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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 septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalis). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUSs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of 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 SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching 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)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

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

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

« |dentify which systems would, or wouid 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 fieid
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 confusicn, 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

ALM2-03/WP/SNLO3:r5437.doc 1-1 840B57.03.01 12/01/03 11:55 AM



other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and 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
0OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (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).

AL/12-03/WP/SNLO3.r5437.doc 1-2 840857.03.0t1 12/01/03 11:55 AM



2.0 DSS SITE 1033: BUILDING 6631 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1033, the Building 6631 septic
system. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the septic system present at the site. This report presents the results of the
assessment and, based upon the findings, recommends a risk-based proposal for NFA for
DSS Site 1033. This NFA proposal provides documentation that the site was sufficiently
characterized, that no significant releases of contaminants to the environment occurred via the
Building 6631 septic system, and that it does not pose a threat to human health or the
environment under either industrial or residential land-use scenarios. Current operations at the
site are conducted in accordance with applicable laws and regulations that are protective of the
environment, and septic system discharges are now directed to the City of Albuquerque sewer
system.

Review and analysis of all relevant data for DSS Site 1033 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1033 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 Critericn 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

2.21 Site Description

DSS Site1033 is located in SNL/NM Technical Area (TA)-lll on federally owned land controlied
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy

{Figure 2.2.1-1). DSS Site 1033 is situated approximately 1.2 miles southeast of the entrance to
TA-Il and is on the northwest side of Building 6631 (Figure 2.2.1-2). The abandoned septic
system consisted of a septic tank connected to a distribution box that emptied to a drainfield
consisting of four drain lines {Figure 2.2.1-2) approximately 70 feet in length. Construction
details are based upon site inspections and backhoe excavations of the system.

The surface geology at DSS Site 1033 is characterized by a veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1033, typically consist of a mixture of silts, sands, and gravels that are poorly sorted,
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in

AL/12-03'WP/SNLO3:r5437 doc 2.1 840857.03.01 12/01/03 11:55 AM
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thickness with a preferred east-west orientation, and have moderate 1o low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The
closest major drainage lies south of the site and terminates in a playa just west of KAFB. 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 Albuguerque international Sunport, is 8.1 inches
(NOCAA 1990). Infiltration of precipitation is almost nonexistent as virtually ait of the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall {Thompson and Smith 1985,
SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1033 is unpaved,
and no storm sewers are used to direct surface water away from the site.

The site lies at an average elevation of approximately 5,425 feet above mean sea level
(SNL/NM April 1985}, Depth to groundwater is approximately 499 feet below ground surface
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNL/NM
March 2002). The nearest production wells to DSS Site 1033 are KAFB-4, approximately

3.9 miles to the northwest, and KAFB-11, approximately 4.1 miles to the northeast. The nearest
groundwater monitoring wel! is MWL-BW1, approximately 0.76 mile northwest of the site.

222 Operational History

Available information indicates that Building 6631 was constructed in 1959 (SNL/NM March
2003) and is currently known as the controls facility for the Climatic Test Facility (Building 6630},
the Acoustical Test Fagcility (Building 6640) and the Complex Wave Test Facility (Building 6610).
It is assumed the Building 8631 septic system was constructed at the same 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
facilities.

in June 1991, Building 8631 was connected to an extension of the City of Albugquerque sanitary
sewer system {Jones June 1991}. The old septic system line was disconnected and capped,

and the system was abandoned in-place concurrent with this change (Romero September
2003).

2.3 Land Use

2.3.1 Current Land Use

The current tand use for DSS Site 1033 is industrial.

2.3.2 Future/Proposed Land Use

The projected tuture land use for DSS Site 1033 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. In August 1992 and August
1995, waste characterization samples were collected from the septic tank (Investigation 1}. In
May 1997, a backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). In June 1998 and August 1999, subsurface soil samples were collected from
two borings in the drainfield area (Investigation 3). Investigations 2 and 3 were required by the
NMED/HWB to adequately characterize the site and was conducted in accordance with
procedures presented in the SAP (SNL/NM October 19989) and FIP (SNL/NM November 2001)
described in Chapter 1.0. These investigations are discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts tc characterize the waste contents in numerous
SNL/NM septic tanks for chemical and radiological contamination. The primary goal of the
sampling was to identify types and concentrations of potential contaminants in the waste within
the tanks so that the appropriate waste disposal and remedial activities could be planned.

On August 17, 1992, and August 3, 1995, as part of the SNL/NM Septic System Menitering
Program, aqueous and sludge samples were collected from the Building 6631 septic tank
{SNL/NM June 1993, SNL/NM December 1995). On August 17, 1992, a sludge sample was
coliected from the septic tank and analyzed for radiological constituents. On August 3, 1995, a
sludge sample was analyzed at an off-site laboratory for volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs),
metals, and radiclogical constituents. A fraction of each sample was aiso submitted to the
SNL/NM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy
analysis prior to off-site release. The analytical results for these samples are presented in
Annex A.

The septic tank was inspected in February 1996 and was found to be dry (Shain August 1996).

3.3 Investigation 2—Backhoe Excavation

On May 15, 1997, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1033 drainfield system. The drainfield was found to have four laterals,
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 4 feet bgs. No visible
evidence of stained or discolored soil or odors indicating residuai contamination was observed
during the excavation. No samples were collected during the backhoe excavation at the site.
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34 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
June 24, 1998, and again on August 16, 1999, soil samples were collected from two drainfield
boreholes. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples
being collected at DSS Site 1033. A summary of the boreholes, sample depths, sample
analyses, analytical methods, laboratories, and sample dates are presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by

the backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top

sample interval. Once the auger rig had reached the top of the sampling interval, a 3-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 VOC 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 afiquots 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 bowt 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 areas sampled,
analytical methods, and laboratories used for the DSS Site 1033 soil samples are summarized
in Table 3.4-1.

3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1033 are presented and discussed
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2.

VOCs

VOC analytical results for the four soil samples and one duplicate soil sample collected from the
two drainfield boreholes are summarized in Table 3.4.2-1. The method detection limits (MDLs)
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Figure 3.4-1
Collecting soil samples with the Geoprobe in the DSS Site 1033, Building 6631
septic system drainfield area. View to the west. August 16, 1999
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Table 3.4-1

Summary of Areas Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1033, Building 6631 Septic System Soil Samples

Top of Sampling
" Number of ; Intervals in each Total Number of
Sampling Borehcle Borehole Total Number of Duplicate Analytical Parameters and [ Analytical Date Samples
Arga Locations (ft bgs) Soil Samples Samples EPA Methods? Laboratory Collected
Drainfield 2 8, 11 4 1 VOCs ERCL, GEL 06-24-08
EPA Method 8260
2 8, 1 4 1 SVOCs GEL 06-24-98
EPA Method 8270
2 8, 1 4 1 PCBs GEL 08-16-99
EFA Method 8082
2 6, 11 4 1 HE ERCL, GEL 06-24-98
EPA Meathod 8095
2 6, 11 4 1 RCRA Metals + Copper ERCL, GEI. 06-24-98
EPA Methods 6000/7000
2 B8, 11 4 1 Hexavalent Chromium GEL 08-16-99
EPA Method 7198A
2 6, 11 4 1 Total Cyanide GEL 08-16-89
EFPA Method 9012A
2 6, 11 4 1 Gamma Spectroscopy RPSD, GEL 06-24-98
EPA Method 901.1
2 6, 11 4 0 Gross Alpha/Beta Activity GEL 06-24-38
EPA Method 900.0
aEPA November 19866.
bgs = Below ground surface.
DSS = Drain and Septic Systems.

EFA = U.8. Environmental Protaction Agency.

ERCL = Environmental Restoration Chemistry Laboratory.
ft = Foot (feet).

GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

RCRA = Resouwrce Conservation and Recovary Act.

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

VOC = Volatile organic compound.
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Table 3.4.2-1

Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, VOC Analytical Resuits

June 1998
(On- and Off-Site Laboratories)
VOCs
(EPA Methad 82609}
Sample Attributes (ug/kgl
Record Sample
Number? ER Sample il Depth {1t} Methyiene Chioride
500397 |6631-DF1-BH1-6-S B ND (1)
600397 | 6631-DF1-BH1-11-S 11 ND (1)
600396 |6631-DF1-BH1-11-DU 11 ND (0.25)
600397 |6631-DF1-BH2-6-S 6 ND (5.2}
600397 |6631-DF1-BH2-11-S 11 ND (1.1}
Quality Assurance/Quality Control Samples (pg/L)
| 800386 |6631-DF1-TB NA 2.9
600397 | €631-DF1-EB NA ND [D.5)
600397 ) 66831-DF1-TB NA ND (0.5)

Note: Values in bold represent detected VOCs.
2EPA November 1988.
bAnalysis request/chain-of-custody record.

BH = Borghole.
DF = Drainfield.
D8S = Drain and Seplic Sysiems.
Dy = Duplicate sample.
EPA = U.S8. Environmental Protection Agency.
EB = Equipment biank.
ER = Ehvironmental Restoration.
ft = Foot (feat).
i = [dentification.
MDL. = Method detection limit.
wy'kg = Microgramis) per kilogram.
ug/l. = Microgramis} per liter.
NA = Not applicable.
ND{) = Notdetected above the MDL, shown in parentheses.
S = Soil sample.
TB = Trip blark.
VOCT  =Volatile organic compound.
36

B40657.03.01

$2/01/03 1155 AM



for the VOC analyses are presented in Table 3.4.2-2, No VOCs were detected in the soil
samples collected from the drainfield boreholes. Cne VOC, methylene chloride, a common
laboratory contaminant, was detected in the trip blank {TB} associated with these samples.

SVOCs

SVOC analytical results for the four soil samples and one duplicate soil sample collected from
the two drainfield boreholfes are summarized in Table 3.4.2-3. The MDLs for the SVOC
analyses are presented in Table 3.4.2-4. Two SVOCs, phenanthrene and pyrene, were
detected in the duplicate sample collected at 11 feet in borehole 6631-DF1-BH1 and no SVOCs
were detected in any of the other samples from this site.

PCBs

PCB analytical results for the four soil samples and one duplicate soil sample collected from the
two drainfield boreholes 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 the samples collected from the drainfield
boreholes.

HE Compounds

High explosive (HE) compounds analytical results for the four soil samples and one duplicate
soil sample collected from the two drainfield boreholes are summarized in Table 3.4.2-7. The
MDLs for the HE analyses are presented in Table 3.4.2-8. No HE compounds were detected in
the samples collected from the drainfield boreholes.

RCRA Metals, Copper, and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals plus copper, and hexavalent
chromium analytical results for the four soil samples and one duplicate soil sample collected
from the two drainfield boreholes are summarized in Table 3.4.2-9. Soil samples were analyzed
for copper because an elevated concentration of copper was detected in the sludge sample
collected in August 1995. The MDLs for the metals analyses are presented in Table 3.4.2-10.
None of the metal concentrations detected in these samples exceed the corresponding NMED-
approved background concentrations.

Total Cyanide

Total cyanide analytical results for the four soil samples and one duplicate soil sample collected
from the two drainfield boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide
analyses are presented in Table 3.4.2-12. Cyanide was detected at a concentration of 0.211
mittigrams/kilogram (kg) in the sample collected at 11 feet from borehole 6631-DF1-BH2.
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Table 3.4.2-2
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, VOC Analytical MDLs
June 1998
{On- and Off-Site Laboratories)

EPA Method 82602
Detection Limit

Analyte (ng/kg)
Acetone 2.2-26
Benzene D25-5.2
Bromodichloromethane 0.24-5.2
Bromoionn 0.27-5.2
Bromomethane 0.67-5.2
2-Butanone 2.1-26
Carbon disulifide 1-5.2 )
Carbon tetrachloride D.22-5.2
Chlorobenzene 0.25-5.2
Chioroethane - 0.72-5.2
Chioroform 0.24-5.2
Chloromethane C.43-5.2
Dbromochioromethane 0.21-5.2
1,1-Dichloroethane 0.2-5.2
1,2-Dichloroethane 0.23-5.2
1,1-Dichioroethens 0.25-5.2
¢is-1,2-Dichloroethene : 0.25-5.2
trans-1,2-Dichloroethene . 0.19-5.2
1,2-Dichlorgpropane 0.23-56.2
cis-1,3-Dichlaropropene 0.25-2.6
trans-1,3-Dichloropropene 0.22-5.2
Ethyibenzene 0.23-10
2-Hexanone 4.4-52
Methylene chlgride 0.25-5.2
4-Methyl-2-pentancohe 2.9-26
Styrene 0.22-52
1,1,2,2-Tetrachloroethane 046-5.2
Tetrachiorosthene 0.23-10
Toluene 0.22-5.2
1,1,1-Trichloroethane 0.18-5.2
1,1,2-Trichlorgethane 0.24-52
Trichlorcethene 0.27-5.2
Vinyl acetate 1.8
Vinyl chloride 0.4-5.2
Xylene D.62
o-Xylene 2.1-10
p-, xylene, m-Xylene 3.1-16

2EPA November 1986.

0SS = Drain and Septic Systems.

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

pgkg = Microgramys) per kilogram.

VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
June 1998
(Off-Site Laboratory)

Sample Attributes SVOCs (EPA Method 82702) {ug/kg)

Record Sampie

Number® ER Sample iD Depth {it) Phenanthrene Pyrene
600398 | 6631-DF1-BH1-6-S 6 ND {170} ND (170}
600396 |6631-DF1-BHI1-11-8 11 ND (170} ND (170}
600396 | 6631-DF1-BH1-11-DU 11 230 J (338) 220 J (338
600396 | 6631-DF1-BH2-6-S 6 ND (170) NG (170}
600396 |6631-DF1-BH2-11-8 11 ND {(170) ND (170)

Quality Assurance/Quality Control Samples fug/l) |
600396 | £631-DF1-EB [ NA ] ND (5) | ND(5) |

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

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA  =U.S. Environmental Protection Agency.

EB = Equipment blank.

ER = Environmental Restoration.

1t = Foot (feet}.

1D = |dentification.

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

quantitation limit, shown in parentheses.
MDL = WMethod detection limit.
wg/kg = Microgram(s) per kilogram.

ug/L = Microgram(s} per liter.

NA = Not applicable.

ND{) = Notdetected above the MDL, shown in parentheses.
3 = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs
June 1998
(Off-Site Laboratory)

EPA Method 82703
Detection Limit
Analyte (na/kg)
Acenaphthene 170
't Acenaphthylene 170
Anthracene 170
Benzo(a)anihracene 170
Benzo{a)pyrene 170
Benzo(b)ftuoranthiene 170
Benzo(g,h,ijperylene 170
Benzo(kjtiugranthene 170
Benzoic acid 330
Benzyl alcohacl 170
4-Bromophenyl phenyl ether 170
Butylbenzyl phthalate 170
4-Chlorobenzenamine 330
bis(2-Chloroethoxy)methane 170
bis{2-Chloroethyl)ether 170
his-Chloroisopropyl ether 170
4-Chloro-3-methylphenol 170
2-Chioronaphthalene 170
2-Chlorophenol 170
4-Chlorophenyl phenyl ether - 170
Chrysene 170
m,p-Cresol 170
o-Cresol 170
Dibenz{a,h}anthracene 170
Dibenzofuran 170
1,2-Dichlorobenzene 170
1,3-Dichlorobenzene 170
1,4-Dichlorobenzene 170
3,3-Bichlorobenzidine 830
2,4-Dichlorophenol 170
Diethylphthalate 170
2,4-Dimethylphenol 170
Dimethylphthalate 170
Di-n-butyl phthalate 170
Dinitro-o-cresol 170
2.,4-Dinitrophenol 330
2.4-Dinitrotoluene 170
2,8-Dinitrotoluene 170
Di-n-octyl phthalate 170
1,2-Oiphenyihydrazine 170
bis{2-Ethylhexy!) phthalate 170
Fluoranthene 170

Reler to footnotes at end of table.
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Table 3.4.2-4 (Concluded)

Summary of DSS Site 1033, Building 6631 Septic System Confirmatory Scil Sampling

SVOC Analytical MDLs

June 1938
{Off-Site Laboratory)
EPA Method 82702
Detecticn Limit
Analyte {ug/kg)
Fluorene 170
Hexachiorobenzene 170
Hexachlorobutadiene 170
Hexachlorocyclopentadiene 170
Hexachloroethane 170
Indeno(1,2,3-c,d)pyrene 170
Isophorone 170
2-Methyhaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nitrobenzene 170
2-Nitrophenol 170
4-Nitrophenol 330
n-Nitrosodipherylamine 170
n-Nitrosodipropylamine 170
Pentachlorophenol 170
Phenanthrene 170
Phenol 170
Pyrene 170
1,2.4-Trichlorobenzene 170
2,4 5-Trichloropheno! 170
2,4,6-Trichloropheno! 170
aEPA November 1986.

DSS = Drain and Septic Systems.

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

ng/kg = Wicrogram(s} per kilogram.

SVYOC = Semivolatile organic compound,
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Table 3.4.2-5
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
August 1999
(C#f-Site Laboratory)

Sample Attributes PCB

Record
Number?
802761

Sample
ER Sample iD Depth (ft)
B6631-DF1-BH1-6-S 6

{EPA Method 82802}
(uNg/ggl

602761 | B6631-DF1-BH1-11-5 11 ND

602761 | B6631-DF1-BH2-6-S ND

6
602761 | B6631-DF1-BH2-6-DU 6 ND
602761 | Be631-DF1-BH2-11-§ i1 ND

_2EPA November 1286.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.
DU = Duplicate sample.
EPA  =U.S. Environmentai Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
D = |dentification.
pa’kg = Microgram(s) per kilogram.
ND = Not detected.
PCB = Polychlorinaled biphenyl!,
s = Soil sample.

