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1.0 PROJECT BACKGROUND

Envircnmental 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 outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUSs has taken place since 1994 as part of the
SNL/NM Environmental Restoration {(ER) Project activities. The 23" site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in

July 1995,

it was also known that numerous other miscellanecus DSS sites that were not designated as
SWMUs were 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, and 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:

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

» ldentify which systems would, and would not, need initial shallow investigation
work as required by NMED.

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

A number of additional drain systems were identified from the engineering drawing and field
inspection work. It was also determined that some of the sites on the 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual drain and septic systems was generated in 2000. Of these 121 sites, NMED
required environmental assessment work at a total of 61; no evaluation of the remaining 60
systems was necessary. Subsequent backhoe excavation at DSS Site 1091 confirmed that the

AL/G-03/W PISNL03:15345.doc 1-1 840B57.03.01 06/24/03 3113 PM



system did not in fact 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 personne] worked closely together to reach consensus on a staged approach
and specific procedures that would be used to characterize the DSS sites, as weil as the
remaining OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for no
turther action. 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 NMED/HWB on January 28, 2000 (Bearzi January
2000). A follow-on document, the “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 NMED for each of the 60 DSS sites. The FIP was approved by NMED in February
2002 [Moats February 2002).

AL6-03/WWP/SNLO3.r5345.doC 1.2 840857.03.01 086/24/03 3113 PM



2.0 BUILDING T-52 AND FORMER BUILDING 6500 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project has conducted an assessment of DSS Site 1072, the Building T-52
and former Building 8500 septic system. There are no known or specific environmental
cencerns at this DSS site. It is one of many SNL/NM DSS sites at which environmental
characterization is being required by NMED/HWB. An 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 upen the
findings, recommends a risk-based proposal for NFA for the Building T-52 and former Building
6500 septic system. This NFA proposal provides documentation that the site was sufficiently
characterized and that no significant releases of contaminants to the environment occurred via
the Building T-52 and former Building 6500 septic system and that the site does not pose a
threat to human health or the environment under industrial or residential 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
Albuguergue sewer system. '

Review and analysis of all relevant data for Building T-52 and former Building 6500 septic
system indicate that concentrations of constituents of concern (COCs) at this site were found to
be below applicabie risk assessment action levels. Thus DSS Site 1072, the Building T-52 and
former Building 6500 septic system, is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AQC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998}.

2.2 Site Description and Operational History

2.2.1 Site Description

Building T-52 and former Building 6500 septic system is Jocated in SNL/NM Technical Area
{TA)-V on federally-owned land, which is controlied by Kirtland Air Force Base (KAFB) and
permitted to the U.S. Department of Energy (Figure 2.2.1-1). DSS Site 1072 is located
approximately 175 feet southwest of the entrance to TA-V and is on the north side of

Building T-52 (Figure 2.2.1-2). As shown in Figure 2.2.1-2, the abandoned septic system
consists of a septic tank and distribution box that empty to an 80-foot-long drainline with eight
22-cot-long branching laterals. The system received discharges from former Building 6500,
approximately 80 feet to the northeast and the adjacent Building T-52. Construction details are
based upon engineering drawings (SNL/NM July 1973), site inspections, and backhoe
excavations of the system.

AL/B-03/M P/SNLO3:r5345.doc 2-1 ’ 840857.03.01 06/24/03 6:34 PM
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The surface geology at DSS Site 1072 is characterized by a veneer of aeolian sediments that are
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 1072, and typically consist of a mixture of silts, sands, and gravels that are poorly sorted,
and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in
thickness with a preferred east-west crientation, and have moderate to fow hydrauiic conductivities
(SNL/NM March 1996). 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 annuai rainfall in
the SNL/NM and KAFB area, as measured at Albuguerque International Sunport is 8.1 inches
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985,
SNL/NM March 1996).

The site lies at an average elevation of approximately 5,424 feet above mean sea level. Depth
to groundwater is approximately 500 feet below ground surface {bgs) at the site. The
groundwater flow direction is thought to be generally to the west in this area (SNL/NM March
2002). The nearest production wells to DSS Site 1072 are KAFB-11, approximately 3 miles to
the northeast and KAFB-2, approximately 4 miles to the northwest. The nearest groundwater
maenitoring well is LWDS-MW-1, approximately 125 feet northwest of the site (SNL/NM August
2002).

222 Operational History

Although no precise construction information is available, records indicate that Building T-52
and former Building 6500 were in operation and discharging to the septic system from about
1961 to 1993 {SNL/NM March 2003). Because operational records were not available, the
investigation was planned to be consistent with other DSS site investigations and to sample for
the most commoniy anticipated COCs found at similar facilities. By July 1993, the septic system

discharges were routed to the City of Albuguerque sanitary sewer system (Jones July 1993). It
is assumed that the DSS Site 1072 septic system was abandoned prior to this change.

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1072 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1072 is industrial (DOE et al. September 1995).

AL/G-03/WP/SNLO3:r5345.doc 2.7 B40B57.03.01 06/24/03 3:13 PM
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3.0 INVESTIGATORY ACTIVITIES

Three assessment investigations of Building T-52 and former Building 6500 septic system have
been conducted. Two of these investigations were required by NMED/HWB to adequately
characterize this site, and were conducted in accordance with procedures presented in the 1999
SAP and 2001 FIP, described in Chapter 1.0. These investigations are discussed in the
following sections.

3.1 Summary

Three assessment activities have been conducted at the site. In 1992 and 1995, waste
characterization samples were collected from the septic tank (Investigation 1). in June 1997 a
backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). Shallow subsurface soil samples were then collected from borings in the
drainfield in July 1998 and August 1999 (Investigation 3). These investigations are discussed
below.

3.2 Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiclogical contamination. The primary goal of the sampling
effort 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 October 1, 1992 and Jufy 20, 1995, as part of the SNL/NM Septic System Monitoring
Program, aqueous and sludge samples were collected from the Building T-52 septic tank
(SNL/NM June 1993; SNL December 1995}. Aqueous samples were analyzed for volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides,
polychlorinated biphenyls (PCBs), total metals, phenolitic compounds, nitrates/nitrates,
formaidehyde, flucride, cyanide, oil and grease, and radiological constituents. The 1992 sfudge
samples were analyzed for metals and radiological constituents. The 1995 sludge samples
were analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. Samples were submitted to
an off-site laboratory for chemical and radiological analysis. A fraction of each sample was
submitted to the SNL/NM Radiation Protection Sample Diagnostics (RPSD} Laboratory for
gamma spectroscopy analysis. The analytical results are presented in Annex A.

On August 13, 1996, the residual contents were pumped and the tank was cleaned out (Shain
August 1996). Approximately 530 gallons of waste were disposed of properly.

3.3 Investigation 2—Backhoe Excavation

A backhoe was used on June 12, 1997 to determine the location, dimensions, and average
depth of the DSS Site 1072 drainfield system. The drainfield was found to have eight laterals,

arranged as shown on Figure 2.2.1-2, with an average drain line depth of 4 to 6 feet bgs. No
visible evidence of stained cr discolored soil or odors indicative of residual contamination were
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observed during the excavation. No samples were collected during the backhoe excavation at
the site.

3.4 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures described in the NMED-approved 1999 SAP (SNL/NM October 1999).

NMED regulators required soil samples to be collected from a total of four boring locations in the
drainfield area of this site. These original four locations are designated as T-52/6500-DF1-BH1
through BH4 on Figure 2.2.1-2. The initial round of sampling was conducted on July 8 and 9,
1998. However, because of auger refusal problems at depth, only the shallow interval (6 teet
bgs) samples were successiully collected from the T-52/6500-DF1-BH1 borehole [ocation; no
deep interval (11 feet bgs) samples were retrieved. For this reason, the deep interval sampiles
were instead collected from a new, fifth borehole location (T-52/6500-DF1-BHS on

Figure 2.2.1-2).

On August 26, 1899, additional VOC, PCB, total cyanide, and hexavalent chromium samples
were collected from the same original four NMED-required sample locations. Refusal problems
at depth were not experienced at any of the four borehole locations at this time.

Soil boring locations are shown on Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show soil samples
being collected at DSS Site 1072. A summary of the sample depths, sample analyses, and
sample dates are presented in Table 3.4-1.

3.441 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In the drainfield
locaticns, the top of the shallow interval started at the botiom of the drainline trenches, as
determined by the backhoe excavation. The lower {deep) interval started at 5 feet below the top
sample interval. Once the auger rig had reached the top of the sampling interval, a 1.5-inch
inside diameter by 3-foot-long Geoprobe™ sampiing tube lined with a butyl acetate (BA})
sampling sleeve was inserted into the borehole and hydraulically driven 3 feet down 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 sieeve
and capping the section ends first with Teflon film, then a rubber end cap, and finally sealing
with tape.

For the non-vVOC analyses, the soil remaining in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of soil were transferred to appropriate sample
containers for analysis. On occasion, the amount of soii recovered in the first sampling run was
insufficient for sample volume requirements. In this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sampie containers and submitted for analysis.
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Figure 3.4-1
Collecting Soil Samples with the Geoprobe in Building T-52 and
Former Building 6500 Septic System Drainfield Area (DSS Site 1072), TA-V.
August 26, 1999.

Figure 3.4-2
Collecting Soil Samples with the Geoprobe in Building T-52 and
Former Building 6500 Septic System Drainfield Area (DSS Site 1072), TA-V.
August 26, 1999.
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Table 3.4-1
Summary of Soil Samples Collected at Building T-52/Former Building 6500 Septic System

(DSS Site 1072)

Top of
Sampling
Number | Intervals in Total
of Each Total Number| Number of Date

Analytical | Borehole| Borshole of Soil Duplicate Samples

Sampling Area Parameters  |Locations (ft bgs) Samples Samples Collected

Crainfield VOCs 4 6, 11 8 08-26-99
SVOCs 5 8, 11 8 1 07-08-98 1o

07-09-98

PCBs 4 6, 11 8 08-26-99
HE 5 6, 11 8 1 07-08-98 1o

07-09-98
RCRA Metals 5 6, 11 8 1 07-08-98 to

07-09-98

Hexavalent 4 8, 11 8 08-26-99

Chromium

Total Cyanide 4 6, 11 8 08-26-99
Gamma 5 8, 11 8 1 07-08-98 1o

Spectroscopy 07-09-98
Gross Alpha/Beta 5 8, 11 B 07-08-98 to

Activity 07-09-98

bgs = Below ground surface.

DSS = Drain and septic systems.

ft = Foot (feet).

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.

VOC = Volalile organic compound.

Drainfield soil samples were submitted to the SNI/NM ER Chemistry Laboratory (ERCL} for
high explosives (HE) and Resource Conservation and Recovery Act (RCRA) metals analyses,
and to the SNL/NM RPSD Laboratory for gamma spectroscopy analyses. Samples for VOC,
SVOC, PCB, cyanide, hexavalent chromium analyses, and gross alpha/beta activity were sent
to General Engineering Laboratories, inc. (GEL) in Charleston, South Carolina. All samples
were decumented and handled in accordance with applicable SNL/NM Operating Procedures
and transported to on- and off-site laborateries for analysis.

