 4.41 NO 
(0.000845 J) 

15.9 1 11.8 <0.1 

0.000802 J NO NO NO 
(0.005) (0.0054 J) H (0.00172) (0.000047) 

J ( ) 
J 

= The reported value is greater than or equal to the MOL but is less than the practical quantitation limit, shown in parentheses. 
= Analytical result was qualified as an estimated value during data validation. 

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

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

Selenium Silver 

ND ND 
(0.153) (0.0851) 

ND ND (0.082) 
(0.147) 

<1 <1 

NO NO 

(0.002811J(0.000835) 



Total Cyanide 

Table 3.2.2-10 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Metals MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 60001700017196Aa 
Detection Limit 

Analyte (mg/kg) 
Arsenic 0.188--0.195 
Barium 0.0606--0.0629 
Cadmium 0.0435-0.0451 
Chromium 0.152-0.366 
Chromium (VI) 0.052-0.0523 
Lead 0.258--0.268 
Mercury 0.000845-0.000978 
Selenium 0.147-0.153 
Silver 0.082-0.0851 

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

Total cyanide analytical results for the two soil samples collected from the internal sump 
borehole are summarized in Table 3.2.2-11. The MDLs for the cyanide analyses are presented 
in Table 3.2.2-12. Cyanide was not detected in the sample collected at a depth of 25 feet along 
the borehole, or 17.7 vertical feet bgs. A trace amount (0.0633 J), was detected in the sample 
from the deep interval at 30 feet along the borehole, or 21.2 vertical feet bgs. 

Radionuclides 

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from 
the internal sump borehole are summarized in Table 3.2.2-13. No radionuclides were detected 
at activities above NMED-approved background levels in any sample analyzed. However, 
although not detected, the minimum detectable activity (MDA) for uranium-235 exceeds the 
corresponding 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 soil. Even though the MDAs may be slightly elevated, the 
values are still very low, and the risk assessment outcome for the site is not significantly 
impacted by their use. 

Gross Alpha/Beta Activity 

Gross alpha/beta activity analytical results for the two soil samples collected from the 
internal sump borehole are summarized in Table 3.2.2-14. No gross alpha or beta activities 
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Table 3.2.2-11 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Total Cyanide Analytical Results 
November 2002 

(Off-Site Laboratory) 

Total Cyanide 
(EPA Method 9012a) 

Sample Attributes (mg/kg) 
Record Sample 

Number> ER Sample ID Depth (tt) Total Cyanide 
605787 662D-DW1-BH1·25-S 17.7 ND (0.0399) 
605787 6620-DW 1-BH1·30-S 21.2 0.0633 J (0.241 

Quality Assurance/Quality Control Sample (/lg/L) 
605787 6620·DW1-EB NA ND (0.00172) 

Note: Values in bold represent detected analytes. 
"EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
DW = Drywell. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
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 

MDL 
I-lg/L 
mg/kg 
NA 
ND 
S 

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

Table 3.2.2-12 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Total Cyanide MDLs 
November 2002 

(Off-Site Laboratory) 

EPA Method 9012" 
Detection Limit 

Analyte (mg/kg) 
Total Cyanide 0.0399-0.0405 

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 3.3.2-13 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
November 2002 

(On-Site Laboratory) 

Sample Attributes Activity (EPA Methoda 901,1) (pCilg) 

Recold Sample Cesium-137 Thorium-232 
Number'> ER Sample ID Depth (It) Result Error" Result Error" 

605791 6620-DW l-BH1-25-S 17.7 ND (0.0281) -- 0.347 0,183 

605791 6620· DW l-BH1-30-S 21.2 ND (0.0311) -' 0,515 0.264 

Background Activity-Southwest Area 0.079 NA 1.01 NA 
Supergroupd 

Note: Values in bold represent analytes detected above the corresponding background activities. 
aEPA November 1986. 
bAnalysis requeaVchain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dDinwiddie September 1997, 
BH =' Borehole. 
DSS '" Drain and Septic Systems. 
DW =' Drywell. 
EPA ::: U,S. Environmental Protection Agency. 
ER '" Environmental Restoration, 
It ::: Foot (feet), 
10 '" Identification. 
MDA "Minimum detectable activity, 
NA ,. Not applicable. 
ND ( ) :: Not detected above the MDA, shown in parentheses, 
NO ( ) :: Not detected, but the MOA (shown in parentheses) exceeds background activity. 
pCi/g :: Picocuries per gram. 
S :: Soil sample. 

'" Error not calculated for nondetect results. 

Uranium-2:35 
Result Error" 

NO (0.162 --
NO (0.176 --

0.16 NA 

Uranium-238 
Result Error" 

NO (0.404) --
ND (0.443) --

1,4 NA 



Table 3.2.2-14 
Summary of DSS Site 1009, Building 6620 Internal Sump 

Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results 
November 2002 

(Off-Site Laboratory) 

Sample Attributes ActivitylEPA Method 900.0'1.!I!.Cifg} 
Record Sample GrosS~ha 

Number<' ERSampie ID Depth (f!L Result 
605787 6620-DW1-BH 1-25-S 17.7 6.09 
605787 6620-DW1-BHl-30-S 2t.2 4.2 

Backj:Jround Ac1ivHyO 17.4 
Quahtv Assurance/Quaiity Control SamjJle je.CifL 

605787 6620-DW1-EB NA NOl.O.181) I 

aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
'Two standard deviations about the mean detected activity. 
dMilfer September 2003. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
OW = Drywell. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = fool (Ieel). 
10 = Identification. 
NA = Not applicable. 

Error<' 
1.49 
1.45 
NA 

--

Gross Beta 
Result Error<' 
15.2 3.01 
11.7 1.25 
35.4 NA 

N010.387l --

NO () = Not detected above the minimum detectable activity, shown in parentheses. 
pCilg = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 

= Error not provided for non detect results. 
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above the New Mexico-established background levels (Miller September 2003) were detected in 
any of the samples. These results indicate no significant levels of radioactive material are 
present in the soil at the site. 

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

Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These included duplicate samples, equipment blanks (EBs), and trip blanks 
(TBs). Typically, samples were shipped to the laboratory in batches of up to 20 samples, so 
that anyone shipment might contain samples from several sites. Aqueous EB samples were 
collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. The EB 
samples were analyzed for the same analytical suite as the soil samples in that shipment. 
Aqueous TB samples used for vac analysis only were included in every sample cooler 
containing vac soil samples. The analytical results for the EB and TB samples are only 
presented on the data tables for the last site sampled in anyone shipment, although the results 
were used in the data validation process for all the samples in that batch. 

An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected from the Building 6620 internal sump borehole in November 2002. No VOCs were 
detected in this TB (Table 3.2.2-1). 

A set of aqueous EB samples were collected following completion of soil sampling of the 
Building 6620 internal sump and were analyzed for the same off-site laboratory constituents as 
the soil collected at that time (including VOCs, SVOCs, PCBs, HE compounds, cyanide, metars, 
and gross alphalbeta activity). No vacs, SVOCs, PCBs, HE compounds, cyanide, or 
detectable gross alpha/beta activity were detected in the EB samples. Only barium and 
chromium were detected in the metals EB sample (Table 3.2.2-9). 

No duplicate samples were collected at this site. 

All laboratory data were reviewed and verified!validated according to Data Verification! 
Validation Level 3, Rev. 0 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM Department 7713 (Radiation 
Protection Sample Diagnostics [RPSD] Laboratory) reviewed all gamma spectroscopy results 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 
(SNUNM July 1996). Annex A contains the data validation reports for the samples collected at 
this site. The data are acceptable for use in this NFA proposal. 

3.3 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 1009. 
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4.0 CONCEPTUAL SITE MODEL 

The conceptual site model for DSS Site 1009, the Building 6620 internal sump, is based upon 
the COCs identified in the soil samples collected from beneath the internal sump 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 1009 are VOCs, SVOCs, PCBs, HE compounds, cyanide, 
RCRA metals, hexavalent chromium, and radionuclides. One VOC (acetone) and one SVOC 
[bis(2-ethylhexyl) phthalate] were detected in the two soil samples from the site. No PCBs or 
HE compounds were detected in any of the samples. Cyanide was detected in one of two 
cyanide samples collected from 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). 
When a metal concentration exceeded its maximum background screening value or the 
nonquantifiable background value, it was carried forward in the risk assessment process. None 
of the four representative gamma spectroscopy radionuclides were detected at activities 
exceeding the corresponding background levels, but the MDAs for the two U-235 analyses 
exceeded the background activities. 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 that may 
have been discharged to the internal sump and underlying drywell at this site. If Building 6620 
were removed from the site and no longer covered this unit, possible secondary release 
mechanisms could inclUde the uptake of COCs that may have been released into the soil 
beneath the internal sump (Figure 4.2-1). The depth to groundwater at the site (approximately 
487 feet bgs) 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 rand-use scenarios. Annex B provides additional discussion on the fate and 
transport of COCs at DSS Site 1009. 

Table 4.2-1 summarizes the potential COCs for DSS Site 1009. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1009 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 tor 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 tor COCs. 
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Historical Activities Current and Future Activities 
I I I I 

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

Sources' Mechanism Mechanism Receptors 

lrrlJ9trial Biota 
Worker 

Ik Adult 
auna 

r<?erCOlation l Dermal Contact 0 0 
Water to Vadose Zone I Ingestion b 0 0 

Soil 
Internal Sump I I I I Dermal Contact • 0 

Release of Hazardous I- Dust 
Effluent 

Constituents to Soil VOCs: Acetone I Emissions I I 
Air 

I Ingestion b/ • 0 
SVOCs: I-- Inhalation 

bis(2-Ethylhexyl) phthalate 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: U-235 Dermal Contact • 0 

Direct I Soil ~ External • 0 I Irradiation 

Ingestion 
b • 0 

LEGEND Uptake by Biota I Biota C Ingestion/Uptake 0 0 and Food Chain 
I • Major Exposure a Primary source activities no Transfers 

o Minor or no Exposure longer conducted. 
b For Flora, ingestion = uptake 

840857.030 1 0000/ AS? C Pathway not applicable to human receptors 

Figure 4.2-1 

Conceptual Site Model Flow Diagram for DSS Site 1009, Building 6620 Internal Sump 



Table 4.2-1 
Summary of Potential GOGs for DSS Site 1009, Building 6620 Internal Sump 

Number of 
COCType SamDles' 

VOCs 2 
SVOCs 2 

PCBs 2 
HE 2 
RCRA Metals 2 

. Hexavalent Chromium 2 
i Cyanide 2 

Radionuclides Gamma Spectroscopy 2 
(pCi/g) Gross Alpha 2 

Gross Beta 2 

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

COCs 
Greater than 
Backoround 

Acetone 
bis(2·Ethylhexyl) 

Dhthalate 
None 
None 
None 
None 

CYanide 
U-235 
None 
None 

Maximum 
Background 

UmitlSouthwest Maximum 
Area Supergroupb ConcentrationC 

ima/ka-) (ma/ka) 
NA 0.00431 J 
NA 0.0482 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA 0.0633 J 
0,16 NO (0.176) 
NA NA 
NA NA 

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

Average 
Concentrationd 

(ma/ka) 
0.00426 J 
0.0445 J 

NA 
NA 
NA 
NA 

0.0416 
NCt 

NA 
NA 

Number of 
Samples Where 

Background 
Concentration 

Exceedede 

2 
2 

None 
None 
None 
None 

1 
2 

None 
None 

dAve rage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetected 
results, divided by the number of samples. 
eSee appropriate data table for sample locations. 
COC " Constituent of concern. 
DSS '" Drain and Septic Systems. 
HE = High explosive(s). 
J = Estimated concentration. 
MOA :; Minimum detectable activity. 
MOL = Method detection limit. 
mg/kg = Milllgram(s) per kilogram. 
NA = Not applicable. 
NC :; Not calculated. 
NO ( ) = Not detected above the MDA, shown in parentheses. 
PCB '" Polychlorinated biphenyl. 
pCi/g ,. Picocurie(s) per gram. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 



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 1009. 

4.3 Site Assessment 

Site assessment at DSS Site 1009 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 1009 in more detail. 

