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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more seplic 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 cutfalls). 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 SWMUSs has taken place since 1994 as part of SNL/NM
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
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
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 SNL/NM SWMUSs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the criginal 1996 list was in need of field verification
and updating. This process included researching SNL/NM'’s extensive library of facilities
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)Y Hazardous Waste Bureau
{(HWB) regulatory staif 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, ete.).

» ldentify 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

AL/11-03/WP/SNLO3:r5436.doc 1-1 840857.03.01 11/26/03 1:10 PM



other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by NMED to pose no threat to human heaith 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 SNL/NM 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
QU 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 Miscellanecus
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 {Moats
February 2002).
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2.0 DSS SITE 1101: BUILDING 885 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1101, the Building 885 septic
system. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the septic system present at the site. This report presents the results of the
assessment and, based upon the findings, recommends a risk-based proposat for NFA for
DSS Site 1101. This NFA proposal provides documentation that the site was sufficiently
characterized, that no signiticant releases of contaminants to the environment occurred via
the Building 885 septic system, and that it does not pose a threat to human health or the
environment under either an industrial or residential land-use scenario. Current operations at
the site are conducted in accordance with applicable laws and regulations that are protective of
the environment, and septic system discharges are now directed to the City of Albuquerque
sewer system.

Review and analysis of all relevant data for DSS Site 1101 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus DSS Site 1101 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/AQC [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 1101 is located on the north side of SNL/NM Technical Area (TA)-I 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}. An SNL/NM Facilities Engineering drawing indicates that the
Building 885 septic system was situated approximately 100 feet north of the northwest corner
of Building 885. This location is now beneath a large asphalt parking lot that is north of

Building 885, on the north side of “H” Street. The abandoned septic system consisted of a
septic tank and distribution box that emptied to a 5-foot-diameter by an estimated 25-foot-deep
seepage pit located approximately 45 feet northeast of the septic tank (Figure 2.2.1-2).

Construction details for this system are based solely on an SNL/NM engineering drawing
(SNL/NM June 1980) because no surface expression of this system remains. No backhoe
excavation was conducted to locate the system at this site, which has been paved. An attempt
to locate the seepage pit using ground penetrating radar (GPR) equipment was completed on
June 21, 2002. However, the survey results were inconclusive as to the actual location of the
system. The GPR investigation is described in Section 3.3.
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DSS Site 1101 is located on a partially dissected piedmont surface formed by coalescing
Holocene and Pleistocene alluvial fans originating in the Sandia and Manzanita Mountains.
These deposits are underlain by the Upper Santa Fe Group, which is composed primarily of two
interfingering facies: alluvial fan and fluvial facies. Both facies are less than 5 million years old
and are composed of unconsolidated to poorly cemented gravel, sand, silt, and clay. These
deposits extend to, and probably tar below, the water table at this site. The alluvial fan deposits
are derived from Tijeras Canyon, which bisects the Sandia and Manzanita Mountains to the
east. The fluvial facies are derived from the ancestral Rio Grande and are typically well-sorted
with relatively high hydraulic conductivities (SNL/NM June 2003).

The ground surface in the vicinity of DSS Site 1101, which is mostly paved, is very

slightly inclined to the west. Precipitation drains from the parking lot to subsurface storm drains
on the south and west sides of the parking lot. Storm water is then conveyed in a southerly
direction via a subsurface storm drain into an open storm-water channel that discharges to
Tijeras Arroyo approximately 1.5 miles south of the site. No perennial surface-water bodies are
present in the vicinity of the site. Average annual rainfall in the SNL/NM and KAFB area, as
measured at Albuquerque International Sunport, is 8.1 inches (NOAA 1990). Infiltration of
precipitation is essentially nonexistent as virtually all of the moisture either drains away from the
site or evaporates. The estimates of evapotranspiration rates for the KAFB area range from 95
to 99 percent of the annual rainfall {Thompson and Smith 1985, SNL/NM March 1996).

The site lies at an average elevation of approximately 5,432 feet above mean sea level
(SNL/NM April 1995). Two water-bearing zones, a shallow groundwater system and the
regional aquifer, underlie the site. Depth to the shallow groundwater system, which has a
limited lateral extent and is present beneath the north-central part of KAFB, is approximately
310 feet below ground surface (bgs) at the site. The shallow groundwater system is not used as
a water supply source. Depth to the regional groundwater aquifer is approximately 560 feet
bgs. Both the City of Albuquerque and KAFB use the regional groundwater aquifer as a water
supply source. Groundwater flow in the shallow groundwater system is to the southeast, while
that in the regional aquifer is to the northwest beneath DSS Site 1101 (SNL/NM June 2003).
The nearest production wells to DSS Site 1101 are KAFB-1 and KAFB-11 which are
approximately 1.1 miles southwest and 1.3 miles southeast of the site, respectively. The
nearest groundwater monitoring wells are the perched and regional aquiter well pair TA1-W-08
and TA1-W-05, which are located approximately 800 feet north of the site.

222 Operational History

Available information indicates that Building 885 was constructed in 1953 (SNL/NM March
2003) as a building materials warehouse, and it is assumed the septic system was constructed
at that time. 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 facitities. In 1988, Building 885 was connected to the City of
Albuquerque sanitary sewer system, and it is assumed that the seplic system was abandoned
and paved over at that time (SNL/NM August 1988).
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2.3 Land Use

2.31 Current Land Use

The current land use for DSS Site 1101 is industrial.

232 Future/Proposed Land Use

The projected future land use for DSS Site 1101 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Three assessment investigations have been conducted at this site. |n 2002, a backhoe was
used to physically locate a portion of the buried drain line running north from Building 885 to the
septic system (Investigation 1). In June 2002, a GPR survey was conducted to attempt to
locate the position of the septic system seepage pit (Investigation 2). In October 2002,
subsurface soil samples were collected from a boring drilled through the parking lot asphalt at a
location approximately 5 feet south of the presumed center of the seepage pit (Investigation 3).
These three investigations were required by the NMED/HWB to adequately characterize the site
and were conducted in accordance with procedures presented in the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001) described in Chapter 1.0. These investigations are
discussed in the following sections.

3.2 Investigation 1—Backhoe Excavation

On March 26, 2002, a backhoe was used to locate and expose the septic system drain line
shown on the engineering drawing {SNL/NM June 1980) running north from the northwest
corner of Building 885 to the former septic system. The line was located at an average depth of
approximately 5 feet in the unpaved strip between “H” Street and the south side of the parking
lot. The line was followed north to the point where it continued under the paved pedestrian
walkway on the south side of the parking lot {Figure 2.2.1-2). The backhoe work was stopped at
this point in order to prevent damage to the concrete curb and gutter and asphalt pavement and
evaluate noninvasive methods that might be used to locate the seepage pit beneath the
pavement. The location of the trench excavated to expose the drain line in this area is marked
by orange pinflags shown in Figure 3.2-1. No visible evidence of stained or discolored soil
indicating possible leakage from the drain line was observed during the excavating procedure.
No samples were collected during the backhoe excavation at the site.

3.3 Investigation 2—GPR Survey

On June 21, 2002, a GPR survey was conducted at the site to attempt to precisely determine
the location and depth of the septic system seepage pit. A 70- by 40-foot area centered on the
presumed location of the seepage pit, indicated on the SNL/NM engineering drawing (SNL/NM
June 1980), was surveyed with the GPR equipment. The technique identified a 70- by 10-foot
rectangular area of “subsurface structure,” but it was not possible to locate specific structures
within the rectangular area. However, two possible seepage pit locations, including the location
indicated on the engineering drawing, were identified as a resuit of the survey (IE-T June 2002).
Given the inconclusive and ambiguous results of this survey, it was concluded that the
engineering drawing provided the best available information showing the location of the unit.
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Figure 3.2-1
Two orange pinflags mark the location of the DSS Site 1101, Building 885 septic system,
drain line running north from Building 885 (upper left of photo) and beneath “H" Street.
View to the south. March 26, 2002
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3.4 Investigation 3—Soil Sampling

Soil sampling was conducted at this site in accordance with the rationale and procedures in the
SAP (SNL/NM October 1989} approved by the NMED. On October 21, 2002, an initial borehole
was drilled at the center of the seepage pit location (Figure 3.4-1) shown on the June 1980
engineering drawing. At a depth of 23 feet, concrete or metal assumed to be remains of the
seepage pit was encountered causing auger refusal. Because further attempts to drill deeper at
this location could have resulted in a stuck drill string and lost tools, it was decided to abandon
this initial borehole and relocate to an offset location 5 feet south of the first boring. On

October 22, a second borehole was drilled at the offset location (shown on Figure 2.2.1-2), and
soil samples were successiully collected from an upper depth interval starting at the estimated
base of the seepage pit at 25 feet bgs and a second deeper interval starting at 30 feet bgs. A
summary of the boreholes, sample depths, sample analyses, analytical methods, laboratories,
and sample dates are presented in Table 3.4-1.

3.41 Soil Sampling Methodology

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled
on the south side of the seepage pit, the shallow sample interval started at the estimated base
of the gravel aggregate in the bottom of the seepage pit, and the lower {deep) interval started

5 feet beneath the top of the upper interval. Once the auger rig had reached the top of the
sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with
a butyl acetate (BA} sampling sleeve was inserted into the borehole and hydraulically driven
downward 3 feet to fill the tube with soil.

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

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

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis. The area sampled,
analytical methods, and laboratories used for the DSS Site 1101 soil samples are summarized
in Table 3.4-1.

3.4.2 Soil Sampling Results and Conclusions

Anaiytical results for the soil samples collected at DSS Site 1101 are presented and discussed
in this section. Samples were collected from the borehole location shown on Figure 2.2.1-2.
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Figure 3.4-1
Auger drilling at the DSS Site 1101, Building 885 septic system seepage pit location in the
parking lot north of Building 885, shown in the center-left side of the photo.
View to the southwest. October 21, 2002
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Table 3.4-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1101,
Building 885 Septic System Soil Samples

Top of Sampling
Number of Intervals in each
Baorehole Borshole Total Number of | Total Number of | Analytical Parameters and Analytical Date Samples
Sampling Area Locations (ft bgs) Soil Samples | Duplicate Samples EPA Methods? Laboratory Collected
Seepage Pit 1 25, 30 2 0 VOCs GEL 10-22-02
EPA Method 8260
1 25, 30 2 0 SVOCs GEL 10-22-02
EPA Method 8270
1 25, 30 2 0 PCBs GEL 10-22-02
EPA Method 8082
1 25, 30 2 0 HE GEL 10-22-02
EPA Method 8330
1 25, 30 2 0 RCRA Metals GEL 10-22-02
EPA Methods 6020/7000
1 25,30 2 0 Hexavalent Chromium GEL 10-22-02
EPA Method 7196A
1 25, 30 2 0 Total Cyanide GEL 10-22-02
EPA Method 9012A
1 25, 30 2 0 Gamma Spectroscopy RPSD 10-22-02
EPA Method 901.1
1 25, 30 2 0 Gross Alpha/Beta Activity GEL 10-22-02
EPA Method 900.0
3EPA November 1986,
bgs = Below ground surface.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).
GEL = General Engineering Laboratories, inc.
HE = High explosiva(s).
PCB  =Polychlorinated biphenyl.
RCRA = Rasource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
VOC = Volatile organic compound.




VOCs

VOC analytical results for the two soil samples collected from the seepage pit borehole are
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are
presented in Table 3.4.2-2. No VOCs were detected in either of the soil samples collected from
this site, or in the trip blank {TB) associated with these samples.

SVOCs

Semivolatile organic compound (SVOC) analytical results for the two soil samples collected
from the seepage pit borehole are summarized in Table 3.4.2-3. The MDLs for the SVOC
analyses are presented in Table 3.4.2-4. As shown in Table 3.4.2-3, a total of six SVOCs were
detected in the shallow sample and only two SVOCs were detected in the deep sample. Also,
because two of the six SVOCs detected in the shallow sample were detected in the deep
sample, this suggests that the contamination is limited to the area immediately beneath the
seepage pit and has not migrated beyond the unit.