VOCs were analyzed by EPA Method 8260; SVOCs by EPA Method 8270; HE by EPA Method
8330 (EPA 8095 equivalent at the on-site ERCL); PCBs by EPA Method 8082; RCRA metals
and hexavalent chromium by EPA Methods 7196A and 6020; total cyanide by EPA Method
9012A; gamma spectroscopy by EPA Method 901.1 (or equivalent at the on-site RPSD

Laboratory); and gross alpha/beta activity by EPA Method 900.0, or equivalent (EPA November
1986).
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3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples coliected at DSS Site 1072 are presented and discussed
below. Sample locations are shown on Figure 2.2.1-2,

VOCs

Analytical results for the eight soll samples collected from the drainfield boreholes are presented
in Tabie 3.4.2-1. Method detection limits (MDLs) for the VOC analyses are presented in

Table 3.4.2-2. As shown on Table 3.4.2-1, four VOCs were detected in these samples. All of
the detected VOCs are common iaboratory contaminants and may not be indicative of soil
contamination at the site.

SVOCs

Analytical results for the nine soil samples coliected from the drainfield boreholes are presented
in Table 3.4.2-3. MDLs for the SVOC analyses are presented in Table 3.4.2-4. No SVOCs
were detected in any sample collected at this site.

PCBs

Analytical results for the eight soil samples collected from the drainfield boreholes are presented
in Table 3.4.2-5. MDLs for the PCB analyses are presented in Tabie 3.4.2-6. As shown on
Table 3.4.2-5, Aroclor-1254 was detected in oniy one of the eight samples.

HE

Analytical results for the nine soil samples coliected from the drainfield boreholes are presented

in Table 3.4.2-7. MDLs for the HE analyses are presented in Table 3.4.2-8. No HE compounds
were detected in any sample collected at this site.

RCRA Metals and Hexavalent Chromium

Analytical results for the nine soil samples collected from the drainfield boreholes are presented
in Table 3.4.2-9. MDLs for the metals analyses are presented in Table 3.4.2-10. As shown in
Table 3.4.2-9, arsenic and barium were detected at concentrations above the NMED-approved
background. All other metals were below their respective background concentrations.

Total Cvanide

Analytical results for the eight soil samples collected from the drainfield boreholes are presented
in Table 3.4.2-11. MDLs for the cyanide analyses are presented in Tabie 3.4.2-12. Cyanide
was not detected in any sample collected at this site.
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Table 3.4.2-1

Summary of Buitding T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, VOC Analytical Results

August 1999

(Off-Site Laboratory)

Sample Attributes VOCs (Method 8260) (ug/kg)

Record Number® ER Sample ID Sample Depth (i) 2-Butanone Methylene chloride Toluene Xylene
602765 T52/6500-DF1-BH1-6-S 6 69 2 J (5) 2.8 ND (0.7}
602765 T52/6500-DF1-BH1-11-S 11 18, 1.8 J (5) 25| 0.74 J (2)
602765 T52/6500-DF 1-BH2-6-S 6 55 ND (1.4) ND (0.9) ND (0.7)
602765 T52/6500-DF 1-BH2-11-S 11 24 2 J (5) 2.7 ND (0.7}
602765 T52/6500-DF1-BH3-6-S 6 19 2.3 J (5) ND (0.9) ND (0.7}
602765 T52/6500-DF1-BH3-11-S 11 59 2.6 J (5) 6.2 ND (0.7)
602765 T52/6500-DF 1-BH4-6-5 6 94 2.2 J (5) 3.3 ND (0.7)
602765 T52/6500-DF1-BH4-11-S 11 55| 34 (5) 2.4 ND (0.7)

Note: Values in bold represent detected analytes.
8EPA November 1986,

bAnalysis Request/Chain-of-Custody Record,

BH = Borehole.

DSS = Drain and Septic Systems.

DF = Drainfield.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (feet).

ID = |dentification.

J{)  =The reported vatue is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses.

ug/kg = Microgram(s)per kilogram.

ND () = Not detected above the method detection limit, shown in parentheses.

S = Soil sample.
VOC = Volatile organic compound,



Table 3.4.2-2
Summary of Building T-52/Former Building 8500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, VOC Anaiytical Method Detection Limits
August 1999
(Off-Site Laboratory)

Method 82602 Detection Limit
Anaiyte {g/kg)
Acetona 13.3
Benzene 0.5
Bromodichloromethane Q.1
Bromoform 0.3
Bromomethane - 0.3
2-Butanone 3.2
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chlorobenzene 0.3
Chioroethane 0.3
Chioraform | 0.1
Chioromethane B 0.2
L Dibromochioromethane .2
[ 1,1-Dichlorosthane Q.1
1,2-Dichlorosthane 0.2
1,1-Dichloroethene 0.3
cis-1,2-Dichloroethene 0.1
trans-1,2-Dichioroethene 0.1
1,2-Gichloropropane 0.2
trans-1,3-Dichioropropene 0.3
cis-1,3-Dichloropropene 0.2
Ethyl benzene 0.3
2-Hexanore 2.3
Methylene chloride 1.4
4-methyl-, 2-Pentanone 3.1
Styrene Q.3
1,1,1-Trichloroethane 0.1
1,1,2-Trichlorcethang i 0.3
1,1,2,2-Tetrachloroethane 3.6
Tetrachloroethene 0.4
Toluene 0.9
Trichlorcethene 0.3
Vinyl acatate 2.1
Vinyl chloride 0.4
Xylene 0.7
aEPA November 1986,

DSS = Drain and Septic Systems.
EPA =U.S5. Environmenial Protection Agency.
ng/kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of Building T-52/Former Building 6500 Septic Systemn (DSS Site 1072)
Confirmatory Soil Sampling, SVOC Analytical Resuits

July 1998
(Off-Site Laboratory)
Sample Attributes SvOCs

Record Sample {Method 82709)
Number® ER Sample ID Depth (ft) (ua/kg)
600438 | T52/6500-DF1-BH1-6-S B ND
600438 | T52/6500-DF1-BH1-8-DU 6 ND
600438 | T52/6500-DF1-BH2-6-5 B NC
600438 ) T52/6500-DF1-BH2-11-5 11 ND
600438 | T52/6500-DF1-BH3-6-8 6 ND
600438 | T52/6500-DF1-BH3-11-5 11 ND
600438 | T52/8500-DF1-BH4-8-8 B ND
600438 | T52/6500-DF1-8H4-11-5 11 ND
800438 | TH2/6500-DF1-BH5-11-S 11 ND

aEPA November 1986.

tAnalysis Request/Chain-of-Custody Record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Seplic Systems,

DU = Dupiicate sample.

EPA = U.S5. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot {feet),

1D = identification.

ugrkg = Microgram(s) per kilogram.

ND = Not detected above the method detection limit.

S = 3oil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4
Summary of Building T-52/Former Building 8500 Septic System (DSS Site 1072}
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits

July 1998
(Off-Site Laboratory)

r Methad 82702 Detection Limit
Analyte {ng/kg)
Acenaphthene 170
Acenaphthylene 170
Anthracene 170
Benzo(a)anthracene 170
Benzo(a)pyrene 170
Benzo(b)fluoranthene 170
Benzo{ghi)perylene 170
Benzoic acic 330
Benzo{K)}tlucranthene 170
Benzyl alcohol 170
big{2-Chioroethoxy) methane 170
bis(2-Chloroethyl} ether 170
bis-Chioroisopropy ether 170
bis{2-Ethylhexyl) phthalate 170
4-Bromophenyl phenyt ether 170
Butylbenzy| phthalate 170
4-Chloro-3-methyiphenol 170
4-Chlcrobenzenamine 330
2-Chloronaphthalene 170
2-Chlgrophenol 170
4-Chlorophenyl phenyl ether 170
Chrysene 170
m,p-Cresol 170
o-Cresol 170
Dibenzla hlanthracene 170
Dibenzoiuran 170
. 1,2-Dichforobenzens 170
1,3-Dichlorobenzene 170
1,4-Dichlorobenzene f 170
3,3'-Dichlorpobenzidine 830
2,4-Bichlorophenol 170
Diethylphthalate 170
2,4-Dimethyiphenol 170
Dimethylphthalate 170
Di-n-butyi phthalate 170
Di-n-cctyl phthalate 170
Dinitro-o-cresol 170
2,4-Dinitrophenol 330
2,4-Dinitrotoluene 17¢
2.6-Dinitrotclusne 170
1,2-Diphenyihydrazine 170
Flugranthene 170
Fiucrene 170
Hexachlorobenzene 170

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, SVOC Analytical Method Detection Limits

July 1998
(Oft-Site Laboratory)
Analyte Method 82702 Detection Limit
(ngfkg)
Hexachlorobutadieng 170
Hexachlorocyclopaentadiene 170
Hexachloroethane 170
Indeno(1,2,3-c,d)pyrene 170
Isophorone 170
2-Methylnaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nitro-benzene 170
2-Nitrophenal 170
4-Nitrophenal 330
n-Nitrosodiphenylamine 170
n-Nitrosodipropylamine 170
Pentachlorophenoj 170
Phenanthrene 170
Phencl 170
Pyrene 170
1,2,4-Trichlorcbenzene 170
2,4,5-Trichlorophenol 170
2,4,6-Trichlorophenol 170

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
ug/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Scil Sampling, PCB Analytical Results

August 1999
(Off-Site Laboratory}

Sample Aftributes PGB (Method 8082%) (ng/kg)

Record Samp!e

Number? ER Sample ID Depth (ft}] Aroclor-1016 | Aroclor-1221 | Aroclor-1232 | Aroclor-1242 | Arocler-1248 | Aroclor-1254 | Arocior-1260
602765 | 152/6506-DF 1-BH1-6-S 6§ ND (1.22) ND (2.82) ND (1.63) ND (1.87) ND (0.907) ND (1.16) ND (0.943)
602765 | T52/6500-DF1-BH1-11-S 11 ND (1.22) ND (2.82) ND (1.63) ND (1.67) ND (0.807) ND (1.16} ND (0.943)
602765 | T52/6500-DF 1-BH2-6-S 6 ND {1.22) ND (2.82) ND (1.63) ND (1.67) ND (0.907) ND {1.16) ND (0.943)
602765 | T52/6500-DF1-BH2-11-S 11 ND {1.22) ND (2.82) ND (1.63) ND {1 .67) ND (0.907) ND (1.16) ND (0.943)
602765 | T52/6500-DF1-BH3-6-5 6 ND [1.22) HT | ND (2.82} HT | ND (1.63) HT | ND (1.67) HT | ND (0.907) HT [ 3.1 J (3.33) HT| ND {0.943} HT
602765 | T52/6500-DF 1-BH3-11-5 11 ND {1.22) ND (2.82) ND (1.63) ND (1.67) ND {0.907) ND (1.16) ND (0.943)
602765 | T52/6500-DF 1-BH4-6-5 5 ND(1.22) | ND(2.82) ND (1.63) ND (1.67) [ ND (0.907) ND (1.16) ND (0.943)
502765 | T52/6500-DF1-BH4-11-S | 11 | ND(1.22) | ND(2.82) ND(1.63) | ND(1.67} | ND(0.807) ND (1.16) ND (0.943)

Nota: Values in hold represent detacted analytes.
2EPA November 1986.
®Analysis Reguest/Chain-of-Custody Recard,

BH = Borehols,

DF = Drainfield.

D58 = Drain and Seplic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Rastoration,
ft = Foot {feet).

HT

D = ldentification.