Table 3.4.2-6
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs

August 1999
{Off-Site Laboratory)

EPA Meathod 80822
Detection Limit
Analyte (ugkg)

Aroclor-1016 1.22
Aroclor-1221 2.82
Aroclor-1232 1.63
Aroclor-1242 1.67
Aroclor-1248 0.907
Aroclor-1254 1.16
Aroclor-1260 0.943

aEPA November 1986.

DS8S = Drain and Septic Systems.

EPA = UY.S. Environmental Proteclion Agency.

MDL = Methed detection limit.

ng/kg = Microgrami(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1033, Building 6631 Septic System
Confirnatory Soil Sampling, HE Compound Analytical Results
June 1998
(On- and Off-Site Laboratories)

Sample Attributes HE
Record Sample (EPA Method 83304)
Number® ER Sampie ID Denth (1) (ng/kg)
600387 | 6631-DF1-BH1-6-S 6 ND
600397 |6631-DF1-BH1-11-8 11 ND
600386 |6631-DF1-BH1-11-DU 11 ND
600397 [ 6631-DF1-BH2-6-S 6 ND
600397 |[6631-DF1-BH2-11-S 11 ND
Quality Assurance/Quality Control Samples (ug/l)
600387 |6631-DF1-EB | 11 [ ND

aEPA November 1986.

bAnalysis requestfchain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.
EB = Equipment blank.

ER = Environmental Restoration.
ft = Foot (feet).

HE = High explosive{s).

|»; = ldentification.

ng/kg = Microgram(s) per kilogram.
pg/L = Migrogram(s) per liter.

ND = Not detected.

S = Soil sample.
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Table 3.4.2-8
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs
June 1998
{On- and Oft-Site Laboratories)

EPA Method B330°
Detection Limit
Analyte (mg/kg)

2-Amino-4,6-dinitrotoluene 0.0066-0.13
4-Amino-2,6-dinitrotoluene 0.0055-0.1
1,3-Dinitrobenzene 0.0041-0.074
2.4-Dinitrotoluene 0.0062-0.24
2,6-Dinitrotoluens 0.0065-0.28
Nitrobenzene 0.0062-0.17
2-Nitrotoluene 0.0078-0.15
3-Nitrotoluene 0.0011-0.15
4-Nitrotolusne 0.0011-0,13
HMX ‘ D.0053-D.13
Pentaerythrito) tetranitrate 0.0075-0.34
RDX 0.0097-0.18
1,3,5-Trinitrobenzene 0.0066-0.1
2.4 8-Trinitrotcluene 0.0057-0.28

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

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

mg/kg = Milligram(s) per kilogram.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
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Table 3.4.2-9
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampiing, Metals Analytical Results
June 1998 and August 1999
{On- and Off-Site Laboratories)

Sample Altributes Metals (EPA Method 6000/7000/7196A%) (mg/kg)
Record Sample Chromium 1
Number® ER Sample 1D Depth ()] Arsenic | Barium| Cadmium __ [Chromium (VD Copper| Lead | Mercury | Selenium | Silver
00397, 6027611 6631-DF 1-BH1-6-3 & 32 1904 [ 0.12J(0.16} 78 ND (0.034) | 5.2 56 | ND(0.041) 0(.38).J ND
1 i 1.2 {0.041
600397, 602761 | 8631-DF 1-BH1-11-S 11 3 120 J 0.26 7.8 ND {0.0337)| 6.6 8.5 | ND (0.042) 0.45)J ND )
(1.3 {0.042
600396 6631-DF1-BH1-11-DU 11 299 | 985 0.0841 J 617 NS 587 | 463 [ND(0.0173)|ND(0.07){ ND
(0.486] [0.031)
800337, 602761 | 6631-DF 1-BH2-6-5 8 37 2104 1 0.11J(0.14) 5.8 ND (0.0339} | 44 46 | ND(0.04) [ 0.38J [ND (0.04)
(1.2} |
602761 6631-DF 1-BH2-6-DU 6 NS NS | NS NS ND {0.0339) | NS NS NS NS | NS
600387, 6027611 6631-DF1-BH2-11-8 11 32 1007 10150 (@.17) 8.1 ND (0.0338) 6.4 6.9 0.086J ([ND(0.31)] NOD
0.17) (0.042
Background Concentration——Southwest Area 44 214 0.8 159 1 182 | 11.8 <0.1 <1 <1
Supergroug®
Quality Assurance/Quality Control Samples (ug/l)
600397 6631-DF 1-EB NA J ND {3.4) {ND (4)] ND(0.23) | ND{8.5) NS ND ND | ND{0.23} ) ND{1.7) |ND (0.23)
7)) | (1.7)
AEP A November 1986.
BAnalysis request/shain-of-custody record.
“Dinwiddie September 1897.
BH = Borehole. J() = The reperied value is greater than or equal to the MDL
DF = Drainfield. but is less than the practical quantitation imit, shown in
D8S = Drain and Septic Systems. parenthases.
DU = Duplicate sample. MDL  =Method detection Fmit,
EB = Equipmeant blank. g/l = Microgram(s) per liter.
EPA = U.S. Environmental Protection Agency. mg/kg = Milligram({s) per kilogram.
ER = Environmental Restoration, NA = Not applicable,
ft = Foot (feet). ND{} = Notdetscted above the MDL, shown in parentheses.
ID = ldentification. NS = Not sampled.
J = Analytical rasuit was qualified as an estimated value. S = Soil sample.




Confirmatory Soil Sampling, Metals Analytical MDLs

Table 3.4.2-10
Summary of DSS Site 1033, Building 6631 Septic System

June 1998 and August 1999
{On- and Off-Site Laboratories)

EPA Method 6000/7000/7196A2
Detection Limit
Analyte (mgrkg)
Arsenic 0.149-0.63
Barium 0.0166—-0.53
Cadmium 0.0104-0.042 ]
Chromium 0.0365-0.74
Chromium {VB 0.0337-0.034
Copper 0.066-1
Lead 0.0338-0.32
Mercury 0.0173-0.042
Selenium 0.07-0.32
Siiver 0.031-0.042 ]
aEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
MDL = Method detection fimit.
mg/kg = Milligram{s) per kilogram.
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Table 3.4.2-11
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
August 1999
{Off-Site Laboratory)

Sample Attribuies . Total Cyanide

Record Sample | (EPA Method 8012A2%)
Number? ER Sample 1D Depth (ft) (mg/kg)
602761 | 6631-DF1-BH1-6-5 6 ND (0.138)
602761 | 6631-DF1-BH1-11-8 11 ND (0.139)
602761 | 6631-DF1-BH2-6-8 5 ND {0.136)
602761 | 6631-DF1-BH2-6-DU 8 ND (0.138)
602761 {6631-DF 1-BH2-11-5 11 0.211 J (0.497)

Mote: Values in bold represent detectad total cyanide.

sEPA November 1986.

PAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sampie.

EPA = U.S. Environmeantal Protection Agency.

ER = Environmental Restoration.

fl = Foot (feet).

1o = |dentification,

JO) = The reparted value is greater than or equal 1o the MDL but is less than the

practical quantitation limit, shown in parentheses.
mgfkg = Milligram{s) per kilogram.
MDL = Method detection limit.
ND () = Not detected above the MDL, shown in parentheses.
s = Soil sample.

Table 3.4.2-12
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 1999
(Ctt-Site Laboratory)

EPA Method 9012A2
Deteaction Limit
Analyte {mo/ka)
Total Cyanide 0.136-0.139

SEPA Novermber 1986.

DSS = Drain and Sepftic Systems.

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

ma/kg = Milligram(s) per kilogram.
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Radionuclides

Gamma spectroscopy results for the four soil samples and one duplicate soil sample collected
from the two drainfield boreholes are summarized in Table 3.4.2-13. No activities above
NMED-approved background activities were detected in any sample analyzed. However,
although not detected, the minimum detectable activities (MDAS) for uranium-235 and
uranium-238, in the four samples analyzed by the SNL/NM RPSD Laboratory, exceeded the
background activities because the standard gamma spectroscopy count time for soil samples
(6,000 seconds) was not sufficient to reach the NMED-approved background activities
established for SNL/NM soil. Even though the MDAs may be slightly elevated, the values are
still very low, and the risk assessment outcome for the site is not significantly impacted by their
use.

Gross Alpha/Beta Activity

Gross alpha/beta activity analytical results for the four soil samples collected from the two
drainfield boreholes are presented in Table 3.4.2-14. No gross alpha or beta activities greater
than the New Mexico-established background (Miller September 2003) were detected in any of
the samples. These results indicate no significant levels of radioactive material are present in
the soil at the site.

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

Quality assurance/quality control samples were collected at an approximate frequency of 1 per
20 field samples. These included duplicate samples, equipment 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, although the results were used in the data
validation process for all the samples in that batch.

An aqueous TB was included in the sample cooler containing the VOC soil samples sent to
SNL/NM ER Chemistry Laboratory and in the sample cooler containing the duplicate VOC soil
sample sent to General Engineering Laboratories, Inc. (GEL) in June 1998. As shown in
Table 3.4.2-1, methylene chloride was detected in the TB sample sent to GEL. Methylene
chloride is a common laboratory contaminant and may not be indicative of contamination.

A set of aqueous EB samples was coliected following completion of soil sampling in the
Building 6631 drainfield in June 1998. These EB samples were analyzed for the same
constituents as the soil collected at that time (including VOCs, SVOCs, HE compounds, and
RCRA metals plus copper). No VOCs, SVOCs, HE compounds, or metals were detected in any
of the EB samples.
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Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Resuits

Table 3.4.2-13
Summary of DSS Site 1033, Building 6631 Septic System

June 1998
(On- and Off-Site Laboratories)

Sampie Altributes

Activity (EPA Method 901.13) (pCirg)

Record Sample Cesium-137 Thotium-232 Uranium-235 Uranium-238
Number® ER Sample ID Depth {#t) Result Error® Resuit Error Result Error® Hesult Error®

600398 | 6631-DF1-BH1-6-5 6 ND {0.0325) -- ND {0.136} -- ND {0.224) - ND {3.22) -

600398 | 6631-DF1-BH1-11-S 13 ND (0.0298) - 0.681 0.383 | ND(0.225) - ND (3.18) -

600396 | 6631-DF1-BH1-11-DU 11 ND (0.0131) - 0.902 0119 |ND (0.0687) o ND (0.394) -

600398 | 6631-DF 1-BH2-6-S 6 ND (0.0342 - 0.636 0.325 | ND (0.240) - ND (3.46)

600398 | 6631-DF 1-BH2-11-8 11 ND (0.0339) - 0.758 0.392 ND (0.235) - ND (3.44) -
Background Activity-—Southwest Area Supergroup¥ 0.079 NA 1.01 NA Q.16 NA L 1.4 NA

Note; Values in bold excesded background scil activities,

BERPA Novernber 1986
banalysis requestichain-of-custody record.

“Two standard dsviations about the mean detectad activity.

“Dinwiddie September 1997,

BH = Borehole.

DF = Drainfield.

bS8 = Drain and Septic Systems.

oy = Duplicate sample.

EPA  =U.S, Epvirgnmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (teet),

iD = |denlification.

MDA = Minimum detectable activity.

NA = Not applicabla.

ND () = Not detected above the MDA, shown in parentheses.
ND () = Not detected, but the MDA (shown in parentheges) exceeds background activity.
pCilg = Picocuria(s) per gram.

S = Soil sample.
- = Error not provided for nondetect resulis.




Table 3.4.2-14
Summary of DSS Site 1033, Building 6631 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
June 1998
(Off-Site Laboratory)

Sample Atiributes Activity (EPA Method 9006.02) (pCifg})

Record Sample Gross Alpha Gross Beta

Number® ER Sample ID Depth (ft) Result Error® Result Errore

600396 |6631-DF1-BH1-6-5 6 8.58 2.98 22.3 387

600396 | 6631-DF1-BH1-11-S i1 B8.77 .15 21.6 379

600396 | 6631-DF1-BH2-6-5 6 10.1 3.8 17.1 3.67

500396 |6631-DF1-BH2-11-5 11 15.8 4.19 22.9 4.07
Background Activity® 17.4 NA 35.4 NA

aEPA November 1986.

bAnalysis request/chain-of-custody record.

cTwo standard deviations about the mean detected activity.
dMiller September 2003.

BRH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.S. Envirchmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (leet].

ID = Identification.

NA = Not applicable.

pCifg = Picocuries per gram.

5 = Soil sampie.

As shown in Tables 3.4.2-1, 3.4.2-3, 3.4.2-5, 3.4.2-7, 3.4.2-9, 3.4.2-11, and 3.4.2-13, to assess
the precision and repeatability of sampling and analytical procedures, duplicate soil samples
(designated ‘DU’) were collected and analyzed at the on- and off-site laboratories for VOCs,
SVOCs, PCBs, HE compounds, RCRA metals plus copper, hexavalent chromium, cyanide, and
radichuclides by gamma spectroscopy.

As shown in Tables 3.4.2-1 and 3.4.2-7, VOC and HE compound concentrations in samples
6631-DF1-BH1-11-S and duplicate sample 6631-DF 1-BH1-11-BU, collected from the same
sampling interval, all VOCs and HE compounds were nondetect. As shown in Tables 3.4.2-5
and 3.4.2-11, PCB and cyanide concentrations in samples 6631-DF1-BH2-6-S and duplicate
sample 6631-DF1-BH2-6-DU, collected from the same sampling interval, were nondetect.

As shown in Table 3.4.2-3, no SVOCs were detected in the sample 6631-DF1-BH1-11-S.
However, phenanthrene and pyrene were detected at concentrations of 230 J micrograms
(ug¥kg and 220 J pg/kg in the duplicate sample 6631-DF1-BH1-11-DU. The analytical resuits,
as shown in Tables 3.4.2-9 and 3.4.2-13, for RCRA metals plus copper concentrations and
radionuclides by gamma spectroscopy for soil sample 6631-DF1-BH1-11-S and duplicate
sample 6631-DF1-BH1-11-DU are comparable.

All laboratory data were reviewed and vertified/validated according to Data Verification/Validation

Level 3, Rev. 0 {SNL/NM July 1994) or SNL/NM ER Project Data Validation Procedure for
Chemical and Radicchemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0
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(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. 02 (SNL/NM July 1996). Annex B contains the data
validation reports for the samples collected at this site. The data are acceptable for use in this
NFA proposal.

3.5 Site Sampling Data Gaps
Analytical data from the site assessments are sufficient for characterizing the nature and extent

of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1033.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1033, the Building 6631 septic system, is based upon
the COCs identified in the soil samples coliected from beneath the drainfield at this site. This
section summarizes the nature and extent of contamination and the environmental fate of the
COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1033 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals plus copper, hexavalent chromium, and radionuclides. SVOC compounds phenanthrene
and pyrene were detected in the duplicate soil sample 6631-DF1-BH1-11-DU, and cyanide was
detected in a soil sample collected from the 11-foot interval from borehole 6631-DF 1-BH2-11-S.
No VOCs, PCBs, HE compounds, or hexavalent chromium were detected in any of the soil
samples collected at this site. None of the eight RCRA metals plus copper were detected at
concentrations above the approved maximum background concentrations for SNL/NM
Southwest Area Supergroup soils (Dinwiddie September 1997). When a metal concentration
exceeded its maximum background screening value or the nonquantifiable background value, it
was carried forward in the risk assessment process. None of the four representative gamma
spectroscopy radionuclides were detected at activities exceeding the corresponding background
levels. However, the MDA values for most of the U-235 and U-238 analyses exceed the
background activities. Finally, no gross alpha/beta activities were detected above the New
Mexico-established background levels (Miller September 2003) 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 drainfield. Possible secondary release mechanisms include the uptake
of COCs that may have been released to the soil beneath the drainfield (Figure 4.2-1). The
depth to groundwater at the site (approximately 499 feet bgs) precludes migration of potential
COCs into the groundwater system. The potential pathways to receptors include soil ingestion,
dermal contact, and inhalation, which could occur as a result of receptor exposure to
contaminated subsurface soil at the site. No intake routes through ptant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarics. Annex C
provides additional discussion on the fate and transport of COCs at DSS Site 1033.

Table 4.2-1 summarizes the potential COCs for DSS Site 1033. All potential COCs were
retained in the conceptuat model and were evaluated in both the human health and ecological

risk assessments. The current and future land use for DSS Site 1033 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
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Conceptual Site Model Flow Diagram for DSS Site 1033, Building 6631 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1033, Building 6631 Septic System
Maximum Number of
Background Samples Where
COQCs Limit/Southwest Maximum Average Backgreund
Numberof | Greaterthan | Area SupergroupP Concentration® Concentrationd Concentration
COC Type Samples® Backgraund (mg/kg) (ma/kg) (mg/kq) Exceeded®
VOCs 5 Nene NA NA NA None
SVQCs 5 Phananthrene NA 0.230 0.114 1
5 Pyrene NA 0.220 0.112 1
PCBs 5 Nane NA NA NA Nohe
HE 5 None NA NA NA None
RCRA Metals + Copper 5 Nona NA NA NA None
Hexavalent Chromium 4 Nene NA NA NA None
Cyanide 5 Gyanide NA 0.211 0.0973 1
Radionuclides | Gamma Spectroscopy 5 U-235 0.16 ND (0.240) NG! 4
(pCiig} 5 U-238 | 1.4 ND (3.46) NC! 4
Gross Alpha 4 None ! NA NA NA None
Gross Beta 4 None I NA NA NA None

AMNumber of samples includes duplicates and splits.
bDinwiddie September 1997.