4.3.1 Summary 

The site assessment concluded that DSS Site 1009 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 pathway exists. 

4.3.2 Risk Assessments 

Risk assessments were performed for both human health and ecological risk at DSS Site 1009. 
This section summarizes the results. 

4.3.2.1 Human Health 

DSS Site 1009 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, SVOCs, metals, cyanide, and U-235 are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
COCs detected. 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 1009 is 0.00 under the industrial land-use scenario, 
which is lower 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. There is no quantifiable excess 
cancer risk for DSS Site 1009 COCs under an industrial land-use scenario. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001). 
Thus, the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 2.51 E-1 o. 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 1009 is 0.00 under the residential land-use 
scenario, which is lower 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 potentia! nonradiological COC risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1009 COCs is 1 E-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 1.09E-9. Both the incremental HI and incremental 
excess cancer risk are below NMED guidelines. 

The incremental total effective dose equivalent (TEDE) and corresponding estimated cancer risk 
from radiological COCs are much lower than U.S. Environmental Protection Agency (EPA) 
guidance values; the estimated TEDE is 2.9E-4 millirem (mrem)/year (yr) for the industrial 
land-use scenario. This value is much lower than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding incremental estimated cancer risk value is 2.5E-9 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is 7.4E-4 mremlyr with an 
associated risk of 7.5E-9. The guideline for this scenario is 75 mremlyr (SNUNM February 
1998). Therefore, DSS Site 1009 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 1009, Building 6620 Internal Sump Carcinogens 

Nonradiological Risk Radiological Risk 
2.S1E-10 2.5E-9 
1.09E-9 7.5E-9 

Total Risk 
2.8E-9 
8.5E-9 

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 and VI1.2). This methodology also 
required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 
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All COCs at DSS Site 1009 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 1009 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 1009, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA 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 1009 for the following reasons: 

5.2 

• The soil has been sampled for all potential COCs. 

• No COCs are present in the soit 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 1009 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMUlAOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1009 

Soil Sample Data Validation Results 
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Analytical Quality Associates, Inc. 

~ 
6J6MaxineNE 
Albuquerque, NM 87123 
Pbooe: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 01102103 

TO: File 

FROM: Linda Thal 

MEMORANDUM 

SUBJECT: RadiocbemicN Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605787 
GEL SOO # 69934 and 69936 
ProjectlTask No. 7223.02.03.02 

See the attached Data Validation Worksbeds for supporting documentation on the data review and validation. 
This validation was performed according to SNLINM ER Project AOP ()()"()3. 

S.......,. 

All samples wa-e prepared and analyzed wiIh approved proc:c:dw-es using method BP A 900.0 (Gross 
AlpbaIBeta). No problems were ideatified with the data package that resulted in the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sectioos discuss the data review and 
validation. 

All samples were ana1yzed within the prescribed holding times and properly preserved. 

C.libratictD 

The case narrative stated the instnmtents used were properly caborated. 

No target aDaIytes WU'C detected in the method blaot or equipment blank at c:cocentrations> the associated 
MDAs. 

Mattis SpOre (M8) ADalyJiI 

The MSIMSD analyses met all QC accqrtaDce critaia. It should be noted that the sample used fur the MSJMSD 
was of s~ matrix Qum IIIICJtb« SNL SOO. No data will be qualified as a result. 

Laboratory Colltroi S!uDpIe tLCSl A-Ini! 

The Les analyses met all QC acceptance criteria. 



RepIiqta 

The replicate analyses mel all QC acceptance criteria. It should be noted that the sample used for the replicate 
was of similar matrix &om BDOtber SNL SDG. No data will be qualified as a result. 

TncerICarrier a.ov ... 

No tracer/carrier required. 

Ncptire BJas 

All sample results met negative bias QC acceptauce critaia. 

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

OtIIerOC 

An equipment blank was submitted 00 the ARCOC. 
No field blank or field dUplicate W«e submitted 00 1hc ARCOC. 

. No raw data was submitted with the package. 

No other specific issues were identified which affect data quality. 



Analytical Quality Associates, Inc. 

~ 
616MaxineNE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

DATE: 12125/02 

TO: File 

FROM: Linda Thal 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605787 
GEL 800 # 69934 and 69936 
Projectffask No. 7223.02.03.02 

See the auachrd Data Validatioo Worksheets for supporting doeumcoIatioo on the data review and vatidation. 
Data are evaluated using SNUNM ER ProjecI AOP 00-03. 

The samples were prepared and analyzed with approved procedW'es using methods SW-846 8260NB (VOC), 
8270C (SVOC). 8082 (PCBs) and 8330 (REs). Probkms weR iclmtified with the data pacbgetbat n:suIted in the 
qualification of data. 

HE Batch # 213550 (Samples 69936-005 (00)) 

The MSD bad a %R <100/0 for tetryl (0%) which resulted in a RPD (200%) > QC acceptance criteria .• 
The MS and the LeS bad %R in criteria and therefore, using professional judg ... .,.., the Slllllpic result 
which was non-detect. will be qllalified "UJ, Al, PI". 

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

AU AnaJysc;s: The samples were properly preserwd and anaIyzcd within the method prescribed boIding 
time. 

C!HbradoD 

All Analyses: AIl initial and continuing calibration acceptance criteria were met except IS follows: 

VOC 
The RF for trichloroethene in the initial calibration precMing the soil samples was < specified minimum 
(0.30) but > 0.0 I. The associated sample resu1ts were oon-detect, and using professional judgment no data . 
wiD be qualified. 



Bromoform had %D > 4WJe but < roe.4 with a positive bias io the CCV preceding samples 69936-00 1 and 
-002. The sample resuhs were IlOIHIetect and therefore uoatTected by a positive bias: no data will be 
qualified. 

Sevenl compounds had %D> 20% but < 40% io the CCVs PT""A""ing all the samples. All associated 
sample results were DOD-detect and will DOt be qualified. 

SVOC 
Several compounds (see Data Validation Worksheet) bad CCV ')IoDs > 200Je but < 40% io theCCVs 
pI'OCA"Aing the samples. All associated sample resuhs were non-detcct and willoot be qualified. 

All Analyses: All method blank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria were met. 

Sgrrvpta 

All Analyses: All surrogate acceptance criteria were met. 

I!tp ... S ....... lISt) 

All Analyses: All internal standard accepta.ncecriteria were met. 

All Analyses: AD MSIMSD acccptaDcc criteria were met except as mmtiooed above in the SUIIIIIWY section and 
as follows: 

VOC 
It should be DOted that the sample used for the MSIMSD was of similar matrix. ftom another SNL SOO. 
No data will be qualified. 

SVOCandPCB 
It should be noted that only SOOmI of sample was used in the extraction procedure. It is not know what 
affect this will have on the data. and therefore, no data will be quaUfied. 

~ 
Several compounds (see DV worksheet) had %Rs < QC acceptance criteria (75 - 125%). Using 
professional judgment, no data will be qualified. 

HE Batch # 213550 
It should be noted that the sample used for the MSIMSD was of similar matrix from another SNL SOO. 
No data will be qualified. 
The MSIMSD %R for 2.4,6-trinitrotolueoe (176/192%) were > QC acceptauce criteria (56-137%). The 
associated sample resuh was -.detect and unaffected by a positive bias; no data will be qualified. 

All Analyses: The LCS aceeptance criteria were met. No LCSD was analyzed. The MSIMSD is used to assess the 
precision for the batch. No data. will be quaUfied as a result. 

VOC 
It sbould be noted that no compound WI$ associated with intemal standard l,4-dichIorOOm_1I>d4. No 
data will be qualified as a result. 



~ 
It should be noted that no oompowxI was asscPited with internal standard pcryJene.d12. No data wiD be 
qualified as a rcsult. 

All ADAm: All detectiOIllimits were properly reported. Samples were not diluted. 

VOC and SVOC: No confirmation analyses required. 

PCB and HE: All sample results were I)OD-detect; therefore, no confirmation analyses were required. 

OtIterOC 

YQQ: A trip blank and an equipment blank were submitted on the ARCOC. No field duplicate was submitted. 

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

No raw data were submitted with the pachge 

No other specific issues were identified wbich affect data quality. 



Analytical Quality Assodates, Inc. 

~ 
616MaxiDeNE 
Albuquerque, NM 87123 
Phone: SOS-299-S201 
Fax: SOS-299-6744 
Email: miuteer@aol.com 

DATE: 01102103 

TO: File 

FROM: Linda Thal 

MEMORANDUM 

SUBJECT: Inorganic Data Review and VaJjdatjoo - 8NL 
Site: DSS soil samp6Dg 
ARCOC # 605787 
GEL SOO # 69934 and 69936 
Projectffask No. 7223.02.03.02 

See the attac:bed Data Validation Worksheets for supporting documemation on the data review aod vaJidatiIn 
Data an: ewIuatcd using SNUNM ER Project AOP 00-03. 

The samples were prepared and analyzed with approved procedures using methods SW-846 6010 (ICP-AES 
metals), SW-846 7471n470 (Hg), SW-846 9012A (total CN) aDd SW-846 7l96A (bexavaled c::bromium). 
Problems were icleotificd with the data package that resulted in the qualification of data. 

Hg - Batch tI 2169S4 (Samples 69934-003 pi -004) 
Mercury was detected ip. the CCB at a negative value with an absolute value > DL but < RL. Sample 
69934-003 was detect, < SX MDL and will be qualified "J, B3"; sample 69934-004 was non-detect and 
will tie qualified "Ul, B3". 

ICP-AES - Metals Balch # 215810 (Sample 69936 ~8lEB) 
Barium was cJcterted in the CCB at a value> DL but < RL. Sample 69936 ~ was detect, < SX the 
blank value BDd will be qualified "I, B3". 

Chromium was detected in the ICB/CCO and the MB at a value> DL but < RL. Sample 69936 -008 was 
detect, < SX the blank value and win be qualified "I, B, D2". 

Arsenic was detected in the CCB at a negative value with an absolute value > DL but < RL. Sample 
69936-008 was non-detect and will.be qualified 14m, B3". 

HexavalmtChromium - Batch tI 213435 (Sample 69936-0(7) 
Sample 69936-007 was m:eived by the laboratory and analyzed after the holding time bad expired. but 
within 2X the holding timc..The sample result was non-detect and will be qualified "UJ, Hr. 

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



All Analyses: The samples were ana1y2ed within the prescribed holding times and properly preserved except as 
mentioned above in the SlIDIIIIU)' sectim. 

C8IbratiOII 

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

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

ICP-AES - Metals Batch II 216006 (Sargples 69934-003 apd -Q(4) 
Barium, chromium seIeDium and arsaDc: were detecIed in one or more of the blaDb at values > DL but < 
RL. 80cb associated sample resu1ts WCI'e either DOD-detcct or > SX 1be blank values and will DOt be 
qualified. 

ICP-AES - Metals Batch # 21S810 (Samu!e 69936 =;008 fEBU 
Silver and selenium WCI'e detected in the CCB at values > DL but < RL. The sample results WCI'e non
delcetand DO data will be qualified. 

All Analyses: The LCSlLCSD met QC acceptance criteria. 

Mprix Spike (M8) A ..... 

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

Hg- Batch # 2J4030 (Sa .... Je69936-0Q8) 
The sample used for the MS was of similar matrix from 8DOtbc2' SNL SOO. No data will be quaIiW as 
a result. 

HexmJmt Chromium - Batch #2134&1 (S!upple§ 69934-003 and -0(4) 
The sample used for the MS was of similar matrix ftom anoIber SNL SOO. No data will be qualified as a 
resuJt. 

AU Analyses: The replicate analysis met QC acceptance criteria except as foJJows: 

Hg - Batch # 2 J 4030 (Sample 69936-(08) 
The sample used for 1be replicate was of similar matrix from another SNL SOO. No data wiD be 
qualified as a result. 

Heuyalent Chromium - Batch #213487 (Samples 69934-003 and -0(4) 
The sample used for the repIicatc was of similar matrix ftom 8DOIber SNL SOO. No data will be qualified 
as a resuJt. 

lCP-AES (AU batches): The ICS-AB met QC acceptance criteria. 