J{)

pg/kg = Microgram(s)per kitogram.
ND ()

PCB = Polychlotinated biphenyls.
S = Soll sample.

= The holding time was exceeded for the associated sampie analysis,

= Not detected above the method detection flimit, shown in parentheses.

= The reported valug is greater than or equal to the methed detection iimit bui is less than the practical quantitation limit, shown in parentheses.




Table 3.4.2-6
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, PCB Analytical Method Detection Limits
August 1999
(Off-Site Laboratory)

Method 80822 Detection Limit

Anaiyte {ug/kg)
Arocior-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
sEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.8. Environmental Protection Agency.
ng/kg = Microgram(s) per kilogram.
PCB = Polychlorinated biphenyls.

Table 3.4.2-7

Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Sail Sampling, HE Compounds Analytical Resufts
July 1998
(On-Site Laboratory, Except As Noted)

Sampie Attributes
Sample HE
Record Number? ER Sample ID Depth (it) (Method 83302) (mg/kg)
600437 T52/6500-DF1-BH1-8-S 6 ND
600438 T52/6500-DF1-BH1-6-DU 6 ND
(Off-site laboratory spiit}

600437 T52/6500-DF1-BH2-6-S o] ND
800437 T52/6500-DF$-BH2-11-S 11 ND
600437 T52/6500-DF1-BH3-6-8 6 ND
600437 T52/6500-DF1-BH3-11-S 11 ND
600437 T52/6500-DF1-BH4-6-S 6 ND
600437 T52/6500-DF1-BH4-11-S 11 ND
600437 T52/6500-DF 1-BH5-11-S 11 ND

aEPA November 1986

bAnalysis Regquest/Chain-of-Custody Record.

BH  =Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sampie.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

HE = High explosive(s).

1D = ldentification.

mg/kg = Milligram(s) per kilogram.

ND = Not detected above the method detection limit.

S = Soil sample.
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Table 3.4.2-8

Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Scil Sampling, HE Compounds Analytical Method Detection Limits

“July 1998
(Off-Site Laboratory)

Method 83302 Detection Limit
Analyte {mg'kg)
2-Amino-4,6-dinitrotoluene 0.0066-0.13
4-Amino-2,6-dinitrotoluene 0.0055-0.11
1,3-Dinitrobenzene 0.0041-0.076
2,4-Dinitrotoluene 0.0062-0.25
2,6-Dinitrotoluene 0.0065-0.29
HMX 0.0053-0.13
Nitro-benzene 0.0052-0.17
2-Nitrotaluene 0.0078-0.15
3-Nitrotoluene 0.0011-0.15
4-Nitrotoluene 0.0011-0.13
Pentaerythritol tetranitrate - 0.0075-0.35
RDX 0.0097-0.18
1,3,5-Trinitrabenzene 0.0067-0.11
2,4,6-Trinitrotoluene 0.0057-0.29

aEPA November 19886,
DSS = Drain and Septic

Systems.

EPA = U.8. Environmental Protection Agency.
HE = High Explosive(s).
HMX =1,3,5,7-tefranitro-1,3,5,7-tetrazacyciooctane.
mg/kg = Milligram(s) per kilogram.
RDX  =1,3,5-trinitro-1,3,5-triazacyclohexane.
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Table 3.4.2-9
Summary of Building T-52/Former Buiiding 8500 Septic System (DSS Site 1072)
Confirmatory Soil Sampiling, Metals Analytical Resuits
July 1998--August 1999
{On- and Off-Site Laboratories)

Sample Atiributes Metals {Methods G010A/7471/5020/7196A%) (mg/kg)
Sample
Depth
Reocord Numbear? ER Sample 1D {ft) Arsenic [ Barium | Cadmium |Chromium| Chromium (V1) Lead Marcury Selenium Siiver
800437, 602765 | T52/6500-DF1-BH1-6-5 6 2.8 71J 10044 J (0.16) 11 0.06 §(0.2) 33 ND {0.039) ND (0.29) ND {0.039)
800438 TE2/6500-DF1-BH1-6-0L & 2.02 84.8J [ ND (0.0104} 4. NS 3.33J ND (0.0173) ND {0.07) 0.383 J (0.479)
(Off-Sita Laboratory)

602765 T52/8500-DF1-BH1-11-§| 1 NS NS NS NS {D.0594 . {0.198) NS NG NS NS
800437, 6027685 | T152/6500-DF1-BH2-6-5 | 6 25 500 | ND{0.041) 2 " [unssdJ(me6)] 36 ND (0.041) ND [C.3) ND (0.041)
600437, 602765 | T52/6500-0F1-BH2-11-§| 11 (22 J724)[ 53J 0067 J{0.18) 58 |0.0804 J (0.201) 5 ND {0.04) ND (0.3) ND (0.04)
600437, 602765 | T52/6500-DF1-BH3-6-5 6 [254{2.7) 310 40,069 J (0.18) 7.2 0.0595 J {0.198) 4.8 ND (0.044) ND (0.33} ND {0.044)
600437, 602765 | T52/6500-DF1-BH3-11-S| 11 (2.1 J{2.6)| 844 |(D.0OG7I{017) G2 0.1 J(0.2) 5.3 ND {0.044) ND {0).33) ND (0.044)
600437, 6027685 | T52/6500-DF1-BH4-6-S 5] 48 160J 1012J(0.17) 5.4 0.0489 J (0.156) 3.7 ND (0.043) 0.45J (1.3 ND (0.043)
600437, 802785 | T62/6500-DF1-BH4-11-5{ 11 3.1 68 J 0.18 9.7 0.181 J (0.191) B ND (€.044} ND (0.33} ND (0.044)
600437, 602765 | T52/6500-DF1-BH5-11-5] 11 3.6 70 J 0114 (0.17) 8.5 NS 7.5 ND {0.043) ND (0.32) ND [0.043)

Background Concentration (Southwest Area 4.4 214 0.9 5.9 1 11.8 <0.1 <1 <1
Supergroup)®
Note: Values in beld represent analytes detected above their respective background concentration.
2EPA November 1986,
l:’fﬁmaulysis Request/Chain-of-Custody Record.
CDinwiddie September 1997.
BH = Borehole.
DF = Drainfield,
D38 = Drain and Septic Systems.
Dt} = Duplicate sample.
EPA = U.5. Environmenta! Protection Agency.
ER = Environmental Reastoration,
ft = Foot (feat).
ID = |dentification.
) = Anatytical result was qualitied as an estimated value during data validation, see data validation report,
J(} = The reported value is greater than or equal to the method datection limit but is 1ess than the practical quantitation limit, shown in parentheses.
mgkg = Milligram(s) per kilogram.
ND{} = Notdstected above the method detection limit, shown in parenthases.
NS = Not samplad.
8 = Soil sample.




Table 3.4.2-10
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, Metals Analytical Method Detecticn Limits
July 1998 and August 1999
(On- and Off-Site Laboratories)

Method 6010A/7471/6020/7196A2

Analyte Detaction Limit (mg/kg)
Arsenic {J.149-0.67
Barium (0.0166-0.56
Cadmium 0.0104-0.044
Chromium 0.0365-0.78
Chromium (V1) 0.0324-0.0342
Lead 0.0338--0.33
Mercury 0.0173-0.044
Selenium 0.07-0.33
Silver (3.031-0.044

AagPA November 1986.

DSS = Drain and Septic Systems.

EPA =U.8. Environmental Protection Agency.
mg/kg= Milligram(s) per Kilogram.
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Table 3.4.2-11
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Seoil Sampling, Total Cyanide Analytical Results
August 1999
{Oft-Site Laboratory)

Cyanide
Sample Attributes {Method 9012A%) (mg/kg)
Sample
Record Number? ER Sample ID Depth (ft) Total Cyanide
602765 T52/6500-DF1-BH1-6-S 6 ND
602765 T52/6500-DF1-BH1-11-S 11 ND
602765 T52/6500-DF1-BH2-6-8 8 ND
602765 T52/6500-DF1-BH2-11-S 11 ND
802765 T52/6500-DF1-BH3-6-S B ND
602765 T52/8500-DF1-BH3-11-5 11 ND
602765 T52/6500-DF1-BH4-6-8 B ND
602765 152/6500-DF1-BH4-11-§ i1 ND

aEPA November 1986.

bAnalysis Request/Chain-of-Custody Record.
BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmentai Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
D = |dentification.

mg/kg = Milligram(s) per kilogram.
ND = Not detected above the method detection limit.
8 = Soil sample.

Tabie 3.4.2-12
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, Total Cyanide Analytical Method Detection Limit
August 1999
(Oft-Site Laboratory)

Method 9012A2 Detection Limit
Analyte (ma/kg)
Total Cyanide 0.138-0.139
aEPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
mg/kg = Milligrams per kilogram.



Radionuclides
Analytical results for the nine gamma spectroscopy analysis of the nine soil sampies collected

from the drainfield boreholes are presented in Table 3.4.2-13. No readings above NMED-
approved background values were detected in any sample collected at this site.

Gross Alpha/Beta Activity

Analytical results for the eight soil samples collected from the drainfield boreholes are presented
in Table 3.4.2-14. No elevated readings of gross alpha were detected in any of the samples.
The 11 feet bgs sample from Borehole 752/6500-DF 1-BH3-11-S had a gross beta reading of
88.5 picocuries (pCi)/g, but this is within the order of magnitude range for readings at this site,
and is interpreted as indicating no significant levels of residual radioactive material in soil at the
site.

3.4.3 Soil Sampling Data Quality

As shown in Tabies 3.4.2-3, 3.4.2-7, 3.4.2-9, and 3.4.2-13, to assess the precision and
repeatability of sampling and analytical procedures duplicate soil samples {(designated DU) were
collected and analyzed at both the on- and off-site laboratory for SVOCs, HE, RCRA metals,
and gamma spectroscopy.

No SVOCs or HE compounds were detected in either the sample or duplicate. As shown on
Table 3.4.2-9, no mercury or selenium was detected in either the sample or duplicate. Arsenic
concentrations in the sample and duplicate were comparable at 2.8 and 2.02 milligrams
(mg)/kilogram (kg), respectively. Lead concentrations were also comparable at 3.3 and

3.33 J mg/kg respectively, as was barium (71 J and 94.8 J mg/kg). Chromium (11 and

4.91 mg/kg) was detected at higher concentrations in the primary sample than in the duplicate.
Cadmium was detected at 0.044 J mg/kg in the primary sample and not detected in the
duplicate; silver was not detected in the primary sample, but was detected in the duplicate
(0.383 J mg/kg). The duplicate sample was not analyzed for hexavalent chromium. All
detections in the duplicate sample were below the NMED-approved background.

As shown on Table 3.4.2-13, the gamma spectroscopy results for the sample are comparable
with no detections of cesium-137 or uranium-235 in either the primary sample or duplicate.
Thorium-232 and uranium-238 were both detected in the primary sample, but not in the
duplicate. All gamma spectroscopy detections were below the NMED-approved background
activities for the Southwest Area.