“Maximum concentration is either the maximum amount detactad or the maximum MDL or MDA if nothing was detected.

dAverage concentration includes all samples except blanks. The average is calcufated as the sum of detected amounts and one-half of the MDLs for nondetect

resulis, divided by the number of samples.

®See appropriate data table for sample locations.
‘An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy.
IMiller September 2003,

COC = Constituent of concem.
0SS = Drain and Septic Systems.
HE = High explosive(s).

MDA = Minimum detectable activity.

=
O
o

= Method delection limit.

= Milligram(s) per kilogram.
Not applicable.

Not calculated.

= Not detected above the MDA, shown in parentheses.

PCB = Polychlorinated biphenyt.

VoG

= Picocurie(s) per gram.
= Aesource Conservation and Recovery Act.
= Semivolatile organic compound.

= Volatile organic compound,




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. The dermal pathway
is included because of the potential for receptors to be exposed to the contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential Jand-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1033.

4.3 Site Assessment

Site assessment at DSS Site 1033 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment performed for DSS Site 1033 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1033 poses no significant threat to human health
under either the industrial or residential land-use scenarics. Ecological risks were found to be
insignificant because no pathways exist.

4.3.2 Risk Assessments

Risk assessments were performed for both human health and ecological risks at DSS
Site 1033. This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1033 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because SVOCs, metals, cyanide, and radionuclides are present, above
background, or nonquantified background it was necessary to perform a human health risk
assessment analysis for the site, which included all COCs detected. Annex C provides a
complete discussion of the risk assessment process, results, and uncertainties. The risk
assessment process provides a quantitative evaluation of the potential adverse human health
effects from constituents in the site’s soil by calculating the hazard index (Hl) and excess cancer
risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1033 is 0.08 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 Hli risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.08. There is no quantifiable or
incremental excess cancer risk for DSS Site 1033 COCs under an industrial land-use setting.
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. Both the incremental HI and excess cancer risk are below NMED
guidelines.
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The HI calculated for the COCs at DSS Site 1033 is 0.27 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 COC risk (without rounding), is 0.27. There is no
guantifiable or incremental excess cancer risk for DSS Site 1033 COCs for a residential land-
use setting. 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. Both the incremental HI and incremental excess cancer risk
are below NMED guidelines.

For the radiological COCs, two of the constituents (uranium-235 and uranium-238) had an MDA
or reported value greater than the corresponding background values. The incremental total
effective dose equivalent {TEDE) and corresponding estimated cancer risk from radiological
COCs are much lower than U.S. Environmental Protection Agency (EPA) guidance values; the
estimated TEDE is 1.2E-2 millirem (mrem)/year (yr) for the industrial land-use scenario. This
value is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The
corresponding incremental estimated cancer risk value is 1.4E-7 for the industrial land-use
scenario. Furthermore, the incremental TEDE for the residential land-use scenario that results
from a complete loss of institutional control is 3.0E-2 mrem/yr with an associated risk of 4.0E-7.
The guideline for this scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site
1033 is eligible for unrestricted radiolcgical release.

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

Table 4.3.2-1
Summation of Radiological and Nonradiological Risks from
DSS Site 1033, Building 6631 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
industrial 0.0 1.4E-7 1.4E-7
Residential 0.0 4.0E-7 4.0E-7

DSS = Drain and Septic Systems.

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

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March
1998). An early step in the evaluation compared COC concentrations and identified potentially
bioaccumulative constituents (see Annex C, Sections IV, VII.2, and VIL.2.1). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodclogy,
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Environmental Restoration Program, Sandia National Laboratcries, New Mexico” (IT July 1998).
The risk assessment also includes the estimation of exposure and ecological risk.

All COCs at DSS Site 1033 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.

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1033 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 1033, 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 1033 for the following reasons:

» The soil has been sampled for all potential COCs.

» No COCs are present in soil at levels considered hazardous to human health for
either an industriat 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 1033 is proposed for an NFA
decision according 1o Criterion 5, which states, “the SWMU/AQOC 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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Septic Tank Sampling Results






Attachment 1

Sandia National Laboratories
Septic System Monitoring Program
1992 Report

Building 6631



Building 6631
Area 3
Sample ID No. SNLA008585
Tank [ID No. NRN

On August 17, 1992, a sludge sample was collected from the septic tank serving
Building 6631. During review of the radiochemistry data, the following items were noted:

226Ra was measured at 0.935 pCi/mL, which does not exceed the investigation
level (L) calculated during this monitoring effort. However, this measurement
exceeds the U.S. Department of Energy (DOE) derived conccntranon guldehnc
(DCG) of 0.5 pCi/mL. A more sensitive technique for assaying *?Ra may be
warranted.

214ph was measured at 0.401 pCu’mL which is above the [L calculated during
this monitoring effort. No other B3y progeny was measured above the IL,
which may indicate high radon levels at the site. The level of 214ph was less
than 0.1 percent of its DGC himit.

212py was measured at 0.473 pCi/mlL, and 20871 was measured at 0,154 pCy/mL.
These findings suggest above background levels of 2%Th exist at this location.
The 212Pb (3.1 percent) level was within DOE DCG constrainss. 2871 is not

regulated under DOE DCG.

AL/WP/6-93SNL:R2792.7C/LT



[ Results of Septic Tank Analyses
{Siudge Sample)

Building No/Area: 5631 A-3 |
Tank ID No.: NRN
Date Sampled: B/17/92
Sample (0 No.: SNLAGQ358S
Measured + 2 Sigma 1
Analytical Parameter Concentration Uncertainty Units
Gross Alpha 1E+1 2E+1 pCifg
Gross Beta 2E+1 4E+1 pCitg
Gross Alpha 1E+1 2E+41 pCig ]
Gross Beta 2E+1 3E+1 pCirg
Gross Alpha 3E+1 2E+1 pCiig
Gross Beta DEs1 3E+1 pCilg
Gross Alpha 1E+1 2E+1 nCig
Gross Beta JEL1 3B+ pCifg
Tritium -3E-01 3E-M pCil
Actinium-228 0.551 (0.7) 0.0237 (0.2) pCiamL
| Bismuth-212 0.245 (<0.751) 0.0384 pCifmL
Bismuth-214 0.403 (0.5 0.0212 (0.2) pCifmi
Cesium-137 <0.0185 ({<0.487) NA pCifmL
Potassium-40 0.124 (0.1} 0.313 (2) pCumL
Lead-212 0.473 (0.5) 0.0252 (0.1) pCimL
Lead-214 0.401 (0.4) 0.0208 {0.2) pCimL
Radium-225 0.935 [<0.517) 0.128 [ gCiml
Thorium-234 <0.232 [<0.618) NA pCimi
Thallium-208 0.154 {D.3) 0.0104 (0.1) pCimL

NO = Not Detecled
NA = Not Apoplicable

Note: Values in parenthesis are measurements reported by

welght).

ALWPIE-33/ENL:R2T92-1C1B
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Summary Tables of Analytical Reports
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SANDIA NATIONAL LABORATORIES
SEPTIC TANK CHARACTERIZATION
SUMMARY TABLES OF ANALYTICAL REPORTS

December 1995

Prepared for:

Sandia National Laboratories
Waste Management and Regulatory Projects
Department 7583
Albuquerque, New Mexico 87185-1303

Prepared by:
IT Corporation

5301 Central Avenue NE, Suite 700
Albuquerque, New Mexico 87108

December 14, 1995



RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building 1Dz 5631
Sampie ID Number: i 024298
Date Sampled: 8-03-85
Percent Moisture: Various®
Detection Limit NM Discharge CODA Discharge
Parameter [Mathod) Result {oL) Limit? Limit® Comments
Volatite Drganics (8260) {vo'kg) {vokg) (mgt) (mgl}
Mathylene Chipride 8J 10 0.1 TTO=5.0
Mathylena Chioride 8 10 01 TTO =50
{reanalyses)
Acetone 80 10 NR NR
Acetone (reznalyses) 26 10 NR NR
Trichlorofluoromethane 4J 1] NR TTO =50
Benzene 3B8J 10 0.0t TTO =50
Toluene - 24 10 0.75 TTIO0 =50
Semivolatie Organics (8270) wog) fugg) (mg1t) fmg)
Phenartiirene aa) 330 NRA Ti0 =50
Fluoranthene 280J 330 NR TT0 =50
Pyrene 2704 330 NR. TT0=50
BenzolajAnthracene 340 330 NR TIO =50
Chrysene 380 330 NAR TI0=50
bis{2-Ethyihexyl)Phtnalate 7% 330 NR TIO = 5.0
Benzo{x)Fupranthene 1004 330 NR TT0=50
Benzofa)Pyrane 260J 3w Q0007 TTO =50
indenc(1,2.3-CD)Pyrane 78) 330 NR TTC = 50
Benzo{g.h.ilParyiens 57J 330 NR TTO0 =50
Pesticides/PC8s (8080) (g} {vgkg) (mg) imgtL}
4.4' -DDE 14 3.3 NR TTO =50
Endrin ND X 31 NR TG =5.0
4.4-0DT NO X 20 NR TTO=5D
Engrin Aldahyda ND X 18 NR O =5.0
5.5 ppm )

Reler to footnotes at end of table.

ALMS-9SMP/ISNLT3B1E-1/1

301455.221.07.000 12-8-95 3:59pm
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

NA = Not reguiated,

Buiiding ID: 6631
Sample ID Number: ' 024398 .
Date Sampled: 8-03-85
Percent Moisture: Various®
Detaction Limit WM Discharge COA Discharge
Parameter (Method} Result (DL) Limit Limit® Comments
Mesals (5010/7470) (mgig) (mokg) (mgh) tmot) |
Arsenic 7.9 1.0 0.1 ) 20
Barium 150 20.0 1.0 20.0 N
Cadmium 3.0 25 0.01 2.8
Chromium £6.7 10.0 0.05 20.0
Copper 4T 125 3.0 16.5
Lead £8.6 10.0 0.05 32
Manganese 179 1.5 0.2 200
Nicke! 392 4.0 ) 0.2 12.0
Selenium 0.464 0.50 .05 20
Sitver €3 50 | 0.05 5D
Thallium. 40 1.0 NR NA
Zine 527 20 10.0 280
Mercury 1.8 .10 0.002 V 0.1
Notes;

3 percent moisture = 3,57 for VOCs; 2.73 for SVOCs, Peslicides and PCBs: and 5.18 for maetals.

® New Mexico Water Quality Control Commission Regulations (1990}, Section 3-103.

¢ City of Albuquerque Sewer Use and Wastewater Control Ordinance {1993), Section 8-3-3 M —~ maximum allowable conceritration fot grab sampie.
B = Analyte detected in method blank.

X = Elgvated detsction imit due 1o PCB imerferance,

0L = Delection imit indicated on laboratery raport.

I0L = Instrument detection himit.

J = Estimated concentralion of analyte, betwaen DL and 1DL.
ND = Not detecteg above DL indicales.

AL/9-95/WPISNL:T3816-1/2

301455.221.07,000 12-B-95 3:59pm



RESULTS OF SEPTIC TANK SAMPLING _
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Buiiding 1D: 6631
Sampie 1D Number: 024398
Date Sampled: B-03-35
Percent Molsture: Not Reported
NM Discharge .
Parametsr (Method) Result MDA Critical Level Limit* Comments
Isetopic Analyses® {pCllg = 2-0) {pCi/g) . (pCig) {oCiig}
Tritium 122+ 53 54 46.% : NR
Piutonium-238/240 o.oosi 0.013 0.030 o018 NR
Plutonium-238 0.001 £ 0.009 0.025 0016 NR
Strontium-30 : 0.08 £ 0.0 0.61 028 NR
Thofium-232 025+ 0.07 0.017 D13 | NR
Thotium-230 0.15 £ 0.05 0.018 0.014 NR
Thorium-228 ) 0.8 £.0.06 0034 0.022 NA
Uranium-238 0.96 £ 0.20 0.020 0.015 NR
Uranium-235/236 0.038 £ 0.029 oo 0.022 NA
Uranium-234 ‘ 1.51 2029 0.028 0.020 NA
Gamma Spectroscopy’ pCilg = 2-0) (pCilg) (pCi) pCifg)
Cesium-137 ND 0.11 0.051 NR
Cesium-134 ND 0.099 0.046 N
Polassium-40 167+28 04 0.14 NR
Chromium-51 ND 1.10 0.50 . NAR
lron-59 ND - 0.30 0.13 NA
Cobalt-60 ND 0.1t oo NR
Zirconium-95 ’ ND 0.20 0.090 NA
Ruthenium-103 ND on 0.051 NR
Ruthenum-106 ND 0.85 0.45 : NR
Gerium-144 ND o4y - 0.23 NR
Thallium-208 023+0.12 WAL NL NR
Leag-210 133+096 ) 1.10 NL ) NR
Lead-212 083 £0.13 0.13 0.059 NR
Lead-214 ’ 0.67 £ 0.15 0.16 . 0o7? NR -

Refer to footnotes at end of table,

AL/Z-05/WP/SNL-T3816-21 301455.221.07.000 10-12-35 12:17pm



RESULTS OF SEPTIC TANK SAMPLING

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Bullding ID: 6631
Sample 1D Number: 024398 -
Date Sampled: 5-03-35
Percent Moisture: Not Reported
NM Discharge
Paramaster (Method) Result MDA Critical Leve! Limit* Comments
Gamma Specrroscopy’ {pC¥y + 2-0) (pCirg} (pCiy) {pCig)
Bismuth-214 0.57 + 0.24 0.22 NL NA
Radium-224 207 +146 1.40 NL NR »
Radium-226 0.64 1 0.13 022 0.10 30.0
Radium-228 ND 0.50 0.28 30.0¢
Actiniim-228 ND 0.60 0.28 NR
Thonum-231 ND a.19 1.50 NR
Thorium-232 . ND D.60 028 NR
ThonRtim-234 1891075 - 0.828 048 NR
Uranium-235 ND 0.51 0.25 NR
Uranium-238 1.8 £ 0.75 098 0.48 NR
Americium-241 ND 0.12 0.058 NR
HNotes:
* New Mexico Water Quality Control Commission Reguiztions (1950), Saction 3-103.
* Tritium analyzed by EMSL-LV-0539-17; isotopic uranium by NAS-NS-3050; plutonium by SL1302&/SL13033; strontium by 7500-5R; thorium by NAS-NS-
3004,
¢ Analyzed by method HASL 300 at Quanterra, St. Louis.
¢ NMWQCCE standamd for Ra-225 + Ra-228 combined in pCiL.
‘ MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NR = Not regulated.
l NL = Not fisted.
AL/9-85AWPISNI-T3816-2/2

301455.221.07.000 10-12-95 1217pm
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Soil Sample Data Validation Results



SAMPLE FINDINGS SUMMARY

Site: ST # DF

ARCOC: _ ppo 35 &

Data Classification: éﬂa// I Me’téla e s

Sample’
Fraction No.

Analysis

DV
Qualifiers © Comments

y

z&azﬁj i @M’ML/

QGW

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

Analysis - Use valid test methods provided below or if the result applies to an individual anahte within a test method.

use the CAS number from the analyvtical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers

not on the list are needed. contact Tina Sanchez to coordinate adding them to the fist.

Camments - This is onlv to be used if a comment associated with the qualifier is not appropnaﬁ needs modification

because of an unusual circumstance. or additional clarification is warranted,

Test Methods - Anions_CE, EPAG010. EPA6020. EPATa70°L, EPASOI3B. EPASOSL. EPASISN. FPAR60-M3.

EPA8270. HACH_ALK. HACH_NO2. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by: &-"«J’/ m Datz: ?’/‘{j‘i ?