All Other AnalYses: No ICS required. 



ICP SeriIII DiIutioD 

ICP-AES <All batches): The serial dilution met QC acceptance criteria. 

All 0tIa ADaIyses: No serial chlutions required. 

All Analyses: All detection limits were properly reported. 

ICP-AES: All soil samples were diluted 2X with the exception of sample 69934-004 which was diluted SX for 
chromium. 

All Other Anam: No dilutions were performed. 

OtMrOC 

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



Data Validation Summary 
SitclProjcct: QJJ JOII Jtr'¥t1 ProjcctlTask #: 7clr13 . OJ .03. Q,) II of Samplcs: J.; l r Matri);:_-=6:..::o..:./:.-1 _'c........-.:..../i..!::w~ __ _ 

ARlCOCII: 'OS787 LaboraIory Sample IDs: to Q 9.?.;r - 001 /1,/"(/ - 001,1 

LaIxntory: 9 E J" {, ({ 9 .?c. - OOf ;?,ru - 009 
LaboratoryRcport #: __ .2.'..!.9..!.:.9,J~PC ___________ _ 

Analysis 

QCElement °ra8 • 

voc svoc ICP/ASS 

1. Holding TimeslPreservation- V v v v V 

2. Calibrations 

3. Method Blanks 

4. MSIMSD 

S. Laboratory Control Samples 

6. RepUeates 

7. Surrogaces 

B. Internal Standards 

9. TCL Compound Identification 

10. ICP Intemrmce Check Sample 

11. ICP Serial Dilution 

12. Carrier/Cbemical Tracer 
Recoveries 

13. OthcrQC 

1 - Estimated 
U = Not Detected 
VI = Not ~ Estimated 
R = Unusablc 

if .,/ V 

v V vi 

v v 

Check (.f) c Acceptable 
Shaded CeUs = Not Applicable (also "NA") 

NP - Not Provided rI I ~ 
Other: Reviewed By: _____ -'-f/V-"'--____ _ 

B·12 

Datc: o/. 0«. Cl3 



Holding Time and PreservaJlon 
SlttIProject: .0 J J J{J I) 

Laboratory: 9R'/... 
(p 0 J 78 7 Laboratory Sample IDs: _--1z/,_9L9!....!.s~).;:z........:-~o..!<:o:..!./_.!..;ffi'-!.f<!.!:v:.......-~()::.=t)'.2'1~ __ 

" b 9934 - OOJ It)r/) - 009 

,rat'lo/& ARlCOC #: 
IV 

Laboratory Report #: _--,~,,-,-q 9.:-.g=--.<.if __ _ 

# ofSamplcs' H fj 9 Matrix' .so,) , !hO 

AMIJbI .HoJdiRg Time Day. HoJdIne p,. ..... on. I· PreMNatIOn SampitlO MtIm)d Crtlllirla Tfme ... Crlt8rla a.ttcIlnOY Comments 
. &xc .... 

dW- 81{1; 
9~ovr.s (, 993" - 807 7/%11 0( 1'1 Ao(/" S"'" N N4 IV'" Vv;, HF 

11/0'1 {/./o 

II/OS /.,. I~ 

. 

Reviewed By: __ ~_ ..... tU~-=-~=,--___ Date: Ot 0J..03 

B-13 



It I::: ~MM 1Ir~~I~~M~l--~-H~H+-,~~~~~~~~--r-~~~+-+-~-+-
it 11~7;i" 
~ 

Commenta: 'yl'ly/ , ........ "'.~ . 
@ .u3.J'?~- - ~ %O..t 

0.01 

0.10 

J 
/ 

1/ 

.. 

J, ~ 

I 
l/ ./ ,I 

I 
./ J u 

/ 

" 
./ 

~-

'"' " .. 

B-18 

;;r '.f ./ .. 

/ .. ./ /'; 



Volatile Organics Page2of2 
SitclProject: _______ AR/COCII: 6 os 787 Batch#s: __________________ _ 

Laboratory: Laboratory Report 11: _____ -- /I ofSamples: ______ Matrix: _________ _ 

-

Sample 

ltV ClC/Tt)<Nt 

-------------SMC 1: 4-Bromofluorobenzene 
SMC 2: Dibromofluoromet&ane 
SMC 3: Toluene-dB 

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

SMC1 SMC2 SMe3 
IS 1 IS 1 IS 2 
Area RT area 

~ 
.-

------------L..----'""' ----
~ --

I 

IS 1: Fluorobeozene Comments: 
IS 2: Cborobenzene-dS 
IS 3: l,4-DlcbJorobenzene-d4 

B-l9 

IS 2 IS3 1S3 
RT area RT 

---V--

-----
f.----' 

~ 



Com 

Semlvolatlle Organics (SW 846 Method 8270) Page 1 of3 
Si~ea: [)jJ JoJj J(}lYlf'(J ~coc #: . t.os'ta 7 Laboratory Sample IDs: __ ..::.'.:...9~9<fi~:r,--_-~O~O~~-L-p'_-...!O~O:z{r,---___ _ 

~ C lOA Laboratory Rep<n II: ___ ',,--,-9 "':...::'.j;-t"l,--_ ~ 9 9Jt. - OOJ ( M) 

Methods: JiJ· B/I' 8,J70(. 
# ofSampl~: nl l- I ~Joll f #2-0 Bau:h#s: ,J./3J,. ,,~ {...s()//s 2 02/";>,)09 { (82 

.' 

c.llb. 
,,,.,.. 

T Min 
Callb. RSDI CCV Field -003 

IS BNA ~. '1ANE C RF .~ 
RF ~ %D MeUIod 

LCS, a.csa LCS MS MSD 
MS 

Cup. 
Equip. Field hN In", a .... o RPD RPD Blanks Blanb L <20%1 

RPD 
"..05 J. I G.99a. 120% ... I do. 1 01 ) J I ~ oJ 

aN 1:z0.&2·1 1,2,~ 0.20 J / V V vi /'lit V .v V' /V1'r V tVtr V' v 
I UN 9S-5O-1 1 ".-. 

(l.~ 

I aN $4..,3·1 I 0.60 

1 lIN 1()6.46.7 1 •. 
" 0.50 ,,/ < 

,/ ,/ v if V v 
~ A 9~ 2,.~ I' 0.20 V v (,0 ~J. v ¥ V 
~ A ~ 2"'.6' 0.20 V V 6( s! v t/ V 

~ A 1»13-2 0.20 " ~ A l1)5.6i-9 l,I .. 0.20 
3 A 51-21-' 2 . 0.01 It ../J I.t • 
~ lIN 121 .. 1~ .' 0.20 v' v' v v V i/ V " 
3 BN ~l 0.20 ". 

3 ON' 91.,1-' O,JO 

1 A 95.57 .. '.1'0 0.10 ...lL" V- I/' '" V .,;' ,/ 
1 lIN 9l-f7-6 2-M11bt' ,"1m' 0,40 

I A 95-41-7 
.. 
(~> 0.70 ,/ .JL. -'-~ t...r V' :/ V 

3 aN 11-74-4 l..N , 0.01 

!. A .... 1$.$ O.IQ 

5 ON 91'*'1 3,3 
, 

0.01 

J aN 99-09-2 0.01 

A 534:52,.1 0.01 

~ BN 101 .. '5-3 0.10 

~ BN 1005-'12-3 0..40 

~ A 59.50-7 0.20 ./ 0/ v v V v' ./ 
~ BN 106-17-3 cr' \ 0.01 

I A JIJ6.44..$ I~ 1JDI:!d~ 0.60 

mtllu: feW' Sbdod """- ICRA ~ ,,/ 

0./ 

V 
V 

v' 

17), p -~c(. -- _ vi' V _ H '" v v - - v' 
Reviewed By; _____ .... tX"-WL.....;w:L;..;;;.......;.'--_ Date: /.J .• /IS'. O..l 

B .. 20 



Semivollltile Organics Page 2 of3 

SitelProjea: ________ ARlCOC#: __ --="!:::'OS"-i.;.J8~7 ___ _ ~#s: _________________________________________ __ 

Laboratory: LabIntDry Report #' # of Samples' Matrix· 

C .. lb. C"lb. CCV T RSDI ReId 
IBNA CAS. NAME C Min. 

Int~ RF ~ %D M«hod LCS LCSa 
LCS MS MSD MS Dup. equip. Field 

tr}o InJt:J 
L RF BI.nks RPD RPD BI •• Blank. 

<:20%1 
RPD 

I 1. >.0'1- ().99~ 20%,_ I 01 J .,( ,} .,} 

BN 1()()'o1-6 4-N~ 0.01 Vv' v V /' V Nit Nit / Nit 
A 1()()'ol-7 4-NiIropIIad 0.01 """- V ,/ II' V ./ V 

3 BN 83·32-9 Ac"pMhm= 0.90 • ./ V v v ./ v V 
3 BN 20'*-11 A<:aIaJIIIIbyIeac 0.90 

BN 120-12·' ~ 0.711 

BN $6-5$.3 Bell:m(l}lalbr1coae o.ao 
BN $0-32-8 BczriIlD(alPJ=o 0.70. ' .,; 
BN 20~ Barao(b)8llOtlldboao 0.70" . 

BN 191·l4.l BCIIIID(J,h,i)pory_ 0..50 ~11 

BN 207.08-9 BaIzII())811DRl11boae 0.70 v 

BN 111-91·1 b/I(l-CIIIcrood)mcdllDo 0.30 ~ 
I BN UI-4oM blo(2.c/11Droed1y1)c1bor 0.70 V 
1 BN 01-&-1 ~~....,1)odwa- 9.01 , 81'1 117-11-1 blo(2.ElII)1lIc«yIJIIbIIIoIaIIO 0.01 .J 1,/ ,/ , BN '$06'" ~ 0.01 

BN 86-, .... 0.01 

BN 211-01-9 c:brya. 10·10 
BN 3-70-3 Dibaa("')oDIbr--= 0.040 J ./ Ii v J ,1 

3 BN 132-64-9 Dilleaa>1Ina 0.10 

BN 14-66-2 0.01 

3 BN 131·11-3 jDImaIby1pblllalalo 0.01 

BN 14-74-2 ~ 0.111 

BN 17 ... .0 ~1pIIIbaI'" 0.01 ..; ,/ 

BN ~ ~ 0.60 

3 81'1 86-73-7 ~ 0.90 

4 BN 11"'4-1 H.......".,"- 0.10 V y n 57 v v" v 
BN 87-6 .. 3 ~ 0.01 ,/ V I.fl 1.3 v v V 
llN 77-47-4 ~ 0.01 .; 

~ 
'''; 

1 BN 61-72·1 ~ 0.30 f \/ V 1S1 5C1 V v .,.Ii 
CoIII .. eats: 

, 

!!Po 

a 

v 
v' 

v 
v" 
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PCBs (SW 846,- Method 8082) 
S4iY1f''tJ ARlCOC #: tap If Z lAborIIoIy s.mpie IDa: _!.P_9_Q_s..;..J.;_-.....;;.O..;...O..;...S _____ -'-__ _ 

t.bcnIcryReportIl: b 99..?2' ce)'W -(JOlt (ut) 
SltO'Project: DSJ ~ 01/ 

l.IbcnIcly. a If6 

MeIbodI; J W - 8'1k 808~, _____________ ~0~ ____________ ~~~--------__ 

/I gfSamp~' ~ q / . MIIrIx: 00;'/J q Jho BlldlIIfI: 02..1.1oo[ oVifOOrl. (~) 
. -" ,-" ',' ccv 

.... t.<fVJJ. " . . ," -~ ""'" . ' ~ .. ' ;,. " ,'" ," < 

T CIIIIl L.ca "$ ,1eId 
CAS. Name Ic~ MIl/it" MeIIIod LCII LCSa laID .. s 1180 IV'D 0. 

!quip. FJ.kI A.W No 
'I6D 8IanIIs -- ..... 