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

Quality assurance (QA)/quality control (QC) samples were collected at an approximate
frequency of 1 per 20 field samples. These typicaily included sample duplicates and matrix
spike/matrix spike duplicates. Typically, samples were shipped to the laboratory in batches of
20, so that any cne shipment might contain samples from several sites. Aqueous equipment
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Table 3.4.2-13
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatory Soil Sampling, Gamma Spectraoscopy Analyticai Resuits
July 1998
{On-8ite Laboratory, Except Where Noted)

Sample Attributes Activity (pGilg)
Record Sample Casium-137 T Thorium-232 Uranium-234 Uranium-238
Number? ER Sample ID Depth (f) Result Errof® Result Error® Result Errord Result Error®
600439 | T52/6500-DF 1-BH1-6-3 3 ND {0.0162) - 0.621 0295 | ND (0.115) - 0612 0.235
600438 | T52/6500-DF 1-BH1-6-DU g ND (0.00898) - ND {0.0158} - ND (0.0456) -- ND (0.272) -
Oft-Site Lahoratory)
600439 _| T52/6500-DF1-BH2-6-S 6 ND (0.0138) | - 0.526 0239 IND(0.0977)] - 0.572 0.268
600439 | T52/6500-DFF1-BH2-11-S 11 ND (0.0160) -~ 0.733 0.341 ND (0.116}) -- 0.815 0.255
600439 | T52/6500-DF 1-BH3-6-5 6 ND (0.01 98)ﬁ -- 0.657 0.305 ND (0.0888) - 0.541 0.181
600439 | T52/6500-DF1-BH3-11-8 1] ND (D.0177) - 0.704 0.332 0.0919 0.0889 0.735 0.251
600439 | T52/6500-DF 1-BH4-6-S 6 ND (0.0180} - 0.684 0.324 ND (0.102) - 0.748 0.356
600439 | T752/6500-DF 1-BH4-11-5 11 ND (0.0178) - 0.693 0,333 ND [0.106} - 0.404 0,227
500439 | T52/6500-DF1-BHS-11-5 11 ND (0.0154) = 0.762 0,343 |ND {0.0470) - 0717 0.391
Background Activity {Southwast Area Supergroup)® 0079 [ NA 1.01 NA | 016 NA 1.4 NA

Note: Values in bold represent analytes detected above their respective background activity level.
aAnalysis Request/Chain-of-Custody Record,

bTwo standard deviations about the mean detected activity.

‘Cinwiddie September 1987,

BH = Borshole.

DF = Drainfield.

DS8S = Drain and Saptic Systems.

DU =Duplicate sample.

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

NA = Naot applicable.

ND () = Not detectad above the minimum detectable activity, shown in parentheses.
pCig = Picocurie(s) per gram.

S = Sail sample.

-- = Error not calculated for nondetect results.




Table 3.4.2-14
Summary of Building T-52/Former Building 6500 Septic System (DSS Site 1072)
Confirmatery Soil Sampling, Gross Alpha and Beta Analytical Results

July 1998
(Off-Site Laboratory)
Sample Attributes Activity (pCilg)

Record Sample Gross Alpha Gross Beta
Number® ER Sample 1D Depth (it) | Resutt Error® Result Error
800438 | T52/6500-DF1-BH1-6-S 6 G.96 3.04 i7.6 3.63
600438 ) T52/6500-DF1-BH2-6-5 B 5.28 2.94 16.5 3.61
600438 | T52/8500-DF1-BH2-11-§ 11 4.25 2.29 14.5 3.47
800438 | T52/6500-DF1-BH3-6-5 B 6.95 272 19.4 3.71
800438 | T52/6500-DF1-BH3-11-5 11 11.2 357 88.5 5.69
800438 ; T52/6500-DF1-BH4-8-5 6 4.92 2.53 15.9 3.61
600438 | T52/6500-DF 1-BH4-11-§ 11 12.7 4.G7 19.4 3.58
800438 | T52/650C-DF1-BHS-11-5 | 11 14,6 392 15.7 3.43

3Analysis Request/Chain-of-Gustody Record.

“Two standard deviations about the mean detected activity.
BH = Boarehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

ER = Environmenta! Restoration.
ft = Foot (feet).

D = |dentification.

pCifg = Picocurie(s) per gram.

S = Sail sample.

blanks (EBs) were collected at an approximate frequency of 1 per 20 samples and sent to the
laboratory. EBs were analyzed for the same analytical suite as the soil sampies in that
shipment. Aquecus trip blanks (TBs) were used for VOC analysis only and were included in
every sample cooler containing YOG soil samples. The analytical results for the EB and TB
samples only appear on the data tables for the last site sampled in any one shipment, although
the results were used in the data validation process for ail the samples in that batch.

All laboratory data were reviewed and verified/validated according 1o Data Verification/
Validation Level 3 (SNL/NM July 1994) or “Data Validation Procedure for Chemical and
Radiochemical Data,” in SNL/NM Environmental Restoration Project Administrative Operating
Procedure 00-03, Rev 0 {(SNL/NM December 1999). In addition, SNL/NM Department 7713
(RPSD Laboratory) reviewed all gamma spectroscopy results according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex B
contains the data vaiidation reports for the samples coilected at DSS Site 1072. The data are
acceptable for use in the DSS Site 1072 NFA proposal.

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

of possible COC releases. There are no further data gaps regarding characterization of
Building T-52/former Building 8500 septic system, DSS Site 1072.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site mode! for Building T-52/former Building 6500 septic system, DSS Site 1072,
is based upon the COCs identified in the soil samples collected from beneath the drainfield at
this site. This section summarizes the nature and extent of contamination and the
environmental fate of COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1072 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross
alpha/beta activity. There were no SVOCs, HE compounds, or cyanide detected in any of the
soil samples collected at this site. Low concentrations of VOCs were detected in every sample.
One PCB congener was detected in one sample. Only two RCRA metal detections exceeded
the approved maximum background concentrations for SNL/NM Southwest Area Supergroup
soils (Dinwiddie September 1997). If metal concentrations exceeded the maximum background
screening value or the nonquantifiable background value, then the sample was carried forward
in the risk assessment process. None of the four representative gamma spectroscopy
radionuclides were detected. Finally, gross alpha/beta activity did not indicate any radicactive
contamination at the site.

4.2 Environmental Fate

Patential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system drainfield. Possible secondary release mechanisms include 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 500 feet bgs) most likely precludes migration of COCs
into the groundwater system. The potential pathways to receptors include soil ingestion,
inhalation, and dermal contact, which could occur as a result of excavation of potentially
contaminated subsurface soil that could take place at the site. Annex C provides additional
discussion on the fate and transport of COCs at DSS Site 1072.

Table 4.2-1 summarizes residual COCs for DSS Site 1072. Cnly minor VOC contamination was
found in any of the soil samples collected at this site. All potential COCs were retained in the
conceptual model and were evaluated in both the human heaith and ecological risk
assessments. The current and future land use for DSS Site 1072 is industrial (DOE et al.
September 1995).

The potential receptors at the site are considered to be an industrial worker and resident. The
exposure route for the receptors are dermal contact and ingestion/inhalation for all applicable
pathways; however, this is a realistic possibility only if contaminated soil is excavated at the site.
‘The major exposure route modeled in the human health risk assessment is soil ingestion of the
COCs. The inhalation pathway is also included because of the potential to inhale dust and
volatile compounds. The dermal pathway is included because of the potential exposure of the
receptors to the contaminated soil.
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Figure 4.2-1

Conceptual Site Model Flow Diagram for Building T-52 and
Former Building 6500 Septic System, DSS Site 1072




Table 4.2-1

Summary of Potential COCs for Building T-52/Former Building 6500 Septic System

(DSS Site 1072}
Maximum Number of
Background Samples
Limit/Southwest Where
COCs Area Maximum Average Background
Number of | Greaterthan | . Supergroup?® | Concentration® | Concentrationd | Concentration
COC Type Samples?® | Background (ma/kg) {mg/kg) {ma/kg) Exceeded®
VOGs 8 2-Butanone NA 0.094 0.0491 8
8 Methylene NA 0.003 0.0021 7
Chloride
8 Toluene NA 0.025 £.0054 6
8 Xylene NA 0.00074 J 0.0004 1
SVvOCs 9 None NA NA NA Mone
PCBs 8 Aroclor-1254 NA 0.0031 J 0.0009 1
HE 9 None NA NA NA None
RCRA Metals g Arsenic 4.4 4.8 2.85 1
g Barium 214 310J 106.8 1
Hexavalent 8 None 1 0.181J 0.081 None
Chromium
Cyanide 8 None NA NA NA None
Radionuciides 9 None NA NA Not calculated! None
Cilg}

aNumbers of samples includes duplicates and spiits.
bDinwiddie September 1997.
“Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if nothing was

detected.

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected
amounts and one-half of the MDLs for nondetect results, divided by the number of samples.
®See appropriale data table for sample locations.
fAn average MDA is not calculated because of the variability in instrument counting error and the number of reported

nondetect activities.
= Constituent of concem.
= Drain and Septic Systems.

CoC
Dss

HE = High explosive(s).

MDA

= Minimum detectable activity.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
NA = Not applicable.

ND ()

PCB = Polychiorinated biphenyls.
pCilg = Picocurie(s) per gram.
RCRA

SVOCs = Semivolatile organic compounds.

VOCs
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= Volalile organic compounds.

= Not detected above the MDL shown in parentheses.

= Resource Conservation and Recovery Act.
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4.3 Site Assessments

Site assessment at DSS Site 1072 included risk assessments for both human health and
ecological risk. This section briefly summarizes the risk assessment results, and Annex C
presents the risk assessment performed for DSS Site 1072 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1072 poses no significant threat to human heaith
under either the industrial or residential land use scenarios. It was concluded that complete
ecological pathways are not associated with COCs at this site; therefore, no constituents of
potential ecological concern exist at the site. As a consequence, a more detailed risk
assessment was not deemed necessary to predict the potential level of ecological risk
associated with the site.

4.3.2 Risk Assessments

Risk assessments were performed for both human health and ecological risks at DSS Site
1072. This section summarizes the results.

4321 Human Health

DSS Site 1072 has been recommended for an industrial land use scenario (DOE et al.
September 1995). Because metals, organic constituents and radionuclides are present, 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 (HI} and excess cancer risk for both industrial and residential land use scenarios.

In summary, the HI calculated for the COCs is 0.02 at DSS Site 1072 under the industrial land
use scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental Hi risk, determined by subtracting risk associated with
background from potential nonradiological COC risk (without rounding), is 0.00. The excess
cancer risk for DSS Site 1072 COCs is 3E-5 for 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. The
incremental excess cancer risk is 2E-8. The summation of the radiological and nonradiological
risk from site carcinogens for the industrial land use is 3.6E-6.

In summary, the Hi calculated for the COCs is 0.3 at DSS Site 1072 under the residential land
use scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with
background from potential nonradiological COC risk (without rounding), is 0.04. Although the
estimated excess cancer risk is at the NMED guideline for the residential fand use scenario, a
comparison of the maximum arsenic concentrations (4.8 mg/kg) to both the background
screening value (4.4 mg/kg) and the range of arsenic background concentrations (0.033 to

AL/8-03AWP/SNLO3:r5345.doc 4-6 840857.03.01 06/26/03 4.56 PM



17 mg/kg) indicates that the maximum concentration is most likely part of the background
population. In addition, the calculated incremental excess cancer risk is zero. Therefore,
considering the background screening value, the range of background concentrations, and the
incremental estimated excess cancer risk, the maximum arsenic concentration does not indicate
contamination. The summation of the radiological and nonradiological risk from site
carcinogens for the residential land use is 1.2E-5.

Uncertainties associated with the calculations are considered small relative to the
conservativeness of 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.