SENT BY:Xerox Telecopier 7021

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

712- 4-97 T 1:33PM

1 HAODOED LD

15035825109~ 50

5 B84 76393810

CHECKLIST
Project Name S7 D F Suettemer Case 5 2223, 2300
Labaratory Nama/Job No/Betch No. (- £ /. / GRLOLRAE Chain of Custody No. 409 35 ¢,
Analysls Methed £ 24 Goo 0 /‘//45,,/, 0.8 Parameter List: 5 gpss #/béq@grﬁf  Gampd Spee. |
REVIEW ITEM YES | NO | NA COMMENTS i
A. HOLDING TIMES A e P . =
1. Preparation and analysis holding tmas /{&Li//’
moel? 4 2 EPN
2. Short-hall life paramaoters analyzed for and /J/ — )
choecked?
B. CALIBRATION VERIFICATION xr-%;m:“ _% 1] o Q.,.Z:«T
1. Detectors numberad and documented? ) .
2. Fraquency: Dally _ " weekly , of j
monthly ____ 7
3. Acceptance criera: Met? v v
C. LABORATORY CONTROL SAMPLES e Y accsalon e etk .
1. Standard: independanl, cemhsd raierence /
matenai? - /
2. Frequency: Each batch? < J/Z !
- . % Recovery B0-120% or _____ 7 v 4
D. METHOD BLANK e A g bTis prens
1. Frequency: Each batch? v p : aﬁd M
2. Matrbe Matrix specific? v . r - )
3. Praparetion: Entirte procedure? v /
4. Blanks show cortamination? v
E. MATRIX 8PIKE I A T
1, Frequancy: Each batch? . v No MS j/ngﬂ Jé-,- = M#Spcc @
2. Matrh: Matrix specific? iz oo Zle. ARLOC M L PR ot
3. Preparation: Entirs procsdure? v bﬂz:,u_‘ Al datx RS/ D
4, % Recovery: 75-125% or ? v B Conrna /;/ M ,,Dz_f_(::_, ,,:.z;
F. ANALYTICAL YIELDS/OTHER e S T oA dooleable -
1. Tracer: Correct typs, recovery met? T
2. Ingrowth and/or decay: Corract factors / . /
applled?
a, fé"ﬁ}i?ﬁﬁ"" Planchette foading j f
G. DUPLICATE R KPP, Ao Gress A8 &Y uf MJ;LZ:-_;
1. Typs: Lab of Tield?’ v W % DER L L. 4 _:
2. Fraquency: Each batch? 7 n 0 . tJ_:/z‘yJ e cacda A_"J
L 3. Matrix: Matrtx specific? J ) é /: p ‘712 d'
zcé 72‘ Gm D :2;2
ALOS-93/WPA ITCOH (3339 20897 12:17pm




SAMPLE FINDINGD SUMBMAKY

Site: 57“/' D F

ARCQC: LOOPTE Data Classification: i

Sampie’ DV .
Fracuon No. Analvsis Qualifiers

Comments i

/Q)a,ﬁ' Uo  hece pTAE

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

Analysis - Use valid test methods provided below or if the result applies ta an individual analvte within a test imethod.
use the CAS number from the analytical data sheet.

DV Qualifiers - The enuy will be 1aken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez 1¢ coordinate adding them to the list.

Comments - This is oniy to be used if 2 comment associated with the qualifier is nat appropriats. needs modification
because of an unusual circumsiance. or additional clarification is warranted.

Test Methods - Anions _CE, EPA6010. EPAG020. EPAT470'1. EPAS013B. EPASO81. EPAS260. EPAS260-M3.
EPAS270. HACH_ALK. HACH_ NO2. HACH_NO3. MEKC_HE. FCBRISC

Reviewed by /&,«._ /f‘ MDM:Z g’/é'[‘f g .




TOP §2.4F
rev. 0
Atachment C

Fage 29 of 115
July 1924 .

ORGANIC DATA ASSESSMENT SUMMARY FORM:
(Data Verification/Valication Lave! 3 DV-3)

Fagze 1 of 13

SITE OR PROJECT ST+DF SAMPLE IDS 26t 50 2

ANALYTICAL LABORATORY SEL NO. OF SAMPLES ¥

LASORATORY REFORT # 78068 2% £R-]295-6620 - XXX FR/IGS§F30- XXX,
- CASENO. F2ADX. 2300 ERA2GE -4 FED - XXX, ERS2GE-LI[-X XX,

RARCOCH 00256 DATA ASSESSMENT SUMMARY
Describe problemsiqualifications befow (Action ltems and Arsas of Conczrn) ME

VoG sVOoC  PEsTiRCE et flifsy
1.~ HOLDING v - Al v’
TIMES/FRESERAVATION

2. GCMS INST. PESFOAM. v ~ ’

3. CALIBRATIONSWINDOWS e - -

2 ELANKS | - - v

5. SURROGATSS S/ 4 .

5. MATAIX SPIKE'DUP ooy S

7. - LASORATORY CONTROL e -
 SAMPLES

8.  INTESNAL STANDARDS - ~ v

5. COMPOUND v v /

_IDENTIFICATION
10.  SYSTEM FSIFORMANCE / a -/
11.  OVERALL ASSESSMENT / v v -

< (check mark) — Acceptable: Data had ne problems or qualifiad duz to minor problems
N - Data quaiified dus to major problerns NA- Not _J}PP/,-},Ab)e
X - Problems, but do not affact data . :
Qualiiiers:  J - Estimate
/ UJ - Undetectad, estimated
wt g/dle< . p

L A v e (2T '
iz, »f--/ 2ol WM’ :

Raviewad By: &./—-___//w
Date: . /6] 7

ALZ S WP SNLISCFI0eC R




TCP 5e.3

Fev O

Atachment C ﬁ

Fage 101 ¢! 115
July 1834

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Fzge 3 of 18

t

1.0 HOLDING TIMES AND PRESERVATION
Indiczte the holding time criteria below that was used lo evaluate the samgizs.

SW-346, 2rd. ed.
Other:

List bzlow samples that were over hoiding time criteria.

lI Sampie ID VTSA

[ Date Analyzzd / Action
| |
| | |
| | |
| |
| |
| |
| |

NOTZ: VISR = Valicated timz of sample receist!

Sampie No. l/ Type of Sample Daticiency Action

Reviewsd By:  Loyam A Tawdod $/4/7%

MNata-




7GP 52.03 o : -
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Arachment C

Fage 104 of 115

July 1554 .

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

Page 6 of 13
b/
3.3 DDT and Endrin Degradation /1/0 s 4/’//""2 <
List below the standards that have a DDT ar Endrin breakdown of 5203 [or 2 combined bregkdown of >203%).
Date/Time 1 Standard ID DDT/Endrin % Breakdown Ac‘non Altected Samglzes

N

|

A
—
|

|

|
: /
1

": |
|
; |

1.4 DBC Ratention Tima Check

V
/|
/|

| |
| |
| |
| |
| |
| |
| |

Is the %D betwean EVAL A and eacn analysis (quantiiiion and coniirmation) D2C rziznticn limz wm i QC
fimits (23% for packed column, 0.23% capillary ID <2.32'mm, and 13% for megabors;?

Yas D No D

Latz Sampie ID /, D3C %D Action

N

For the abave criteria gullined in Sactions 8.1—8 4, check for transcristionvcaizulation errors.

If errors are found st below with necessary corrections:

—
/

/ ®

Reviewed By: Jﬁ/.»w/w
Dma v/ Z { -2

R T e L




TGP 9403 ~
Rev 0
Attachment €
Page 105 of 115

July 1854 A .

ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3 DV-3)
Page 7 of 18

4.0 INITIAL CALIERATION
Has initial calibration been perfarmed as required in the EFA msthed? Yes B/ No (J

Wars the correct number of siandards usad 1o calibrate the instrument? Yes @/ Ne D

Far GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour saquence of analysis?

vas[d wne D /Va 7 /ﬂolo/tcaa 3 /€

List below compounds which did not meat initia! caiibration crizriz cuillined by tha E5A method.

i; tnstrument 1D l Daiz l _ Compound , RFR:=R3D | Aciion l Samples Afizcied 3
(Eu; @ft L Mﬂ'f“-—t ae n«?"ml’Z—CL TL-,.:.. :

_ e Ted o non-ditict v b s ple \Wy Aot uq

| /W | |

: i | |

|
, f [
| svoc: JI’WP/ZT wz:wlk l‘
{ .
i//a—* ; %ﬁlml i
| |

1
i

| |
| | |

Chack for transcription/calculation errors. I errors are presant, summarize nacessary carractions bealow:

|
|
|
|
|
|

Favigwed By: ldv-—.. //w
Data: <X/ </ fi

A N RTU-X-INUNT Yo -3 VR Yol
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TCOP 54.03 7

Fev. D
Attachment C
Page 107 of 113 .
r July 1954
ORGANIC DATA ASSESSMENT SUMMARY FORM
{Daia VerificationyVahdation Level 3 DV-3)
Paga ¢ of 18

6.0 BLANK ANALYSES
6.1 Method/Reagent and Instrument Blanks

Has a method/reagent blank been analyzed for each sst of samples or for evary 20 samples of similar matrix,
whichever is more frequent? Yes B/ Ne {3

Hzs an insirument biank been analyzad at least once every twslve hours for 22ch GC/MS sysizm used?
Yszs [Z/ No O]

8.2 Field'Rinsa’Equipment Blanks

Arz there fisld ninse/sguipment blanks associaiad with each sampling c3y or 2t frequency spacified In the

samgling plan. Yes @ No O S VO0Cs ﬁav’é(

List below compounds for which gnzlysss wara raguesiso \hat war2 detaciad in any of the blarks analyzzgd: .
{ Conc. | FQL ‘ Samplss Afizzied |
w ,  Daz Blank ID Compound {1} { ) t AcCHaN Level . (Acuon

5500 :?/ T w1 :szffs-gbll 7 Lgi;d;: 2. 9,3/12: 2. 2ulf o as F ;i??g/i
A 3l | - .'_‘ L:
wszg (7l BCSTRI VLN | 200yl Bowsfil V0T JEA Mﬁﬂﬁéz 92
| A e i |

| 1 | |
| | | |
| | | |

l F

|
| ié%—tw s'iww{
j

POL = Fractical Quanttation Limit from EPA Method.

: Vocs - M by wras sbrenilatenTmdd
Note s %3-" ’ Q);;MBSI- Ao &Ww‘ﬁ"

s rbasired o T Sampls, wo dots Lo prndfad.
- 4

Raviawed Ey: ,&n_./y/w
E= 1%

VLA 4




TOP 92.03 ~
Fav. 0

Atachment C
Page 109 of 115

July 1694

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 11 of 13

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?

ves[d Nold Mo + /4//:/:'(.45@_
Aot Agplreable

Are method blank surrocate recoveries outside of limits upon rzznzlysis? Yes O No‘@"

it d
o5 <
No E‘/ 4/7#

Ars transcription‘czlculztion emors prasant? Yes O

it vas, nate NSCes32ry carractions.

ieviewed By: K»—- //M ?/'//?‘3’

ETEN



WCr

Eev O
Atammment C
Fage 112 of 113
July 1254

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

10.0 INTERNAL STANDARDS EYALUATION

List balow the internal standard areas of samples or blanks which did not meast criteria.

Page 14 of 13

fnternal

Sample 1D Out

Acceptable
Fanga

L

|
i

|
|
|
|

iZZo%

T

|
|
|
|
|

/ l | I i
Arz -‘;"/ruan tmas of tha inizmazl sizndards within 30 sz2ands of the associsizd calisraticn signdars?
Ya No UJ

11.0 TARGET COMFOUND LIST ANALYTES
11.1 CC'MS Analysas

Arz tha reconsiructad ion cargmatograms. tha mass spemiz
pricicuts includzd?  Yas No [

ls chromatographic performance aczzniable with respast o
Easaline stability? Yes d No [
fesolution? Yes B/ Ne (J

PezK shape? Yes EI/ No U]

Fuli-szale graph (attenuaticn)? Yes Ei/ No [

for the icanufied compounds. 2nd the Szig sysizm



TOP 5403
Fav O
Atachmen C

Page 113 of 115
July 1654

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 BV-3)
Pags 15 of 18

Other:

Is the RRT of each reported compound within the limits given in the mathod of the siandard RAT in the
cantinuing calibration? Yes No [

Are all the ions present in the standard mass spectrum at 2 relative intansity greater than 10% also presant in
the mass sperum? Yes B/ No [}

Do sample and siancard relative intznsitizs agrae within 2097 Yas B/ No [

It no for zny of th2 2zove. incicaia below preblems and guzlificatizns made o £ziz:

-11.2 GC Analyses A/- + /ﬁf/"‘*‘é/e-
Ar

Yz

i

(13

thara any iranscripticnocalculztion arrors Benwvasn {ns raw ¢

D No—

=nd tha r=23ring fiorm

C

w

Ii y25, review &rrors and necassary corracuons bslow: f emors ar=

subminzl of laborziory cazkags mey
b2 nacassary.

cunds within the calculzted retantion timz windows for both quantitation and

No [

Are ratention times of sample cg
canfirrnation analysis? Ye
Was GC/MS canjirfnation periormad when raquired by the EPA msthod? Yes 0O neld

it no for afiy of the abova. reject positive results except for retantion time windows il associated standard
compaunds are similarly shiftad. ’

Raviawad By A M

Data: g g



TCP &2 c:,‘
=ev. 0
Atlachman: C
Page 115 of 115

July 1632 .

ORGANIC DATA ASSESSMENT SUMMARY FORM
{(Data Verffication/Validation Lave!l 3 DV-3)
Fazz2 17 of 13

13.1 Chromatogram Quality _
Werz baselines sizble? Yag B/ No [J
Wazrz any nsgative pesks ar unusual peaks present? Yes Ci N5 B/

Wersz aarly sluting peaks resolved tc basaline? Yes E/ No [

i inzarrect quantitetions ars evidsent. Note COrrEClions Nas2ssary Seizw:

AT 02 resursd yﬁnan:n limits (dztaction limits} adivsizd 1o rafizz: samplz ciuliors &ng for SIds, sampis

R @

14.0 TENTATIVELY IDENTIFIED COMPOUNDS A/tg,v"r%f/'w ble

Arz Tantztively idzmiified Compouncs (TIC) properly idantified with szan numbzr or_retZntion tims. 2siimatad

canzantration, and J qualitier? Yes d No []
Arz2 th2 mass spectra for TiCs and assaciated “best matg) 2era included? Yas (J no OO

Ars gny TCL compounds lisiad as TIC co Gnds? Yes [ No [

T

Arg 22ch of the ions prasant jofe raference mass specira with & ra:aiive iniansity graater than 10% also

prasznt in the sampleA€ss spacirum? Yes O No (]

NP SNLUSIFI2C Ry



SAMPLE FINDINGS SUMMARY

Site: 57# D/:—

ARCOC: Lo0396 Data Ciassiﬁcation:% ’
Sampie’ bv
Fraction No. Analvsis Qualifiers Comments i

No| doite d 5 nlf

pﬁx/ﬁ’ 4

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

Analysis - Use valid test methads provided below or if the result applies to an individual analvte within a test method.
use the CAS number from the analytical dara sheet.

DV Qualifiers - The enmy will be 1aken from the list of valid qualifiers and associated comments. [f other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

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

Test Methods - Anions_CE, EPA6010. EPAG020. EPA7470'], EPA8O15B. EPAS08 1. EPAS260. EPAR60-M3.
EPA8270. HACH_ALK. HACH_NO2. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by: /&Q/mfmx:: ‘ 7/?//7{ ~




TOP 54.C3
Rev 0

Attachment C
Page 35 of 115

July 1884
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3}
Page 1 of 16
SITEORPROJECT ST ¢ DF CASENO. Z223.23p0
ANALYTICAL LABORATORY && L2 SAMPLE IDS
LABORATORY REPORT # FROb VAL L7-)2955-6631-BH/-6~//-SD
FASKHEADER— ARCOC #4600 3%6
NO.OF SAMPLES _ / < o'/
DATA ASSESSMENT SUMMARY
ICP AA MERCURY  CYANIDE
1. HOLDING TIMES v YA v WA
2. CALIBRATIONS v | v
3. BLANKS j \‘ /
4 ICS
5. LCS ~ -
5.  DUPLICATE ANALYSIS N .
7. MATRIX SPIKE e v
8. MSA |
a.  SERIAL DILUTION /
10.  SAMPLE VERIFICATION / e
11. OTHER QC v e
12.  OVERALL ASSESSMENT v 2 v 1
v (check mark} — Accentable
Other — Qualitied: J - Estimate NA- Mo 1"4'0/)/"6‘«4 A/g
UJ - Undetectad, estimated
ﬁé//ﬂ R - Unusable (analyte may or may not be presant)

o L a2 B A ;“‘_m = 40 o
.-Jm‘/m /i gl =

o
¥’
A __A—-- "54.“_‘.--

. N 52,
AN t% Mﬁ Acs?écga /

REVIEWED BY: ,&_ A T LT
DATE REVIEWED: ‘S/ Y / 15

ALZ-CA WP SNLISOP3022C R



TOP 94.03-
Fev. 0
Anachmen: C
Page 37 of 115
July 1664

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 3 of 16

1.0 HOLDING TIMES

List holding time criteria used to evaluate samples, indicating which samples excead the holding time. Holdi

time begins with validated time of samplie collection.

Hoiding Days Holding Action’
Time Time was
Parameter Criteria Sample 1D Exceaded

1) POV NN [Ny pom—Y —

—_—] e | | —— | ——— | | e | — ——

I
|
!
|
|
1
\
E
i
|
I
|

{
I
|
|
|
i
|
f
|
|
|
|

i

Woerz the corred preservatives used? Ye

List below samples that wese incorreg

preserved.

Sample No.

[ /Type of Sampies

Deficiancy

Action

/

A

Z

/

7/

/

/

Raviewad By: K-—;_ /{ ﬂy’-

AL2-%2 WRSSNL'SOF3044C R

Datz: /v /9%




TOP 94-03
Hev. 0
Aracnment C
Fage 40 of 115
July 1954

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
rage 6 of 18

3.2 Method Blank

Was one method blank analyzed for:

Each of 20 samples? Yes & O
Each digestion batch? Yes & nold
Each matrix type? Yes 4 nold

Both AA and ICP when both are used for the same analyte? Yes [1  No [ /V, # /6:// c,f?é!‘:
. of

At the frequency indicated in the EPA meathod or QAFP?  Yes B/ Na (]
NOTE: Method blank is the same as the catibration blank for mercury and for wat chemisiry anziysis.