PCBs

Polychlorinated biphenyl (PCB) analytical results for the two soil samples collected from the
seepage pit borehole are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are
presented in Table 3.4.2-6. No PCBs were detected in either of the samples collected from this
site.

HE Compounds

High explosive (HE) compound analytical results for the two soil samples collected from the
seepage pit borehole are summarized in Table 3.4.2-7. The MDLs for the HE compound
analyses are presented in Table 3.4.2-8. No HE compounds were detected in either of the
samples collected from this site. The HE samples from this site were reanalyzed, as explained
in Section 3.4.3.

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 seepage pit borehole are summarized in
Table 3.4.2-9. The MDLs for the metals analyses are presented in Table 3.4.2-10. None of the
metal concentrations detected in these samples exceeded the corresponding NMED-approved
background-concentrations.

Total Cyanide

Total cyanide analytical results for the two soil samples collected from the seepage pit
borehole are summarized in Table 3.4.2-11. The MDLs for the cyanide analyses

are presented in Table 3.4.2-12. As shown in Table 3.4.2-11, cyanide was detected in the
25-foot-bgs sample; cyanide was not detected in the 30-foot-bgs sample from the borehole.
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Table 3.4.2-1
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, VOC Analytical Results

October 2002
(Off-Site Laboratory)
Sample Attributes VQOCs
Record Sample (EPA Method 82602)
Number P ER Sample ID Depth (ft) (ng/kg)
605786 | 885-SP1-BH1-25-8 25 ND
605786 | 885-SP1-BH1-30-S 30 ND
Quality Assurance/Quality Control Samples (all in pg/L)
605786 | 885-SP1-TB | NA | ND

2EPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.
.DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration,.
ft = Foot (feet).
o = ldentification.

prg/kg = Microgram(s) per kilogram.
ug/L = Microgram(s) per liter.

NA = Not applicable.

ND = Not detected.

S = Soil sample.

SP = Seepage pit.

TB = Trip blank.

VOC = Volatile organic compound.
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Table 3.4.2-2

Summary of DSS Site 1101, Building 885 Septic System

Confirmatory Soil Sampling, VOC Analytical MDLs

October 2002
(Off-Site Laboratory)
EPA Method 82602
Detection Limit
Analyte (pakg)

Acetone 3.52
Benzene 0.45
Bromodichioromethane 0.49
Bromoform 0.49
Bromomethane Q.5

2-Butanone 3.74
Carbon disultide 2.36
Carbon tetrachloride 0.48
Chiorochenzene 0.41
Chlorpethane .81
Chioroform 0.52
Chloromethane 0.37
Dibromochloromethane 0.5

1,1-Dichlorpethane 0.47
1,2-Dichloroethane 0.43
1,1-Dichloroethens 0.5

cis-1,2-Dichloroetheng 0.47
trans-1,2-Dichlorcethene 0.53
1,2-Dichloropropane 0.48
cis-1,3-Dichloropropene 0.43
trans-1,3-Dichloropropene 0.25
Ethylbenzene ] 0.38
2-Hexanone 3.77
4-Methyl-2-pentanone 4.03
Methylene chloride 1.35
Styrene 0.39
1.1,2,.2-Tetrachloroethane 0.91
Tetrachiorogthene 0.38
Toluene 0.34
1,1,1-Trichloroethane 0.53
1,1,2-Trichloroethane 0.54
Trichloroethene 0.45
Vinyl acetate 1.78
Vinyl chloride 0.58
Xylene (.39

aEPA November 1986.

DSS = Drain and Seplic Systems.

EPA = U.S. Environmenial Protection Agency.
MDL = Method detection limit.

pg/kg = Microgram(s) per kilogram.

VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1101, Building 885 Septic System, Gonfirmatery Soil Sampling
SVQC Analytical Results, October 2002
(Off-Site Laboratory)

Sample Attributes

SVOCs (EPA Method 8270%) {ug/kg)

Record Sample Di-n-octyl | bis(2-Ethylhexyl) |
Number? ER Sample 1D Depth {ft) | Acenaphthene {2-Ghlorophenol]  Chrysene phthalate phthalate Fluoranihene Fluorena
505786 | 8§85-SP1-BH1-25-8 25 10.7 J (33.3 16.9J(333) 18.5J(33.3) ND (30.3) 31.7 J(333) 17.4.J (33.3) 10.4 J (33.3
605786 | 885-SP1-BH1-30-8 30 ND (8) ND [15.3) ND (16.7) 150 J (333) 182 J (333) ND (16.7) ND {4)
Note: Values in bold represent detected analytes,
SEPA November 1986,
bAnalysis requastichain-of-custody record.
BH = Borehole.
08S = Drain and Septic Systems.
EPA = U 8. Environmental Protection Agency.
R = Enviranmental Restaration.
ft = Foot {feef).
iD = {dentification.

J1)

MDL = Method detection limit.

pgkg = Microgram(s} per kilogram.

ND ()

S = Soil sample.

SP = Seepage pit.

SVOC = Semivolatila arganic compound.

= Not detactad ahove the MDL, shown in parentheses.

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




Table 3.4.2-4
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Scil Sampling, SVOC Analytical MDLs

October 2002
(Off-Site Laboratory)
EPA Method 827¢2
Detection Limit
Analyte (ug/kg)
Acenaphthene 8
Acenaphthylene 16.7
Anthracene 16.7
Benzol{ajanthracene 16.7
Benzola)pyrene 16.7
Benzo(b)luoranthene 16.7
Benzo(ghi)perylene 167
Benzo(k)fluoranthene 16.7
4-Bromophenyl phanyt ether 34
Butylbenzyl phthalate 28.7
Carbazole - 16.7
4-Chlorobenzenamine 167
big{2-Chloroethoxy)methane 12.3
bia{2-Chloroethyllether : 37.3
bis-Chloroisopropyl ether 11
4-Chlora-3-methyiphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chloropheny! phenyl ether 19.7
Chrysene 16.7
{ 0-Creso 26
Dibenz(a,h)anthracene 16.7
Dibenzofuran 17
1,2-Bichlorobenzene 10
1,3-Dichlorobenzene 113
1,4-Dichlorobenzene 15.7
3,3-Dichiorobenzidine 167
2,4-Dichiorophenol 20.7
Diethyiphthalate 17.7
2,4-Dimethylphencl 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24
Dinitro-o-cresol 167
2.4-Dinitrophenol 167
2,4-Dinilrotoluehe 25.3
2,6-Dinitrotciugne 333
Di-n-octyl phthalate 30.3
Diphenyl amine 22.3
bis(2-Ethyihexyl) phthalate 30
Flugranthene 16.7
Flugrene 4
Hexachiorobenzene 20
Hexachiorobutadiene , 12.7

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, SYOC Analytical MDLs

Cctober 2002
(Off-Site Laboratory)
EPA Method B2702
Detection Limit
Analyte {ra/kg}

Hexachlorocyclopentadiene 167
Hexachloroethane 22

| indeno(i,2,3-cd)pyrene 16.7

| lsophorone 16
2-Methylnaphthalene 16.7
4-Methylphenol - 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitrophenol 17
4-Nitrophenot 167
n-Nitrosodipropylamine 227
Pentachlorophenol 1687
Phenanthrene 16.7
Phenol 12.7
Pyrane 16.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophend 17.3 ]
2 4,6-Trichlorophencl 27.3 B

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA  =U.5. Environmental Protection Agency.
MDL = Method Detection Limit.

na/kg = Microgram{s) per kitogram.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1101, Building B85 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
October 2002
(Oft-Site Laboratory)

Sample Attributes PCBs
Record Sample {EPA Method 80823}
Number® ER Sampie iD Depth (ft) (ug'kg)
605786 | 885-SP1-BH1-25-5 25 ND
605786 ) 885-SP1-BH1-30-8 30 ND
23EPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.5. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (faet).
3] = [denfification.

rg/kg = Microgram(s) per kilogram.
ND = Not detected.

PCB = Palychiorinated biphenyt.
S = Soil sample.

SP  =Seepage pit.

Table 3.4.2-6
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs

October 2002
(OH-Site Laboratory)
EPA Method B2702
Detection Limit
Analyte (ng’k@)

Aroclor-1016 1
Aroclor-1221 2.82
Aroclop-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 Q.5
Aroclor-1260 1

2aEPA November 1986.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.
MDL = Method detection limit.

ugdkg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, HE Compounds Analytical Results

October 2002
(Off-Site Laboratory)
Sample Attributes HE
Record Sample (EPA Method 8330%)
Number ? ER Sample ID Depth (it} (ug’kg)
605786 | 885-SP1-BH1-25-S 25 ND H
605786 | 885-SP1-BH1-30-5 30 ND

aEPA November 1986.

eAnalysis request/chain-of-custody record.

BH =Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

H = The holding time was exceeded for the associated sample analysis.
HE = High explosive(s).

ID = Identification.

pa/kg = Microgramqs) per kilogram.
ND  =Not detected.

S = Soil sample.

SP  =Seepage pit.
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Table 3.4.2-8
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, HE Compounds Analytical MDLs
October 2002
{Off-Site Laboratory}

EPA Method 83302
Detection Limit
Analyle (pgrkg)
2-Amino-4,6-dinitrotoluene 18.1
4-Amino-2 B-dinitrotoluene 341
1,3-Dinitrobenzene 34.1
2, 4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 43
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitratoluene 24
RBDX 48
Tetryl 221
1,3,B-Trinitrobenzene 29
2,4.6-Trinitrotoluene 48

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Proteclion Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MDL = Method detection limit.

pg/kg = Microgram{s} per kilogram.

RDX =Hexahydro-1,3,5-trinitro-1,3,5-triazine.

Tetryl = 2,4,6-trinitrophenylimethyinitramine.
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Table 3.4.2-9
Surmmary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, Metals Analytical Results

October 2002
(Off-Site Laboratory)
Sample Aftributes Metals (EPA Methods 6020/7000/7196A3) (mg/kg)

Record Sample

Number® ER Sample ID Depth (ft)lArsenic| Barium Cadmium Chromium [ Chromium (V1) | Lead Mercury Selenium Silver
605786 | 885-8P1-BH1-25-8 25 1.7 | 56.2J | 0.187J(0.481) 11.8 ND (0.0533) | 4.29 0.00124 J 06134 ND (0.0867)

_(0.00897)
605786 | 885-SP1-BH1-30-S 30 215 | 8574 | 0.158J (0.495) 7.44 ND (0.0533) | 4.68 0.00459.J 10.288 J (0.495)IND (0.0893)
(0.00913)

Background Concentration—North Area 44 200 0.9 12.8 NC 11.2 <0.1 <1 <1
Supergroup®
3EPA November 1986.
bAnalysis request/chain-of-custody record.
tDinwiddie September 1897.
BH = Borshole.
DSS = Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
9] = |dentification.
J{} =The raported value is greater than or equal to the MDL, but is less than the practical guantitation limit, shown in parentheses.
J = Analytical result was quaiified as an astimated value during data validation.

MDL = Method detection limit,

mg/kg = Milligram(s) per kilogram.

NC = Not calculated.

ND (} = Not detected ahove the MDL, shown in parentheses.
S = Soil sample,

SP = Seepage pit.




Table 3.4.2-10
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
Qctober 2002
{Off-Site Laboratory)

ALN1-03WP/SNLD3 5436 .doc

EPA Method 8020/7000/7138A2
Detaction Limit
Analyte (mg/kg)
Arsenic 0.198-0.204
Barium 0.0641-0.066
Cadmium 0.046-0.0473
Chromium 0.155-0.16
Chromium: (V1) DO533
lLead 0.273-0.281
Mercury 0.000882-0.000898
Selenium 3.156-0.18
Silver .0867-0.0893
3EPA November 1986.
DSS = Drain and Septic Systems.
EPA =U.5. Environmental Protection Agency.
MDL = Method detection fmit.

mg/kg = Milligram(s) per kilogram.