4322 Ecological

An ecological risk assessment that corresponds with the procedures in the EPA’s Ecological
Risk Assessment Guidance for Superfund (EPA 1897) was performed as set forth by the NMED
Risk-Based Dacision Tree description 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, Vi.2 and VIL.3). This
methodology also required developing a site conceptual model and a food web model, as well
as selecting ecological receptors, as presented in the “Predictive Ecological Risk Assessment
Methodology for SNL/NM ER Program, Sandia Naticnal Laboratories/New Mexico” (IT July
1988). The risk assessment also includes the estimation of exposure and ecolagical risk.

-All COCs at DSS Site 1072 are located at more than 5 feet bgs. Therefore, nc complete
ecological pathways exist at the site. As a consequence, a more detailed ecological risk
assessment is not necessary.

4.4 Baseline Risk Assessments

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

4.4 .1 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1072 poses insignificant risk to human health under both industrial and
residential land use scenarios, a baseline human health risk assessment is not required for this
site.

4.4.2 Ecological

’ Because all COCs at DSS Site 1072 are located at depths greater than 5 feet bgs and no
complete ecological pathways exist at the site, a baseline ecological risk assessment is not
required for thie site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1072 for the following reasons:

« The soil has been sampied for all potential COCs.

« No COCs are present in soil at levels considered hazardous to human health for
an industrial and residential land use scenarios.

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

5.2 Criterion

Based upon the evidence provided above, DSS Site 1072 is proposed for an NFA decision
according to 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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ANNEX A
Septic Tank Sampling Results



Buildings 6500 and T-52
Area 3/Area 5
SNLA ID No. SNLA008602
Tank ID. No. AD89031R

On October 1, 1992, aqueous and sludge samples were coliected from the inactive septic tank
serving Buildings 6500 and T-52. Analytical resuits of concern are noted below.

+ Trnchloroethene (TCE) was detected in the agueous sample at a level of
2.3 mg/L, which exceeds the New Mexico Water Quality Control Commission
Regulations (NMWQCCR) discharge limit (NMDL). of .1 mg/L and the _
Resource Conservation and Recovery Act (RCRA) toxicity characteristic (TC)
limit of 0.5 mg/L. : '

+ Total phenolics was detected in the aqueous sample at a level of 0.041 mg/L,
which exceeds the NMDL of (.005 mg/L.

« Zinc, which is reguiated under the NMWQCCR and the City of Albuquerque
(COA) wastewater ordinance, was detected in the sludge sample at a level of

1370 mg/kg.

No cther parameters were detecied above NMDLs, COA discharge limits, or RCRA TC limits
that identify hazardous waste.

During review of the radiological data, no patameters were detected that exceed U.S.

Department of Energy (DOE) derived concentration guideline (DCG) limits or the
investigation levels (IL) established during this investigation.

© AL/WP/6-93/SNL:R2792-7B/4
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Result of Septic Tank Analyses
{Sludge Sample) J
' Building No./Area; 6500/T-52 A-3/5 I
Tank 1D No.: ADB90341R
Date Sampled: 10/01/92
Sample ID No.: SNLo08G02
Analytical Parameter Concentration Uncertainty Units
Water Content 88.0 NA %
Arsenic 5.7 NA mg/kg
Barium 297 NA mg’kg
Cadmium 9.3 NA mgrkg
Chromium 27.3 NA mg/kg
Copper 284 NA mg/kg
Lead 53.2 NA mg/kg
Manganese 373 NA mg/kg
Mercury 2.0 NA mg/kg
Nickel - NA mg/kg
Selenium 3.5 NA mg/kg
Siiver 9.8 NA mg/kg - "
Thallium -- NA mg/kg
| Zinc 1370 NA mg/kg
Gross Alpha 10 : 20 pCi'g
Gross Bela 0 30 pCi'g
Gross Alpha 10 20 pCilg
Gross Beta -20 30 pCifg
Gross Alpha 10 20 pCifg
-4|-Gross-Beta - - B 20 30 pCifg
Gross Alpha 20 20 pCi/g
|| Gross Beta 10 . 30 pCig
Ttom [ a0 ] sw ] pon ]
Actinium-228 0.2 .00s pCifg
Bismuth-212 0.4 0.3 pCifg
Bismuth-214 A7 .004 pCig
Cesium-137 <0.010 NA pCi/g
Potassium-40 4.2 0.4 pCifg
Lead-210 0.3 c.4 pCitg
Lead-212 0.1 0.2 pCig
Lead-214 0.18 0.04 pCixg
Radium-226 <0.165 NA pCig
Thorium-234 0.3 0.2 pCig
Thallium-208 _ 0.05 0.02 pCi/g
ND=Not Detecled NA=Not Applicable



Resuits of Septic Tank Analyses )
(LKSUID SAMPLES)
Building No./Area: 6500/T-52 A-5
Tank iD No.: ADBOO31IR
Date Sampled: 10/1/92
Sampie 1D No.: SNLA-008602
Slale COA
Meassured | Discharge | Discharge
Analyiical Parameter Concentration| Limit Limit Comments
Volatlle Organics (EPA 624) {mg) {mgA) (mg/m)
Tetrachlorethene 0.047 0.75 {TTC=5.0) |Below Reporting Limits
Trichloroethene 2.3 0.1 {TTC=5.0) | Exceseds State Limils; Exceeds RCRA TC limit of 0.5 mg/l
Semivolatite Organics (EFA 625} (mg/) (mgA) {mg/)
Nene delected above laboratory Parameter | (TTO=5.0)
reporting limk Speciic | (TTO=5.0)
Posticides (EPA 608)_ (mgA) (mgA) {mg/)
None delecied above laboratery NR {TTO=5.8)
reporting limits
PCBs (EPA 608) (mg) {mgM {mpa)
None detected above laboratory 0.001 {TTO=5.0)
reporiing limits
Metals - (mgA) {mgm {mg/)
Arsenic ND [0.0050) 0.1 2.0
Barium 0.068 1.0 20.0
Cadmium ND (0.00050) 0.01 2.8
Chromium ND {0.010) 0.05 20.0
Copper ND (0.020) 1.0 16.5
Lead ND {0.0050) 0.05 3.2
Manganese 0.064 0.20 20.0
Mercury ND {0.00020) 0.002 0.1
Nickel — NR 120
Sebeniurn ND {0.0050) Q.05 2.0
Silver ND (0.010) 0.05 5.0
. {Thallium ND (0.610) NR NE
anc 0.072 10.0 28.0
| Uranium 0.007 5.0 NR
Miscellaneous Analytes {maf) (mgM | (mogM
Phenolic Compounds 0.041 0.005 4.0 Exceeds State Limit
Nilrates/Nirites ND (0.10) 10.0 NA
Formaldehyde _ND (0.50) NR 260.0
Flyoride 0.38 1.6 180.0
Cyanide 0.03% 02 8.0
Oil and Grease ND (1.0} NR 150.0
Radiological Analyses {pC¥l) {pCT [pC¥TY
Radium 226 0.5+/-02 30.0 NR
Radium 228 14+-6 30.0 NR
Gross Alpha ' 10 +/- 20 NR NR
Gross Bela 80 +/- 50 NR _NR
Tritium -200 +/- 300 NR NR
NR = Nol Regulaled; ND(#.#) = Not Detecled (Reporting Limit): TC=Toxicily Characteristic of Hazardous Wasle
Nole: Clty and State Discharge Limits are for comparison purposss. only. Cliy fimits apply 10 discharge of sarvtary effuent and not septic tank wasie, atsle imits spply 1o etiuent dischanged oro o
e wrtacs of e ground.
Baterances - Chy of A Sowsr Live anc Wastewstyr Conral Ortinarts [1960), Section 89-3. nd New Mexics Waster sty Conrol Corvrision Reguisbons (1988), Secton 3100




RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building ID: T52/6500
Sample ID Number: 024380
Date Sampled: 7-20-95

Detection NM Discharge COA Discharge -
Parameter (Method) Result Limit (DL) Limt® Limit® Comments
Volalile Organics (8260) (mg/l.) (mg/L) (g} {mgi}
Acelone 0.006B8J 0.010 NR NR
Toluene 0.004J 0.010 0.75 TTO = 5.0
Semivolatile Omanics (8270) fmgA) (gL} {mgl) (mg/l)
4-Methylpheno 0.0044 0.010 NR NR
4-Methyiphenol (reanalyses) 0.003J 0.010 NR NR
2.4-Dimethylphenol 0.005) 0.010 NR TTO=5.0
2,4-Dimethylphenol 0.005J 0.010 NR TTO = 5.0
{reanalyses) =
bis(2-Ethythexyl)Phthalate 0.004BJ 0.010 NR TT0=50
bis{2-Ethylhexy)Phthalate 0.0098Y 0.010 NR TTC =5.0
{reanalyses)
Di-N-Butylphthaiate 0.001J 0.010 NR TG =5.0
{reanalysas)
Pesticites/PCBs (8080) {mgl) {mat) (mglL} (mg/)
None detected above DL Nb various NR / PCBs = 0.001 JTO0=5.0
Mstals (6010/7470} {mgt) (mgt) (mgiL} (mi}
Arsenic 0.0030.J 0.010 0.4 2.0
Barium 0.094.) 0.200 1.0 20.¢
Cadmium ND 0.005 0.01 28
Chrornium ND 0.020 0.05 20.0
Copper 0.0204 g.025 1.0 16.5
Lead 0.0021J 0.003 0.05 7 3.2
Manganese 0.068 0015 02 20.0
Nickel 0.0200 0.040 02 12.0
Selenium 0.0029J 0.005 0.05 2.0
Siivar ND 0.010 0.65 5.0

Refer to footnctes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING

CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building 10: T52/6500
Sample 1D Number: 024380
Date Sampled: 7-20-85

Detection NM Discharge COA Discharge
Parameter (Method) Rasuh Limit (DL) Limi® Limit® Comments
Thallium 0.0052J 0.010 NR NR
Moetais (6010/7470) {mgl) {mo't) (mgl) {mg't)
Zine 0.14 0.020 10.0 28.0
Mercury ND 0.0002 0.002 01

:

Misceilaneous Analyses {mg/L} (mgl) {mgl} {mgl)
Fiels pH . Not reconded 0 - 14 pH units 6 - 9 pH units 5 - 11 pH units
Formaldshyde (NIOSH 3500) ND 0.50 NR 260.0
Fluoride (300.0} ND 0.10 1.6 180.0
Nitrate + Mitrite {353.1} 0.174 0.100 10.0 NR
Qil + Graase (9070) 5.58 0.96 NAR 180.¢
Total Phenoi (9068) 0.180 0.050 0.005 4.0 Exceeds NM Discharge limil;

Notes:

2 New Mexico Water Quality Control Commission Regulations {1990), Section 3-103.

b City of Albuquerque Sewsr Use and Wastswater Controt Ordinance {1993), Section 8-5-3 M — maximum aliowable concentration for grab sample,

B = Analyte detected In methed blank.

DL = Detection iimit indicated on laboratery report.
1DL = Instrument detection limit.

J = Estimated concentration of analyte, between DL and IDL.
ND = Not detacted above DL inticated.

NA = Not regutated.
TTO = Tota! toxic organics.