List analytes detected in method blank samples below. NCTE: For soif samples. be sure to ca.cufate blank
values using digestion weights and volumes.

Freparation Analyte Conc. Reguired Action Level
Date Detection
Limits #mples Allaciad

‘.s*‘_._f__.__g
)
N

// |
]
_— '

Is concentration in the method blank below the detection limit?  Yes B/ no O

Aftected sampies:

Reviewed By: L/m pate: 2/ V)9 F

Z-FRAMWPISNLISOPILL Py




VOP 8403

rev. Q :
Lrachment C Q
raje 41 of 115
July 1682
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation tevel 3—DV3)
Fage 7 of 16

3.3 Field/Rinse/Equipment Blanks

Was a field’equipment blank analyzed as required by the EPA method or QAPP? Yes O Ne 9/

List bzlow analytes detected in the field blanks. NOTE: For soil samples, caiculate blank values using
digestion weights and volumes. '

" Reguired i
Callaction ! Detaciion : !
Data Rlank 1D Analyte Conc. ,  Limits Action Lev ~

| |
| | l

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every
8 hours? {Not required for Ca, Mg, K, and Na) Yes No [3

Samplas affected:

Are the values of the ICS for soiution AB within 80-120%R7? Yes @/ No [

lf no, is the concentration of Al. Ca, Fe, or Mg lower than in ICS?  Yes O No [ A/o'f'/fffﬁj"*é /e
Revizwed Ey: . ,_,/aﬂ,.., /m Date: 7/:«-*» /j-/ ;c_aﬂ.vaé«)' j/y/

M1 aled

ALR-SLWRSNLSDOP3044C Ry



TOP $2.03
Aev. O
Avachment C
Fage ¢3 af 115
July 1854

INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Levei 3—DV3)
Page ¢ of 16

List below any LCS recoveries not within limits.

Preparation
| Date Analyte %R Action Samples Aﬁﬁeé/

1 /
A

&l
|

——

<

— -

6.0 LABORATORY DUPLICATE ANALYSIS

Were lgboratory dupiicates analyzed at reguirad frequency? Yes 1::( No [

Samples arisctad:

Was laboratory duplicai2 anzlysis pariormad on field or equipmant blanks? Yas W No E/

Samples affected:

Is any value for sampie duplicate pair <PQL and the other value >10xPQL? Yes L] No E/

Samples affected:

Feviswad By: %fh. /{m Data: ‘3/‘//?‘8/

ALZ-S3AWPISNLISOR30240 &
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TGP 5203
rev 0
Arachment C
Fage 45 ot 115

July 183¢ ’

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Leval 3-—DV3)
Page 11 of 16

Samples affected:

List below the analytes that do not meet RPD or PQL criteria. Use the same criteria as thase uszd for
laboratory duplicate analysis or criteria specified in EPA method or sampling plan.

I i Samples
/rPD ControrLimitI - Action { aretiad

[ [ L —
A |

: Collection
Matrix Date

:‘ Sample 1D

i | |
I l
| |
| I
| |

N T ]
L | [ | | ; ; )

Check for transcription‘calculation errors. Briefly summarize errors z2nd associatad actions when Gaia quality
might have been affects.

|
|
|
' ; I
E
i

8.0 MATRIX SPIKE ANALYSIS
J }
NOTE: This matrix spike is 2 predigestion/predistaliation spike.

Was a matrix spike prepared and analyzed at the required frequency? Yes O no B/ A/O # o

ﬁﬁw MY 5D o awwsn AHCOC gromp et
Ravizwsd By: WW Date: ?’/‘[__/ G < ’

ALZEIWPSNLISOP304:C R




R

TGP 54.03

~ev O
Avazhmens C
Faze 47 of NS

Juiy 1832

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 13 of 16

NOTE: W preparaticn blank spikes are analyzed, evaluate recoveries. These recoverigs can indicate whether
excursions in matrix spike recovery are caused by sample matrix eliects or poor digestion shiciencies and/or

problemns with matrix spike solution. For example, f matrix spike recovery for selenium is 0% and preparation
blank spike recovery for selenium is 92%, this may indicate sample matrix effects.

3.0 FURNACE ATOMIC ABSORPTION ANALYSIS Neot Ap /?/i‘ff/'“é‘/e’

Were duplicate injections prasent for each sample, including requirad QC analyses (not requireg st MSA is

donz)? Yes O No J

Samples aifected:

Samples afiected:

‘a3 a dilution analyzed for samples withfostdigestion spike recovary <4097 Yes I No (J

Samples affected:

d of Standard Additions)—MSA is reguired when serial dilutions are not with = 10%. Was
MSA required fopany sample but not performed? Yes [ No [

lculations outside the linear range of the calibration cune? Yes [ No [

Raviewed By: 1&; /m Date: ?L"// yad

ALZCAWESNLSGF 02T 1



TOP 94-C3

Sev. 0
Riachment C ﬂ
Fage 45 of 135

July 1294

INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)
Page 15 of 16

11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of Instrumental Parameters
Are instrument detection limits present and verified on a quartery basis? Yes 1
Are IDLs present for each analyte and each instrument used? Yes EE/ No O

Is the IDL greater than the required detection limits {or any anafyte? Yes 3 No B/
{If IDL > required detection fimits, {lag vaiues less than 3xIDL)

Samples affscted:

Arg IC? Interelemsant Cotrection Factors esiablished and verified gnnually? Yas J No L] A/’ ’L’é’/)/‘:”ﬁ

Ars IC? Lingar Ranges established and variiied quartedy? Yes {1 No [ Mo '/'/4'&0/':.4 L/e

i no torany af the above, review problems and resolutions in narrzuve rapon,

11.2 Reporting Requirements

Were sample results reported down 1o the PCQL? Yes E/ No (]

if no, indicate necessary correclians.

Were sample results that were analyzed by ICP tor Se, Tl, As, or Fb at least 3xIDL? Yes B/No 1|

Were sample weights, velumes, and dilutions taken into account whan reporting sampie results and dstection
limits? Yes no O

Reviewed By: ,&\_/{ Z.»KV’ZL pate: 2/ 4 /98

ALT- SR INLISCOP0LIC A

o] e f'Atpp/f;:AA/e

’

°



&F 200[COC {10481
Sgacndes (50T e

Interiiizl Lab
Batch No,

ANALYSIS REQUEST AND CHAIN OF CUSTODY
SARMR No.

Page 1 f‘a‘{*
ARICOC- ™ 600397

P

L]

-

['S

~

e ke UL SV RN

Laboratory Copy {White)

Return to SMO (BElue)

{Yellow)

Dopt. No.Mall Stop: §133 MS-1147 Contract No.:
ProjecyTask Manager: Mike Sanders Case No.: 7223.230
. ' SMO Authorization
Project Name: 101 Non-ER Septic Fialds 811 o: Sarvdin Neoons
Recotd Genter Code: ER/{295/DAT Supplier Senvices, Dapt.
Loghaok Ref. No.: SMO Contact/Phone: Doug; Salmir844-3110 P.0. Bax 5800 MS D154
Service Order No.:IQS 268 Send Report to SMO: Suzl Montane
Location | TechArea __ : g Reference LOV {available at SMO)
Buiding ©63%/ Room gLz o “Container <! g
Sample No. - ER Sample ID o sc| 3 DateTims | S Preser- %’gﬁ_}; 22
Fraction Sampla Location Detal FE | o Colected | EZ | Typs | Vouma | wive | E2% E> | Paramater & Mathod Requested
a u mBE v
044255001 ER-1265-6831-DF1-BH1-6-§ 8 NA | 64miorse {8 | A€ | 300m 4G G SA VOCs (8260)
041256001 | ER-1295-6631-DF1-BHI-11.S | 11 N/A | GRRADBO10 |8 | AG | 300m 4c G SA { VOCs (8260)
041257004 ER-1295-5631-DF1-8H2-6-8 6 N/A, 624880520 | S AG 300mi 4C G SA VIOCs (8260)
041258-001 | ER-12956631-0F1-8H2-11-5 11 N/A | 524880045 | S [ AC | 300ml 4 G SA VOCs (8260}
041255-004 | ER-1295-6631-DF1-BH1-6-3 [ NA | 624980750 |5 |G £25m) 4C G SA RCRA Met+Cu, HE(8330)
D41256-004 | ER-1205-6631-DF1-BHi-11.5 1 NA | 6450010 | S G 125ml 4C G SA RCRA Mei+Cu, HE(8330)
041257-004 | ER-12056531-DF1-BH2-6-5 8 WA | 62496033 | S G 125m [ G SA RCRA Mel+Cu, HE(8330)
0441258-004 ER-1295-68)-OF1-8H2-11-s | 11 N/A 624030945 | & G 125mi 4G G SA RCRA Met+Cu, HE(8330)
OYINL 0o | ER-1145-uL31- T8 agq Lok Byl o0 [OWG Jaxsoni jpere i - [7B | VOGS
oHF - op |ER-AME- 6o~ EE | [T [ \@yfp /08 |pew] & [3X70m/ |peiric | &~ | EB | L0 P
RMMA [Yes XNo Ref, No. : AT R 2 Special inshﬁctionsmc Requirements InOFmat v
Disposal [_JReturn to Cllent XDisposal by la Tavdcy, EDD Xyes LINo grane L
Sample Disposat R tium t nt XDisposal by lab : | Raw data package XYes [INo
Turnaround Time XNormal [[IRush Required Report Date Heled i
Name : Slgnplurg Int | Company/OrganightidnvPhone
Sample C RS Codedn g L~ v o | Mt fone [ 8813196
Team ‘ ‘ )
Members . e ‘ FPloase fist as separate report. R
! Ralinquished by (] |/ ' OHl- (hiz)  Dateg, By /G Time it 'y P, 4 Relinquished by O, Date Time
1. Réceivod by = O frir33 Do ./ 4f4) Time rf. 35 | 4. Recaivell by Org, Date Time
2. Relinguished by” Crg. © Date T Time 5. Ralinquished by Qrg. Data Time
2, Robelynd by Crg. Date “Fime 5, Re::eivo# by org. Date Time
3, Relinquished by Org. Date Time 6. Ralinguished by Org. Date Tine
3, Received by Org. Dats Time 8, Recejved by Org. Date Time
Qriginal  To Accompany Samples, 1 Copy To Accompany Samples, 2" Copy SMO Suspense Copy 3¥Copy Fleld Copy (Pink)




DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1)

Rev. |
Allachment A
November 19958

YD 5%

Project Leader 7-;41 ﬁoylﬂi ‘ Project Name (01 Mow-EE Sep Lre Frelds CaseNo: 722 35.230
ARICOCNo. 600397 Analytical Lab ERCL SDG No. NA

In the tables below, mark any informalion that is missing or incorrect and give an explanalion.

1.0 Analysis Reques! and Chain of Cuslody Record

Line _ Complele? Resolved?
No. llem , Yes | No I no, explaln Yes | No

1.1 1 Alllams on COC complete - data entry clerk inilialed and dated | ~A Mot~ app(rcable

1.2 | Comainer type(s) correcl kor analyses requested — o

1.3 | Sample volume adequale for # and types ol analyses requested | —

1.4 | Preservalive correct lor analyses requesied —

1.5 [ Cuslody records conlinuous and complele —

1.8 | Lab sample number(s) provided —

1.7 | Condilion upon receipt information provided —

1.8 | Trilium Screen data provided (Rad labs) NA Not-  agp [reablo

2.0 Analylical Laboralory Report

Line Complete? Resolved?
No. llem Yes | No I no, explain Yes No

2.1 __ ] Data reviewed, signature —

2.2 | Dale samples recaived —

2.3 ] Mathod reference numbar(s) complete and commact —

2.4 | Qualily conilrol data provided (MB, LCS, LCD, Deleclion Limil) | LD aot cmalyzed ool subui tled Saeplax

2.5 | Matiix spike/malrix spike duplicale dala provided(if requested) — Mote: wot eguatbed [amaly<d ot sacolos

2.6 | Namstive provided — v "

2.7 | TAT mel A ol apelicatle

2.8 1 Hold times met — "

2.9 | All requested rasull dala provided —

Based on the review, this data package is complete {(Fes (] No

Ifno, provide :  correclion request tracking # and date correclion request was submilled:

Reviewed by: Dala: ¢ / 2é {"0 Closed by: Date




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name 10t Nou -ER CS.e{!-rt

Frelde

Case Number Jz223.7 50

Fage 1 of 5

Sample Numbers ER-129s—§6371 ~ DF1 = CBH!-é,-—rbS_, BHZ-b6,-11S quel ER (295 -6631 —TB/EB

AR/COC No. 600397  Analytical laboratory
AR/COC No. Analytical laboratory
AR/COC No. Analytical lahoratory
AR/CQOC No. Analytical laboratory

ErRCL SDG No. MA

SDG No.

SDG No.

SDG No.

1.0 EVALUATION

IL ltem Yes No If no, Sample ID No./Fraction(s} and Analysis
. 1) Sample volums, container, and
presarvation coirect?
—

2} Holding timas met for all
samples? ]

3) Reporting units appropriate for the Nof app (;"Qg_t?‘.a
matrix and meet project-specific A L
requirements? M

4) Quantitation limit met for all

- samples? -

5) Accuracy

a) Laboratory control sample o
accuracy reported and met for
" alt samples?
b) Surrogate data reparted and
met for all organic samples —

analyzed by a gas chroma-
tography technique?

Reviewed by: 4—#%,47’ &o

Date: ! (35/‘”

AL/2-94/SNL:SOP3044B.R1



DATA QUALITY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 2of 5

ltem

Yes

No

It no, Sample 1D No./Fraction(s) and Analysis

Matrix spike recovery dala
reported and met for all
samples for which it was
requested?

SR8 -8 =t et fs wof ,—ep.y/\b.d
. ‘G_;/' Bﬁ ©

6)

Precision

a)

Laboratory control sample
precision reported and met for
all samples?

LA

by,

Matrix spike duplicate RPD
data reported and met for all
samples for which it was
requested? ‘

SIFE-1§ =7 resulh wef mpawitc(

b Ba. @

7)

Blank data

a)

Method or reagent blank data
raported and met for all
samples?

SEE—¢8 =7 T valuar re‘pow—ﬂec( Fur
Cd, Hg o Pb @ '

W - =2 7 velina fﬁ,@aﬁlei for Cd.

b)

Sampling blank [e.g., field,
trip, and equipment} data
reported and met?

8)

Narrative included, correct, and

complete?

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give

SNL/NM 1D No. and the analysis, if appropriate, of all samples affected by the finding.

& Percent ~cowerres awvel RPO valine Luene aof refawlt(/

for Bd s He MS awd A0 Sacapoles (S'Qé"fél.

Reviewed by: | 4—%—, 4 /onq

!
Date: ’/36{50

ALR2-94/SNL SOP30448.R1




DATA QUALITY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 3 of 5

2.0 COMMENTS CONTINUATION SHEET

@ Tl -Fof(owrn% avaly les  oere Ao lecbed freliore, e

MO and  POL o #e tme  (sieg-r8) © Cd, Hy  avdd Pb.
See pote & of & Yo dola ua,(,i{ah-an g_ua(.'ﬁven
regavd ;g He abooe {ied auwaly, Le  Cadecrun was
Olei{feaﬁta' above )LLQ POt s the HeO ¢raB (W!‘EB"I(]_
Au\-a(y Fecaf eselfs for bole He T8 ancd EE swutele

Qua lysrr  wrme all nan——of_qjec_f.

Mole: .0 trmB was nof Gralyzed for HE . Howewer
WO(yFr'ca{ et lfi For HE EB  uere alf Mvt—oLe—ltc/‘

Aeviewed by: - 4% 4 ZJ—@

Date: ’/Z‘/"”"

AL/2-94/SNL:SOF30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 ot 5

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which
deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Expiain any
other qualitiers in the comments column.

Samplef
Fraction No. Analysis Qualifiers Comments
r
/ =
i {:.Lo /
I
<

o

i L pRt |
.
//

Aftach continuaton sheet lor addiional samples
QUALIFIERS:
J = Estimated quantity (provide reasan) Q = Quantitation limit doss not meaet criteria
B = Contamination in blank (indicate which bfank) A = Laboratory accuracy does not meet critaria
P = Laboratory precision does not meet criteria U = Analyte is undetected (indicate which analyte and
R = Reporting units inappropriate reason for qualification)

N = There is presumptive evidence of the presence NJ = There is presumptive evidence of the presence of the
of the material material at an estimated quantity.

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

Reviewed by: r/ﬂéé, ‘{ Z»L

I{Zé/m

Date:

AL/2-94/SNL:SOP3044B.R1



SAMPLE FINDINGS SUMMARY ,Doqe —oF

Site: 161 Uar‘ ~ER g@p‘-t Frelols

4

AR COC: 6oo3%7 Data Classification: Dv-z
' Sample” Dv
Fraction No. Anaiyvsis Qualifiers Comments
ER-1TIS—64TI-DF 7 | Cualebrers apply Fo alf
,“Bl'f'(" 6,-,5 T 46-39- 3«? 3_{ PZ"* {rs I‘EO' Saw(ag
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Sample No.'Fraction No. - This value is lacated on the Chain of Custody in the ER Sampiz 1d field.

Analysis - Use valid rest methods provided below or if the result applies to an individual analvte within a test method.
use the CAS number from the analyviical data shees.

DV Quatifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed. contact Tina Sanchez to coordnare adding them to the list.