Table 3.4.2-11

Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results

- Qctober 2002
(Ofi-Site Laboratory)
Total Cyanide
{EPA Method 9012%)
Sample Attributes {mg/kg)
Record Sample
Number®! ER Sample ID Depth (ft} Total Cyanide
605786 | 885-5P1-BH1-25-8 25 0.184 J (0.244
605786 | 885-SP1-BH1-30-S 30 ND (0.0378)
Nota: Values in bold represent detacted analytes.
aEPA November 19886.
bAnalysis request/chain-of-custody record,
BH = Borehole.
DSS = Drain and Septic Sysiems.

EPA =U.8. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foat (teet).

1D = [dentification.

()} = The reporied value is greater than or equal to the MDL bt is less than the
practical quantitation limit, shown in parentheses.

MDL = Msthod detection limit.

mo/kg = Milligram(s) per kitogram.

ND { ) = Not detected above the MBL, shown in parentheses.

S = Soil sample.
SP = Seepage pit.
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Table 3.4.2-12
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs

October 2002
(Off-Site Laboratory)
EPA Method 9012A2
Detection Limit
Analyte (mg/kg)
Total Cyanide 0.0378-0.0409

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.
MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

Radionuclides
Radionuclide analytical results for the gamma spectroscopy analysis of the two soil samples

collected from the seepage pit borehole are summarized in Table 3.4.2-13. No activities above
NMED-approved background levels were detected in the samples from this site.

Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the two soil samples collected from the seepage pit
borehole are summarized in Table 3.4.2-14. No gross alpha or beta activity above the New
Mexico-established background levels (Miller September 2003) was detected in either of the
samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.

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

Quality assurance/quality control (QC) samples were collected at an approximate frequency of 1
per 20 field samples. These typically included duplicate, equipment blank (EB}, and TB
samples. Typically, samples were shipped to the laboratory in batches of 20, so that any one
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 were used for VOC analysis only and were included in every sample cooler containing
VOC soil samples. The analytical results for the EB and TB samples appear only on the data
tables for the last site sampled in any one shipment, althcugh 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 885 septic system and other DSS sites in October 2002. As shown
in Table 3.4.2-1, no VOCs were detected in this TB sample. No duplicate or EB samples were
coflected at this site. '

AL 1-03WP/SNLO3r5436.doc 3-21 B840857.03.01 11/14/03 2:48 PM




TP VEYGLE0INS/dMED- LTV

écte

Wy 0241 EG/ELLL LOE0°LSR0TE

Table 3.4.2-13
Summary of DSS Site 1101, Building 885 Septic System Confirmatory Soil Sampling
Gamma Spectroscopy Analytical Resuits, October 2002
(On-Site Laboratory)

Sample Attributes Activity (EPA Method 901.12) {pCi/g) _

Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Numberd ER Sampie ID Depth (ft) Result Errore Resuit Errar® Result Errort Result Error®

805791 | B885-SP1-BH1-25-8 25 ND {0.0264) - 0.564 0.265 ND {0.159) -- ND (0.388) -~

605791 | 885-SP1-BH1-30-8 30 ND (0.0286) - 0.617 0.29 ND (0.172) -- ND (0.419) --
Background Activity—North Area 0.084 NA 1.54 NA 0.18 NA 1.3 NA
Supergroup®
3EPA November 1986.

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.
dDinwiddie September 1997.

BH = Baorehola.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (fest).
ID = ldentification.

MDA = Minimum detectahle activity.

NA = Not applicable.

ND { ) = Not detected above the MDA, shown in parentheses.
pCi/g = Picocuries per gram,

S = Soll sample.

SP = Seepage pit.

- = Error not calculated for nondetected results.




Table 3.4.2-14
Summary of DSS Site 1101, Building 885 Septic System
Confirmatory Soil Sampling, Gross Alpha and Beta Analytical Results

October 2002
(Off-Site Laboratory)
Sample Attributes Activity (EPA Method 900.02) (pCi/g)

Record Sample Gross Alpha Gross Beta

Numbert ER Sample ID Depth () Resuit Errost Result Error¢

605786 | 885-SP1-BH1-25-S 25 5.91 1.34 16.8 2.23

605786 | 885-SP1-BH1-30-S 30 10.3 1.69 17.7 1.29
Background Activityd 17.4 NA 35.4 NA

aEPA November 1986.

bAnalysis request/chain-of-custody record.

¢Two standard deviations about the mean detected activity.
dMiller September 2003.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
#t = Foot (feet).
ID = ldentification.

NA = Not applicable.
pCi/g = Picocuries per gram.
S = Soil sample.

SP = Seepage pit.

All laboratery data were reviewed and verified/validated according to Data Verification/Validation
Level 3 {(SNL/NM July 1994) or Data Validation Procedure for Chemical and Radiochemical
Data in SNL/NM ER Project Data Validation Procedure for Chemical and Radiochemical Data,
AOP [Administrative Operating Procedure] 00-03, Rev. 0 {SNL/NM December 1999). In
addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy
results according to “Laboratory Data Review Guidelines,” Procedure No. RPSD-02-11, Issue
No. 2 (SNL/NM July 1996). Annex A contains the data validation reports for the samples
collected at this site.

As shown in Annex A, the HE compound HMX was initially detected in the HE sample from the
25-foot depth interval. However, internal laboratory QC procedures suggested that the
compound was not actually present; as a result, a reanalysis was requested by SNL/NM sample
management personnel. The reanalysis was perfermed, and HMX was not detected the second
time. However, by then the holding time for the HE analysis (14 days for extraction) of the
original sample had expired. Therefore, the revised HE resuits for the 25-foot sample were
qualified “H” to indicate a missed holding time (Table 3.4.2-7). Aside from this problem, the data
are acceptable for use in this NFA proposal.

3.5 Site Sampling Data Gaps
Analytical data from the site assessment were sufficient for characterizing the nature and

extent of possible COC releases. There are no further data gaps regarding characterization of
DSS Site 1101.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site modei for DSS Site 1101, the Building 885 septic system, is based upon the
COCs identified in the soil samples collected from beneath the seepage pit at this site. This
chapter summarizes the nature and extent of contamination and the environmental fate of the
CGOCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1101 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. There were no VOCs, PCBs, HE compounds,
or hexavalent chromium detected in any of the soil samples collected at this site. Up to seven
SVOCs were detected in the SVOC samples, and cyanide was detected in one of the two
cyanide samples collected from the site. None of the eight RCRA metals were detected at
concentrations above the approved maximum background concentrations for SNL/NM North
Area Supergroup soil (Dinwiddie September 1997). However, 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. Finally, gross alpha/beta activity indicated no significant radioactive contamiration at the
site.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system seepage pit. Possible secondary release mechanisms include the
uptake of COCs that may have been released into the soil beneath the seepage pit

(Figure 4.2-1). The depth to groundwater at the site (approximately 310 and 560 feet bgs to
the shallow and regional aquifers, respectively) precludes migration of potential COCs into the
groundwater system. The potential pathways to receptors include soil ingestion, dermal
contact, and inhalation, which could occur as a result of receptor exposure to contaminated
subsurface soil at the site. No intake routes through plant, meat, or milk ingestion are
considered appropriate for either the industrial or residential land-use scenarios. Annex B
provides additional discussion on the fate and transport of COCs at DSS Site 1101.

Table 4.2-1 summarizes the potential COCs for DSS Site 1101. 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 fand use for DSS Site 1101 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industriai worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles; the
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Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1101, Building 885 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1101, Building 885 Septic System
Number of
Maximum Samples
Background Where
Limit/North Area Maximum Average Background
Number of | COCs Greater than Supergroup® Concentration® | Concentrationd | Concentration
COC Type Samples? Background (mg/kg) (mg/kq) {mg/kqg) Exceeded®
VOCs 2 None NA NA NA None
SVOCs 2 Acenapthene NA 0.0107 J 0.0074 1
2 2-Chlorophenol NA 0.0169 J 0.0123 1
2 Chrysene NA 0.0185 J 0.0134 1
2 Di-n-octyl phthalate NA 0.1504J 0.0826 2
2 bis(2-Ethylhexyl) NA 0.182J 0.1069 2
phthalate
2 Flucranthene NA 0.0174J 0.0129 1
2 Flugrens NA 0.0104 J 0.0062 1
PCBs 2 None NA NA NA None
HE 2 None NA NA NA None
RCRA Metals 2 None NA NA NA None
Hexavalent Chromium 2 None NA NA NA Nohe
Cyanide 2 Cyanide NA 0.184 J 0.101 1
Radionuclides | Gamma Spectroscopy 2 None NA NA NC! None
{pCi/g) Gross Alnha 2 None NA 10.3 NC! None
Gross Beta 2 None NA 17.7 NC* None

WY 0211 EQ/EL/ 1L LOEQ LSB00E

aNumber of samples includes duplicates and splits,

bDinwiddie September 1997.

*Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was detected.

“Average 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.

fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for
gamma spectroscopy.

COC = Constituent of concern. NC = Not calculated.

DSS = Drain and Septic Systems. PCB = Polychlorinated biphenyl.

HE = High explosive(s). pCifg = Picocurie(s) per gram.

J = Estimated concentration. RCRA = Resource Conservation and Recovery Act.
MDA = Minimum detectable activity. SVOC = Semivolatile organic compound.

mg/kg = Milligram(s) per kilogram. VOC = Volatile organic compound.

NA = Not applicable.




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 1101.

4.3 Site Assessment

Site assessment at DSS Site 1101 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 perfermed for DSS Site 1101 in more detail.

43.1 Summary

The site assessment concluded that DSS Site 1101 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be
insignificant because no pathways exist.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1101.
This section summarizes the results.

4321 Human Health

DSS Site 1101 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because SVOCs, Yotal cyanide, and metals 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 scil by calcutating 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 1101 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 Hl risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1101 COCs under an industrial land-use scenario is 1E-9. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-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 1.05E-9. Both the incremental HI and excess cancer risk are below
NMED guidelines.

The HI calculated for the COCs at DSS Site 1101 is 6.00 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 potential nonradiological COGC risk (without rounding), is 0.00. The excess
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cancer risk for DSS Site 1101 COCs is SE-9 for a residential industrial land-use scenario.
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1E-5
(Bearzi January 2001); thus the excess cancer risk for this site is below the suggested
acceptable risk value. The incremental excess cancer risk is 4.54E-9. Both the incremental Hi
and incremental excess cancer risk are below NMED guidelines.

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

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

Table 4.3.2-1
Summation of Radiological and Nonradiological Risks from
DSS Site 1101, Building 885 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.05E-9 0.0 1.05E-9
Residential 4.54E-9 0.0 4.54E-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 U.S. Environmental
Protection Agency’s Ecological Risk Assessment Guidance for Superfund (EPA 1997) also was
performed as set forth by the NMED Risk-Based Decision Tree in the “RPMP Document
Reguirement Guide” (NMED March 1998). An early step in the evaluation compared COC
concentrations and identified potentially bioaccumulative constituents (see Annex B,

Sections 1V, VII.2, and VII.3). This methodology also required developing a site conceptual
model and a food web model, as well as selecting ecological receptors, as presented in the
“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.

All COC s at DSS Site 1101 are located at depths greater than 5 feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1101 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.

442 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 1101, 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 1101 for the following reasons:

o The soil has been sampled for all potential COCs.

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

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

5.2 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1101 is proposed for an NFA
decision according to Criterion 5, which states, “the SWMU/AOC has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use™ (NMED March 1998).
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ANNEX A
DSS Site 1101
Soil Sample Data Validation Results
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Analyt:cai Quality Associates, Inc.
W 616 Maxine NE

Albuguerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@acl.com

MEMORANDUM

DATE: 01/03/03
TO: File
FROM: Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605786
GEL SDG # 69322
Project/Task No. 7223.02.03.02

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

Summary

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

ICP-AES

Selenium was detected in the ICB at a negative value with an absolute value > DL but < RL., Both
associated sample results were detects, < 5X MDL and will be gualified “J, B3”.