AL/9-55/WP/SNL:T38168-11/2
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RESULTS OF SEPTIC TANK SAMPLING

RADIOLOGICAL ANALYSES OF AQUECUS SAMPLE
Building iD: ' T52/6500
Sample ID Number: 024380
Date Sampled: 7-20-95
Parameter (Method) Result MDA Critlcal Lavel NM Discharge Limit* Comments
Radiclogical Analyses {pCil £ 2c) {pCitt) ‘ {oCit) {pCiL)
Gross Alpha [9310) 0.27 £ 0.66 9.05 ) 3.74 NR
Gross Beta (9310} 744 +11.2 i 11.8 5.62 NR
Isotopic Analyses (pCIL % 2-0) (bCIL) (oci) (pCiL) -
Tritiumn {906.0) -31.2+58.8 100 49.5 NR
Gamma Spectroscapy’ (pC¥mL = 2-0) (pClml) {PCit) {pCiL)
None detected above MDA ND various >NL NR
Notes: - .
* New Mexico Water Quality Cantrol Commission Regulations {1990), Section 3-103.
® Analyzed in-house by SNL/NM Departiment 7715.
MDA = Minimum detectable aclivity.
ND = Not delected above MDA Indicated.
NL = Not fisted.
NR = Not regulated.

AL/G-95WP/SNL:T3818-12/1 301455.221.07.000 10-12-95 12:18pm




RESULTS OF SEPTIC TANK SAMPLING

CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building 1D: T52/6500
Sampie ID Number: _024380
Date Sampled: 7-20-95
Percent Moisture: Not Reported -
Detection Limit NM Discharge COA Discharge
Parameter (Method) Result (DL) Limi® Limi® Comments
Voiatile Organics [8260) (ugkg) (pgkg) {mgL) {mgiL)
Acetone 31 10 NR NR
Toluene 27 10 0.75 TTO =5.0
Semivolatile Organics (8270) (ughyg) (ugkg) {mgl) {mgl}
Fluorene 170J 1600 NR TTC = 5.0
n-Nitrasodiphenylamine 4200 1800 NR TT0 =50
Phenanthrene 820 1600 NR TTO=5.0
ButyléenzyiPhlhalme 2504 1600 NR TTO = 5.0
71 bis{2-Ethylhexy!) Phinalate 210l 1600 NR TTO = 6.0

Pesticides/PCBs 8080) (Hgrkg) (ug/kg) (mg/L) {mg/L)
4,4-DDE 5.5 3.3 NR TTO=5.0
Endosulfan Sulfate 8.5 3.3 NR TTC =50
Metals (50107470} (mgkg) fmgikg) fmg) (mgl)
Arsanic 0.35J 1.0 0.1 2.0
Barium 234 20.0 1.0 20.0
Cadmium ND 0.50 0.01 28
Chromium 0.84J 2.0 0.05 20.0
Capper 226 2.5 1.0 16.5
Lead 28 030 0.05 3.2
Manganess 159 15 02 200
Nickel ard 4.0 0.2 12.0
Selenium ND 0.50 005 20
Siivar 0.264 1.0 0.05 5.0
Thalliurm ND 1.0 NR NA

T zne 149 20 10.0 28.0

‘Refer to footnotes at end of table.

AL/9-9S/WP/SNL. T3816-131 301455.221.07.000 t2-8-95 4:13pm



RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building ID: T52/6500
Sampie ID Number: 024380
Date Sampled: ' 7-20-95
Percent Mojsture: Not Reported
Deatection Limit NM Dincharge COA Discharge
Parameter (Method) Result {DL) Limit* Limit® Comments
Malals (6010/7470) {morkg) (mg/kg) (mgl) . {mgll)
Marcury 0.36 0.10 0.002 0.1
Notes:

& New Mexico Waler Quality Cantrol Commission Regulations (19390), Section 3-103.

P City of Albuguerque Sewer Use and Wastewater Conirol Ordinance (1993), Section 5-9-3 M — maximum allowabie concentration for grab sample.
B = Analyte detected in method blank. :

DL = Detection limit indicated en laboratory repart.

IDL = Instrument detection imit. :

J = Estimated concentraticn of analyte, batween DL and |DL.

ND = Not detected above DL indicated.

NR = Not regulatad.

AL/G-95/WP/SNL-T3816-1372 : 301455.221.07.000 12-8-85 4:13pm




RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building ID: ' T52/6500
Sample ID Number: 024380
Date Sampled: 7-20-95
Percent Moisture: Not Reported
MM Discharge
Paramaoter {Method) Result MDA Criticai Level Limit* Comments
Isotopic Analyses® (pCiig = 2-0) (pCiig) {(oCig} {(oClig)
Plutonium-239/240 0.014 £ 0.012 o.022 0.012 NR
Plutonium-238 0.111£0.03 0.021 0.012 NR
Strontium-90 -0.05 + 0.08 0.15 0.07 NR
Thoriem-232 0.082 + 0.053 0.049 0.035 NR
Thorium-230 .53 0.15 0.056 0.098 NA
Thorium-228 0.55 + 0.16 0.060 0.040 NR
Uranium-238 3671124 0.1 0.083 NR
Uraniom-235/236 0.26+0.19 0.13 0.100 NR
- Uranium-234 702224 0.12 0.089 NR
Dry Gamma Speciroscopy’ {pCig + 2-a) (pCilg) (pCiig) (pCllg)
Cesium-137 0.014 £ 0.094 0.010 0.005 NR
Cesium-134 ND D.00% 0.004 NR
Patassium-40 3.44 £ 0.46 0.10 0,045 NA
Chromium-51 NOD 0.000 0.048 NR
tron-59 ND 0.027 0.013 NR
Cobalt-60 ND 0.011 0.606 NR
Zirconium-85 ND ‘0.021 0.010 NR
Ruthenium-103 ND 0.011 0.005 NR
Ruthenium-106 ND 0.685 0.042 NR
Cerum-144 ND 0.059 0.028 NR
Thallium-208 0.078 +0.013 0.010 NL NR
Lead-210 0.89 + 0.43 0.44 NL NR
Lead-212 0.22+0.03 0.01 0.006 NA
Lead-214 0.14 £ 0.02 0.02 0.009 NR
Bismuth-212 0.20 + 0.07 0.07 NL NR
Bismuth-214 0131002 0.02 NL NR

Refer to footnotes at end of lable.
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RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE
Building ID: T52/6500
Sample 1D Number: 024380
Date Sampled: 7-20-95
Percent Moisture: Not Reported
NM Discharge

Parameter (Method) Result MDA . Critical Level Limit* Comments
Dry Gamma Spectroscopy’ {pCig + 20) (pCixg) (pClig) (pCip)
Radivm-224 048+ 0.19 Q.17 NL NR
Radium-226 Q.13+ 0.02 0.02 o011 20.0°
Radium-228 0.24 £ 0.03 0.04 0.017 30.0°

© Actinium-228 0.24 £ 0.03 0.04 0.017 NRA
Thorium-231 ND 0.26 Q13 NR
Thorium-232 0.24 + 0.03 0.04 o7 NR
Thoerium-234 1.93 £ 0.30 0.14 0.070 NR
Uraniom-235 - 0.10 £ 0.02 0.05 0.026 NR
Uranium-238 1.83+0.30 .14 6.070 NR
Amaricium-241 ND 0.034 0.017 NR
Notes:
* New Mexico Water Quality Control Commission Regulations {1880), Section 3-103.
® isotopic uranium analyzed by NAS-NS-3050; plutonium by SL13028/5L.13033; strantium by 7500-SR; thorium by NAS-NS-3004.
¢ Analyzed by method HASL 300 at Quanterra, S1. Louis.
¥ NMWQCCR standard for Ra-226 + Ra-228 combined in pCiL.
MDA = Minimum dstectable aclivity. -
ND = Not detected above MDA Iindicated.
NR = Not regulated.
NL = Not listed.

AL/S-S5/WP/SNL:T3816-14/2 301455.221.07.000 10-12-95 12:17pm



SAMPLE FINDINGS SUMMARY
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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 analyte within 2 test method.

use the CAS number from

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

the analytical data sheet.

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

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification

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

Test Methods - Anions_CE, EPA6010, EPAS020, EPA7470/1, EPAS015B, EPA8081, EPA8260, EPA§260-M3,

EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC
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SAMPLE FINDINGS SUMMARY
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Fraction No. Analysis Qualifiers Comments
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Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sampie Id field.

Analysis - Use valid test methods provided below or if the result applies to an individual analyte w1thm a test method.
use the CAS number from the analytical 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 list.

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

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPAS015B, EPA8081, EPA8260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC
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SAMPLE FINDINGS SUMMARY l'ege S aF 5
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Sample No.'Fraction No. - This value is located on the Chain of Custody in the ER Sampie [d field.

Analysis - Use valid test methods provided befow or if the result applies to an individual 2zalvte within & test method.
use the CAS number from the anaivtical data shest. ‘

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

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

Test Methods - Anions_CE. EPA6010. EPA6020. EPA™470 1. EPASO15B. EPASOS |, EPAS260. EPA8260-M3.
EPASZT0. HACH_ALK. HACH_ NOZ. HACH_NO3. MEKC_HE. PCBRISC
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‘List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier Comment

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

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

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

B Analyte present in laboratory method blank

Bl Analyte present in trip blank.

B2 " Analyte present in equipment biank.

B3 ‘ Analyte present in contimﬁng calibration blank.

J The associated value is an estimated quantity. (Note: this qualifier may be used

in conjunction with other qualifiers (i.e., A.J)

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

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

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

P1 Laboratory precision measurements for the Matrix Spike Sample and
associated duplicate (MS/MSD) do not meet acceptance criteria.

P2 Insufficient quality control data to determine laboratory precision.

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

R The data are unusable for their intended purpose (Note: Analyte may or may not

be present.)

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

U1 The analyte was also detected in a blank. The associated resuit is less than five
times the concentration in any blank.

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

* This is not a definitive list. Other quahﬁers are potentially available, see TOP 94-03. Noufy Tina
Sanchez torevise list.



Project Leader ﬂv\y 20\/ ba /

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

i

O T L0d

e

Atlachmer.
Navewmber 1995

%)&«ﬁ /-5

Project Name /D! Mow - E£ Se‘pﬁ'z IC"Q (f/f Case No. 7223.730
ARICOC No. 600437 Analytical Lab EECL SDG No. NA
In the tables below, mark any information that is missing or incarrect and give an explanation.
1.0 Analysis Requesi and Chain of Cuslody Record
Line Complele? Resolved?
No. ) llem _ Yes | No If no, explain Yes No
11 | Allitems on COC complete - data entry clerk inilialed and dated | A Nat applicoble
1.2 | Conlainer type{s) correct for analyses requested - '
1.3 | Sample volume adequate for # and lypes ol analyses requested | —
14 | Preservalive correct for analyses requesled —
1.5 | Custody records conlinuous and complale —
1.6 | Lab sample number(s) provided o
1.7 | Condition upon receipl information provided —
1.8 | Trilium Screen dala provided (Rad labs) A Db applrcoble, mon-RMm A {geotcan
2.0 Analytical Laboralory Report
Line ' Complete? Resolved?
No. ltlem Yes | No I no, explain Yes | No
2.1 | Dala reviewed, signature e
2.2 | Date samples received —
2.3 | Method reference number(s) complele and correct — )
2.4 | Quality control dala provided (M8, LCS, LCD, Detection Limit) — [€eP AT amalyred Mo fubeusHed Sawplat
2.5 | Malrix spike/matrix spike duplicale dala provided(il requested) — Nole : met reguerled
‘126 | Nawative provided — i )
27 | TAT mel MA Net- agplreable o
2.8 | Hold limes mel - ' —
2.9 | Allrequested result dala provided — ‘
Based on the review, this data package is complete [} es [] No
i no, provide :  correction request {racking # and date correclion reques! was submilled: _
Reviewed by: M 4 - EL Date: tofr¢ { %8 Closed by: Date:
7 T L -_— - i






ANNEX B
Soil Sample Data Validation Results



SAMPLE FINDINGS SUMMARY i'age S oF 3

sid: 101 UmVEK-Q?L1 P@Ms

ARCOC: £00437 Data Classification: 7 ‘D\J"a
PIRMMSMR=~====n S =
Sample’ DV
Fraction No. Analysis . Qualifiers Comments
ER—295 {500 -
DFI- T440-31-3 | T,A2
BHI-6-5
ﬁB H2-6-5 2 /
BH s—11-S
BHZ -5
BH3-6-5
BH3—¢1-S
RH#4~-S ) \ |
VB HY (-3 |

* ]

D

|

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

Anaiysis - Use valid rest methods provided below or if the r2sult applies to an individual az2lvte within a test method.
use the CAS number from the analyvtical data shest.