L "2'0% 120%/ 
laID 

@ (f1] .. ' ," ' 11'20" I 0.991 I 20% 2- J 01 ]. .J I I (JOIj 

12674-11-2 ~1016 NA v' v v .r '" NFt JVII- _I,L h~ 

11104-21-2 Arocl ..... I221 LL v v 
11141-16-5 Arodar-l232 v v 
534&21,,9 AftxII«.l242 V v v v 
12612-2N 1241 ,/ II v v 
11097069-1 1 ............. 12504 ,/ 0/ v v 
11096-12-5 AnIdcJr·I260 ,/ 1/ Iv v' ,/ V ./ v' ,/ ,/ \/ v' V - . 

1Imp&e "C IIICRT limP. 8MC .. CRT e,. iii ~300,. 
"'RIC '" RIC 

IIV' aJT(.U" 
M.$!II.OO tiki S-()OitJ..., 

IImpie eM. .0>_ Sample eM. RPD>~ 

/VII 
.f~ NO 

, 

" 
briewedBy: _____ ...;ttI....;..;;.;:~:::::'=-__ DIlle: /;)" ./0 . Os,! 



High Explosives (SW 846 Method 8330) 
SitelProject: D J j J 0 / i .ramph2j ARfCOC #: ~ 0 S '7 e 7 Laboratory Sample IDs: _~~~9~9:....:8~Jy.!-_--.!:::()~O~J-r--=-~O:o,O~Ij!'.-___ _ 

Laboratoly; y..tA Laboratory RepoJt #:_--=-".:..99.:...,:.f::...?t!:....-__ ~ 9 9 J>~ - OO{ (l8) 

Methods: S l.J - a Iff., 8 3J Q ~ @) 
iIofSamplea: 01. ~ / MaIrix: ,)0 II Sf 111.0 Balm #3: _-'<ol.~/;:,:'"I'-'lOe>:.:..J1J08~ ___ ~a.J:=..!.j.o.ll-';:-,L!-£~O~(t-" €1S56l,)I-____ _ 

1 C_ ccv M.IbocI Lea M8 PIIId. EquIp. field m.r AtJO CASIII NAME I IIdwcept It" ,.., IIInb LC8 LC8II RPD MS MID RPD ... BIInIIs ...... 
1 .99 20% I U .J J .J 20% I I 120% IIPO U U ,J d 

269141-0 HMX N./J ;/ / ,/ Hit if 'I. \. NJ; 1.7 tV;} v' v' 
121-82-4 RDX I I 
99-354 1 3,s.1'rlnItrobcm=e I I 

99-65-0 1 3-dioltrober_ I 

98"""3 Nltrobenmte -I 
4794S-3 TetJyI " ~ 
111-96-7 2,4,6-trinitroto11ltM , (SI. ~/37 171. 19.:1. 
35572-7"'2 2-emJD0.4,6-dlIIitroIA;Iiuene \. v' 
I946-SI-O 4-IInJioo.2,6-cIInItrotOluene 
121-14-2 2,<kIinl.InltoIuene . 
606-20-2 2,6-dini1nltol1ltM 
.... 72-2 l-mtrotoluene 
99-99-0 4-nitrotoIuene 
99-08-1 3-aItroIoIuene 

' ... n-s PETN 

Comments: ciU J'.r J' 0 MJ/M...ro 

Conftrmatlon 
CAS. 

t(Q 

v' 
V. 

1 

Sa ................ "" ........ , -! J I _ J 
q/q-",I.: ({JII/I> l« ....... Is) I SIIIIpIe vol. ImlJ)x(lOOOmi/l ~)J/DilutioaF_ -",II Reviewed By: ______ ......!:t:l..~/~ IlAIU._..::::::.==_ __ Date: /J..,ftJ .Od , 
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Inorganic Metals 
SitclProjCCl: OJJ sOIl SMIthy ARlCOCII: t,()S'18'7 LabonltorySampleIDs: _....I<6l....9L9z..1,.5.J..!,yL-~--"Q"-'O"'-'3"--t-1_~-l:{J~O::..:,?!~ ___ _ 

Laboratory: 

Methods' 

~,k,l., LaboratoryRqJott#: 69Qr.?ij ? 99:{1,. - OM (fB )? See. 
U'w 811k> 71'/71 JI (Iij) fDO/O~ /~J) .}.IH. O.1Q (.[e) Gl .lJ~B'o (ES) J ~ W,s· 

/ \ ;7 
(' /fQ) r7l /,.f.{v()JJl d ~ I JQU q. t!.2Q Balch lis: oU~ 9SIy cUf,nf'lf_ II of Samples: Matrix: 

CAS til 
"'A(~ ':'tIL ~ I'] QC Element 

Analyte MetIuNI LCSD MSD 
4.3!' 

1(;8 StrW FIeld ~ TAL ICV CCV leB CCB LCS LCSD MS MSD N£ oa.. o.p. 
lIIuD IlPD llPD U do. RPD BIukI 

7429-!lO-'AI 1114- 11"'1' /'fI:t 
7440-39411a V V' \/ V V I/' IE \ ""'1 .7 -r -I/' .fllll1.1t1 
1440-41-1 Do .... L~ \ \ 
7~0I V v' v v V V v T v \ -hi'''' V' #It- -, .; 
7410-70-2 Ca "\ \ '.....,...,0 v v v v 1/ .,}NJ.! v- I -v \ J \7 \7 • (l()Ml";' 

744l).41.4 Co \ 'I 
744().S(14 cu \ . \ 
743949-6 Fe \ 'I 
741~Ma \ \ 
7439-!J6.6 MIl \ 
7446-02-0Ni 
7441).09.1K 
1~M ,-' v if v- '''''' \/ ,.; \ ,./ IVIt V N~ V'" 
7440-23-5 Na \ \ 
7~-2V \ \ 
744().M.6 ZI1 \ \ 

\ \ 
1~1" ~- Y . ./ v- I,/. ./ \/ \ ,/ \ ,/ i/ ND ....... 
'7'7D-ft-2 .. V .Y ,/ .IlIUIl.. if ./ "" \ J \ Nil' / 1'1'1'1' V'" 
741O-3L2b. ,./ .0£ ./ .(0)10, . /lIt.,.( 1./ ....... \ ,/ \ ;:;- .7 #1/ ,/ 

7410-36-0 Sb \ \ 
144Ool1oO n \ , 

\ \ 
,..".,,'" .... v II' V' V ~.lIMn< J\ 1,/ ./ ,/ Nil I ,/ .... r 
CyuidoCN 

NotuI SbooIod"""OleRCllA~ ~_ ..... ""Ika-I"'" [(Nf,) x(,.".u .... {I) f ..... ~_ (mlj)x(lOOOmlflIJllerJl/DilWactF_ -",II 

COllllllenta: .z cp. I1CJ o2x So!!'J 

$,A- 001/ 

B-14 
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1/ 

~ 
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(us) 

. Inorganic Metals 
SltclProject: -'O""J .... J'---"<s ..... ou.//-U.s""Q..rttp::.::p./.=I'& ARlCOC II: 6 Of 787 Laboratory Sample IDs: ___ -"'6....!.9-'-9...;:;3~1.,_--=-O--"O'-"'8 _ __L.(..:..:C6:".)'----
Laboratory: ~ h /... J Laboratory Report II: l 99 if J.i 
Methods· SbJ- 8,Jj(., 7!i.7DA (jfjJ 6010 &. (.. ML/oJJj 

;-

ol.JJ../ 0.3..0 .//lq) aLlS- 810 1# of Samples: L Matrix: IilQ Batcll h: 

CAS til ~/t- iV, JP..- QCElement 

Analyte MetUd LCSD MSD Rep. ICS SortaI I!'IIId IqwIp. field TAL ICV CCV ICJ CCB LCS LCSD MS MSD DIa· DaP. IIIuIII IIPD IIPD RPD AB doa ltPD JIJuIII IIIalIb 

7429-9().~ AI / I h'J1 N'" IY1+ 
7463t.J • V \/ v' t:J ' ,'OOOu, ~ V V V AA> V N~ \ 
144(1.41·1 So \ \ \ 
7~0\ v \/ .,/ V v ,/ \ \/ \ !V4- V .iYtJ \ 
7446-'10-2 Co \ \ \ 
74011-47.) Cr V ,/ ,/ ' 1J1lI"1.~ . flnI.JI '-'loo7~1 ,/ \ ,/ \ )(/1>.. ..v 1Y.1t \" 
7440-48-' Co \ \ \ 
7446-5().3 Cu \ . .\ 
1439-89-6 Fe \ 
7439-95-4 "" \ J. \ 
7439-96-5 MIl \. \. \ 
7~l-oNI \ 
74C0.()9.7 K /. \ 
74f0.22-4A1 V 1/ vU [~ ,OOM. .........-: .Y" \L. .JV4 V H'" \ 
7446-13.5 Na L.I ,\. \ 
7~2·1V \ \ \ 
7~ZD \ \ 

\ \ 
743U2·1 PIt V V if if V V \ If \ M V n.t \ 
77C-«9-2 So Iv V V V 'lJO.l'iI t/ , ...... \ v \ ~ V Nil \ 
7440-38-2M 1'/ 1/ if 1/ _ ,II/l:l'll 1 t/ V \ V \ ..v; V N'", \" 
7446-36.() Sb \ \ .\ 
7440-1l4T1 \. \ \ , 

" \ It'A \ 
709--"" Ik \/ IL V cV V v' .>L Lv .J, 

quidoCN 

Notu: Sbldod row ..... RCRAIIIOIIIa. Selld.l1HqKou coavenloa. III(! It I = I'll,. [<1'1/8) x(sontpIe ..... {s} I "'evol. (mI}) x (1000 mI f1li1C1r») I DIIut100 FICtVr - 1'111 

I M-uOJs L 

8)( 
C 

.11fhJ,;J S- (.. 

• DOl.O> ·003< 
L Id· 

I..r 

• (Joa: Hi 

• a/?8 NO 
-vt.. folD 

J, 

.r; 
/6 

IV 

I 
I 

63 
I 

oa. 

)./ 00. 

133 ~ 

CommeDts: 02.JJ.fOJb : (, qUI.) -ODb uN;'" J04. 

Reviewed By: ____ ..... A"'--I.O«'/,;......:::~_==·~ ___ Date: /:J . .!'O· aJ.. 
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General Chemistry 
SitelProject; OS,) J 0// . 6 OS 7 tJ 7 Laboratmy Sample IDs: _...!(,'-C...9.:..:9..?~?'L--_(}:::..=.o=-.j'.....!....i/........:-O:::.:o::..:¥l:.-____ _ 

Laboratory; 9,FA 6 Ill.?&- - ~Ol. ( 7 uv,i CiS 

Methods; S tJ - 81' " 90lJA (ZW) 719f.1t (Cr~ I') - 007 (Cr'I.) ?8 

IIofSamplcs' oJ q 01 ;;10 Matrix· Soli. r ~ " "'" .l/J1f80 .£8 
,.. 

0//3'1 ""J 5 

QCElement 
CAS II ~ T - FIeld 

A ICV CCV ICB CCB MaIIod 
LCS lCSD LaP MS MSD MSD Rep. ICS 0 .... DIIp. IqWp. FIdd 

I. ...... IIl!l JlfI) RPD .u .... RPD IIIub .... b 

[76H.1 v' 
UffJNr/(.· 

of V v -/ 
..; 

v' ./ IY~ V 
. 

Ii V v .I V v v' 1'(11 I'(If-

-
I~~ 

/ '1 
~h1It,/ .. V v / V V- 1';'7 #4 Ii' 

II #9- 30 01. 

j V ./ V V V v / 
75 IY~ Nit 

.hM fi;1 , 

Com.~ats: " ''13~ - GO 7 ) liT 6w- ~ ~lIr tlJ; Ifr "1$ IJ '{.;$ h'Z w 
;2 ;Zp 0(, IJt:cJIc ~ ,~ 4- ~ 

ell,] If B7 e;-H .301; lJup jfL1J " 88.]5 JI'i')., 
SOl(. 