The replicate had a RPD > QC acceptance criteria (35%) for barium (46%) and chrormum (38%). Both
associated sample results were > 5X RL and will be qualified *J”. ‘

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

Holding Tmeaﬁon |

All Analyses: The samples were analyzed within the prescribed holding times and properlyi preserved.
Calibration :

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

Blanks

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



Laberatery Control Sample/Laboratory Control Sample Duplicate (I.CS/LCSD) Analyses
All Analyses: The LCS/LCSD met QC acceptance criteria.

Matrix Spike (MS) Analysis

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

Hexavalent Chromjum
The sample used for the MS was of similar matrix from another SNL SDG. No data will be qualified as a

result,
- Replicate is

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

Hexavalent Chromium
The sample used for the replicate was of similar matrix from another SNL SDG. No data will be qualified
as a result.

ICP Interference Check le ACS

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

All Other Analyses: No ICS required.

Detection Limits/Dilutions

_ All Analyses: All detection limits were properly reported.

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

All Other Analyses: No dilutions were performed.

Other OC

All Analyses: No ficld blank, field duplicate 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.



Analytlcal Quality Associates, Inc.
616 Maxine NE

Albuguerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: 01/02/03
TO: File
FROM: Linda Thal

SUBJECT:  Organic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605786
GEL SDG # 69322 and 69323
Project/Task No. 7223.02.03.02

~ Sec the attached Data Validation Worksheets for supporting documentation on the data review and validation.
Data are evaluated using SNL/NM ER Project AQOP 00-03.

Summary

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

HE

It was noted that the HMX recovered in the MS/MSD was similar to the spiked amount, thereby raising
the question of the validity of the reported HMX result in sample 69322-003. Re-extraction and
reanalysis was requested and the HMX in this reanalyzed sample (73243-001) was not confirmed.
Therefore, the HMX results for sample 69322-003 will be qualified R,

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

Holding Times/Preservation

All Analyses: The samples were properly preserved and analyzed within the method prescribed holding
time.

Calibration
All Analyses: All initial and continuing calibration acceptance criteria were met except as follows:
VOC Batch # 211014 and 210994

The RF for trichlorocthene in the initial calibration was < specified minimum (0.30) but > 0.01.The
associated sample results were non-detect, and using professional judgment no data will be qualified.



SVOoC

Phenanthrene (0.98) had a correlation coefficient > 0,90 but < 0. 99 in the initial calibration preceding
sample 69322-003 and 2,4-dinitrophenol (0.98) preceding sample 69322-004. The associated sample
resuits were non-detect and will not be qualified.

Benzo(g,h,i)perylene (43%) and indeno(1,2,3-cd)pyrene (43%) had %R > 40% but < 60%, and

dibenz(a, h)anthracene (32%) had a %R > 20% but < 40%, all with a positive bias in the CCV preceding
sample 69322-003.AH associated sample results were non-detect and unaffected by a positive bias; no data
will be qualified.

Several compounds had %D > 20% but < 40% in the CCV preceding sample 69322-004. All associated
sample results were non-detect and will not be qualified.

]'I:‘%CCVS bracketing the samples had a %R > 20% but < 40% with a positive bias for aroclor 1016.The

associated sample results were non-detect and unaffected by a positive bias; no data wilt be qualified.
Blanks |

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

Surrogates

All Analyses: All surrogate acceptance criteria were met.

Internal Standards (ISs)

All Analyses: All internal standard acceptance criteria were met,

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

All Analyses: All MS/MSD acceptance criteria were met except as follows:

VOC Batch # 210994
It should be noted that the sample used for the MS/MSD was of similar matrix from another SNL SDG.
No data will be qualified.

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

Laboratory Control Sam; D is

All Analyses: The LCS acceptance criteria were met. No LCSD was analyzed. The MS/MSD is used to assess the
precision for the batch. No data will be qualified as a result.

YOC Batch # 211014

The LCS acceptance criteria were met by the successful analysis of a second source CCV,

VOC Batch # 211014 and 210994
It should be noted that no compound was associated with internal standard 1 4-d|chlorobenzme-d4 No
data will be qualified as a result.

SVOC
It should be noted that no compound was associated with internal standard perylene-d12. No data will be
qualified as a result.



Detection Limits/Dilutions
All Analyses: All detection limits were properly reported. Samples were not diluted.

Copfirmation Apalyses
VOC and SVCC: No confirmation analyses required.

PCB: All sample results were non-detect; therefore, no confirmation analyses were required.
HE: All confirmation acceptance criteria were met.
Other OC

VOC: A trip blank was submitted on the ARCOC. No field duplicate or equipment blank was submitted.
1t should be noted that Vinyl Acetate was on the TAL for the soils but not for the TB.

SVOC, PCB and HE: No equipment blank, field duplicatt; or field blank was submitted on the ARCOC.

No raw data were submitted with the package.

No other specific issues were identified which affect data quality.



Analytlcal Quality Associates, Inc.
616 Maxine NE

Albuquerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: 01/02/03
TO: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605786
GEL SDG # 69322
Project/Task No. 7223.02.03.02

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

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

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

Holding Times/Preservation

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

" The case narrative stated the instruments used were properly calibrated.

Blanks |

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

Matrix Spi Si8
The MS analyses met all QC acceptance criteria.

Laboratory Control Sample (1.CS) Analysis

The LCS analyses met all QC acceptance criteria.



Replicates

The replicate analyses met all QC acceptance criteria.
Tracer/Carrier Recoveries

No tracer/carrier required.

Negative Bias

All sample results met negative bias QC acceptance criteria.
Detection Limits/Dilutions

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

- Other

No equipment blank, field blank or field dyplicates were submitted on the ARCOC.,
No raw data was submitted with the package.

No other specific issues were identified which affect data quality.
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Volatile Organics (SW 846 Method 8260) Page | of 2

Site/Project: )3 So// Jam,p/mq AR/COC #: 605 786 #ofSamples: o &  / Matrix: _So/l & Hin
Laboratory: LA ~ Laboratory Report #: ___ § 550 Laboratory Sample IDs: 6 732~ 00/ Qé)" 00 6 958 - 6¢
Methods: __J0) il SO A /8 Bachds: o) 04y © /0 9941 76) (7
Calib.
Calib, cev
T RSDV/ Field
Min, RF 2 %D | Methed LCS MS Equip. { Trip
IS| CAS# Name cL: RF Intercept qg% / Blks LCS/LCSD RED MS IMSD RPD gupg Blanks | Blanks MO ALSD
tar) I i) MR A) W EC N B VR VI . s |
1 _[71-556 |11, -trichloroethane 0.10 /A A s A s i
2 [79-34-5  [1,1,2,2-tetrachlorocthane 0.30 i { | 4
3 [7900-5 _ [1,1,2-trichlorocthane 0.10 I Y
1 ]75-343_ [1,1-dichloroethane 0.10 )
1 175-35-4  T13.-dichlorvethene 0.20 v Vd v v vIi o L v
1_{107-06-2  [12-dichloroethane 0.10 1
1 _]340-59-0 |1,2-dichlornethene(total) 0.01 i
1_|78-87-5__ |12-dichloropropane o1
2-butanone
eI e (MEK) 0.01
T (110758 |2-chlorocthy! vimyl ether T
2 1591-786  |2-hexanonce (MBK) A6.01
4-methyl-2-pentanone
2 frost0-1 foe? 0.10 . |
T 6764  |acetone(10:Mk) 0.01 ;
1 |7143-2  |benzene 0.30 : wol Vel MR 1 L w
I 75274  |bromodichloromethane 0.20 - : \
3 [75252  |bromoform 0.10 1L i
1_|74-83-0 |bromomethane 0.10 a4 \
1 {75-150  |carbon disulfide 0.10 il ] \
1 |56-23-5 _ |carbon tetrachloride 0.10 [/ Vi Y
2 |108-90-7 |chlorobenzene 0.50 Ve v vl o] | RV
1 11500-3  |chloroethane 0.01 . \
1 {67663  |chloroform 0.20 |
1 _|7487-3 [chloromethane 0.10 |
T_110061.01-5 |cis-1,3-dichloropropene 020 |
2 |12443-1 |dibromochloromethane 0.10_ k" I
2 (100414 |cthylbenzenc 0.10 [ 1
1 175092 Vmethylene chionide (10xblk) | | [0.01 \ ViV |
2 |10042-5  |styrene 0.30 I | L
2_|137-13-4__[tetrachlorvethene 0.20 i ’ 1
2 |108.38.3  toluenc(10xbik) 0.40 vl v v \ A o~
2 110061-02-6 Jtrans-1_3-dichloropropene 0.10 1
1 _|7901-6 _ |trichloroetiene 0.30 g &S i Nd V4 el i | e A
T 175014 |viny chloride lo0 \ 2 \
2 [1330-207 |ylenes(total) 0.30 T I\
SR - Dl - D chd, — \
zrans - 4ol - DicAlnroe 1 ! - !
Comments: ,I ‘ Notes: ' Shaded rows are RCRA compounds, A ACETRTL AV
)//m/ / Aerase L Reviewed By: W m Date: J/. ¢2.08

. , {
AN Oy AU fCr St U [ s '



Volatile Organics Page 2 of 2
Site/Project: AR/COC #: 603 786 Batch #3:
Laboratory: Laboratory Report #: # of Samples: Matrix;
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)
IS 1 IS 1 IS 2 IS2 IS3 1S3
Sample SMC 1 SMC 2 SMC 3 Area RT area RT area RT
/N ot RIA _—
/
/"'//
/
//_
//'
SMC 1: 4-Bromofluorobenzene IS 1: Fluorobenzene Comments: ol/0 9Gx — 6 9015 A JREO
SMC 2: Dibromofluoromethane IS 2: Chorobenzene-d5 SHA SO
SMC 3: Toluene-d8 G

IS 3: 1,4-Dichlorobenzene-d4

B8-19



. Semivolatile Organics (SW 846 Method 8270) Page 1 of 3

Site/Project:_dJ _ $01{ _ SGmpling ARICOC #: 605 786 Laboratory Sample IDs: 69322 = 002 & -QoN
Laboratory: CEL Laboratory Report #:
Methods: JL- EML 8
# of Samples: ol Matrix: ___Jo// Batch#s: _o2// 50 G

T Calib. %;::; ?CV Field E
IS |BNA| CAS # NAME C (M ierceps| RF | "ga | %D | Method ) oq [ioqpf L0 | ms [MsD| 28 | Dup. |gReP-| Fleld

L 1 T g RPD

"‘ﬂH 30.991| 2 &ﬁ
2 | BN |120-82-1 |1.2.4-Tricklorobenzene 0.20 v Vi v v VA v 1 v IV e
1 | BN Jos-s0-1 |1, 2-Dichlorabenzene 0.40 \ \
1 [ BN [s41-73-1 |1 3-Dichlorobeazsoc [0.50 \ \
1 | BN |10646.7 |14 Dichlosobenzene 0.50 i \
3 | A [95954 [2,4,5-Trichlorophenl 0.20 vl | Bl v [\
3 | A [88-062 |2,4,6-Trichloropbenol 0.20 va il LS 1o \
5 | A [120832 |2.4-Dichlorophenol 0.20 | \
2 | A 105679 [24 Dimethyiphenol 0.20 \
3 | A [51-285 [24-dinitrophenol 0.0t VNIV |
3 | BN [121-142 |2.4Dinitrocoluene 0.20 V] N \
3 | BN |606-20-2 [2,6-Dinitrotoluenc 0.20 \
3 | BN |91-58-7 |2-Chicronapihalenc 0.80 \
1 | A [95-578 |2-Chlorophenol 0.80 Wz \
2 | BN [91-576 |2 Methyizapithalens 0.40 \
i | A {95487 }2-Methytphenol (o-cresol) .70 f ezl 0l
3 | BN [88744 |2-Nitroaniline dot -1 \
2 | A [sa755 [2-Nitophenol 0.10 % | )
5 | BN 191-94-1 {3.3Dichlorobenzidine 0.01 ) \ \
3 | BN [9909-2 [3-Nimoaniline 0.0} V] \ \
4 | A i334-52-1 |46-Dinitro-2-methylphenol 0.01 YN S S \ \
4 | BN |101.55-3 |4-Bromophenyl-phenylether 0.10 | \
3 | BN [7005-72-3[4-Chlorophenyl-phenylether 0.40 \ \
2 | A [56-50-7 [4-Chloro-3-methyiphenot | | [0.20 v | \
2 | BN [10647-8 |4-Chloroaniline 0.01 \ \
1 { A [106445 [4-Mettryiphenol (p-cresol) 0.60
Comments: m.p = Oresdt i | | -.Nom: L}hndudmw:nRCRAomapoémdl. 2 |
== - Reviewed By: (//(/ (/JLL Date: / Ox.03