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

Comments - This is oniy 1o be used if a comment associated with the qualifier is not appropriate. ne=ds modification
because of an unusual circumstance. or additional clarification is warranted.

""" Test Methods - Anions_CE. EPAGG10. EPA6020. EPA470 1. EPASO!SB. EPASOS1. EPAS260. EPARY60-M3.
EPASZH0. HACH_ALK. HACH_ NO2. HACH_NQ3. MEKC_HE. PCBRISC

Reviewed e /-7%7 4 & " Date: (o {f‘//?ﬁ
7t




List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier Comment

A Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample (1.CS) do not meet acceptance critena.

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

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

B Anai}'u: present in laboratory method blank

Bl Analyte present in trip blank.

B2 Analyte present in equipment blank.

B3 Analyte present in continuing calibration blank.

J 7 The associated value is an estimated quantity. {Note: this qualifier may be used

in conjunction with other qualifiers (i.e., A,J)

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

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

P Laboratory precision measurements for thchaboratory Controt
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria.

Pi Laboratory precision measurements for the Mairix Spike Sample and
associated duplicate (MS/MSD) do not meet acceptance criteria.

P2 Insufficient quality control data to determine laboraldry precision. . .

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

R The data are unusabie for their mtcndcd purpose (Note: Analyte may or may not

be present.)

u The analyte is a common laboratory contaminant. The associaled result is Jess
than ten times the concentration in any biank.

Ui The analyte was also detected in 2 blank. The associated result is less than five
. times the concentration in any blank.

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

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list.



DOCUMENTATION COMPLETENESS CHEGKLIST
(DATA VERIFICATIONIVALIDATION LEVEL 1 - DV1)

TOP 9
Rev, |

Atlachment A
November 1995

W) D/r 5%

Project Leader [ oy anlja ! Project Name /D! Mow- ER S—e,pl(wc _ .[:re {dlr Case No:. 7227.7230
ARICOGNo.  booY437 Analylical Lab ERCL SDGNo. N4
In the tables below, mark any informalion that is missing or incorrect and give an expianalion.
1.0 Analysis Request and Chain of Guslody Record ,
Line ' Complele? Resolved?
No. Hem - , Yes { No : It no, explain Yes No .
1.1 | Al ilems on COC complele - dala entry cleik initialed and dated | JA Net epplreable '
1.2 | Conlainer type(s) cosrect for analyses requesled — o
1.3 | Sample volume adequate for # and fypes ol analyses requested | —
1.4 | Preservalive correcl for analysas requested —
1.5 | Cuslody records continuous and complete -
1.6 | Lab sample number(s} provided ——
1.7 [ Condition upon recelpt Information provided —
1.8 | Triiliury Screen dala provided (Rad labs) MA Nt applicob®, Mori- EMMA [geakron
2.0 Analytical Laboratory Report
Line Complele? Resolved?
No. ltem Yes | No Il no, explain Yes No
2.1 | Data reviewed, signature —
2.2 | Dale samples received ———
2.3 | Melhod reference number(s} compiete and correcl — ' . -
2.4 | Quality conlrof daia provided (MB, LCS, LCD, Delection Limit) [P et avalired v sl Hed Sawplos
2.5 | Malrix spike/malrix spike duplicale dala provlded(ll requesied) —— Nole : smat reowedled
2.6 | Narralive provided — v
2.7 | TAT met MNA Not- applecable }
2.8 | Hald times met - — ' T
2.8 | Allrequested result data provided — B
Based on the review, ihis dala package is complete (3‘7?:5 D No
Il mo, provide ;  catrection request lracking # and dale correclion request was submilled: )
Reviewed by: 4«#1 4 Zl” Date: [ 24 {?6 Closed by: Date:
-'_7 1 L ] o o =



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

Project Name __(0/ Non~ER igolw‘c Frolds Page 1 of 5

Case Number 7213-2?0
Sample Numbers _(¢_ Sor! Cewnglos (refur b amelyfrcal report)

AR/COC No. 60037 Analytical iaboratory __ E£CL SDG No. A4
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No,
AR/COC No. _ Analytical laboratory SDG No,

1.0 EVALUATION

—
itemn

Yas m If no, Sampie ID No./Fracton(s} and Anaiysis ]
1) Sampie volume, container, and ,

preservation correct? ] H :
L
= U -

| 2) Holding times mat tor all
sampies?

m—
3) Reporting units appropnate.for the
matnx and mest project-speacific
requiraments?

4} Quantiation limit met for all

samples?
/‘
P
5) Accuracy .
a) Laboratory contro! sample
accuracy reponed and mettor | &
- all samples?
b) Surrogate data repored and

met for all organic sampies* | __ -
analyzed by a gas chroma-
' tography technique? —

Reviewed by: 4—#—; 9/ z-[e

Date: {ofn{(?,g

ALR-J4/SNLSOPIOAAB Rt



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

' tem Yes | No

Page 20f 5

i no. Sampie ID No/Fraction(s) and Analysis

¢} Matnx spike recovery data
h reporied and met for all
samples for which it was

a) Laboratory comrol sample
precision reponed and met for
all samnples?

yA

St98-29 =% bartume (bated

—

_l,m.u\- @ H

reaguasted? ‘ ' u
§) Precsion ' Nb-}- qpp(pchh(ej' Lces c‘»ug?{r'cm{-é {1

Aot am{ﬂed weeth subear Yeg

SAWLN

b) Matrix spike duplicate RPD
cala reptried and mat for all
sampies for which it was

7) Biank data
a) Mathod or reagent biank data
reported and met for all
samples? '

1
|
|

| o . ] .

|

b}

Sampling blank {e.g., field,
g, ‘ar_sd squipment) data
reported and met?

VA

8) Narramve included, correct, and
compiete? '

Mot g{&dm:« Ll

2.0 COMMENTS: All tems marked "No” above must be explained in this saction. For each item, give
SNL/NM ID No. and the analysis, f appropriate, of all sampies affected by the finding.

6 T P—efoe.,«.”' reCoueriny for Lorruwim

é'ﬁl-ﬂ{ (bu ren e

Wik P

Ms

s'a"“"‘-ﬁtf’ - -n‘ﬂ p—erc.e.,&+ /"QCDUQ”Y -I:oi‘ bel'LLm wJa LU;F‘(«:'M.

corleol lrurk rn He MO Sauplo . Tl celafroe pescomt doblerarce

Reviewed by; 4«*/14—,4%
Date: (6dre /?8

AL2-54/SNL:SOP3044B.R1



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

Page 3 of 8

2.0 COMMENTS CONTINUATION SHEET -

e e MSIMED pair cuas witbin  {arts.

/
Reviewed by: r/‘#‘f %m

Date: wly(eg

AL7Z-94/SNL:SOP0448. R



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

Page 40t 5

3.0 SUMMARY: Suinmarize the findings in the table below. List only samplesAractions tor which

deficiencies have been noted. Use the gualifiers given at the end of the tabie it possibie. Explain any
other quaiifiers in the comments column,

ATECN SR fov

QUALIFIERS:

J = Estimated quantity (provide reason) Q = Quantitstion limit does not meet criteria

B = Contamination in blank {indicate which blank) A = Laboratory accuracy does not mest criteria

P = Laboratory precision coes not meet critenia U = Analyte is undetected (indicate which analyte and

A = Reporting units inappropriate reason for qualification)

N = Thers is presumptive evidence of the presence NJ = There is presumptive evidence of the presencs of the
of the material material at an estimated quantty.

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

cevenesnr. LI 4 2

Date: /0((‘{ {93

AL2-B4/SNL:SOP30448 R1



SAMPLE FINDINGS SUMMARY

Siw:m&c_;;&m_
Data Classification p ;

AR/COC: 2 S ification:  (~/7¢
' Sample/ £ DV \j

Fraction No. Analysis Qualifiers Commenis

TS2/6st0 -DF1- |124 391 -1¢~2
U3z

BHS-6-5 i ode 1ok )
| 11104-28-¢
122

1 idf-r6—5

Brucdar - 125 2)
$FI%er-2/7-9
@mjn(dai?-)

12672-2%Y-¢6 L

@rn_lac’- (24% )

HoOYT -£5-
(rodoc - 12574) jZ,
l 11076 ~82-% UJZ

{Am doc - 1240 ) ‘
98 - {277 {/“6" S5 loc. .Lf-r(“r.?jafc recaty
Fea [P g, | U
P %98 —DFI —)
PH3-PcB

A1 2 Lo
ok o

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 mdmdual analytc within 2 test method.
use thc CAS number from the analytical data sheet.

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

Comments - This is only to be used if 2 comment associated with the qualifier is not appropriate, needs modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPARC1SE, EPAS0S], EPABZGO EPAS8260-M3,
EPA8270 HACH ALK. HACH_ NOz, HACH_NO3, MEKC_HE, PCBRISC

Reiewet by et vue V2 pp




e

SAMPLE FINDINGS SUMMARY

| Site: /%ﬂ C(ﬁfﬁ@ C S;_.;m $ ' ' : ,
Arcoc: 6 02 26 5 _Dara Classification: aﬁnem [ %g Iy )

Sample/ . DV :
Fraction No. Analysis Qualifiers Comments

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 thc result applies to an individuval analyte within a test method.
use the CAS number from the analytical data sheet, _

DV Qualifiers - Thcenu-ywﬂlbetaken&omﬂmhstafvahd qualifiers and associated comments. lfothcrqualtﬁers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - mstsonlymbeusednfaeomntassocmedmthtbequakﬁa:snmappmpnate nwdsmodlﬁcatmn
because of an unusual circumstance, or additional clarification is wammanted.