;,J ...rpc.. 11m,;" for' (rH JPI4 ~C<;)o/a-it.J appt"Yu' ReviCWcdBy: ____ ..."f£.d.i.../;L.Jt.0l..<aki:!6:~ ____ Date: (71.17';.0< 

by f'd.N) 1b,J...t'O/.v/o.>.. B.16 



Radlochtmlltry 
SitclProject; OSJ Jot! Ja"!pIJyARICOCH: /'0(787 

LaIxnlory: e *;.., Laboratoty Report II: 6 q 9 :p; 
Laboratory Sample lOll: __ ...,,,'-Y''-9<-., .... Vtu--_-''O'-''o:;..:S''----'-, __ - -"O'-"O<.:;'tz--__ 

(p q g.f &, - 00 (} (c.e ) 
MeIbOOs: £pl'l 900·0 

# of Samples: cJ (j! Mattix: .so J i~ f/ }I W (e.e) 

QCEIement 
Analyte Mediad Rep Eqaip. Fiel. FlekI Sulple s-pIe 

B ..... LCS ~ REB. B ...... DIIp. BIHlD ID boCope ISITrace m batope lSfI'race 
REa 

~ U 20% 25% <1.0 U <1.0 U k-'1 5~10S 50-105 
~ 

-238 ~ 
-234 ~ 
-23S/-236 .......... 

Th-232 b-., 
rrh-l28 ""--. 
Th-23G b... 

!!=239J-240 "'-., 
~AlDba v V V V V IY~ /Y'" "'-.. 
Oovoilllfie Bela _v' 1/_ V v'. ../ Nit Nit f'-,., 

~226 "-.., 

~28 "-.., 

~-63 ~ 
KJamma Soec. Am-241 "'--, 

, &eI:. c..137 "-.., 

Klamma Soec. Co--6O "-.., 
I e,..,,1 tV v v v v' v' Nit ' /vA- Nit "'-.. 

/3 v V vV v' rOY ~ tv~ 

""'" 
P ........... Method I~Trac:w '"""'" c.ner "%8;), MJ/MJlJ ()IIP •. 

I8o-U A1pbaapec. U-232 NA 
Iso-Pu ~a~ Pu-242 NA In/A ,JO$-

Iso-Th .MR.ha SJ)eC. Th-129 NA 
Am-241 Alpha spee. Am·242 NA 
Sr-90 Beta Yingrowth NA 
Ni-63 Beta NA NtbyICP 
h-226 Deaminadca NA NA 
Ra-226 Alpha spec. Ba-133 or Ra-215 NA 
Ra-llS Oammaapec. Ba-133 NA 

Gamma spec. LCS OOOtaiDS: Am-241 , CII-137, and CIHSO Reviewed By: _____ ---:;.~ __ fN.L _____ Date: 01. 0.> .OS 
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CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY pago.J..of2 InlemaiLab 

a.IehNo. tI/1;. SMOUM ARiCOC 605787 
Dept. No.Moil Slop: 813511089 Dale s.mpa SI\Ip\led; II-I{-C"l Prcjec:llTUI< No.: • 7223.02.03.02_ ,UW_~ 
....,....,r .... --= .... ,Sr 1,'1 .-sn .. t'IA/I"n~ tu:. C8rrierIWaybII No. /~',>SU SMOAuthorizItion:~~ -Send ~/""PY rwport to: 
Project Name: OSSoal_na LabContect £die 1<onl8OUli8-3171 Contract 1t.10 211171 . _ eon_ Codo: ERlI28G1DSs.tlAT 'l.ab~: GEL <71!T' ~ 19<1lTZtI p/t.fldl @RMeHdbvCOCNo.: 
LogbooIi: Rot. No.: E"08O SMOCcn-....: Pam PufA8nt.IS05.84185 -Iv ......... " ......... 
ServIce 0nI0r No. CF032~& bC- SondRopoltIoSMO: Wandy~I32 Bill T~ _ L.Ibo (AooOUntI~) 

Location TechAnla P.O. Boot 5800 1180\64 

'e.ti1a 8820 Room RMerence LOY available at SMO} .NMI11_154 
~ s.mpIe 10 or Pump ~SIW o.aomrne(hr) Samj:IIe CcnIIII.- I'-.v- CollodIon s.mpIe """"-&-.ocI L.abs.mpie 

s.r.>Ie ND.-F_ SanlOie I.ocaIIon DataII [)apIh (ft) No. CoIecIod - T_ Vol ..... au.. - ~. 10 

662011009-DW1-BH1·16-s 2~' IJ~ ... ~I-I-IU/ 14 J_Ii V0c(8260B) 
.. ". 

0CJ0066.001 S G 40Z 4c G SA 

060067-001 662011009-0W1·BH1· =l~'S .J'l)' 
,~ r' I J~D.5 S G 40Z 4c G SA VOC(8260B) . 

682011009-DW1·BH1·.2~ -s ~!5' "'~O _ beloW far DIII1II1I8Ier ~ 
. 

()6()()6fS-002 S AG 500mI 4c G SA I 

060067-002 682011009-0W1-BH1·. ~n-S ~t1' J53.5 S AG 500mI 4c G SA _ beloW for ~er .. ' 

060068-001 682011009-DW1-BH1·T8 Ivl/-l ,~ I <'-In DIW G 3x4OmI HCL G T8 VOC(8260B) 

060279.(101 6620/101»-1:B • ,.. I .. .I.,,~ L G 3x40m1 HCL G SA voc -..1826OB> 
A' '''7'' .... ''-:. 

060279-002 6fS2OI1009-EB L AG 2x11t none G SA SVOC {827OC) 
,:' 

060279.(103 682011009-EB D7~ L AG 2x11t nona G SA PCB (8081) 
.'"' , .. " . 

060279-004 6fS2OI1009-EB "Yos L AG 2x11t none G SA HE (8330) 

W . .. .. 
060279-005 662011009-EB '¥ ,It (J~DS L P 11t NaOH G SA TOIaI eyanlde(9010) 

RMMA UVes l!No Ref. No. . . .... ,.' . IlpodIIlnolrUclionoIQC RoquI_ ~V,· . .,' Ute. .;, 
s.mDleD ...... L l Return 10 Client 1-1 I".",.,... ~ lab ::,~.~.' '"/Mpv·.····'· '100 By .. DNo Ciindllio'na Qn" . 
Tumaround Time LJ Normal JRush Eni..rt.d~i! ....; ." •.....• ...... cP~ By .. DND ~~t~1 
RIIum ........ Sy: Lew! 01 Rueh; IQC •. '~. "lend NpOrt \0: ~ SVOC(827OC 

;, ' ,. 

N_ SQ:uature R MlkaSandeR PCB(8082)HE(8330) .' . 

Sample J.LH -,L ~ WestonI61351505-284-3309 Depte13WSl10111 ToI8l Cyankla(9010) ~bU~ 
Taam W.Glbson ';'l~( L-J(V .(J A MDM/61351505-845-3267 PhoneI505-28412478 *" Cr6+(7197) , 
Members G.Qulntana a7A-h .AtJl'.IShawJ81351505-284-3309.· ~.~ 5~t.T$ RCRAmetals(6020, 

• I . .,/!Il. f*f.::iU1oI' 7000.7471)GroaS81pha· 
~ I .. ..,. be.Ja{9OQl 

I.Relinquiohed by/ AL7.-5 . Ora. ( Dole II i '11£0 t Timo -04"Z. 0(' 4.RoIInauiohod ~ Org. Dale Timo 
1. Roc*vod by ./ rJu:rJ7k'_ C.W Ora. " r, DP 111 'i IIH. Time "'11. {' 4. ReceIved ~ Org. OllIe Tlmo 
2.RoI 7,'1 ;/,70-, Ora. ./ f' o.t. JI!. I} ..., t Tlmo 1" 'I.e S.Rellnauiohod bv Org. OllIe Tlmo 
2. IIoo;:oIvod bY • t'I Ora. Dole Tlmo S.R-..cJbv Org . OllIe Time 
3.R8l1nqulshod by Org. Dole TIme 6~1nqu1lhod bv .Qra. Oale limo 
3. RecoIvodbY- Org. Dele TIme 8. ReceIYod ~ IJti, D.'" Timo 



OFF-SITE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 
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Contract Verification Review (CVR} 

Project Leader COlLINS --------------- Project Name DSS SOIL SAMPLING 

. ARICOC No . ...;606~78~7 _______ _ Analytical Lab ...;GE=I __ ~ ________ SOG No. _89I9l_M ________ _ 

In the tables below, I1lIIrit any information that Is rniIaIn9 Of Inc:onect and give an explanation. 

1.0 , ReQuest and Chain of CUStody Ret:OItI and Log..In Information 
Line ? ReIoIvad? 
No. Item Yea No If no, exoIain Yes No 

1.1 All Items on COC' c::omCllefle - data ~ clerk initialed and daeed X -

1.2 ContaIner typeCa. conwct for IAlQuested X 
1.3 volume I for. MCI.~of X 
1.4 PNeelvaIive CGmICt for X 
1.5 CUItody rec:crda conmuoua amd CCJmflIeIs X 
1.6 Lab ample nurnber(a) pro¥Ided and SNt sample number(a) Cf1)8S 

I8farenced and correct 
X 

1.7 Date AIOIIiYed X 
1.8 CondItIon UDOft recetIIt Infonllation ~lded X 

2..0 • II -~ Report 
lile ? Resolved? 
No. Item Yea No /tno, Yea No 

2.1 DaW reviewed Uuuoh, .. X 
2.2 MeII'Iod refanInce al andcorract X 
2.3 QC and IIm\ta I(MB~LCS R x 
2.4 Mlllnxa :u at dais ! (If X 
2.5 Oetec:tlon IImItI PQl and MOL (arJOU. MOA and k X 
2.8 QC bIIIch nllm" X 
2.7 DIuCion factDra and ., dluUon IeWIa X 
2.8 Data In . 

units and usinIJ correct 8Ignlficant ftQUre8 X 
2.9 ~ ana/yIrIs uncertalnty (2 sigma error) and tracer rectNery X 

2.10 NarratIve X 
2.11 TAT met x 
2.12 Hold limes met X SAMPLE: MlSQ279.OO6 RECEIVED PAST HOlDING X 

TiME 
2.13 Contractual CllJ8liIIers X 
2.14 All tesUIt and TIC (If reauested) ~ X 



Contract Verification Review (Continued) 

3.0 DeI:a Quality Evaluation 
Item Ves No If no, Sample 10 No.lFradIon(s) and AnalysIs 

3.1 Are reporting unita appropriaIie for the matrix and meet contract specified or project- x 
specific requirements? lnorganics and metals reported as ppm (rngIIIIar or mgIKg)? 
Tritium reported in picocuries per Mer with percent moisture for soil samples? Units 
oonsIetent between QC samPi8s and data 

3.2 QuantItatIon limit met for all samples X 

3.3 AcaJret:y X 
a) I ~ controIsamoies accuracy i and met for .. sarnDles 
b) SunogaIIt d8Ia reported and met for all organic samples analyzed by a gas X 

chromatography tedmique 

c) MIIIrix spike recovery data rapoItIId and met X HEXAVALeNT CHROMIUM FAIlED RECOVERV UMITS FOR 
MATRIX SPI<E 

U PreciIioI. x RPD FOR ARSENIC, BARIUM & LEAD OUTSIOE 
a) ReplIcate sample preciIIion reported and met for aIIlnotganic and radiochemistry ACCEPTANCE LIMITS 

.. 
b) MatrIx IPIke duplicate RPO data reported and met for all orgenlc aampI88 x 

3.5 Blank data X CHROMIUM DETECTED IN METHOD BlANK 
@}Methodor bIaiIkdata and met for aB 
b) SamplIng blank (e.g., field, trip. and equipment) data reported and met X BARIUM & CHROMIUM DETECTED IN EQUIPMENT BLANK 

3.6 ContracIuaI quaIiIIIIrs pnwIded: '.r -estimated qlB1lity; .8" -anaIytB bind In method 
balk eboYe the MoL for organic or above the PQL for Inorganlc; ·U·· anaIyle 

X 

uncIeIIItAecI (resub.,. below \he MOL, IDL, or MDA (radIochemIc:aI)); ..... -analysla 
done Ihe'" -,~.. time 

3.7 NanaIIve addI'IIIs.- planchet flaming for gRlll ~ X 

3.8 NamIIIYe 1ncIudec\, c:on.:t. and compIeI8 X 

3.9 Second column cxxlftnuation data pmvlded for methods 8330 (high expIoeIYea) and X 

8082 (pesIicIdeelPCBs) 



Contract Verification ReYIew (Continued) 

4 0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GCIMS (8260, 8270, ale.) 

a) 12-hour tune check provided x 

b) Initial calibration provided X 

c) Continuing calIbratiOn provided X 

d) Inlllmallfandanf performance data ptOVIded X 
, 

.) Instrument run toga provided X 

4.2 GC/HPlC (8330 ancI8010 and 8082) 
a) Initial calibration provided X 

b) ContInuing caIibraIIon provided X 

c) Instrument run log. provided X 

4.31norganlcS (metaIa) 

a) Initial calibration provided X 

b) Continuing calibration provided X . 

c) ICP Inl8rfarence check sample data provided X 

d) ICP aerial dilution provided X 

e) lnatrument 1\111 loge provided X 

4.4 Radiochemistry 

a) Instrument run lOgs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samplesll\'actions for which deficiencies have been noted. 