{

3-20




Semivolatile Organics Page 2 of 3

Site/Project: AR/COC #: e0S 786 Batch #s:

Laboratory: Laboratory Report #: # of Samples: Matrix:
| T Min call. | Gapy | G0V Method Lcs ms | 7 | gquip. | Fieia
MBNA CAS # NAME E RF' intorcept] RF R’ *D Blanks LCS|Lcso RPD MS | MSD | ppp g:% B?anl’t: Blanks

>0, | 20% /| 29y,
3~ uiz099ui2 <Y
3{BN  |100-016 |4-Nitroaniline /001 v A/ AL NA NA
3]A  [10002.7 [4-Nitrophenol 001 ° / 1 | v v’ viv v |\
3|BN 183329 |Accnaphthene .50 i v\ vlv M \
3| BN [208-96-8 |Acenaphthylene 0.90 _ , | \
4] BN [120127 [Anthracene 7 0.70 \ \
5| BN [56-55-3  |Benzo(a)anthracenc 0.80 | \
6| BN [50-32-8  |Benzo(e)pyrenc 0.70 \ \
[6] BN {205-992  |Beaoo(w)fiuaranthene 0.70 |
6] BN [191-242  [Benzo(g.h,i)perylene 0.50 v/ V1 Viy3s v |
6| BN 207089 |Benzo(k)fucranthene 0.70 1]y T | \
2| BN [111-91-1 Jbis(2-Chloroethoxy)methans | | Jo.30 i | \ \
1| BN [111444  [bis(2-Chiorocthyijether 0.70 = | \
1| BN [108-60-1 [bis(z-chloroisopropylether | | [0.01 v \ A\
5| BN [117817 |bis(2-Ethylhexyhphthalaze | | [0.01 | \ \
s| BN [8568-7 |Butyibenzyiphthalate 0.01 A \
4] BN [86:748  [Carbazole 0.01 v \
s| BN [21801-9 [Chrysene 0.70 \
6| BN b3-703  |Dibenz(a,banthracenc 040 |/ A v lraa \ \
3| BN [13264-9 |Dibenzofuran 0.80 \
3| BN [84-66-2 |Dicthyiphthalate 0.01 \ \
3{ BN [131-113 | Dimethylphthalate 0.01 \ \
4] BN [84-742  [Din-butylphihatste 0.01 \ \
6] BN 117840 |Din-octylphihalare 0.01 \ \
4] BN | 20644-0 [Fluotanthene 0.60 _ | \
3] BN [8673-7  [Fluorene 0.90 i \
4l BN | 118741 |Hexachlorobenzene 0.10 v VWl 9wl v -\
2 BN [87683 [Hexachiorobutadiens 0.01 N Uinl vl v \
3| BN [77474  |Hexachlorocyctopentadiens | | [0.01 | \
1| BN [67-72-1  |Hexachioroethane 0.30 v . L2l g V
Comments:
{ { (



Semivolatile Organics

Page 3 of 3

Site/Project: AR/COC #: 603786 Batch #s:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Min c Rap/ S |Method|, | Les | Les ms | 7'M gquip. | Fiewd
IS {BNA| CAS # NAME T g |Intercept R’ sianks(-%%| D |RPD| MS |MSP| gpp | DUP- | glanks | Blanks
o5 | ORI oo
243 ™y ls0s0yl2
6 | BN [193-39-5 |Indeno(1,2,3cd)pyrene 0.50 v v Vi v Wi NA
2 { BN [78-59-1 |Isophoronc 0.40 t [ v \
2 | BN [91-20-3 [Naphthalene 070 |/ i \ N\
2 | BN [98:953 |Nitrobenzene 0.20 -7 v\ 2Rlatl v\
+ | BN [sss04 [pENmosodpbenylamine 001 W \ N
I | BN [621-64-7 |N-Nitroso-di-propylamine |, / [0.50 v v | v v N
4 | A {87-86-8 [Pentachlorophenol 0.05 L v N \
4 | BN 13501-8 |Phenanthrene oo |/ |/ o \
1 ] A [108-952 [Phenal 0.80 v N N
5 | BN (129000 |Pyrenc 0.60 v N N \
D1 pAenay [ gaseo \ \
L1 phang, <
Surrogate Recovery Qutliers
Sample SMC 1 SMC3|SMC4[{SMC5|SMCE|SMC 7 SMC38 Comments: 67?332 -~ 003 MJ0 F
—— — i
SMC 1: Nitrobenzene-dS (BN) SMC 2: 2-Fluorobipheny! {BN) SMC 3: p-Terphenyl-d14 (BN)
SMC 4: Phenol-dé (A) SMC 5: 2-Flu (A) SMC 6: 2,4,6-Tribromophenol (A}
SMC 7: 2-2-Chlorophencl-d4 (A) SMC 8: 1 2-Dichlorobenzene-g4 (BN)
Internal Standard Outliers
Sample |[IS 1-area IS 2-area| 18 2-RT |I5 3-area] IS 3-RT [IS 4-area] IS 4-RT |15 §-area| IS 5-RT |Is 6-area| IS 6-RT
.———"’———.—-—_
—
——"——‘__-'———_‘
18 1: 1,4-Dichlorobenzene-d4 (BN) IS 2: Naphthalene-d8 (BN) IS 3: Acenaphtbene-d10 (BN)
1S 4: Phenathrene-d10 (BN) 18 5; Chrysene-<12 (BN) IS 6: Perylenc-d12 (BN)

{

{

3-22




PCBs (SW 846 - Method 8082)

Site/Project:_OJJd g0y iampl g ARICOCH# 605786 Laborstory Sampie [Ds: b F3AA - GORJ 00N
Laboratory: GEA Laboratory Report #: 69323 .
Methods: L) - BN B0 B _
# of Samples: ol Matrix: Jnsly Batch ¥s: ol/D T4 9 -
T Calib LCS M8 | Fleid
CAS # Name t: inaecopt | RBD/R! | yp | Mehod | ey lican| kPO | Ma | mso | RPD up. Equlp. | rle
L . <20%/0.9% 20% 20% 20%
12674-11-2 |Aroclor-1016 Na v e T Ve PYis
11104-28-2 [Aroclor-1221 X LT v N
11141-16-§ [Aroclor-1232 |,/ Y v N N
53469-219 |Aroclor-1242 |/ L v N
12672-29-6 |Aroclor-1248 v v
11097-69-1 [Aroclor-1254 | v v N
11096-82-5 [Aroclor-1260 h P v v v w1l vl N\
Sample SMC SMC RY Sample SMC SMC RT Comments:
% REC % REC
v 770 w_& — __,_—»--—'——"'_""—"—}
- —
—
Confirmation
Sample CAS # RPD > 25% Sample CAS# RPD > 28%
VA I A—
JB N0 "]
————
— e
]
;—'—/_
Reviewed By: WW_, Dste: < O3 .02




| High Explosives (SW 846 Method 8330)
Site/Project: ) J9 Joi S@mplng  ARICOCH: __ 6 0J 786

Laboratoty Sample IDs: _ 6 9 Satal - 003 - OOk
Laboratory: _ Gd< A Laboratory Report #: b Aol
Methods: S - BN £330
# of Samples: o - Mawix; __ (n// Batch #s: o gf 23
1 Curve cey Method LCS MS | Fleld. Equip. Field
CAS # NAME i | Intercept | R %> | Blanks | LCS | LCSD | RPD | WS | MSD | RPD | Dup. | Blanks | Blanks
\ 99 20% U 20% 20% | RPD U §]
691410 | HMX HA RV 2 N / NA Aal val wal ra
121824 | RDX i L | N Ve N
99.354 1,3,5-Trinitrobenzens ‘ ' A N
99-65-0 1,3-dinitrobenzene \ N
28-95.3 Nitrobenzene \
479-45-8 | Teinyl \ N
118967 | 2.4 6-trinitrotoluene \\ N\
35572-78-2 | 2-sming-4,6-dinitrotoluene 5
1946-51-0 | 4-amino-2,6-dinitrotoluene \ AN
121142 | 2 d-dinitrotoluene ] N
606-20-2 | 2,6-dinitratoluenc \ N
38-72-2 2-nitrotoluene \ N\
99.95.0 4-nitrotoluene A |
99-08-1 3-nitrotoluenc A | N
78-11-5 PETN
" w reinrfl
Sample | SMC%REC | SMCRT Sample | SMC%REC | SMCRT Comments:  Due, L dug o X A Wao
I/ TR I I et be
$ /
] FRpunas kot Aar S Qan 2.
T wWao  Mexhdox A ¢
Confirmation Nﬁ:\a.ty Lo -
Sample CAS # RPD > 25% Sample CAS ¥ fR:IH):;Zi wal ao 7&.2/713 -0/ e
i s — feanaly
e : :
S - Ao Ay Wao | AOF LA el
Solids-to-sqacouas conversion: . . .
mg/kg=pg/B: {(ng/q) x(samplc mass {g} /sample vol. {mi}) x (1000 md/ 1 Kter)] / Dilution Factor =ug/l  Reviewed By: %/éf_ﬂ,é, Date: /. (2 _?_ [2?
{ { 817 oo A M reown  Fe U e v
6 G - o0y wd AL gued i



, _ Inorganic Metals
Sive/Project: DI - Joi! JAmphng ARICOCH 60T T8, Laboratory Sample Ds: 6970 - Pz & -pou
Leboratory: __ A A Laboratory Report #: IR ADN
Methods: W 46 MWTAR [hg)  60r08 [ Medu)

7

# of Samples: o Matrix: ____J0//) Bach#s: _o//0d) [ 49 ) 0908 | Madals )

Y

nj/e 222 QC Element

CAS #
Serind | Field

<
Analyte Method LCSD MSD | Rep.'] 1CS ! Equip | Field
TAL | 1cv | ccv | icB | ccs | g | ores | Lesp | pan | oMs | msp | pan | Rl | ::i-;: Dup. | poF | ks

7329-90-5 Al A M A4
T440-393Ba | RS ' WL W \\ Ao v v

<
(\
N

7440-41-7 Be

A
T40-43.9 Cd VRl o v [N

q
K
<
<

7440-70-2 Ca

F
N
L4
\

[Vl
Vel
T3 Cr | v v v v

B

28 % 1 i
7440484 Co k

T440-50-8 Cu

T439-89-6 Fe

7439934 Mg

7439-96-5 Mn

T
|

L]
|

7440-02-0 Ni

T440-09-7 K i

THO-22-4Ap | (VA I Vil B Vg V£ v Vs Ve ME w1 A A\

| 7440-23-5 Na

T7440-62-2 V

A
T |
7440666 22 T 3 Y
R

7439-92-1 Ph

<

7
7782-45-25¢ 1 v/
T8 A ) LS

KRR
< ISK
N3N
N,
SN

RN
had —

K

NN
CRR
R[]k
RP

v

7440-36-0 S6 1\

AT

} ,r/r’”

7440280 T \

7499768z 1\ | v | v vl W S v e A

Cyanide CN

Notey: Shaded rows are RCRA metals. Solids-to-agqueons conversion: mg/kg=pug/g: [(ng/g} x {semple mass {g} / sample vot. {mi}) x (1000 ml/ 1 lites)) / Dilution Factor = pg /1

Comments: o BES OO(

' _ -r Reviewed By: ' }1/4/ hal Date: /s Q,fl. Qs
0 Se I& e R < SKMOA T, 6 @ L Preop srgrex en T