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

Test Methods - Anions_CE, EPASD10. EPA6020. EPAT170°1. EPASOISB. EPASOSI. EPAS260. EPAS260-M3.
EPAS270. HACH_ALK. HACH_ NO2. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by: r/‘#{ JZ'[(’ //25/&15

~ .
Lrale:




gNUNM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR)

NCAR No. 93-0F 7 {(completed by ERCL QA Officer)

PART I - INITIATION (completed by originator)

Descnpt:on of Nonconformance:

1CS A shows Cuand Ag at levels shghtlyabovethmrrespectnve PQLl's. 1ICSABhas
Hg present at twice the amount it should be. LMB shows Cd, Hg, and Pb present at
levels between the MDL and PQL; samples will be reported with a "B" quaiifier for
these elements. MDUP rpd out of criteria for Ba.

Effect of Nonconformance:

The Cu and Ag data for the ICS A indicates possible matrix interference for these two
elements, however, all recovery samples and blanks pass for Cu and Ag, thus any
matrix effect appears to be minimal. It was determined by examinaticn of a previously
run batch that the ICAL-B solution used in the preparation of ICS AB was made
incorrectly, and this is responsible for the high Hg level. Because the source of the
problem has been found and the problem fixed, no action is necessary for this batch.
As stated above, the samples will all carry "B” qualifiers for Cd, Hg, and Pb, due to
their presence in the LMB. The high rpd on the MDUP is most likely attributable to

Ysample nonhomogeneity; which-is-acommon problent when-analyzing soils— ~ -

Associated Samples: 9807-600303-01, -02, -03; 9806-600397-05, -08, -07, -08;
9806-600443-05, -06, -07, -08

Associated Batch #s: §19818

Associated COCs: 600303, 600397, 5600443

PART Il - CORRECTIVE ACTION

Corrective Action Required? CJves (O

Describe Corrective Action Required:

Date(s) for completion of Corrective Actions A/A

PART il - ACCEPTANCE AND APPROVAL
JAM{{::‘(_ Mﬁﬁ-/ QZ#‘_“ =7 e s
Criginator (print) Signature Date

ERCL QA Officer (print) SignatZe % éat:zj

PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT

Comments:

ERCL QA Officer (print) Signat;ﬁ % éaté

- . S A e sty b6




YOC Peer Review Check List

Bateh ID:__ SV Q¢ -Ccy/~

Did BFB Pass?

Did the 1CAL Pass %RSD < 30%

Did the ICAL and CCV pass:
+ 20% recovery for the individual anatytes?
Cafibration Check Compounds in criteria?
System Performance Check Compounds in criteria?

Did the blank pass?

L ]
Did the MS/MSD pair pass accuracy and precision and criteria?
Did LCS pass accuracy criteria?

Were all IS areas within a factor of 2 of the average area in
the 1ICAL

Did Retention Times remain inside windows for all standards
and sampies?

Did all surrogates pass criteria for each standard and sample?

Yesﬁf Ne O

Yesx No D

Yes ﬁ( No O
Yes No O
Yes No O

Yes}(' No O
Yes) NoD

Yes)sf No O N/A D

ch'ﬂ\ No O

Yes ﬁ No O

Yesﬂ No O

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

Reviewed by:




800387

VOC Peer Review Check List

Batch ID:;_ &L -/ !f.ﬂ

Did BFB Pass?

Did the ICAL Pass %RSD <_30%

Did the ICAL and CCV pass: RIC
+ 20% recovery for the individual analytes? Yes O, Nod Sae (act
Calibration Check Compounds in criteria? Yes No O vl
System Performance Check Compounds in criteria? Yes No D
Did the blank pass? Yesj{ No 0
Did the MS/MSD pair pass accuracy and precision and criteria? ch\g No O
Did LCS pass accuracy criteria? Yes?i No O N/A T
Woere all IS areas within a factor of 2 of the average area in Yes Ne G
the ICAL
Did Retention Times remain inside windows for all standards Yes“i No O
and samples?
Did all surrogates pass criteria for each standard and sample? Yes)?j_ No
Check for:
Carry-over contamination ORYL
Correct interpretation of mass spectra O

Errors in data entry, rounding and/or calculations

_— J;é\aﬂmw Quora

S5 £ 5




VOC Peer Review Check List

BatchID:__ SKO¢ -CY/~

Did BFB Pass?

Did the ICAL Pass %RSD < 30%

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

Did the blank pass?

Did the MS/MSD pair pass accuracy and precision and criteria?
Did LCS pass accuracy criteria?

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

Did Retention Times remain inside windows for all standards
and samples?

IBid all surrogates pass criteria for each standard and sample? -----—

Yesp{ NoO

Yes ) NoO

Yes K No 00
Yes No O
Yes No O

Yes No D'

Yes)@ NoO

Yes)( No O N/A T

chx Ne O

Yes K NoO

-Yesﬂ No O

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

600397

OK
OK

Date: 1 lut Q‘%

5 b o S
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QA Officer Review Checklist
SNL/NM Environmental Restoration Chemistry Laboratory
o YES | NO | Comments
1. Samples were preserved and handled in accordance with QAPJP and LOPs v
2. The appropriate number and type of laboratory QC check samples were analyzed v
3. Laboratory QC checks met the established acceptance criteria vV | See (ot Z&il!é“&-
4. Deviations from analytical methods are documented ME
5. Data package is complete, per section 10.4 of the ERCL QAP)P e
Data Package Checklist
YES | NO | Comments

Date of Issue v
Case Namrative v

Description of data package v

Index of samples, including sampling ID and laboratory ID v

Description of any problems encountered in analysis v

Circumstances leading to the use of data qualifiers v’

Type of digestion used for general inorganic analysis of soil samples v
Analytical results for each sample - must include the parameter name, the parameter
value; uncertainty value (where applicable), MDL and PQL, units of measure, data
qualifier(s), method of analysis, and analysis date v
Calibration ranges L
QC Summaries o

Matrix spike or LCS recovery data for accuracy s

MS/MSD or LCS/LCSD for precision w

Method or reagent blank data o
QA review documentation: [

QA Officer Review Checklist v
Electronic copy of the analytical data v
cocC v

Data Package COC No. _ (00392 Revicwed by ngm@__ Date %,

c:\document\ercl\reports\qacheck.doc
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irteihal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of ¥
Batch No. SARMWR No. SMO Use [ AR/COC 602761
Dept. NoMal Stop;  6125/1147 Contract No.:.  AJ-2480A
Project/Task Manager: NOM-ER Seolic S
Project Name: Nor-ER Seotic Systerns Lab Contact: E Kent 803 556 8171
Record Center Code:  ER/1295/DAT Lab Destnstion:  GEL ; fibo
Logbook Ref. No.: J4 SMO Contact/Phone; D Salmi 844-3110 Supphier Services Dapt.;

Service Orger No. CF 0688 Sead Report to SMO: S Jonsen B44-3184 P.O, Box 5800 MS 0154
Location Tech Aren
Bulding Room Reference LOV(available at SMO) : Lab Use
ER Sample ID or Beginrwng | ER Site DotelTime Sample Container  § Preser- | Colection |Sample Parametar & Mathod  (Lab Sample
Sample No.-Fraction Sample Location Detal Deptivh. No, Colacied : Matrix | Type {Volme}] vatve Mathod Type Requested
18 =002, 36922 -ne1-Bu-o-s | 5P+ Wb beas jom]| s |o kealllc | egr |sa loc8 on Crpr
048279002 |R6922-BEL-BulD-5130 £+ WA bstess 185 5 | G lspomll e | cf |sh lped cp, Crbk
280002 |Rp922 "DFI-BH2-5S| 5 B+ [nla pELII  fiesl S G kwomlf¥e | GR 154 [pef eN, Créf
= 002 |3922- 0PI-Bz-0-5 Lo Bt M4 logle® 11330{ 5 | & koomllnC GR_|5h |PeR LN Qr(o*
049282 - 002, |863|-DFRBH-6-5 | ¢P+ N4 ot 1fee| S |G [soddiye | R ISA peg8 oN, O
44283 ~002 |34b31-DELI-RNI- -S|\ BF Inla Jogedy wyp] s | G lseoml|dc | GR |sA |pcB, e N Crbt
9284 - 002, |Bet3] -DFI-BH2A-5| ¢ 0 |nla bowgs 1300] 5 | G lswd|dc | cr.  |SA leces e ot
B2 85 ~002 |33l -DEI-BR24I5] o &4 nix loweqr 1335 s | G {seoml| 4c | GR! peB, oNy (rbt
Z 2%~ 02| Bbb3! ~DH-Brz-¢-D K 60t N[ﬁ b1 1360 ] 5 | & o) 4C| CR ecd, CN, Orb?
4$2%7-007, | BL130-DF-BRI-45-5( 4.5 ok [ Mla |ogd in¥ol S | 6 bwml| dc | R |84 [#cB v, Co P
RMMA O Yes X No Ref. No, Special Instructiohs/QC Requirements
Bample Disposal () Retrn lo Chert {3 Dwposal by ab £0D Drfes ONo
Tumnaround Time S Normal ] Rush Rew Dats Packags  IXYes [ No
Required Repon Date va %l1ajea Send info to Mike Ssndersa
Name Signgture it U Company/Organization/Phone %‘ONC-&_E; ﬂ"q’o".g‘,i))
Sample Margaret Sanchez DIt izpe] e /) |46 |Westons1 1818453267 4 PeB(EPA TOT)
Team -~ i -+t i etz 1T yoicz C +(t(EPA 32710)
Mambers " L Ptease izl as separute report
t.Relinquished by 74 Z /L Oxg. jt/I/ Date #0714 Time /_Z.Q) 4 Rebnqushed by Org. Date * Tine
. . A7) . 4. Received by Otg. Date Time
 Reding 5 Redngushed by Orp. Date Time
. e . $. Received by Org. Date Time
. . 6.Relinquished by Orp. Date Tima
3. Raceived by [y Org. Date Time _ 6. Received by a Orp. Data Tune

s




SITE/PROJECT:

ﬁlea_(‘_/ﬂé,ammss b Z2.23,230
ARCOC #: ég?_ rd-¥)

DATA VALIDATION'SUMMARY:

# OF SAMPLES: { MATRIX:

LABSAMPLEDDs ___ G 9 X6 7

‘/-52’: .

LABORATORY: (o fx L

LABORATORY REPORT#.__ 99O 6 7Y

HOLDING TIMES/
PRESERVATION ’

CALIBRATIONS

METHOD BLANKS

MS/MSD

LABORATORY
CONTROL SAMPLES

REPLICATES

SURROGATES

&% I
S »mv,»w
G TR

: g" ‘l-‘-.-.

INTERNAL STDS

SECUE O R ety

SR

TCL COMPOUND
IDENTIFICATION
ICP INTERFERENCE
CHECK SAMPLE

ICP SERIAL
DILUTION

CARRIER/CHEM
TRACER
RECOVERIES

13. OTHER QC

CHECK MARK (¥} - ACCEPTABLE
J - ESTIMATED
U - NOT BETECTED

REVIEWED BY,

SHADED CELLS - NOT APPLICABLE f
UJ - NOT DETECTED, ESTIMATED
R - UNUSABLE

B-2



Memorandum

Date;  10/29/99
To: File
From: Marcia Hilchey
Subject: Organic Data Review and Validation

Site: Non-ER Septic Systems

AR/COC: 602761

Case: 7223.230

Laboratory: GEL

SDG: 9908674

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

Summary

AN samples were prepared and analyzed with accepted procedures and with specified methods (PCB
EPAR082). All compounds were successfully analyzed.

Qualification was applied to a PCB sample result due to low surrogate recovery.

Application of the UJ qualifier to equipment blank results (see Surrogate section above) does not affect
ficld sample data quality.

Holding Times

The samples were analyzed within the prescribed holding times.

Calibration

Initial calibration met acceptance criteria.

CCV analyses on 8/26/99 at 1845 (Aroclor-1232) and 1904 (Aroclor-1221) exceeded percent difference
criteria. These CCVs were only associated with the equipment blank sample. The laboratory case
narrative indicates that these failures indicate a positive bias. Since the sample results were non-detect,
no results were qualified.

Blanks

No target analytes were detected above the reporting limit in the method blanks.

Surrogates

Surrogate recovery in sample B6730-DF1-RN-PCB failed to meet acceptance recovery - low. Non-detect
results for this equipment blank were qualified UJ.

Note: The laboratory case narrative incorrectly states that surrogate recovery for sample B6922-DF1-
BH2-108 (instead of B6730-DF1-RN-PCB) failed to meet acceptance criteria.



PCBs:

SW846 - Mcthod 8082

/“l .
SITE/PROJECT:/V/on -(‘r,-"’\ —5(’1 el

ARCOCH# & 2276/

LABORATORY: __ (.. f / ° LABORATORY REPORT #: 7 I/ L. 74/ y
7 G
: Field .
Calib CCV | Method LCS M8 Eq. { Ficld
Name CAS # Interccpt} pon k' | RPD | Biks LCS{LosD| pon | MS | MSD Y pon r?;g Bs | Blks
<20% /0,99 [<20% 20% 20%

PCBs 7
Aroclor-1016 12674-11-2 J| e Y
Aroclor-1221 11104-28-2 | 7 i
Aroclor-1232 11141-16-5 | v /
Aroclor-1242 53469-21-9 / |
Aroclor-1248 12672-29-6 v
Aroclor-1254 11097-69-1 v ]

Aroclor-1260 11096-82-5 | “ v =] v s A R L
SMC SMCRT SMC SMCRT
Sample o REC Sample “REC
-2l 341
Confirmation
Sample CAS # RPD > 25% Sample CAS # RPD > 25%
2~
e
T
—-—/
Comments:
S

neveveD by, e

DATE: /% 5/ P




Memorandum

Date:  10/29/99
To: File
From: Marcia Hilchey
Subject: General Chemistry Data Review and Validation

Site: Non-ER Septic Systems

AR/COC: 602761

Case: 7223.230

Laboratory: GEL

SDG: 9908674

Sce attached Data Assessment Summary Forms for supporting documentation on the data review and
validation,

Summary

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

No qualifications were applied 1o CN sample results.

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

The CN samples were analyzed within the prescribed holding time,

The Cr6+ equipment blank sample was received and analyzed | day after the prescribed 24hrholding-
time. Sample results were UJ2 qualified.

Calibration

Initial and continuing calibrations met QC acceptance criteria.

Blanks

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

The matrix spike sample analyses met QC acceptance criteria.

Laboratory Control/Laboratory Control Duplicate Samples

The LCS/LCSD samples met QC acceptance criferia.

Laboratory Replicate Analysis

The replicate sample analyses met QC acceptance criteria.




Other OC
Field duplicate sample analyses met RPD acceptance criteria.

No other specific issues were identified which affect data quality.

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

m/'




E 4 N
m
GENERAL CHEMISTRY:
SITE/PROJECT: Mon.2 /% Seo e ARCOCH: 276 /
LABORATORY: < ( LABORATORY REPORT # ¥ 9 ORE 7%

METHODS: (. . (ré/

; Afcr e

i QT Method LCSD MSD | REP | Seial | FicldDup | Equip. | Ficid

i‘ Analyte cas# Icv cCcyv ICB § CCB Blanks LCS | LCSD RPD MS§ | MSD RFD | RPD | Dilutica RPD Blks Blks
N rotd s A || v | A e o | g ~ v #/a
( '’ ‘ + / Ve " o e e e T " " .y / ~

I

¥

|

Comments:

REV[EWEDBW pate: 7S/ /2%



Project Lealler ROYBAL

Contract Verification Review, (CVR)

Project Name NON-ER SEPTIC SYSTEMS Case No. 7223.230

AR/COC No. 602761 Analytical Lab GEL

SDG No. 9908674

In the tables below, mark any information that is missing or incorrect and gi@re an explanation,

!

1.0 Analysis Request and|Chain of Custody Record and Log-in information

Line | Complete? Resolved?

Na. I Item Yes | No If no, explain Yes | No
1.1 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sampie number(s) provided and SNL sa;nple number(s) cross X

referenced and correct
1.7 Date samples received : X
1.8 Condition upon receipt mformatlon provnded X
2.0 Analytical Laboratory .Report

Line \ ; Complete? Resolved?