SMIplelFlKtion No. AnalysIs ProbIemIICommenteeolutions 
... 

Went deficiencies unreeolved? Yea • @ 
Basad on the review, this data package is complete. .No 

If no, provk:le: nonconformance report or correction request number ___ and data correction request was aubmlttad:.;;..-___ _ 

Reviewed by: ( b,) . Pn Q q A <\ CA' <II ,) Date: 12-17-2002 Closed by:. _______ .Data: ____ _ 





ANNEXB 
DSS Site 1009 

Risk Assessment 



RISK ASSESSMENT FOR DSS SITE 1009 12/1/2003 

TABLE OF CONTENTS 

I. Site Description and History .......................................................................................... B-1 
II. Data Quality Objectives ................................................................................................. B-2 
III. Determination of Nature, Rate, and Extent of Contamination ........................................ B-5 

111.1 Introduction ...................................................................................................... B-5 
111.2 Nature of Contamination .................................................................................. B-5 
111.3 Rate of Contaminant Migration ......................................................................... B-5 
111.4 Extent of Contamination ................................................................................... B-6 

IV. Comparison of COCs to Background Screening Levels ................................................ B-6 
V. Fate and Transport ....................................................................................................... B-9 
VI. Human Health Risk Assessment ................................................................................. B-10 

VI.1 Introduction .................................................................................................... B-1 0 
VI.2 Step 1. Site Data ........................................................................................... B-1 0 
VI.3 Step 2. Pathway Identification ....................................................................... B-1 0 
VI.4 Step 3. Background Screening Procedure .................................................... B-11 

VI.4.1 Methodology ..................................................................................... B-11 
VI.4.2 Results .............................................................................................. B-11 

VI.5 Step 4. Identification of Toxicological Parameters ......................................... B-15 
VI.6 Step 5. Exposure Assessment and Risk Characterization ............................. B-15 

V1.6.1 Exposure Assessment ...................................................................... B-15 
V1.6.2 Risk Characterization ........................................................................ B-17 

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines ........................ B-19 
VI.8 Step 7. Uncertainty Discussion ...................................................................... B-20 
VI.9 Summary ........................................................................................................ B-21 

VII. Ecological Risk Assessment ....................................................................................... B-22 
VII.1 Introduction .................................................................................................... B-22 
VII.2 Scoping Assessment. ..................................................................................... B-22 

VII.2.1 Data Assessment .............................................................................. B-22 
VII.2.2 Bioaccumulation ................................................................................ B-23 
VII.2.3 Fate and Transport Potential ............................................................. B-23 
VII.2.4 Scoping Risk-Management Decision ................................................. B-23 

VIII. References .................................................................................................................. B-23 

Appendix 1 ........................................................................................ , ................................. B-29 

AU12-03IWP/SNL03:rs5445.doc B-i 840858.01 12101/034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 121112003 

This page intentionally left blank. 

AU12'()3JWP/SNL03:rs5445.doc B-ii 840858.01 12/01/03 4:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 121112003 

Table 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Figure 

1 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet DQOs ............................................ 8-2 

Number of Confirmatory Soil and QA/QC Samples Collected from 
DSS Site 1 009 ................................................................................................. 8-3 

Summary of Data Quality Requirements, DSS Site 1009 ................................ 8-4 

Nonradiological COCs for Human Health Risk Assessment at 
DSS Site 1009 with Comparison to the Associated SNUNM 8ackground 
Screening Value, 8CF, and Log Kow ................................................................ 8-7 

Radiological COCs for Human Health Risk Assessment at DSS Site 1009 
with Comparison to the Associated SNUNM 8ackground Screening 
Value and 8CF ................................................................................................ 8-8 

Summary of Fate and Transport at DSS Site 1009 .......................................... 8-9 

Toxicological Parameter Values for DSS Site 1009 Nonradiological COCs ... 8-16 

Radiological Toxicological Parameter Values for DSS Site 1009 COCs 
Obtained from RESRAD Risk Coefficients ..................................................... 8-17 

Risk Assessment Values for DSS Site 1009 Nonradiological COCs .............. 8-18 

Risk Assessment Values for DSS Site 1009 Nonradiological Background 
Constituents ................................................................................................... 8-18 

Summation of Radiological and Nonradiological Risks from 
DSS Site 1009, Building 6620 Internal Sump Carcinogens ............................ 8-22 

LIST OF FIGURES 

Page 

Conceptual Site Model Flow Diagram for DSS Site 1009, 8uilding 6620 
Internal Sump ................................................................................................ 8-13 

AU12·03lWPISNL03:rs5445.doc 8-iii 840858.01 12101103 4:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 121112003 

This page intentionally left blank. 

AU12-03lWP/SNL03:rs5445.doc B-iv 840858.01 121011034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 1211/2003 

ess Site 1009: RISK ASSESSMENT REPORT 

I. Site Description and History 

Drain and Septic Systems (DSS) Site 1009, the Building 6620 Internal Sump, at Sandia 
National Laboratories/New Mexico (SNUNM) is located in Technical Area III on federally owned 
land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of 
Energy (DOE). The sump, which is located inside Building 6620, consisted of a 6-foot-square 
by 6-foot-deep sump or vault with a floor drain in the center of the unit that drained to a 
2-foot-square by 2-foot-deep pea gravel-filled dryweillocated beneath the sump. Construction 
details are based upon engineering drawings (SNUNM February 1991) and site inspections. 

Available information indicates that Building 6620 was constructed in 1958 (SNUNM March 
2003), and it is assumed that the internal sump was also constructed at that time. An 
inspection conducted inside Building 6620 on July 14, 1999, determined that the internal sump 
had been capped and/or filled with concrete at some point prior to the date of the inspection. 

Environmental concern about DSS Site 1009 is based upon the potential for the release of 
constituents of concern (COCs) in effluent that may have been discharged to the environment 
via the internal sump at this site. Because operational records are not available, the 
investigation of this site was planned to be consistent with other DSS site investigations and to 
sample for the COCs most commonly found at similar facilities. 

The ground surface in the vicinity of DSS Site 1009 is flat to very slightly inclined to the west. 
The closest major drainage is the Arroyo del Coyote, located approximately 1.4 miles northeast 
of the site. No springs or perennial surface-water bodies are located within 2.4 miles of the site. 
Average annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque 
International Sun port, is 8.1 inches (NOAA 1990). Surface-water runoff in the viCinity of the 
site is minor because the surface slope is flat to gently inclined to the west. Infiltration of 
precipitation is almost nonexistent as virtually all of the moisture subsequently undergoes 
evapotranspiration. The estimates of evapotranspiration for the KAFB area range from 95 to 
99 percent of the annual rainfall (Thompson and Smith 1985, SNUNM March 1996). Most of 
the area in the immediate vicinity of DSS Site 1009 is unpaved with some native vegetation, 
and no storm sewers are used to direct surface water away from the site. 

DSS Site 1009 lies at an average elevation of approximately 5,407 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 487 feet below ground 
surface (bgs). The direction of groundwater flow is to the west in this area (SNUNM March 
2002). The nearest production wells to DSS Site 1009 are KAFB-4 and KAFB-11, which are 
approximately 3.4 and 3.9 miles north of the site, respectively. The nearest groundwater 
monitoring wells are those installed around the Mixed Waste Landfill that are located 
approximately 1,600 to 2,500 feet northwest of the site. 

AU12-03IWP/SNL03:rs5445.doc B-1 840858.01 121011034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 1211/2003 

II. Data Quality Objectives 

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

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

• Characterize the nature and extent of any releases. 

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1009 was effluent that may have been discharged to the 
environment from the internal sump. 

Table 1 
Summary of Sampling Performed to Meet DQOs 

DSS Site 1009 Potential CDC 
Sampling Area Source 
Soil beneath the Possible effluent 
internal sump discharged to the 

environment from 
the internal sump 

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

Number of Sample 
Sampling Density 
Locations (samples/acre) 

1 NA 

Sampling 
Location 
Rationale 

Evaluate potential 
COC releases to 
the environment 
from effluent 
discharged from 
the internal sump. 

The baseline soil samples were collected at one location at DSS Site 1009. The samples were 
collected with a truck-mounted auger rig used to drill a borehole at a 45-degree angle beneath 
Building 6620 and the internal sump. The internal sump sampling intervals started at 25 and 
30 feet in the borehole, or 17.7 and 21.2 vertical feet bgs, respectively. The soil samples were 
collected in accordance with the procedures described in the SAP (SNUNM October 1999) and 
FIP (SNUNM November 2001). Table 2 summarizes the types of confirmatory and OA/OC 
samples collected at the site and the laboratories that performed the analyses. 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1009 

Sample Type VOCs 
Confirmatory 2 
DupJicates 0 
EB$ and TBs (VOCs onlYL 2 
Total Samples 4 
Analytical Laboratory GEL 

= Drain and Septic Systems. 
= Equipment blank. 

SVOCs 
2 
0 
1 
3 

GEL 

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

PCBs 
2 
0 
1 
3 

GEL 

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

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

Gamma 
RCRA Hexavalent Spectroscopy 

HE Metals Chromium Cyanide Radionuclides 
2 2 2 2 2 
0 0 0 0 0 
1 1 1 1 0 
3 3 3 3 2 

GEL GEL GEL GEL RPSD 

Gross 
Alpha/Beta 

2 
0 
1 
3 

GEL 

...... 
1:2 ...... ...... 
N 

8 
UJ 
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The DSS Site 1009 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes 
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, DSS Site 1009 

Analytical 
Method8 Data Quality Level GEL RPSD 

VOCs Defensible 2 None 
EPA Method 8260 
SVOCs Defensible 2 None 
EPA Method 8270 
PCBs Defensible 2 None 
EPA Method 8082 
HE Compounds Defensible 2 None 
EP A Method 8330 
RCRA metals Defensible 2 Nene 
EPA Method 602017000 
Hexavalent Chromium Defensible 2 None 
EPA Method 7196A 
Total Cyanide Defensible 2 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 2 
Radionuclides 
EPA Method 901.1 
Gross AlphalBeta Activity Defensible 2 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 Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organiC compound. 
VOC = Volatile organiC compound. 

The QAlQC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (EB) Project Quality Assurance Project Plan. The QAlQC samples 
consisted of one trip blank (for VOCs only) and one set of equipment blanks. No field duplicate 
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samples were collected at this site. No significant OA/OC problems were identified in the 
OA/OC samples. 

All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in the 
associated DSS Site 1009 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. 02 (SNUNM July 1996). The gamma spectroscopy 
results are presented in the NFA proposal. The reviews confirmed that the analytical data are 
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DOOs have 
been fulfilled. 

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

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at DSS Site 1009 
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 1009, which is presented in Section 4.0 of the associated NFA proposal. The 
quality of the data used to specifically 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 1009 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 1009. 