( 7 @ sz o ssx A



General Chemistry

Site/Project: [0SO Jo// Jar-;p/fvnq AR/COC #: 605 786 Laboratory Sample Ds: ___ 6 .79 - 065’7 ~ O0H
Laboratory: GAA Laboratory Report #: 6 9500l
Methods: __ SUS - Bae  F0I1QA [T V)  Na (")
# of Samples: ___o? Matrix: J o4 Batch #s: __ol /78R [ 7 &V ) 2587 (&)
QC Element
CAS# Amahte [T Serial | Field
Al v | cov | 1ce | ocB Metbod | Les | tesp | SO0 | ms | msp | MO0 | ReR 'gj Dil- Dup puip. | e

Hexoan) ]
%Mrum v v v v’ \/ \/ YR | v \/ FVz: ) NA D
Comments: 08-’3&’87 ot LBE3S  Mdjpul J VAL

Reviewed By: K hak Date: 27 92 03
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SiteProject: 049 Jor/ Jamplng  aricock:__ 603 786

Radiochemistry

Laboratory Sample Ds: ___ 4 93— 007 & ~00x
Laboratory: G AA Labaratory Report #: £ 950
Methods: £PA 00 QO
# of Semples: o Matrix: S/ Batch #s: Ry,
QC Element
Analyte Field
Method Rep | Equip. Field Sample
Blanks ICS | MS RER | Blanks g“El;t Blanks D Isotope | 18/Trace [sotope | 1S/Trace
Criteria U 20% | 25% | <L0 U <0 ] U Y7y 50-105 50-105
3]
U-238
1-234 |-~
1J-235/.236
Th-232
Th-228
Th-230
Pu-239/-240
|Gross Alpha v v W v va 2.0 I 2s 4 -
Norvolatile Bela o o 1 w1 - AR | vl A <
Ra-226 =
Ra-28
[Ni-63
Gamma Spec, Am-241 e
Gamma Spec. Cs-137 e
Gammas Spee. Co-60 -
=
Paramater Method Typlcal Tracer Typlcal Carrler Comments:
Is0-U Alpha spec. U-232 NA
Iso-Pu Alpha spec. Pu-242 NA
Iso-Th Alpha spec. Th-229 NA
Am-241 Alpha spec. Am-242 NA
Sr-90 Beta Y ingrowth NA
Ni-63 Beta NA Ni by ICP
Ra-226 Deamination | NA NA
Ra-226 Alpha spec. Ba-133 or Ra-225 NA
Ra-228 Gamma spec. | Ba-133 NA
Gamma spec. LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: ;ﬂ// M Date: 0/ 0703

{
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Subj: [Fwd: FW: Results for Re-extraction and Reanalysis for HMX}
Date:  1A7/2003 2:12:24 PM Mountein Standard Time

rom: mhilchey@eatrthlink.net
fo: Thaid4s18 .Col

File: 72343.pdf (170968 bytes) DL Time {45333 bps): < 1 minute
Sent from the intemnet (Details)

HMX not confirmed. "R" qualify original data pased on LC/MSIMS confirmation ana% g

. wBubloct:PW:-Results for Re-extraction and Reanalysis for HMX 4/0@

Date:Fri, 17 Jan 3003 ;3&5252 -0700 < andia.gou>
;*Puissant, Pamela M”" < ). gav>
Fm‘l"::"MarciaAt('lA (E-mail)” <mbilchey@earthlink.net>

Here's the reanalysis for HMX, DES Project. As we suspected there was no
HMX in this sample.
Pam

————— Original Message-----

from: Edie Kent [mailto:emkBgel.com]

Sent: Friday, January 17, 2003 8:22 AM

Tc: Pam Puissant; Palencia, Wendy J:; David Setzer; Herrera, Lorraine R
Cc: Nicole McCleary

Subject: Results for Re-extraction and Reanalysis for HMX

Attached are the results from the re-extraction and reanalysis of samgle
060083-002 from RARCOC-5057B6 due to the HMX detected in the original
analysis. The data.-package-gnd BEDD will foliow within the week.

Edie .

- - | G P

Idith M. Kent

Project Manager /x?f%fa

a2l Engineering Laboratories, LIC

ML Sanvage Road é@s,.?gé

Charlegton, SC 29407
(843} 769-7385

Friday, January 17, 2003 America Online: 1. Thal4618
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CONTRACT LABORATORY

. ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_t_or 1.
Bateh No. ﬂ/ /,4 SMO Use AR/COC 605786
Dept. No/Mail Slop: ~ 8135/1088 Ly Date Semples Shipped; J£7— - Project/Task No.. _7223.02.03.02__ || |waste Characterization
ProjocyTask Manager:  WRwSamers 5 i 0 C @7/ LS | CamerWaybil No. SMO Authorization; "1 -send prefiminary/copy report to:

Project Name: DSS sofl sampling Lab Contact: Edie Kent 803-556-8171 Contract #_PO 21671
Record Center Coge:  ERM285/DISIDAT Lab Destination: ~ GEL 560 B mAcHey Byl Roluwd by COC No.:
Logbook Ref. No:  ER 080 SMO ContactPhone: Pam Puissan/S05-644.3185 AL {“Jvatidation Required
Service Onder No. CFO32-Q¢ 7 Send Report b SMO:  Wendy Palencia/S05-844-3132 e Bill To:Sandia National Lebs {Accounts Payable)
Logatlon Tach Arsia P 0. Box 5800 MS 0154
Buitding 885 Room Refarence LOV{available at SMO) Albuguerqus, NM BT185-0154
ER Sampia 1D o Pump |ER Sile Dale/Timethr) Sample Containar Praserv-  |CollectionfSample Parameter & Mathod Lab Sample
Sample No.-Fraction Sample Lozation Detail Uepth () | No. Collectad Matrix [ Type [voluma | ativa | Method | Type Requested D
060063-001  [885/1101-SP1-BH1-.25 -S S bros lig-az-safsziol 5 | As | 4oz 4c G sA  |voc(8260B)
4 ’
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060063-002 _ |885/1101-SP1-BH1-2 & -S 25’ 12/51 s | AG | soomi|  4c G SA__|see below for parameter
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RMMA LlYes [+No Ref. No. Sample Tracking Smo Use Special Instructions/QC Requirements Abnormal
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DSS SITE 1101: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1101, the Building 885 Septic System, at Sandia National
Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-l on federally owned land
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy
(DOE). The septic system consisted of a septic tank connected to a seepage pit. Available
information indicates that Building 885 was constructed in 1953 (SNL/NM March 2003), and it is
assumed that the septic system was also constructed at that time. By 1988, the septic system
discharges were being routed to the City of Albuquerque sanitary sewer system {SNL/NM
August 1988).

Environmental concern about DSS Site 1101 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the seepage pit at
this site. Because operational records are not available, the investigation of DSS Site 1101 was
planned to be consistent with other DSS site investigations and to sample for the COCs most
commonly found at similar facilities.

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The
closest major drainage is Tijeras Arroyo, located approximately 1 mile southeast of the site. No
springs or perennial surface-water bodies were located within 3 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquergue International
Sunport, is 8.1 inches (NOAA 1990). Because most of the area in the vicinity of this site is
paved, precipitation that falls in and around the site drains to a storm-water channel that
discharges to Tijeras Arroyo. Infiltration of precipitation at the site is essentially nonexistent,
and virtually afl of the moisture either drains away from the site or evapcerates.

DSS Site 1101 lies at an average elevation of approximately 5,432 feet above mean sea level.
The groundwater beneath the site occurs in both a shallow and regional aquifer in uncontined
conditions in essentially unconsolidated silts, sands, and gravels. Depth to the shallow
groundwater system, which has a limited lateral extent and is present beneath the north-central
part of KAFB, is approximately 310 feet below ground surface (bgs} at the site. The shallow
groundwater system is not used as a water supply source. Depth to the regional groundwater
aquifer is approximately 560 feet bgs. Both the City of Albuguerque and KAFB use the regional
groundwater aquifer as a water supply source. Groundwater flow in the shallow groundwater
system is to the southeast, while that in the regional aquifer is to the northwest beneath the
site (SNL/NM June 2003). The nearest production wells to DSS Site 1101 are KAFB-1 and
KAFB-11 which are approximately 1.1 miles southwest and 1.3 miles southeast of the site,
respectively. The nearest groundwater monitoring wells are the perched and regional aquifer
well pair TA1-W-08 and TA1-W-05, which are located approximately 800 feet north of the site.

I Data Quality Objectives
The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] ifor

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

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

e Characterize the nature and extent of any releases.
e 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 1101 is effluent discharged to the environment from the
seepage pit at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
DSS Site 1101 Number of Sample
Sampling Potential COC Sampling Density Sampling Location
Areas Source Locations (samples/acre) Rationale
_ Soil beneath the | Effluent discharged to 1 NA Evaluate potential
septic system the environment from COC releases to the
seepage pit the seepage pit environment from
effluent discharged
from the seepage pit

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

The baseline soil samples were collected at one location at DSS Site 1101 with a Geoprobe™
from two 3-foot-long sampling intervals at each boring location. The seepage pit sampling
intervals started at 25 and 30 feet bgs in the boring. The soil samples were collected in
accordance with the procedures described in the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001). Table 2 summarizes the types of confirmatory and QA/QC samples
collected at the site and the laboratories that performed the analyses.

The DSS Site 1101 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
SNL/NM Radiation Protection Sample Diagnostics (RPSD) Laboratory.
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g Table 2
5 Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1101
:
2 Gamma Gross
5 RCRA Hexavalent Spectroscopy | Alpha/Beta
'%" Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide Radionuclides Activity
2 Confirmatory 2 2 2 2 2 2 2 2 2
2 Duplicates 0 0 0 0 0 0 0 0 0
a EBs and TBs (VOCs only) 1 0 0 0 0 0 0 0 0
Total Samples 3 2 0 0 0 0 0 0 0
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL
DSS = Drain and Septic Systems.
EB = Equipment blank.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA = Quality assurance.
Qc = Quality control.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
@ SVOC = Semivolatile organic compound.
w TB = Ttip blank.
vOC = Volatile organic compound.
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Table 3 summarizes the analytical methods and the data quality requirements from the SAP
{SNL/NM October 1999) and FIP (SNL/NM November 2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1101
Analytical

Method® 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 Naone
EPA Method 8330
RCRA metals Defensible 2 None
EPA Method 6020/7000
Haxavalent Chromium Defensible 2 None
EPA Method 7198A
Total Cyanide Detensible 2 None
EPA Mathod 9012A
Gamma Spectroscopy Detensible None 2
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 2 None
EPA Methed 900.0

MNota: The number of samplas does not inctude QA/QC samples such as duplicates, trip blanks, and
equipment blanks.

2EPA November 1986.

bS8 = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = Gengral Engingering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

Qc = Quality control.

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

QA/QC samples were collected during the baseline sampling effort according to the
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QA/QGC sampling
at this site consisted of one trip blank for VOCs only. No significant QA/QC problems were
jdentified in this QA/QC sample.

All of the baseline soil sample results were verified/validated by SNL/NM according to Data
Verification/Validation Level 3 {SNL/NM July 1994) or SNL/NM ER Project Data Validation
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure]
00-03, Rev. O (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1101 propoesal for no further action (NFA). The gamma spectroscopy data
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from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 02 (SNL/NM 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 DQOs have
been fulfilled.

118 Determination of Nature, Rate, and Extent of Contamination

1.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1101
was based upon an initial conceptual medel validated with confirmatory sampling at the site.
The initial conceptual medel was developed from archival site research, site inspections, and
soil sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM
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 1101, 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.