No. itern | Yes | No If no, explain Yes { No
2.1 Data reviewed, signature : X
2.2 Method reference number(s) completa and q:orrect X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
2.5 Detectlion limits provided; PQL and MDL(or IDL), MDA and L X
2.6 QC batch numbers provided X
2.7 Dilution factors provided and all diiution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery { NA

(if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Hold times met X CHROMIUM 6 + EQUIPMENT BLANK X
RECEIVED OUT OF HOLDING TIME

2.13 | Contractual qualifiers provided X
2.14 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluatiop

T

a~~ nesticides/PCBs

item Yes { No If no, Sample ID No./Fraction{s} and Analysis

3.1 Are reporting units appropriate for the matrix and meet contract specified or X

project-specific requirements? inorganics and metals reported as ppm (mg/liter

or mg/Kg)? Tritium reported in picocuries per liter with percent moisture for soil

samples? Units consistent between QC samples and sample data
3.2 Quantitation limit met for alt samples X
3.3 Accuracy X

a) Laboratory control samples accuracy reported and met for all sampies

b) Surrogate data reported and mel for all organic samples analyzed by a gas X 1 DECACHLOROBIPHENYL FAILED RECOVERY FOR PCB

chromatography technique SAMPLE #9908674-21

¢) Matrix spike recovery dala reported and met X
3.4 Precision X

a) Replicate sample precision reported and met for all inorganic and

radiochemistry samples

b) Matrix spike duplicate RPD data reported and met for all organic samples X
3.5Blank data X

a) Method or reagent blank data reported and met for ali samples

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.8 Contractual qualifiers provided: “J"- estimated quantity; “B"-analyte found X

in method blank above the MDL for organic or above the PQL for inorganic; “U"-

analyte undetected (results are below the MDL, IDL, or MDA (radiochemical));

“H"-analysis done beycnd the heiding time
3.7 Namrative addresses planchet flaming for gross alpha/beta NA
3.8 Narrative included, cosrect, and complete X
3.9 Second column confirmation data provided far methods 8330 (high explosives) X

o ——




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

ltem Yes No Comments

4.1 GC/MS (8260, 8270, etc.)

a) 12-hour tune check provided NA

b} Initial calibration provided NA

c) Continuing calibration provided NA

d) Internal standard performance data provided NA

€) Instrument run logs provided NA
4.2 GC/HPLC (8330 and 8010 and 8082)

&) Initial calibration provided X

b) Continuing calibration provided X

¢) Instrument run togs provided X
4.3 Inorganics (metais)

a) lInitial calibration provided NA

b) Continuing calibralion previded NA

¢) ICP interference check sample data provided NA

d) ICP serial dilution provided NA

e) Instrument run logs provided NA
4.4 Radiochemistry

a) Instrument run logs provided “NA




Contract Verification Review (Concluded)

5.0 Problem Resolution

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

Sample/Fraction No, 3 Analysis Problems/Comments/Resolutions
Were deficiencies unresolved? QYes &@No
Based on the review, this data package is complete. @Fes Q@ No

If no, provide: nonconformance report or correction request number

Reviewed by:_(a), Pa Qe anclo. Date;__10-4-99

and date correction request was submitted:

Closed by: Date:




DATA VALIDATION SUMMARY:

soi/

99026379 -0/ A

SITE/PROFECT: M. GASEH: 7225 .2.80 # OF SAMPLES: 18 MATRIX:
ARCOC #: o2 75) LAB SAMPLE IDs:

LABORATORY: L

LABORATORY REPORT #:  _990367Y

HOLDING TIMES/
PRESERVATION

2. CALIBRATIONS

3. METHOD BLANKS

4. MS/MSD

S. LABCRATORY
CONTROL SAMFLES

6. REPLICATES

7. SURROGATES

8. INTERNAL STDS

9. TCL COMPOUND
IDENTIFICATION

10. ICP INTERFERENCE
CHECK SAMPLE

11. ICP SERIAL
DILUTION

12. CARRIER/CHEM
TRACER
RECOVERIES

13, OTHLR QC e

SHADED CELLS - NOT APPLICABLE
i) - NOT DETECTED, ESTIMATED
R - UNUSARLE

CHECK MARK (V) ~ ACCEPTABLE
]~ ESTIMATED
U - NOT DI:TECTED

R

3?/&1

REVIEWLD ﬂm DATE:




FEDERAL SAMPLE RECEIPT REVIEW

G T T et

GEL COQLER GEL POLY COOLER___ CLIENT COOLER__Z OTHER______
SAMPLE REVIEW CRITERIA YES NO COMMENTS/QUALIFIERS
1.  Were shipping containers received intact and sezled? VJ”
If no, natify Project Manager
2. Was the Shipment screened following the radiochemistry survey v"f
procedure (EPI SOP S007]7
Were the survey results negative? Vﬁ
If no. nodify Project Manager j
Are any of the samples idenrified by the client as radioactive? , \/V
If yes, did clicnt provide RAD activity? !
3. Were chain of custody documents inciuged? f:f"'
4.  Wege chain of custody documents completed carectly? "L
(Ink, signed, march containers) v
5. Were all sample containers properly leheled? \/"—
6. Were proper sampls contziners received? V,——’-
- 7. SPresexved samples checked for pH? 4
8. Were samples preserved comectiy? §
‘ 1f oo, list sarmpies & testy W
9. Shipping container. tempeature checked? Yl
10. 'Was shipping constiner temperanmre within specifications- ($°% 2" C) V:/' [ OC
If 19, notify Project Manager
11. Is tcmperatuee docnented on the Chain of Custody? wr /
12, Were samples received within holding time? V"
if No, notify Project Manger
13.  Were VOA visls free of headspace? - __
14. ARCOCH IF UIRED b
- v | 00Z2776]
A 192634

—
mﬁw #ﬁh_ @SEALSAITACHED NSA - NO SEALS ATTACHEED
Fax Teredlee # yzz3 331 Cfi%;

‘é%%
qq
?QZ‘:
'T l
2019 tivod







ANNEX C
DSS Site 1033
Risk Assessment



RISK ASSESSMENT FOR DSS SITE 1033 12/1/2003

TABLE OF CONTENTS

l. Site Description and HISTORY ...t b C-

II.  Data Quality ObJECHVES....... .o e s C-1

IH. Determination of Nature, Rate, and Extent of Contamination..........cccecovivceiniiniiiennnennes C-5

1.1 TaY{coto P12 (To 4 A O OO STRUORPPRRIN C-5

m.a Nature of Conmtamination ...........c.oo e e C-5

.3 Rate of Contaminant MIigration..........ccccco v C-5

.4 Extent of Contamination..........cccuiieiioriiii e e C-6

IV. Comparison of COCs to Background Screening Levels ........cccoccviiniiiiiicciee C-6

V. Fate and Transporl ..ottt e ee e s es e es e e s e s s aeb v e en e s be e e e C-6

VI. Human Health Risk ASSESSMENT......ccivciiiiiiiriireee e ere e eeesesenereeee e s srsimeeeeeenes = ]

VIA 11 { (0 T0 1N o3 (o] o I OSSR C-11

Vi.2 Step 1. Site Data.. eeemrereereeseianessnsseanseraessssssessmnarnnreneesemassassnnneansennsnees Gm 11

VI.3  Step 2. Pathway ldennflcatlon errverreereeneerarsenannnsoeesessannsanseessenns Om T2

V.4 Step 3. Background Screening F’rocedure STUTORTSUPRUPTUUPURPRRI 0= P~

VE4A. 1 Methodology ...ttt e s c-12

VEA2 BReSURS...ociiiie s e e C-15

VI.5  Step 4. Identification of Toxicological Parameters..........cccccoevceievrcceeeeee... C-15

VI.6  Step 5. Exposure Assessment and Risk Characterization.................ooceeie C-15

VI.B.1 EXpOSUre ASSESSITIENE ...t ieire e e e ee s s C-17

VIL.6.2 Risk Characterization...........coooorieiivecie e C-17

V1.7  Step 8. Comparison of Risk Values to Numerical Guidelines........................ CG-19

VI.8  Step 7. Uncertainty DiSCUSSION......ccccoiriiiiiricriercce et eneee. G20

VLD SUMIMAIY...cctniiiiie ettt et e s s rnnsne s s bens e s n e s s naaeerianaeeas C-21

VIl. Ecological RiSk ASSESSIMENT «..cveeeeiiiiii e s s ee s s s samma s mme e C-22

VILT  INrOQUCHION ...ttt men e e e s Cc-22

VIL2  SCOPING ASSESSMENT....ccii ettt et r e e e rasree e s e s ams v e e Cc-22

VILZ2.1 Data ASSESSIMENT .. iiiiiteeie e enentereeees st tms eean e nanas e ean Cc-23
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DSS SITE 1033: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1033, the Building 6631 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area lil on

federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the

U.S. Department of Energy (DOE). The septic system, located approximately 140 feet
northwest of Building 6631, consisted of a septic tank connected to a distribution box and a
drainfield consisting of four 70-foot-long drain lines. Available information indicates that
Building 6631 was constructed in 1959 (SNL/NM March 2003), and it is assumed that the septic
system was also constructed at that time. In June 1991, the septic system discharges were
routed to the City of Albuquerque sanitary sewer system (Jones June 1991). The old septic
system line was disconnected and capped, and the system was abandoned in place concurrent
with this change (Romero September 2003).

Environmental concern about DSS Site 1033 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records are not available, the investigation for this site was
planned to be consistent with other DSS site investigations and to sample for the COCs most
commonly found at simifar facilities.

The ground surface in the vicinity of DSS Site 1033 is flat to very slightly inclined to the west.
The closest major drainage fies south of the site and terminates in the playa just west of KAFB.
No springs or perennial surface-water bodies are located within 2 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). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat to gently inclined to the west. Infiltration of precipitation is
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration.
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the
annual rainfall (Thomspon and Smith 1985, SNL/NM March 1996). Most of the area
immediately surrounding DSS Site 1033 is unpaved, and no storm sewers are used to direct
surface water away from the site.

DSS Site 1033 lies at an average elevation of approximately 5,425 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 499 feet below ground
surface (bgs). The direction of groundwater flow is to the west in this area (SNL/NM March
2002). The nearest groundwater monitoring well is approximately 0.76 mile northwest of the
site. The nearest production wells are northwest and northeast of the site and include KAFB-4
and KAFB-11, which are approximately 3.9 and 4.1 miles away, respectively.

L. Data Quality Objectives
The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for

Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (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.

o Characterize the nature and extent of any releases.

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS Site 1033 was effluent discharged to the environment from
the drainfield at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample '
DSS Site 1105 Potential COC Sampling Density Sampling Location
Sampling Areas Source Locations {samples/acre) Rationale
Soil beneath the Effluent discharged 2 " NA Evaluate potential
septic system to the environment ‘ COC releases to the
drainfield from the drainfield environment from
effluent discharged
from the drainfield

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

The baseline soil samples were collected in two locations at DSS Site 1033 with a Geoprobe™
from two 3-foot-long sampling intervals at the boring locations. Drainfield sampling intervals
started at 6 and 11 feet bgs in the drainfield borings. 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 1033 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 Environmental Restoration (ER) Chemistry Laboratory and Radiation Protection
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and the
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1033
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium | Cyanide ;| Radionuclides | Alpha/Beta
Sail 4 4 4 4 4 4 4 4 4
Duplicates 1 1 1 1 1 1 - ] 5
EBs and TBs (VOCs only) 3 1 o] 1 1 0 0 Q 0
Total Samples 8 6 5 B 6 5 5 5 4
Analytical Laboratory ERCL, GEL GEL GEL ERCL, GEL | ERCL, GEL GEL GEL RPSD, GEL GEL |
DSS = Drain and Septic Systems.
EB = Equipment blank.
ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, Inc,
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA = Quality assurance,
Qc = Quality control.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

B = Trip blank.
VOC = Volatile organic compound.
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Table 3
Summary of Data Quality Requirements
Analytical Data Quality

Method? Level GEL ERCL RPSD
VOCs Detfensible None 4 samples None
EPA Method 8260
SvQ0Cs Defensible 4 samples None None
EPA Method 8270
PCBs Detensible 4 samples None None
EPA Method 8082
HE Compounds Defensible None 4 samples None
EPA Method 8330/8095
RCRA metals Defensible None 4 samples None
EPA Method 6020/7000 )
Hexavalent Chromium Defensible 4 samples None None
EPA Method 7196A
Total Cyanide Defensible 4 samples None None
EPA Method 9012A
Gamma Spectroscopy Defensible None None 4 samples
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 4 samples None None
EPA Method 900.0

Note: The number of sampies does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks.

2EPA November 1986.

EPA =U.S. Environmental Protection Agency.

ERCL = Environmental Restoration Chemistry Laboratory.

GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

QC = Quality control.

RCRA = Resource Conversation and Recovery Act.

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

VOC = Volatile organic compound.

data quality requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November
2001).

The QA/QC samples were collected during the baseline sampling effort according to the ER
Projec¢t Quality Assurance Project Plan. The QA/QC samples consisted one trip blank {for
VOCs only), one field duplicate, and one set of equipment blank samples. No significant
QA/QC probiems were identified in the QA/QC samples.

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. 0 (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1033 proposal 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 1896). 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.

. Determination of Nature, Rate, and Extent of Contamination

.1 introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1033
was based upon an initial conceptual model validated with confirmatory sampling at the site.
The initial conceptual model was developed from archival site research, site inspections, and
soil sampling. The 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 1033, 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.

1.2 Nature of Contamination

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

Site 1033 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross aipha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate o characterize the
COCs and potential degradation products at DSS Site 1033.

1.3 Rate of Contaminant Migration

The septic system at DSS Site 1033 was deactivated in the early 1990s when Building 6631
was connected to an extension of the City of Albuquerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic
system at this site was therefore dependent upon the volume of aqueous effluent discharged to
the environment from this system when it was operational. Any migration of COCs from this
site after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has {fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1033.
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1.4 Extent of Contamination

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

The baseline soil samples were collected at sampling depths starting at 6 and 11 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous DSS 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.

V. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The DSS

Site 1033 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs that were evaluated in this risk assessment included ail 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.

Nonradiclogical 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 evaiuvated. 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 radiological COCs for the human
health risk assessment at DSS Site 1033. 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 1033 occurred in the subsurface soil resulting from
the discharge of effluents from Building 6631 to the septic tank and drainfield. Wind, water,
and biota are natural mechanisms of COC transport from the primary release point. Because
the discharges were to the subsurface soil, wind and surface water are considered to be of low
significance as transport mechanisms at this site.
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Nonradiological COCs for Human H

Tabie 4

ealth Risk Assessment at DSS Site 1033 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum CQC
Concentration Less
Maximum SNL/NM Than or Equal to the nty
Concentration Background Applicable SNL/NM BCF Log K, Bioaccumulator?
(All Samples) Concentration Background (maximum (for organic (BCF>40,
COC (mg/kg) {mg/kg)? Screening Value? aquatic) COCs) Log K.,>4)
incrganic
Arsenic 3.7 4.4 Yes 44¢ - Yes
Barium 210J 214 Yes 1709 - Yes
Cadmium 0.26 0.9 Yes g4c - Yes
Chromium, total 8.1 15.9 Yes 16% - No
Chromium Vi 0.017¢ 1 Yes 16¢ - No
Copper 6.6 18.2 Yes 6c - No
Cyanide 0.211J NC Unknown NC - Unknown
Lead 6.9 11.8 Yes 49¢ - Yes
Mercury 0.086 J <0.1 Unknown 5,600¢ - Yes
Selenium 0.45 J <1 Unknown 800! - Yes
Silver 0.021¢ <1 Unknown 0.5¢ - No
Qrganic
Phenanthrene 0.234J NA NA 23,800¢ 4.63¢ Yes
Pyrene 0.22J NA NA 36,300¢ 5.329 Yes

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

2Dinwiddie September 1997, Southwest Area Supergroup.

ENMED March 1988.

Yanicak March 1997.

dNeumann 1976.

*Parameter was not detected. Concentration is one-half the detection limit.

‘Callahan et al. 1979.

“Micromedex, Inc. 1998,
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Table 4 (Concluded)
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1033 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
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- BCF = Bioconcentration factor,
cocC = 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.

- = Information not available.
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Radiological COCs for Human Health Risk Assessment at DSS Site 1033 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Table 5

Is Maximum COC
Activity Less Than or

Maximum Equal to the
Activity SNL/NM Background | Applicable SNL/NM IsCOCa
(All Samples) Activity Background BCF Bioaccumulator?b

coG (pCifg} (pClig)? Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND {0.034) 0.07¢ Yes 900 Yes
Th-232 0.90 1.01 Yes 900¢ Yes
U-235 ND (0.24) 0.16 No 3,000¢ Yes
U-238 ND (3.46) 1.4 No 3,000¢ Yes

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators.
Dinwiddie September 1997, Southwest Area Supergroup.

5NMED March 1998.

cBaker and Soldat 1992.

BCF = Bioconcentration factor.

CoC = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND () = Not detected above the MDA, shown in parentheses.
NMED = New Msxico Environment Department.

pCifg = Picocurie(s) per gram.
SNIL/NM = Sandia National Laboratories/New Mexico.
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Water at DSS Site 1033 is received as precipitation (approximately B.1 inches annually) that will
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. infiltration
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the
depth of percolation of this water into the soil is limited, and the potential for further downward
movement of COCs through leaching is low. Because groundwater at this site is approximately
499 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above
the water table is extremely fow.

CQOCs can enter the food chain through uptake by plants. Once in the food web, COCs can be
transported from the site by the movements of the organisms that contain them or other
surficial transport mechanisms. However, because the COCs at DSS Site 1033 are located at
depths greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain
transport is not expected 1o be a significant transport mechanism at this site.

COCs at DSS Site 1033 include both inorganic and organic constituents. The inorganic

COCs include both radiological and nonradiological analytes. With the exception of

cyanide, the inorganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota. However, because of the aridity of the environment at this site and the lack of
potential contact with bicta, none of these mechanisms is expected to result in significant losses
or transformations of the inorganic COCs. The radiological COCs (U-235 and U-238) will
undergo decay to stable isotopes or radioactive daughter elements. However, because of the
long half-lives of these radionuclides, this mechanism will not result in significant loss or
transformation of the radiological COCs.

The two organic COCs at DSS Site 1033 (phenanthrene and pyrene) may be degraded through
photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore

takes place in the air, at the ground surface, or in surface water. Hydrolysis includes

chemical transformations in water and may occur in the soil solution. Biotransformation

(i.e., transformation caused by plants, animals, and microorganisms} may occur; however,
biological activity may be limited by the arid environment at this site. Because of the depth of
the COCs, the aridity of the environment, and the lack of potential contact with biota, none of
these mechanisms is expected to result in significant losses or transformations of these COCs.