111.3 Rate of Contaminant Migration 

An inspection conducted inside Building 6620 on July 14, 1999, confirmed that the internal 
sump had been capped and/or filled with concrete at some point prior to the date of the 
inspection. The migration rate of COCs that may have been introduced into the subsurface via 
the internal sump at this site was therefore dependent upon the volume of aqueous effluent that 
may have been discharged to the environment from this system when it was operational. Any 
migration of COCs from this site after use of the unit was discontinued would have been 
predominantly dependent upon infiltrating precipitation. However, it is highly unlikely that 
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sufficient precipitation would have reached the depth at which GOGs may have been 
discharged to the subsurface because Building 6620 covers the site. Analytical data generated 
from the soil sampling conducted at the site are adequate to characterize the rate of GOG 
migration at DSS Site 1009. 

111.4 Extent of Gontamination 

Subsurface baseline soil samples were collected at the site from a single angled borehole 
drilled beneath the effluent release point (the drywell beneath the internal sump) to assess 
whether releases of effluent from the unit caused any environmental contamination. 

The DSS Site 1009 baseline soil samples were collected from directly beneath the internal 
sump, at sampling depths starting at 25 and 30 feet in the borehole, or 17.7 and 21.2 vertical 
feet bgs, respectively. The soil sampling borehole angle and bearing were designed to 
intercept the potential effluent release path vertically beneath the internal sump and associated 
drywell. This sampling procedure was required by New Mexico Environment Department 
(NMED) regulators and has been used at numerous DSS sites at SNUNM. The baseline soil 
samples are considered to be representative of the soil potentially contaminated with the GOGs 
at this site and are sufficient to determine the vertical extent, if any, of GOGs. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential GOGs. The DSS 
Site 1009 NFA proposal describes the identification of GOGs and the sampling that was 
conducted in order to determine the concentration levels of those GOGs across the site. 
Generally, GOGs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological GOGs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each GOG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 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 GOGs were evaluated. The nonradiological GOGs included in 
this risk assessment consist of both inorganic and organic compounds. 

Table 4 lists the nonradiological GOGs and Table 5 lists the radiological GOGs for the human 
health risk assessment at DSS Site 1009. All samples were collected at 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. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1009 with 

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

Is Maximum cae 
Maximum SNLJNM Concentration Less Than 

Bioaccumulator?b 
ConcentratIon Background or Equal to the Applicable BCF Log Kow 

(All Samples) Concentration SNUNM Background (maximum (for organic (BCF>40, 
Log Kow>4) COC (mglkg) (mglkg)" Screen ina Value? aauatic) 

Inorganic 

Arsenic 4.12 4.4 Yes 44C 

Barium 98.5 214 Yes HOd 

Cadmium 0.19 J 0.9 Yes 64c 

Chromium, total 10.4 15.9 Yes 16c 

Chromium VI 0.02615" 1 Yes 16c 

Cyanide 0.0633 J NC Unknown NC 

Lead 5.61 11.8 Yes 49C 

Mercury 0.00452 J <0.1 Unknown 5.500" 

Selenium 0.076Se i <1 Unknown 800t 

Silver 0.04255" <1 Unknown 0.5e 

Organic 

Acetone 0.00431 J NA I NA 0.699 

bis(2-Ethvlhexyl) phthalate 0.0482 J NA NA 851h 

Note: Bold indicates the COCs that exceed the b.ackground screening values and/or are bioaccumulators. 
aOinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
dNeumann 1976. 
eparameter was not detected. Concentration is one-half the detection limit. 
fCaiiahan €It aJ. 1979. 
9Howard 1990. 
hHoward 1989. 
;Micromedex, Inc. 1998. 
BCF = Bioconcen1ration tactor. 
cee = Constituent of concern. 
DSS = Drain and Septic Systems. 
J = Estimated concentration. 

Kow 
Log 
mg/kg 
NA 

= Octanol-waler partilion coefficient. 

= Logarithm (base 10). 
= Milligram(s) per kilogram. 

'" Not applicable. 

NC 
NMED 
SNUNM 

COCs) 

- Yes 

- Yes 
- Yes 

- No 

- No 

- Unknown 
- Yes 

- Yes 
- Yes 

- No 

-0.24g I No 
7.6; Yes 

'" 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 DSS Site 1009 with 
Comparison to the Associated SNLfNM Background Screening Value and BCF 

Is Maximum COC 
Maximum SNLJNM Activity Less Than or 
Activity Background Equal to the Applicable 

(All Samples) Activity SNLJNM Background BCF 
cac (pCifg) (pCVg)a Screening Value? (maximum aquatic) 

Cs·137 NO (0.031) 0.079 Yes 
Th'232 0.515 1.01 Yes 
U·235 ND (0.176) 0.16 No 
U·238 NO (0.44) 1.4 Yes 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
"Dinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
eBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent ot concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
ND ( ) = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 

900e 

900e 

3,000e 
3,000e 

Is COCa 
Bioaccumulator?b 

(BCF >40) 

Yes 
Yes 
Yes 
Yes 

-8 
\0 

~ -..... N 

8 
W 
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v. Fate and Transport 

The primary releases of COCs at DSS Site 1009 occurred in the subsurface soil resulting from 
the discharge of effluents to the sump and drywell in Building 6620. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge occurred to subsurface soil beneath Building 6620, none of these mechanisms are 
considered to be of potential significance as transport mechanisms at this site. Because the 
sump is no longer active, additional input of water through infiltration from the drywell is not 
expected. Water received as precipitation (approximately 8.1 inches annually) will be diverted 
away from the site by the building; therefore, infiltration from this source is minimal. Because 
groundwater at this site is approximately 487 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is extremely low. 

The COCs at DSS Site 1009 include both inorganic and organic constituents. The inorganic 
COCs include both radiological and nonradiological analytes. With the exception of 
cyanide, the inorganic COCs are elemental in form and 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 GOC (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 1009 are acetone and bis(2-ethylhexyl) phthalate. Organic 
compounds may be degraded through photolysis, hydrolysis, and biotransformation. Photolysis 
requires light and therefore takes place in the air, at the ground surface, or in surface water. 
Hydrolysis includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. Because 
of the depth of the COGs in the soil and the cover of Building 6620, the loss of acetone through 
volatilization is expected to be minimal. 

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1009. COCs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of COGs 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 1009 

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 
T ransformation/degradation Yes Low 

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

VI.1 Introduction 

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

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

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

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

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiologicat 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 1009. 
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 1009 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 non radiological COCs and direct gamma 
exposure for the radiological GOGs. The inhalation pathway for both non radiological and 
radiological COGs 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 1009 is approximately 487 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual site model flow diagram for DSS Site 1009. 

Pathway Identification 

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

VI.4 Step 3. Background Screening Procedure 

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

V1.4.1 Methodology 

Maximum concentrations of nonradiological GOGs 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 GOCs that were detected above the corresponding 
SNVNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 

For radiological GOGs that exceed the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological GOGs 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 GOGs remaining after this step 
are referred to as background-adjusted radiological COGs. 

V1.4.2 Results 

Tables 4 and 5 show DSS Site 1009 maximum GOG concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological GOGs, four constituents did not have quantified 
background screening concentrations. Two constituents were organic compounds that do not 
have corresponding background screening values. 

For the radiological GOGs, one constituent (U-235) exhibited an MDA greater than its 
background screening value. 
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Historical Activities Current and Future Activities 
I I I I 

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

Sourcesa Mechanism Mechanism Receptors 

IrdJstriai Biola 
WmK!;I1 

Adult I:Z: auna 

{0erCOlation I Dermal Contact 0 0 
Water to Vadose Zone I Ingestion b 0 0 

Soil 
Internal Sump I I I I Dermal Contact • 0 

Release of Hazardous I- Dust 
Effluent 

Constituents to Soil VOCs: Acetone I Emissions I I 
Air 

I Ingestion b
/ 

SVOCs: - Inhalation • 0 

bis(2-Ethylhexyl) phthalate 

Metals: Mercury, Selenium, 
Silver 

Cyanide 

Radionuclides: U·235 Dermal Contact • 0 

Direct I Soil ~ External • 0 I Irradiation 

Ingestion 
b • 0 

LEGEND Uptake by Biota I Biota' Ingestion/Uptake 0 0 and Food Chain I • Major Exposure a Primary source activities no Transfers 
o Minor or no Exposure longer conducted. 

b For Flora, ingestion = uptake 
840857.030 10000/A58 ' Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for DSS Site 1009, Building 6620 Internal Sump 
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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 DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

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

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 
non radiological COCs and associated background for industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs 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 non radiological 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). 
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Table 7 
Toxicological Parameter Values for DSS Site 1009 Nonradiological COCs 

RfDo RfDinh SFo 

COC (mglkg-dl Confidence" (mglks-dt Confidencea (mglkg-d)"' 
Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-4e - B.6E-Sc M -
Selenium SE-3c H - - -
Silver SE-3c L - - -
Organic 
Acetone 1 E-lc L 1 E-1f I - -
bis(2-Ethylhexyl) phthalale 2E-2f - 2E-2f I - 1.4E-2f 

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

D = Not classifiable as to human carcinogenicity. 
CToxicological parameter values from IRIS electronic database (EPA 2003). 
dTo)(Jcological parameter values from NMED December 2000. 
"Toxicological parameter values from HEAST (EPA 1997a). 
fToxicological parameter values from EPA Region 6 (EPA 2002a). 
9Toxicological parameter values from Risk Assessment Information System (ORNL 2003). 
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. 
(mgfkg-dj"' = Per milligram per kilogram day. 
ORNL = Oak Ridge National Laboratory. 
RIDinh = I nhalation chronic reference dose. 
RIDe = Oral chronic reference dose. 
SF inh = Inhalation slope factor. 
SF 0 = Oral slope factor. 

= Information not available. 

SFlnh 

(mglkg-dt' 

-
-
-
-

-
I.4E-2f 

Cancer 
Classb ABS 

0 O.ld 
D O.Q1d 

D O.Q1d 

D O.Q1d 

D 0.019 
- 0.019 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1009 COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (1/pCi) (1/~Cil .. (g1pCi-yr) Cancer Classb 

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

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

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 1009 nonradiological COCs and an estimated 
excess cancer risk of 3E-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 COGs. Table 10 shows that for DSS Site 1009 associated background 
constituents neither a quantifiable HI nor an estimated excess cancer risk for the designated 
industrial land-use scenario. 

For the radiological GaGs, 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 2.9E-4 millirem (mrem)/year (yr). Ih accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1009 for the industrial land-use scenario is well 
below this guideline. The estimated excess cancer risk is 2.5E-9. 

For the nonradiological GaGs under the residential land-use scenario, the HI is 0.00 and the 
estimated excess cancer risk is 1 E-9 (Table 9). The numbers in the table include exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, 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). 

AU12.(J3IWP/SNL03:rs5445.doc B-17 840858.01 12/01103 4:23 PM 



RISK ASSESSMENT FOR DSS SITE] 009 1211/2003 

Table 9 
Risk Assessment Values for DSS Site 1009 Nonradiological COCs 

Maximum Industrial Land-Use 
Concentration Scenarioa 

(All Samples) Hazard 
COC (mglkg) Index 

Inorganic 
Cyanide 0.0633 J 0.00 
Mercury_ 0.00452 J 0.00 
Selenium 0.076Sb 0.00 
Silver 0.04255b 0.00 
Organic 
Acetone 0.00431 J 0.00 
bis(2-Ethyfhexyf) phthalate 0.0482 J 0.00 

Total 0.00 

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

= Information not available. 

Table 10 

Cancer 
Risk 

-
-
-
-

-
3E-10 

3E-10 

Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 

0.00 -
0.00 -
0.00 -
0.00 -

I 0.00 -
0.00 1E-9 

0.00 1E-9 

Risk Assessment Values for DSS Site 1009 Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentrationa Hazard 
COC (mgtkg) Index 

C}>'anide NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total -
aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC =' Constituent 01 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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Table 10 shows that for the DSS Site 1009 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
7.4E-4 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1009 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1009 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 ~.5E-9. The excess cancer risk from 
the nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section V1.9, Summary. 

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

The human health risk assessment analysis 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 estimated excess 
cancer risk is 3E-1O. NMED guidance states that cumulative excess lifetime cancer risk must 
be less than 1 E-5 (Bearzi January 2001 ); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs 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 2.51 E-10 for the industrial land-use scenario. 
These incremental risk calculations indicate insignificant risk to human health from 
non radiological COCs considering an industrial land-use scenario. 

For radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.9E-4 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. 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 estimated excess cancer risk is 1 E-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 non radiological COCs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00 and the 
incremental estimated cancer risk is 1 .09E-9 for the residential land-use scenario. These 
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incremental risk calculations indicate insignificant risk to human health from nonradiological 
GOGs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological component is 
7.4E-4 mrem/yr, 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 7.5E-9. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at DSS Site 1009 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), and the DO Os contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected from 
beneath the potential effluent release point are representative of potential GOG releases to the 
site. The analytical requirements and results satisfy the DOOs, and data quality was 
verified/validated in accordance with SNUNM procedures. Therefore, there is no uncertainty 
associated with the quality of the data used to perform the risk assessment at DSS Site 1009. 

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 GOGs 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 GOG concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence level) in nonradiological 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 nonradiological GOGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For radiological GOGs, 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 and 
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represent only a small fraction of the estimated 360 mremlyr received by the average 
U.S. population (NCRP 1987). 

1211/2003 

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 1009 contains identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs and soil 
ingestion, dust inhalation, and direct gamma exposure for 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 
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 3E-1O. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.00, 
and the incremental estimated excess cancer risk is 2.51 E-1 0 for the industrial land-use 
scenario. The incremental risk calculations indicate insignificant risk to human health for the 
industrial land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1 E-9. 
Thus, excess cancer risk is also below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 0.00, and the 
incremental estimated excess cancer risk is 1 .09E-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 2.9E-4 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mremlyr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 2.5E-9 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 7.4E-4 mrem/yr with an associated 
risk of 7.5E-9. The guideline for this scenario is 75 mremlyr (SNUNM February 1998). 
Therefore, DSS Site 1009 is eligible for unrestricted radiological release. 

The summation of the non radiological and radiological carcinogenic risks is tabulated in 
Table 11. 

AUI2·03IWP/SNL03:rs5445.doc B-21 840858.01 12101/034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 12/1I2003 

Table 11 
Summation of Radiological and Nonradiological Risks from 

DSS Site 1009, Building 6620 Internal Sump Carcinogens 

Scenario Nonradiological Risk Radioloaical Risk Total Risk 
Industrial 2.51E-10 2.5E-9 2.8E-9 
Residential 1.09E-9 7.5E-9 8.5E-9 

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 1009. A component of the NMED 
Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment 
that corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment if warranted by the results of the scoping assessment. Initial components of 
NMED's decision tree (a discussion of DOOs, data assessment, and evaluations of 
bioaccumulation as well as fate and transport potential) are addressed in previous sections of 
this report. At the end of the scoping assessment, a determination is made as to whether a 
more detailed examination of potential ecological risk is necessary. 

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 1009 are at depths greater than 5 feet bgs 
since the effluent release point at the bottom of the drywell started at approximately 9 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are 
considered to be COPECs. 
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Vli.2.2 Bioaccumulation 

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

Vli.2.3 Fate and Transport Potential 

1211/2003 

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 are also expected to be 
of low significance. 

VI 102.4 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. 

VIII. References 

Baker, D.A., and J.K. Soldat, 1992. "Methods for Estimating Doses to Organisms from 
Radioactive Materials Released into the Aquatic Environment," PNL-8150, Pacific Northwest 
Laboratory, Richland, Washington. 

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

Callahan, M.A., MW. Slimak, NW. Gabel, loP. May, C.F. Fowler, J.R Freed, P. Jennings, 
RL. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R Holt, and C. Gould, 1979. 
'Water-Related Environmental Fate of 129 Priority Pollutants," EPA-440/4-79-029, Office of 
Water and Waste Management, Office of Water Planning and Standards, U.S. Environmental 
Protection Agency, Washington, D.C. 

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

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

AU12-03IWP/SNL03:rs544S.doc B-23 840858.01 12/01/034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 12/1/2003 

Howard, P.H., 1989. "Volume I: Large Production and Priority Pollutants," Handbook of 
Environmental Fate and Exposure Data for Organic Chemicals, Lewis Publishers, Inc., Chelsea, 
Michigan. 

Howard, P.H., 1990. ''Volume II: Solvents," Handbook of Environmental Fate and Exposure 
Data for Organic Chemicals, Lewis Publishers, Inc., Chelsea, Michigan. 

Kocher, D.C. 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters 
in Soil," Health Physics, Vol. 28, pp. 193-205. 

Micromedex, Inc., 1998. "Registry of Toxic Effects of Chemical Substances (RTECS)," 
Hazardous Substances Databank. 

National Council on Radiation Protection and Measurements (NCRP), 1987. "Exposure of the 
Population in the United States and Canada from Natural Background Radiation," NCRP Report 
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland. 

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

NCRP, see National Council on Radiation Protection and Measurements. 

Neumann, G., 1976. "Concentration Factors for Stable Metals and Radionuclides in Fish, 
Mussels and Crustaceans-A Literature Survey," Report 85-04-24, National Swedish 
Environmental Protection Board. 

New Mexico Environment Department (NMED), March 1998. "Risk-Based Decision Tree 
Description," in New Mexico Environment Department, "RPMP Document Requirement Guide," 
New Mexico Environment Department, Hazardous and Radioactive Materials Bureau, RCRA 
Permits Management Program, Santa Fe, New Mexico. 

New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 

NOAA, see National Oceanographic and Atmospheric Administration. 

Oak Ridge National Laboratory (ORNL), 2003. "Risk Assessment Information System," 
electronic database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

ORNL, see Oak Ridge National Laboratory. 

Sandia National Laboratories (SNUNM), February 1991. SNUNM Facilities Engineering 
Drawing #87173, Sheet A-3 showing the Building 6620 Internal Sump, Sandia National 
Laboratories, Albuquerque, New Mexico. 

AUI2.fJ3!WPISNL03:rsS445.doc B-24 B4085B.OI 121011034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 121112003 

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

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

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

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

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

Sandia National Laboratories/New Mexico (SNUNM), December 1999. "Data Validation 
Procedure for Chemical and Radiochemical Data, Sandia National Laboratories/New Mexico 
Environmental Restoration Project, AOP 00-03," Rev. 0, Sandia National Laboratories, 
Albuquerque, New Mexico. 

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

Sandia National Laboratories/New Mexico (SNUNM), March 2002. "Annual Groundwater 
Monitoring Report, Fiscal Year 2000," Sandia National Laboratories, Albuquerque, New Mexico. 

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

SNUNM, See Sandia National Laboratories, New Mexico. 

Thompson, B.M. and G.J. Smith, 1985. "Investigation of Groundwater Contamination Potential 
at Sandia National Laboratories, Albuquerque, New Mexico," in Proceedings of the Fifth DOE 
Environmental Protection Information Meeting, Albuquerque, New Mexico, November 6-8, 
1984, CONF-841187, pp. 531-540. 

u.S. Department of Energy (DOE), 1988. "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public," DOElEH-0070, Assistant Secretary for Environment, Safety 
and Health, U.S. Department of Energy, Washington, D.C. 

u.S. Department of Energy (DOE), 1993. "Radiation Protection of the Public and the 
Environment," DOE Order 5400.5, U.S. Department of Energy, Washington, D.C. 

AU12-03IW P/SNL03:rs5445.doc B-25 840858.01 12101/034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 1211/2003 

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

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

U.S. Environmental Protection Agency (EPA), 1988. "Federal Guidance Report No. 11, Limiting 
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion," Office of Radiation Programs, U.S. Environmental 
Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for 
Superfund, Vol. I: Human Health Evaluation Manual," EPAl540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

u.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume I: Human Health Evaluation Manual (Part B)," Office of Emergency and 
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

u.S. Environmental Protection Agency (EPA), 1997a. "Health Effects Assessment Summary 
Tables (HEAST), FY 1997 Update," EPA-540-R-97-036, Office of Research and Development 
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

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

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

U.S. Environmental Protection Agency (EPA), 2002a. "Region 6 Preliminary Remediation 
Goals (PRGs) 2002," electronic database maintained by Region 6, U.S. Environmental 
Protection Agency, Dallas, Texas. 

U.S. Environmental Protection Agency (EPA), 2002b. "Region 9 Preliminary Remediation 
Goals (pRGs) 2002," electronic database maintained by Region 9, U.S. Environmental 
Protection Agency, San Francisco, California. 

U.S. Environmental Protection Agency (EPA), 2002c. "Risk-Based Concentration Table," 
electronic database maintained by Region 3, U.S. Environmental Protection Agency, 
Philadelphia, Pennsylvania. 

AU12·03fWP/SNL03:rs5445.doc B-26 B40858.01 12101103 4:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 1211/2003 

U.S. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System 
(IRIS) electronic database, maintained by the U.S. Environmental Protection Agency, 
Washington, D.C. 

Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department), 
March 1997. Letter to M. Johansen (DOE/AIP/POC Los Alamos National Laboratory), 
"(Tentative) list of constituents of potential ecological concern (COPECs) which are considered 
to be bioconcentrators and/or biomagnifiers." March 3, 1997. 

Yu, C., A.J. Zielen, J.-J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, 
C.O. Loureiro, E. Gnanapragasam, E. Faillace, A. Wallo III, W.A. Williams, and H. Peterson, 
1993a. "Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD," 
Version 5.0. Environmental Assessment Division, Argonne National Laboratory, Argonne, 
Illinois. 

Yu, C., C. Loureiro, J.-J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b. 
"Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil," 
ANUEAIS-8, Argonne National Laboratory, Argonne, Illinois. 

AU12-03IWP/SNL03:rs5445.doc 8-27 840858.01 12101/034:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 12/112003 

This page intentionally left blank. 

AUI2-03NlP/SNL03:rs5445.doc B-28 840858.01 12101/03 4:23 PM 



RISK ASSESSMENT FOR DSS SITE 1009 

Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

1211/2003 

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

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

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

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

• Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

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

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

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

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

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

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

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinkiny_ water water 
In<lestion oj contaminated soil tn<lestion of contaminated soit 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) 

particutate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (non radiological 
constituents only) soil only constituents only) soil only constituents only) soil on~ 
External exposure to penetrating External exposure to External exposure to penetrating 
radialion from ground surfaces penetrating radiation from radiation from ground surlaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

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

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home21 or 
http://web.ead.anl.gov/resradldocumentsl. 
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Generic Equation for Calculation of Risk Parameter Values 

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

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

where; 

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

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

(1 ) 

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

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

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

Soil Ingestion 

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

C *IR*CF*EF*ED 
I = --"-,--------
, BW*AT 
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where: 

I. = Intake of contaminant from soil ingestion (milligrams [mg)/kilogram [kg)-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

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

Soil Inhalation 

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

where: 

C, *IR*EF*ED*(YvF or )!;,EF) 
I =------------~~--~~~ 

, BW*AT 

Is = Intake of contaminant from soil inhalation (mglkg-day) 
C. = 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 = --,-' -----------

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 

12/1/2003 

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

where: 

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

W BW *AT 

Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [LJ) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

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

W BW *AT 

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

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

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

Summary 

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

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 25oa·b 52 wklyr)a.b 350a.b 

Exposure Duration (yr) 25a.b.c 30a.b.c 30a.b.c 
70a.b,c 70 Adulta,b,c 70 Adulta,b,c 

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

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa,b 25,55oa,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,95oa,b 1 0,950 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 Childa 2,800 Childa 
(cm2/day) 3,300a 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hrlwk for 52 wklyr 
Exposure Duration Jyr) 25",b 3()",b 

Bodv Weight (kQ) 70 Adult··b 70 Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mglday<' 100 mglday<' 

Averaging Time (days) 
(= 30 yr )( 365 day/yr) 10,95CJd 10,950d 

Inhalation Pathway 
Inhalation Rate (m3tyr) 7,300d,e \ 10,950e 

Mass LoadinQ tor Inhalation g/m3 1,36 E-5d 1.36 E-5 d 

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

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

365 day/yr 
30",b 

70 Adutt"·b 

100 mglday<' 

10,950d 

7,30Qd,e 
1.36 E-5 d 

16.5c 

101.8" 
O.25M 
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