HI.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at DSS

Site 1101 were evaluated using faboratory 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 1101.

n.3 Rate of Contaminant Migration

The septic system at DSS Site 1101 was deactivated by 1988, at which time Building 885 was
connected the City of Albuquerque sanitary sewer system. The migration rate of COCs that
may have been introduced into the subsurface via the septic system at this site was therefore
dependent upon the volume of aqueous effluent discharged to the environment from this
system when it was operational. Any migration of COCs from this site after use of the septic
system was discontinued would have been predominantly dependent upon infiltrating
precipitation. However, it is highly unlikely that sufficient precipitation would have reached the
depth at which COCs may have been discharged to the subsurface because the immediate
area surrounding the site is covered by pavement. Analytical data generated from the soil
sampling conducted at the site are adequate to characterize the rate of COC migration at DSS
Site 1101.
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.4 Extent of Contamination

Subsurface baseline soil samples were collected from a borehole drilled at one location beneath
the effluent release point (seepage pit) at the site to assess whether releases of effluent from
the septic system caused any environmental contamination.

The baseline soil samples were collected at sampling depths starting at 25 and 30 feet bgs in
the seepage pit borehole. Sampling intervals started at the depths at which effluent discharged
from the seepage pit would have entered the subsurface environment at the site. This
sampling procedure was required by New Mexico Environment Department (NMED) regulators
and has been used at numerous DSS sites at SNL/NM. The baseline soil samples are
considered to be representative of the soil potentially contaminated with the COCs at this site
and are sufficient to determine the vertical extent, if any, of COCs.

Iv. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The DSS
Site 1101 NFA proposal describes the identification of COCs and the sampling conducted in
order to determine the concentration levels of those COCs across the site. Generally, COCs
evaluated in this risk assessment included all detected organic and all inorganic and
radiological COCs for which samples were analyzed. When the detection limit of an organic
compound was too high (i.e., could possibly cause an adverse effect to human health or the
environment), the compound was retained. Nondetected organic compounds not included in
this assessment were determined to have detection limits low enough to ensure protection of
human health and the environment. In order to provide conservatism in this risk assessment,
the calculation used only the maximum concentration value of each COC found for the entire
site. The SNL/NM maximum background concentration (Dinwiddie September 1997) was
selected to provide the background screen listed in Tables 4 and 5.

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1101. All samples were collected at depths greater than
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1101 occurred in the subsurface soil resulting from
the discharge of effluents from Building 885 to the septic tank and seepage pit. Wind, water,
and biota are natural mechanisms of COC transport from the primary release point. Because
the discharge was to the subsurface and because the ground surface at this site is currently
covered by asphalt pavement, wind, surface water, and biota are not considered to be viable
transport mechanisms at this site. :
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Nonradiological COCs for Human Health Risk Assessment at DSS Site 1101 with

Table 4

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the . b
Concentration Background Applicable $SNL/NM BCF Log Kow Bioaccumulator?
(A" SaMPIGS) Concentration Background (maximum (fOr organic L(BC:>40,
coc _(mg/kg) (mg/kg)?® Screening Value? aquatic) COCs) g Kow>4)
Inorganic
Arseénic 2.15 4.4 Yes 44° - Yes
Barium 85.7J 200 Yes 1704 - Yes
Cadmium 0.187 4 0.9 Yes 64° - Yes
Chromium, total 11.8 12.8 Yos 16° - No
Chromium V| 0.02665° NC Unknown 16¢ - No
Cyanide 0.184J NC Unknown NC - Unknown
Lead 4.68 11.2 Yes 49¢ - Yes
Mercury 0.00459 J <0.1 Unknown 5,600° - Yes
Selanium 0.613 4 <1 Unknown goo! - Yes
Silver 0.04465° <1 Unknown Q.5¢ - No
Organic
Acenaphthens 0.0107 J NA NA 3898 3.92¢ Yes
2-Chilgrophenol 0.0169 J NA NA 2140 2.150 Yes
Chrysene 0.0185J NA NA 18,0009 5.919 Yes
Di-n-octyl phthalate 0.15J NA NA 9,3348 5.228 Yes
bis(2-Ethylhexyl) phthalate 0.182 J NA NA 851" 7.69 Yes
Fluoranthene 0.0174 J NA NA 12,3029 4.909 Yes
Flucrene 0.0104 J NA NA 2,2399 4.189 Yes

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators.

4Dinwiddie September 1997, North Area Supergroup.

PNMED March 1998.

CYanicak March 1997,

dNeumann 1978,

®Parameter was not detected. Concentration is one-half the detection limit.
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Table 4 (Concluded)
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1101 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,,,,
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fCallahan et ai. 1979.
oMicromedex 1998,
hHoward 1989.

BCF = Bioconcentration factor,

COC = Constituent of concern.

DSS = Drain and Septic Systems.

J = Estimated concentration.

Kow = Octanol-water partition coefficient.

Log = Logarithm (base 10).

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated.

NMED = New Mexico Environment Department.

SNL/NM = Sandia National Laboratories/New Mexico.

- = nformation not available.
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Radiological COCs for Human Health Risk Assessment at DSS Site 1101 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Table 5

s Maximum COC
Activity Less Than or
Equal to the
Maximum Activity | SNL/NM Background { Applicable SNL/NM s COCa
(All Samples) Activity Background BCF Bloaccumulator?®

COGC (pCiig) (pCifg)= Screening Value? {maximum aguatic) (BCF >40)
Cs-137 ND {0.029) 0.084 Yes a00° Yes
Th-232 0.62 1.54 Yes 900¢ Yes
U-235 NO (0.17) 0.18 Yos 3.000° Yes
{J-238 ND {0.42) 1.3 Yes 3,000¢ Yes

Note: Bold indicates GQOCs that exceed the background screening values and/or are bicaccumulators.
“Dinwiddie September 1897, North Area Supergroup.

SNMED March 1998.

“Baker and Soldat 1992,

NMED

BCF = Bioconcentratian factar.
CcoC = Coanstituent of concern.

DSS = Drain and Septic Systems.
MDA = Minimum detectable activity.
ND ()

pCilg = Picocutie{s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.

= Not detected above the MDA, shown in parentheses.
= New Mexico Enviranment Department.
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RISK ASSESSMENT FOR DSS SITE 1101 11/13/2003

Water at DSS Site 1101 is received as precipitation (approximately 8.1 inches annually [NOAA
1990]). Because the site is paved, infiltration at the site is essentially nonexistent. The depth to
groundwater at this site is approximately 310 feet bgs; therefore, the potential for COCs to
reach groundwater through the unsaturated zone above the water table is extremely low.

COCs at DSS Site 1101 include nonradiological inorganic and organic constituents. No
radiological analytes exceeded background screening values. With the exception of cyanide,
the inorganic COCs are elemental in form and not considered to be degradable.
Transformations of these inorganic COCs 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. However,
because of the aridity of the environment at this site, the asphalt pavement, and the consequent
lack of potential contact with biota, none of these mechanisms is expected to resuit in
significant losses or transformations of the inorganic COCs.

The organic COCs at DSS Site 1101 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. Again, because of the arid environment, the asphalt pavement, and the lack of
contact with biota at this site, none of these mechanisms is expected to result in significant
losses or transformations of the organic COCs.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1101. The
CQOCs at this site include nonradiological inorganic and organic analytes. Wind, surface water,
and biota are not considered to be 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 the COCs is insignificant.

Table 6
Summary of Fate and Transport at DSS Site 1101
Transport and Fate Mechanism Existence at Site Significance
Wind Yes None
Surface runoff Yes None
| Migration to groundwater No None
| Food chain uptake No None
Transformation/degradation | Yes Low

DSS = Drain and Septic Systems.
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V1.

VL1

Human Health Risk Assessment

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 SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step 4.

Toxicclogical 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 nenradiological COCs and background. For radiologicat 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.

V1.2

Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1101.
Section Il presents a comparison of results to DQOs. Section il discusses the nature, rate,
and extent of contamination.

VI.3

Step 2. Pathway ldentification

DSS Site 1101 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 nonradiologicat COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is inciuded for
the nonradiological COCs because of the potential for the receptor to be exposed to
contaminated soil. No water pathways to the groundwater are considered. Depth to
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groundwater at DSS Site 1101 is approximately 310 feet bgs. No intake routes through plant,
meat, or milk ingestion are considered appropriate for either the industrial or residential land-
use scenarios. Figure 1 shows the conceptual model flow diagram for DSS Site 1101.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
V9.4 Step 3. Background Screening Procedure

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

Vi4Ad Methodology

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

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

V4.2 Results

Tables 4 and 5 show DSS Site 1101 maximum COC concentrations that were compared to the
SNL/NM maximum background values (Dinwiddie September 1997) for the human health risk
assessment. For the nonradiological COCs, five constituents did not have quantified
background screening concentrations. Seven constituents were organic compounds that do not
have corresponding background screening values. For the radiological COCs, no constituent
exhibited an MDA greater than its background value.
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VL5 Step 4. Identification of Toxicological Parameters

Table 7 lists 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 from the Integrated Risk Information System (IRIS) (EPA 2003}, the Heaith
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), EPA Region 9 {EPA 2002b) and the Risk Assessment Information
System (ORNL 2003) electronic databases.

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for industrial and residential land-use
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land uses.

V1.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subseguent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989).
Although the designated land-use scenario for this site is industrial, risk and TEDE values for a
residential land-use scenario are als¢ presented.

V1.6.2 Risk Characterization

Table 8 shows an HI of 0.00 for the DSS Site 1101 nonradiological COCs and an estimated
excess cancer risk of 1E-9 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 9 shows that for DSS Site 1101 associated background
constituents, there is neither a quantifiable HI nor an estimated excess cancer risk for the
designated industrial land-use scenario.

For the radiological COCs, no constituents exceeded the corresponding background values.
Therefore, no risk was calculated for the industrial land-use scenario.

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 5E-9 (Table 8). The numbers in the table include exposure
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Table 7
Toxicological Parameter Values for DSS Site 1101 Nonradiological COCs
RfD, RiDink SFq SFinh Cancer

coc (ma/kg-d) | Confidence® | (mg/kg-d) | Confidence® | (mg/kg-d)! (mg/kg-d)-! Class® ABS
Inorganic
Chromium VI 3E-3° L 2.3E-6° L - 4.2E+1° A 0.019
Cyanide 2E-2C M - - - - D 0,14
Mercury 3E-4° = 8.6E-5¢ M - - D 0.01¢
Selenium 6E-3° H - - - - D g.01d
Silver 5E-3° L - - - - D 0.01d
Organic
Acenaphthene 6E-2¢ L gE-2f - - - - 0.134
2-Chlorophenol 5E.3¢ L 5E-3 - = - - 0.019
Chrysene - -~ - - 7.3-3 3.1E-3 B2 0.134
Di-n-octylphthalate 2E.2¢ - oE.of - - — _ 0.1h
bis(2-Ethyihexyl) phthalate 2E-2! ~ 2E-2! - 1.4E-2 1.4E-2 - 0.019
Flugranthene AE-26 L AE-2t - - - 7] 0.13¢
Fluorene 4E-2¢ L AE-2f - - - D 0.19

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

A = Human carcinogen.

B2 = Probable human carcinogen. Sufficient évidence in animals and inadequate or not evidence in humans,
D = Not classifiable as to human carcinogenicity.

“Toxicological paramster values from RIS electronic databasas (EPA 2003).
“Toxicological parameter values from NMED December 2000.
®Toxicologicai parameter values from HEAST (EPA 1997a).

fToxicological parameater values from EPA Region 6 (EPA 2002a).

9Toxicological parameter values from Risk Assessment Information System {ORNL 2003).

MToxicological parameter values fromy EPA Ragion 8 (EPA 2002b).

ABS = Gastrointestinal absorption coefficient.

cCcC = Constitusnt of concern.

Dss = Drain and Septic Systems.

EPA = U.§, Environmantal Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk Information System,

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

(mg/kg-d)”

= Per milligram per kilogram day.

NMED - New Mexico Environment Department.