Table 68 summarizes the fate and transport processes that can occur at DSS Site 1033. COCs
at this site include radiological and nonradiological inorganic and organic analytes. Wind,
surface water, and biota are considered to be of low significance as potential transport
mechanisms at this site. Significant leaching into the subsurface soil is uniikely, and leaching
into the groundwater at this site is highly unlikely. The potential for transformation of organic
and inorganic COCs is low, and loss through decay of the radiological COCs is insignificant
because of their long half-lives.
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Table 6
Summary of Fate and Transport at DSS Site 1033
Transport and Fate Mechanism Existence at Site Significance -
Wind Yes Low
Surface runoff Yes Low
Migration 1o groundwater No None
Food chain uptake ' Yes Low
Transformation/degradation Yes Low

DSS = Drain and Septic Systems.

VL.

VI

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 petential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2.

Potential pathways are identitied 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 SNI/NM maximum background
screening value. COCs that are not efiminated during the first screening procedure are
carried forward in the risk assessment process.

Step 4.

Toxicological parameters are identitied and referenced for COCs that were not efiminated
during the screening procedure.

Step 5.

Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are caiculated by subtracting applicable background concenirations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiclogical 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. Nenradiological COC risk values also are
compared to background risk so that an incremental risk can be caiculated.

Step 7.

Uncertainties of the above steps are addressed.

VIi.2

Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1033.
Section |l presents a comparison of results to DQOs. Section NI discusses the nature, rate,
and extent of contamination. ’
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VI.3 Step 2. Pathway [dentification

DSS Site 1033 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 nenradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiclogical and
radiological COCs is included because the potential exists to inhale dust and volatiles.

Soil ingestion is included for the radiological COCs as well; the dermal pathway is included for
the nonradiological COCs because of the potential for the receptor to be exposed to
contaminated soil. No water pathways to the groundwater are considered. Depth to
groundwater at DSS Site 1033 is approximately 499 feet bgs. No intake routes through plant,
meat, or milk ingestion are considered appropriate for either the industrial or residential
land-use scenarios. Figure 1 shows the conceptual site model flow diagram for DSS Site 1033.

Pathway Identification

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

Vi.4 Step 3. Background Screening Procedure

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

VI.4.1 Methodology

Maximum concentrations of nonradiological COCs were compared to the approved 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 radiological 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
Envircnment” (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.
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V9142 Results

Tables 4 and 5 show DSS Site 1033 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, four constituents do not have quantified
background screening concentrations. Two constituents were organic compounds that do not
have corresponding background screening values.

For the radiological COCs, two constituents (U-235 and U-238) exhibited MDAs greater than
the corresponding background values.

VIS5 Step 4. Identification of Toxicclogical Parameters

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

» DCFs for ingestion and inhalation were taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” {(EPA 1888).

s DCFs for surface contamination (contamination on the surface of the site) were
iaken from DOE/EH-0070, “External Dose-Rate Conversion Factors for
Calculation of Dose to the Public” (DOE 1988).

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

Vi.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for the industrial and residential land-use

scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land-use scenarios.
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Table 7
Toxicological Parameter Values for DSS Site 1033 Nonradiological COCs
FIchI aninh SFO SFinh Cancer

coc (ma/kg-d) Confidence? (mg/kg-d) Confidence* | (mg/kg-d)~! (mg/kg-d)- Clags® ABS
Inorganic
Cyanide 2E-2¢ M - - - - D 0.1d
Mercury 3E-4° - 8.6E-5¢ M - - D 0.01¢
Selenium 5E-3¢ H — - - - D 0.014
Sliver 5E-3° L - - - - D 0.019

| Qrganic

Phenanthrens! 3E-1¢ L 3E-19 = - - D 0.14
Pyrene 3E-2¢ L 3E-2¢ - - ~ D 0.14

aConfidence associated with IRIS (EPA 2003} database values. Confidence: L = low, M = medium, H = high.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989} taken from RIS (EPA 2003):
D = Not classitiable as to human carcinogenicity.
CToxicological paramater values from IRIS electronic database {(EPA 2003).
Toxicological parameter values from NMED December 2000,
®Toxicological parameter values from HEAST (EPA 1997a).
'Toxicological paramater values for phenanthrene could not be found. Anthracene was used as a surrogate compound.
ITexicological parameter values from EPA Region § (EPA 2002a).

ABS = (Gastrointestinal absorptian coefficient.
cocC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
HEAST = Health Effacts Assessment Summary Tables.
(RIS = Integrated Risk Information System.
mg/kg-d = Milligram(s) per kilogram day.
(mg/kg-d)! = Per milligram per kilogram day.

RiDjy = Inhatation chronic reference dose,
RID, = Oral chronic reference dose.

SFin = Inhalation slope tactor.

SF, = QOral slope factor.

- = Information not available.
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Table 8

12/1/2003

Radiological Toxicological Parameter Values for DSS Site 1033 COCs
Obtained from RESRAD Risk Coefficients?

CcoC (1/pCi) (1/pCi) (g/pCi-yr) Cancer Class®
LJ-235 4.70E-11 1.30E-08 2.70E-07 A
U-238 6.20E-11 1.20E-08 6.60E-08 A

aYu et al. 1993a.

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for
high dose and high dose rate {i.e., greater than 50 rem per year). For low-level environmental exposures,
the carcinogenic effect has not been cbserved and documented.

1/pCi = One per picocurie.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
g/pCi-yr = Gram(s) per picocurie year.

SF,, = External volume exposure slope factor.
SF,, = Inhalation slope factor.

SF, = Oral (ingestion) slope factor.

VI.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent Hl 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). The
excess cancer risk from the nonradiclogical and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18
“Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination,” (EPA
1997b). This summation is tabulated in Section V1.9, Summary.

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a
residential land-use scenario are also presented.

V1.6.2 Risk Characterization

Table 9 shows an HI of 0.08 for the DSS Site 1033 nonradiological COCs and no estimated
excess cancer risk for the designated industrial land-use scenario. The numbers presented
include exposure from soil ingestion, dermat contact, and dust and volatile inhalation for
nonradiological COCs. Table 10 shows that for DSS Site 1033 associated background
constituents, there is neither a quantifiable Ml nor an estimated excess cancer risk for the
designated industrial land-use scenario.
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Tahle 9

Risk Assessment Values for DSS Site 1033 Nonradiolegical COCs

12/1/2603

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario? Scenario?
(All Samples) Hazard Cancer Hazard Cancer
cocC (mg/ka) Index Risk Index Risk
Inorganic
Cyanide 0211 .00 — 0.00 -
Mercury 0.085 J ¢.00 — 0.00 —
Selenium 0.45J (.00 — 0.00 -
Silver 0.0210 .00 - 0.00 -
Organic
Phenanthrene 0.23.J (.08 — 0.27 —
Pyrene 0.22J Q.00 — Q.00 —
Total ! 0.08 - 0.27 -
aEPA 1989,
bMaximum concentration was one-half the detection limit.
COoC = Constituent of concern,
DsS = Drain and Septic Systems.
EPA = {.5. Environmenta! Protection Agency.
J = Estimated concentration.

mg/kg = Milligram(s) per kilogram.
- = Inlormation: not available.

Table 10

Risk Assessment Values for DSS Site 1033 Nonradiological Background Constituents

Industrial Land-Use Residential Land-Use
Background Scenario® Scenario?
Concentration? Hazard Cancer Hazard Cancer

CoC {mg/kg) Index Risk Index Risk
Cyanide NC - - - ~
Mercury <0.1 - - - -

| Selenium <1 - - - -
Silver <1 - - — -
Total | - | - - -

2Dinwiddie September 1997, Southwest Area Supergroup.
BEPA 1989.
coc = Canstituent 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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For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that resulted in an incremental
TEDE of 1.2E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in
OSWER Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used
for the probable land-use scenario {(industrial in this case); the calculated dose value for DSS
Site 1033 for the industrial land use is well below this guideline. The estimated excess cancer
risk is 1.4E-7.

For the nonradiological COCs under the residential land-use scenario, the Hi is 0.27 with no
estimated excess cancer risk (Table 9). The numbers in the table include exposure from soil
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally
recommends that inhalation not be included in a residential land-use scenario, this pathway is
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and,
subsequently, for dust to be present in predominantly residential areas. Because of the nature
of the local soil, other exposure pathways are not considered (see Appendix 1). Tabie 10
shows that for the DSS Site 1033 associated background constituents, there is no quantifiable
HI or estimated excess cancer risk.

For the radiological COCs, the incrementat TEDE for the residential land-use scenario is
3.0E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls {residential land use in this case);
the calculated dose value for DSS Site 1033 for the residential land-use scenario is well below
this guideline. Consequently, DSS Site 1033 is eligible for unrestricted radiological release as
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to
the on-site receptor. The estimated excess cancer risk is 4.0E-7. The excess cancer risk from
the nonradiological and radiological COCs is not additive, as noted in the RAGS (EPA 19289).

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
scenarios.

For the nonradiological COCs under the industrial land-use scenaric, the Hl is 0.08 {lower than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no guantifiable
excess cancer risk. 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 nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. The incremental
risk is determined by subtracting risk associated with background from potential COC risk.
These numbers are not rounded before the difference is determined and, therefore, may
appear to be inconsistent with numbers presented in tables and within the text. For
conservatism, the background constituents that do not have quantifiable background screening
values are assumed to have a hazard quotient of 0.00. The incremental Hl is 0.08 and there is
no incremental estimated excess cancer risk 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.
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For the radiological COCs under the industrial Jand-use scenario, the incremental TEDE is
1.2E-2 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr. The
incremental estimated excess cancer risk is 1.4E-7.

For the nonradiological COCs under the residential land-use scenario the calculated Hl is 0.27,
which is below the numerical guidance. There is no quantifiable excess cancer risk. 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 nonradiofogical COCs there is neither a
quantifiable HI nor an estimated excess cancer risk. The incremental Hl is 0.27, and there is no
incremental cancer risk for the residential land-use scenario. These incremental risk
calculations indicate insignificant risk to human health from nonradiological COCs considering a
residentiat land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological components is
3.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM RESRAD Input Parameter Assumptions and Justification (SNL/NM
February 1998). The estimated excess cancer risk is 4.0E-7.

Vi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1033 was based
upcn an initial conceptual medel 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 anaiytical
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 1033.

Because of the location, history of the site, and future land use (DOE et al. September 1995),
there is low uncertainty in the land-use scenario and the potentially aftected 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 caiculate 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 resuits.

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 Regicn 6 (EPA 2002a) electronic database. 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
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(EPA 2002a, EPA 2002b, EPA 2002¢). 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 the radiological COCs, the conclusion of the risk assessment is that potential effects on
human health for both the industrial and residential land-use scenarios are within guidelines
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. popuiation (NCRP 1987).

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

VI.9 Summary

DSS Site 1033 contains identified COCs consisting of some organic, 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, dermai contact, and dust and volatile inhalaticn for chemical COCs and soil
ingestion, dust inhalatiocn, 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 Hl (0.08B) is significantly
lower than the accepted numerical guidance from the EPA. There is no quantifiable estimated
excess cancer risk. 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
0.08, and there is no incremental excess cancer risk for the industrial land-use scenarioc. The
incremental risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach fo risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the HI (0.27) is also below
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess
cancer trisk. Thus, excess cancer risk was also below the acceptable risk value provided by the
NMED for a residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.27,
and there is no incremental excess cancer risk for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much lower than EPA guidance values; the estimated TEDE is 1.2E-2 mrem/yr for the industrial
land-use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA
1997b). The corresponding incremental estimated cancer risk value is 1.4E-7 for the industrial
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario
that results from a complete loss of institutional controls is 3.0E-2 mrem/yr with an associated
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risk of 4.0E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February 1998).

Therefore, DSS Site 1033 is eligible for unrestricted radiological release.

The summation of the nonradiological and radioiogical carcinogenic risks is tabulated in

Table 11.
Table 11
Summation of Radiological and Nonradiological Risks from Site Carcinogens
Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 0.0 14E-7 1.4E-7
Residential 0.0 4.0E-7 4.0E-7

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

VII. Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1033. 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 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED’s decision tree (a discussion of DQOs, data assessment, and evaluations of.
bicaccumulation 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 VI11.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary.
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Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1033 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.

Vit.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 COCs to migrate from the source of contamination to cther media or biota at
this site is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and
biota (food chain uptake) are expected to be of low significance as transport mechanisms for
COCs at this site. Degradation, transformation, and radiological decay of the COCs are also
expected to be of low significance.

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. Theretore, no
COPECs exist at the site, and a more detailed risk assessment was nct 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 Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the 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, ail 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 (Hl),
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

e [ngestion of contaminated fruits and vegetables

* [ngestion of contaminated meat, eggs, and dairy products

* Ingestion of contaminated surface water while swimming

o Dermal contact with chemicals in water

e Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or particulate)

e 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

e @& o ¢ 0

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
ngestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
{vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
articulate)
Dermal contact (noaradiological Dermal contact (nonradiological | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents oniy) scil only
External exposure to penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
round surfaces

Equations and Default Parameter Values for |dentified Exposure Routes

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 aiso 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 Heaith Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document tor 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 equaticns alsc apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiclogical pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE
1993}. The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposat
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 regufaticns. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il prejects 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 left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993} or by directly
accessing the RESRAD websites at: hitp://web.ead.anl.gov/resrad/home2/ or
http://web.ead.anl.gov/resrad/documents/.

ALA2-03/WP/SNLO3:rs5437.doc C-31 840858.01 12/01/03 4:24 PM




RISK ASSESSMENT FOR DSS SITE 1033 12/1/2003

Generic Equation for Calculation of Risk Parameter Values

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

Risk {or Dose) = Intake x Toxicity Effect {either carcinogenic, noncarcinogenic, or radiological)
= 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 Hl)
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 noncarcinogenic
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 radiclogical exposures.

Soil Ingestion

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

_C *IR*CF*EF * ED

1
) BW x AT
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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 Inhalation

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

where:

- C, *IR*EF*ED*(%,FW%EF)
BW * AT

I, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil {mg/kg)

IR = Inhalation rate (cubic meters [m?)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

VF = soil-to-air volatilization factor (m3/kg)

PEF = particulate emission factor (m3¥kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

D - C *CF*xSA*AF* 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 (cm?/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 Ingesticn

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):

; o C.*IR*EF*ED
” BW = AT

where:

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

IR = lingestion 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 folfows (EPA 1991):

_C,*K*IR *EF *ED
” BW * AT

1

where:

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

£

C,, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 L/m?3)

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° 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 default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at 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 upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on 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

12/1/2003

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial L Recreational Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Freguency (day/yr} 250ak 52 wkfyr)ak 35020
Exposura Duration (yr) 25abc 303.bc 303kbe
703bc 70 Aduitabe 70 Adulta.bc
Body Weight (kg) 15 Child@be 15 Chilgabe
Averaging Time {days)
for Carcinogenic Compounds 25,5502.5 25,5502b 25,550 a0
(=70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,95020
(= ED x 365 day/yr)_
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10030 200 Child2# 200 Chiid 2
‘ 100 Adulter 100 Aduit b
Inhalation Pathway
15 Chila? 10 Chilgs
Inhalation Rate (m3/day) 20ab 30 Adulg 20 Adult2
Volatilization Factor (m3kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Faclor (m3/kg) 1.36E92 1.36E97 1.36E92
Water Ingestion Pathway
242 2.4a 244
Ingestion Rate (fiter/day)
Dermal Pathway
0.2 Child2 0.2 Childs
Skin Adherence Factor {mg/cm?) D.22 0.07 Adults 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Childe 2,800 Childa
{crm2/day) 3,300° 5,700 Aduita 5,700 Adult®

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

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

ED = Exposure duration.

EPA = U.S. Environiental Protection Agency.

hr  =Hours).
kg = Kilogram(s).
m = Meter(s).

mg = Milligram(s).
NA = Not available.

wk  =Week{s).
Vi = Year(s).
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Table 3

12/1/2003

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter L Industrial Recreational —E Residential
General Exposure Parameters
8 hr/day tor
Exposure Frequency 250 dayiyr 4 hr/wl for 52 wk/yr 365 day/yr
Exposure Duration {yr) 2530 302b 30ab
Body Weight {kg) 70 Adulta-e 70 Adultab 70 AdultaP
Sail ingestion Pathway
ingestion Rate 100 mg/day* 100 mg/days 100 mg/day©
Averaging Time {days)
(= 30 yr x 365 day/yr) 10,9504 10,950¢ 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300%¢ 10,950 7,3004
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-549 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Lealy Vegelables
kgéyrd NA NA 16.5°
Ingestion Rate, Fruits, Non-Leaty
Vegetables & Grain (kgfyr} NA NA 101.80
Fraction Ingested NA NA 0.25%4

3Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1981).
PExposure Factors Handbook (EPA August 1997).

SEPA Region VI guidance (EPA 1996).
dFor radionuclides, RESRAD (ANL 1993).

eSNL/NW (February 1998).

EPA = L.S. Environmental Protection Agency.

g = Gramis})

hr = Hour(s}.

kg = Kilogram(s).
m = Meter(s).

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

wk = Wesk(s).
yr = Year(s).
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