RfDy,, = Inhalation ¢hronic reference dose,
RfD, = Oral chronic reference dose.
SFy, = Inhalation slope factor,

§F, = Oral slope factor,
- = [nformation not avaitable.
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RISK ASSESSMENT FOR DSS SITE 1101

Table 8
Risk Assessment Values for DSS Site 1101 Nonradiological COCs

11/13/2003

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario®
Concentration Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Inorganic
Chromiurn V! 0.02665 0.00 6E-11 0.00 1E-1G
Cyanide 0.184 J 0.00 - Q.00 —
Mercury 0.00459 J 0.00 - 0.00 -
Selenium 0.613J 0.00 - 0.00 -
Silver 0.04465b0 0.00 - 0.60 —
| Organic
Acenaphthene 0.0107 J 0.00 - 0.00 -
2-Chlcrophenol 0.0168 J 0.00 - 0.00 =
Chrysene 0.0185J 0.00 S9E-11 0.00 3E-10
Di-n-octylphthalate 0.15J 0.00 - 0.00 -
bis{2-Ethylhexyl) phthalate 0.182J 0.00 9E-10 0.00 4E-9
Fluoranthene 0.0174 J 0.00 — 0.00 -
Fluorene 0.0104 J 0.00 — 0.00 —
Total | 000 | 1E-9 0.00 5E-9
aEPA 1989.
bMaximum concentration was one-half the detection limit.
COC = Constituent of concern. J = Estimated concentration.
DSS = Drain and Septic Systems. mg/kg = Milligram{s) per kilogram.
EPA = U.S, Environmental Protection Agency. - = Information net available.
Table 9
Risk Assessment Values for DSS Site 1101 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
coC {mg/kg) index Risk index Risk
Chromium VI NG - ~ — -
Cyanide NC - - - ~
Mercury <0.1 - - - —
Selenium <1 - - - —
Silver <1 - - - -
Total | - | - - —
2Dinwiddie September 1997, North Area Supergroup.
PEPA 1989,
COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

NC

= Not calculated.

- = Information not quantified.
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from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (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 Albugquerque, New Mexico, to be
eroded and, subsequently, for dust to be present in predominantly residential areas. Because
of the nature of the local soil, other exposure pathways are not considered (see Appendix 1).
Table 9 shows that for the DSS Site 1101 associated background constituents, there is no
quantifiable HI or estimated excess cancer risk.

For the radiological COCs, no constituents exceeded the corresponding background values for
either the residential or industrial land-use scenario. Therefore, no calculation of risk was
performed.

VL7 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
scenario.

For the nonradiological COCs under the industrial land-use scenario, the Hl is 0.00, which is
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). The estimated
excess cancer risk is 1E-9. NMED guidance states that cumulative excess lifetime cancer risk
must be less than 1E-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 nonradiologicat COCs for both the industrial and
residential land-use scenarics. Assuming the industrial land-use scenario, for nonradiological
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. 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. For background concentrations of the
nonradiological COCs, there is neither a quantifiable HI nor an estimated excess cancer risk.
The incremental Hl is 0.00, and the incremental estimated excess cancer risk is 1.05E-9 for the
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs considering an industrial land-use scenario.

For the radiological COCs, no constituents exceeded the corresponding background values.
Therefore, no calculation of risk was performed for the industrial land-use scenario.

For the nonradiological COCs under the residential land-use scenario, the calculated Hl is 0.00,
which is below the numerical guidance. The estimated excess cancer risk is 5E-9. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk
value. For background concentrations of the nonradiological COCs, there is neither a
quantifiable HI nor an estimated excess cancer risk. The incremental Hl is 0.00 and the
incremental estimated cancer risk is 4.54E-9 for the residential land-use scenario. These
incremental risk calculations indicate insignificant risk to human heatlth from nonradiological
COCs considering a residential land-use scenario.
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For the radiological COCs, no constituents exceeded the corresponding background values.
Therefore, no calculation of risk was performed for the residential land-use scenario.

Vi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1101 was based
upen an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was implemented in accordance with the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001), and the DQOs contained in these two documents
are appropriate for use in risk assessments. The data from soil samples collected at effluent
release points are representative of potential COC releases to the site. The analytical
requirements and results satisfy the DQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the
quality of the data used to perform the risk assessment at DSS Site 1101.

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

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

Table 7 shows the uncertainties (confidence 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), EPA Region 9 (EPA 2002b) 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,
2002b, 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 COCs are within the acceptable range for human
health under both the industrial and residential land-use scenarios compared to established
numerical guidance.

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

The overall uncertainty in all of the steps in the risk assessment process is considered not
significant with respect to the conclusion reached.
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VL9 Summary

DSS Site 1101 contains identified COCs consisting of some inorganic and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
soil ingestion, dermal contact, and dust and volatite 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 1E-9. 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 Hl is 0.00, and the
incremental excess cancer risk is 1.05E-9 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 5E-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 Hl is 0.00, and the
incremental excess cancer risk is 4.54E-9 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario. -

For the radiotogical COCs, no constituents exceeded the corresponding background values.
Therefore, no calculation of risk was performed for industrial or residential land-use scenarios.

The summation of the nonradiological and radiological carcinogenic risks is tabulated in
Table 10.

Table 10
Summation of Radiological and Nonradiological Risks from
DSS Site 1101, Building 885 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.05E-9 0.0 1.05E-9
|_Residential 4.54E-9 0.0 4.54E-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.
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VIL. Ecological Risk Assessment

VIl Introduction

This section addresses the ecological risks associated with exposure to constituents of
potential ecological concern (COPECSs) in the soil at DSS Site 1101. 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 1997b). The
current methodology is tiered and contains an initial scoping assessment which is followed by a
more detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of NMED’s decision tree (a discussion of DQOs, 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.

Vil.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.

ViL.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1101 are at depths greater than 5 feet bgs.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.

vil.2.2 Bioaccumulation

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

VIl.2.3 Fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food

chain uptake) are not considered to be viable transport mechanisms for COCs at this site.
Degradation and transformation of the COCs are expected to be of low significance.
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Vil.2.4 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
COPEC:s exist at the site, and a more detailed risk assessment was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being
considered for SNL/NM 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 SNL/NM solid waste
management units (SWMUs) have similar types of contamination and physical settings,
SNL/NM 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 SNL/NM 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), SNL/NM will use these default exposure routes and
parameter values in future risk assessments.

At SNL/NM, all SWMUs exist within the boundaries of the Kirttand 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 SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this
time, all SNL/NM 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 SNL/NM 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

s Ingestion of contaminated fruits and vegetables

+ [ngestion 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

¢ [nhalation of airborne compounds (vapor phase or particulate)

o 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 SNL/NM 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 SNL/NM 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, SNL/NM ER has, therefore, excluded the
following four potential exposure routes from further risk assessment evaluations at any
SNL/NM SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

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

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

| Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water

| Ingestion of contaminated soil Ingestion of contaminated sail Ingestion of contaminated soif
inhalation of airborne compounds | Inhalation of airbome Inhalation of airborne compounds
(vapor phase or particulate) compounds {vapor phase or (vapor phase or particulate)

particulate)
Dermal contact {nonradiological Dermal contact {nonradiological | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents only) soil onty
External exposure to penetrating External exposure to External exposure to penetrating
radiation frem ground surfaces penetrating radiation from radiation from ground surfaces
round surfaces

Equations and Default Parameter Values for ldentified Exposure Houtes

In general, SNL/NM 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. Departiment 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
Il projects to compare environmental transport models.

Also shown are the default values SNL/NM 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 leit 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: htipJ/fweb.ead.ant.gov/resrad’home2/ or
htip://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Caiculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., hazard quotients/Hl, 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)
= C x (CR x EFD/BW/AT) x Toxicity Effect (1)
where;

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.

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 1E-5 for nonradiological carcinogens. The evaluation of the nencarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl} 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 foliows:

, _C.*IR*CF xEF + ED
’ BW * AT

AL/11-03/WP/SNLO3:rs5436.doC B-30 840858.01 11/13/03 11:20 AM



RISK ASSESSMENT FOR DSS SITE 1101 11/13/2003

where:

I = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day)
C, = Chemical concentration in soil (mg/kg)

IR = Ingestion rate (mg soil/day)

CF = Conversion factor (1E-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 iInhalation

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:

- ¢, «IR*EF+ED*(Y or V) )
BW * AT

I, = Intake of contaminant from soil inhalation (mg/kg-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 (m3kg)

PEF = particulate emission factor (m3kg)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged) (days)

Soil Dermal Contact

where:

D = C *CF*SAxAF * ABS* EF * ED
‘ BW * AT

D, = Absorbed dose (mg/kg-day)

C, = Chemical concentration in soil (mg/kg)

CF = Conversion factor (1E-6 kg/mg)

SA = Skin surface area available for contact (cm2/event)
AF = Soil to skin adherence factor (mg/cm?)

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

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):

_ C,*IR*EF *ED
v BW * AT

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)
C, = Chemical concentration in water (mg/liter [L]}

IR = Ingestion rate (L/day)

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):

_ C,*K*IR, *EF * ED

I
v BW * AT

where:

l, = Intake of volatile in water from inhalation (mg/kg/day)

C,, = Chemical concentration in water (mg/L})

K = volatilization factor (0.5 L/m3)

IR, = Inhalation rate (m%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged—days)

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry’s Law constant greater than 1x10-5 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM 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. SNL/NM 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

SNL/NM will use the described detault 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 SNL/NM 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,
SNL/NM will provide risk parameter values based upen 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 SNL/NM 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, SNL/NM 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

11/13/2003

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter J Industrial Hecreational Residential
General Exposure Paramelers
8.7 {4 hriwk for
Exposure Frequency (day/yr) 250a.b 52 wkiyr)a®e 3502.°
Exposure Duration (yr) 2530c 30abe 30a.b.c
702.c 70 Adultabe 70 Adultabc
Body Weight {kg} 15 Childare 15 Childabe
Averaging Time (days)
for Carcinogenic Compounds 25,5502 25,5508 25,550 2b
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,1252ab 10,95032 10,9502ab
{= ED x 365 day/yr}
Soil ingestion Pathway
Ingestion Rate {mg/day) 10020 200 Childep 200 Childab
100 Adultab 100 Aduli 2b
Inhalation Pathway
15 Child? 10 Child?
Inhalation Rate (m3/day) 202b 30 Adulta 20 Adult?
Volatilization Factor {m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m3/kg 1.36E92 1.36E92 1.36E9°
Water Ingestion Pathway
2.42 242 2.42
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Childa .2 Child®
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adulta 0.07 Adult2
Exposed Surface Area for Soil/Dust 2,800 Child2 2,800 Child3
(cmZ/day) 3,300 5,700 Adultd 5,700 Aduit?

Skin Adsorption Faclor

Chemical Specific

Chemical Specific

Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Supertund, Vol. 1, Part B (EPA 1991).
SExposure Factors Handbook (EPA August 1997).

ED = Exposure duraticn.

EPA = 1.S. Environmental Protection Agency.

hr  =Hour(s).
kg =Xilogram(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 l Industrial [ Recreational | Residential
General Exposure Parameters
8 hr/day for

Expesure Frequency 250 day/yr 4 hriwk for 52 wkiyr 365 dayfyr

Exposure Duration (yr) 252b 30ab 3p2b

Body Weight (kg) 70 Adulta. 70 Adultab 70 Adulta.p
Soil Ingestion Pathway

Ingestion Rate 100 mg/day*® 100 mg/day® 100 mg/day®

Averaging Time (days)

(=30 yr x 365 day/yr) 10,950d 10,950¢ 10,9501

Inhalation Pathway

Inhalation Rate (m3/yr) 7.,300¢-e 10,950¢ 7,3004e

Mass Loading for Inhalation g/m3 1.36 E-5¢ 1.36 E-59 1.38 E-59
Food ingestion Pathway

Ingestion Rate, L eafy Vegetables

(kg/yr) NA NA 16.5¢

Ingestion Rate, Fruits, Non-Lealy

Vegetables & Grain {kg/yr) NA NA 101.8P

Fraction Ingested NA NA 0.2504¢

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).
®EPA Region VI guidance (EPA 1996},

9Fgr radionuclides, RESRAD (ANL 1993).

eSNL/NM (February 1998).

EPA = U.S. Environmenta! Protection Agency.

g = Gram(s)

hr = Hour(s).

kg = Kilogram(s}.

m = Meter(s).

mg = Milligram(s).
NA = Not applicable.
wk = Waeek(s).

yr = Year(s).
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