Test Mcthods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPASO1SE, EPAS081, EPAS260, EPAB260-M,
EPA3270, HACH_ALK. HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

RMW@%‘D&& ///&3/9 7




DATA VALIDATION SUMMARY:

LABORATORY REPORT (: __ F GO SFT7

m*mm:mlk'&mu: 1223.02 02,0/ soFsampies: 3 9 wamex: 8oz
ARCOC £: . LAB SAMPLE D= _ e
LABORATORY? -y :  TUBESS =0 EPrrre 3B, -t

v Lit. st
v’ v’
v v
4 v
4 MIMSD v v i -
5. LABORATORY
CONTHOL SAMPLES v v v’ "
6. REPLICATES Y v 7
5 i
7. SURROGATES e v
8. INTERNAL 5TDS 7/
%, TCL COMPOUND
IDENTIFICATION
10, YCP INTERFERENCE :
CHECK SAMPLE i =
11, iCP SERIAL A
DILUTION
12. CARRIERICITEM ;‘ ;
TRACER :
RECOVERIES 5
13, OTHER QC s
CIIFCK MARK (¥) - ACCEPTABLE. SHADED CELLS - NOT APPLICABLE
1-ESTIMATED ) - NOT DETECTED, ESTIMATED
b - ROT DETECTED it ~ UNUSARLL.

nr:»'ﬂ-:wmm ——__DATE

' : 32

o2/




DATA YALIDATION SUMMARY:

SITEAROJECT: L17 Sl e r: 7223.02.02, ey #OF SAMPLES: _§ MATRIX: Qg . {f CLA D
ARCOC F; géﬂé ZF ; -
Y __ (o —

LAB SAMPLE Dw:
LABORA 99O -39 vhr, -3

LABORATORY REPORT I: _ & SORES]

5. LABORATORY T %
CONIROL SAMPLES |-

N
\
\\

1. SURROGATES v 1 uwx

4, INTERNALSTDS Ve P .
9. TCL COMPGUND P - = o o
IDENTIFICATION 2 : e
10. ICF INTERFERENCE o T DD :
CHECK SAMPLE

1. ICPSERIAL
DILUTION

V2. CARRIERICHEM
TRACER
RECOVERIES

1. OTHER QU

CHECK MARK () - ACCEPTABLE HSHADED CELLS - NOT APPLICABLE
F-1STIMATED I - NOT DICTECTED, FETIMATED
8- NOT BETECTED - UNUSABLE

7~
REVIEWED % oate V22 3

i o2




Memorandum
Date:  11/23/99
To: File

From: Marvia Hilchey

Subject: Organic Data Review and Validation

Site: Non-ER Septic systems
AR/COC: 602765

Case: 7223.02.02.01
Laboratory: GEL

SDG: 9908E51

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

All samples were prepared and analyzed with accepted pmoedurés and with specified methods (VOC
EPA8260, PCB EPA8082). All compounds were successfully analyzed.

No qualifications were applied to YOC sample data.

Qualifications were applied to PCB sample data due to exceeded holding time and failure to meet
surrogate recovery acceptance criteria.

Holding Times

All YOC samples were analyzed within prescribed holding times.

The original analysis of PCB sample T52/6500-DF1-BH3-6-5 exhibited low surrogate recovery. It was re-
extracted and reanalyzed outside of holding titne, with acceptable surrogate recovery. The re-extracted
results were reported. Positive sample resuits were J2 qualified; non-detected results were UJ2 qualified.
See attached Sample Findings Summary.

Calibration

Several VOC CCVs exhibited percent differences of >20%, but <40%. No sample data were qualified as a
Tesult. '

Several PCB CCVs failed 10 meet %D acceptance criteria on the secondary column (DBXLB). None of
these failures were for analytes which had positive resuits on the primary column (requiring
confirmation), therefore no qualifications were applied.

Blanks '

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

Methylene chiloride was detected in the VOC method blanks, but since all sample results were non-detect,

no qualifications were applied. Note: The CVR states that a VOC method blank exhibited toluene, but no
samples from this SDG were associated with that method biank.




No target analytes were detected in either the VOC or PCB equipment blanks.

Surropates

All VOC surrogate recoveries met acceptance cn'teﬁa.

PCB samples T52/6500-DF1-BH1-6-S and B898-DF1-BH1-10-§ exhibila high surrogate recovery. Since

these samples had no positive resulis, no data were qualified. Sample B898-DF1-BH3-PCB (eqmpmem
blank) exhibited low surrogate recovery. Results for this sample were UJ qualified.

Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Matrix spike samples for soil VOC and all PCB analyses met acceptance criteria.

No aqueous VOC MS/MSD samples were analyzed. No sample results were qualified.
Internal Standards

All VOC internal standard acceptance criteria were met.

Laberatory Control Sampie/Laboratory Control Sample Duplicate (LCS/LCSD)
DCS/LCSD sample analysis for soil VOC and all PCB analyses met acceptance criteria.

No aqueous VOC LCSD was analyzed. The aqueous YOC LCS met acceptance criteria. No sample
results were qualified.

Other OC

VOC field duplicate RPDs were high for 2-butanone and tolucne.
All PCB field duplicate RPDs met 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.

e,



e e

\ ]

PCBs (SW 846 - Method 3082)

Sitdﬁnjux{%n'[ﬂ,%ﬁzc ARKOCY: _(o{D> 765 Laborstory Sample ~YH2.
Labosatory: _ (& £ Laboratory Report #: 7. FORE 5| :
Mebods ___ S82

T

. ek 5 s o
12674-11-2 |Aroclke-1016

IBex) iy

11104-28-2 |Aroclor-1321 ‘

11141-16-3 | Arocler-1232

53465-21-9 |Aroclor-1242

12672-29-6 |Arocker-1248

11097-65-F | Aroclor-1254

11096325 [Arodor 1260 | | - 7 ST 7T 717 7 7




PCBs {(SW 846 -

ARICOC ¥ KOZ 765—

Sildﬁojwtﬁ’ﬂg{ﬂ st =
#= Lab Y- @L Lab

il 1
I o
yRepot#:_FGOEE S/ 26 4330 J s £ 3

Method 8082)

Laborstary Sample [Ds: = 2 R P 101214

12674-11-2

11104-28-2

11141-16-5

33469-.21-9

12672-29-6

11097-69-1

11096-82-5

3-25

Reviewed By e,
-

Date:




"VOLATILE ORGANICS: Page1of 2

SW-B46 - Method 8260

—_ sirerroscT: Mo+ ARCOC #: s S
ABORATORY: __ (£ { LABORATORY REFORT#: _FFrpe Sy |

Wn Caib | Cab | OOV | Mickod 3 WS JFeid Dup| Eq | Trip’
IS GOMS ke [P o | openiit | %o | B | USS]ICSD gppn ] MS IMSD L pon | pen fmao | Bao | TAL
: Name . CASS >05  1<20%/099 { 20% C - )

1 [Chiorometiane SN O 2 P Y 7

1_{Bromomcihane 7605 Jo.10

1_{Chioroethene 73003 {0.01 1.

= chloride {170, 5052 Jo.0l s

1. |carbon dimtide 75.158 __0.10

2_11,1,) srschlorocthane 71358 [0.10

[ Bn'lmdnﬂtm 73774 .20

T Jeisd 16061013 J0.20 -

P 124481 Jo.0

7 {1.1 2-trickioeoethans O )
IR | i FEE 51 T3 i 2 ¥ &5 B

, P jme13s 10061-02.6 [0.10

2 |Bromoform 75.25-2 0

3 3 108101 [0.18

3 ]2-hexanone 391-786 |0
R achlcresttic 5 G A RaRRT S S5k T
3 11,12, 2-cinachlorovthane 79-34-3 30 |

3 10shik 108-831 (040
5 . T 08 B0 ST e A PR = SR [P
3 100414 0. )}

3 [Stvvene 100425 [0.3¢

K] tolal) 1330-20-7 10.3C
el dilderod : £ ; £ o % 3 B % SR W

2-chloroctnd view' ether 10751 1
- T 1= I =
Comments:

REVIEWED BY/M/

DATE: /’/,2_;/979.

o




YOLATILE ORGANICS: Page20of2

SW-846 - Method 8260 _
. SITE/PROJECT: ARCOC ¥#: - 02 765 o
LABORATORY: ‘ LABORATORY REPORT #: i

Surrogate Recovery and Internat Standard Oulliers

Sample SMC 1§ SMC 2 | SMC 3 {1S K-area 1S 1-RT]IS 2 IS 2-RT}1S 3- area lS 3-RT
e
‘ =
"
A
//
/
SMC §: 4-Bromoflucrabenzene 18 1: Bromochloromethane
SMC 2: 1,2-Dichioroethane-dd IS 2: 1,4-Diflvarabenzene
] SMC 3: Toluene-d8 18 3: Chlorobenzene-d3

Commenis:

Y




SW-846 ~ Mahod 8260

sePROECT: Jar it

I VOLATILE ORGANICS: Pagelof 2

ARCOC #:

S /

& Sp& L2765 : o4
LABORATORY: [4 LABORATORYREPORT?: (2] Lo 2L 2§ P43
L ‘“Jr; *h ¥ Yo
™in Cafib | Cabb | CCV | Mctwd s MS |Ficd e | ire ™ :
15 GOMS aF || "Re | pspsat | %0 | Bos [LFS{LCDlgep{ M8 M50 aep | grep | poc| Bas | TA «v
- _Name cas e .03 0%/0.99 | 0% | -
T {Chiorometban Tet7-3 el { [ 7 7 G pigl 71 3@
1_{Bromamethane s o i ;’
i_{Chioorhsne 75003 {081 — le‘.?
1 chionide (1 Gxbll’ 73-05-2 0.0 / Vs
1 o 75150 [0.10
|69
2_|1,T,1richicencthanc 71386 .10 S
3 _[Bromodichloromethans T4 Jo.20 [
2 oei3d y 16061013 1036 :
1 Dlhmdiumhn 12448~ 3
2 11,1 Farichioroethane 7900-5 |00
g e R ¥ o o e R
g 134 1006)-02-6
2 | Bromadtem | ¥5-25-2
3 i-2. 108-10-) {0,
1 2oheanom: SPI.786__ |00
3 1102 2rtachlae e s — T30 1 -
3 |loiuenel10xbi 101383 J0.40 [ ~ — 1 Ay
: e T T 2 DT 7 F ghiE ot
O 100-41-4_~10.)0
3 1Stvrene 100-42-5 .30
3 xcrlenestiolal 1330.20-7 [0.30
i (R T T g R R R
Lagpfacetate
Comments: 1 O 16283 m?-: cssoum 0l waTh Sq icediyf .
1 alhysyed o). - d W—f‘}m
&L y 7
s
REVIEWED B@ . DATE. Y23/ Z




VOLATILE GRGANICS: Page2of 2
SW-346 - Method 8264

SITE/FROJECT: ARCOC#: G2 765" sor/
LABORATORY: LABORATORY REPORT #: i -
Surrogaie Recovery and Internal Standard Outliers
“Sample SMC ] SMC 2[SMC 3 1S 1-area 1S 1-RT]IS 2-area1S 2-RT]IS 3- area] 1S 3-RT
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SMC 3: Toluene-d8

Comments:

15 2: 1,4-Diflvorcbenzent
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Memorandum
Date:  11/23/99 -
To: File
From: Marcia Hilchey
Subject: General Chemistry Data Review and Vahdauon
Site: Non-ER Septic Systems
AR/COC: 602765
Case: 7223.02.02.01
Laboratery: GEL
SDG: 9908ES1

SwanadwdDamAmmSmmyFormsformwomngdowmmmnmmﬂxdmamewand
validation.

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

No qualifications were applied to CN sample resuits.
No qualifications were applied 1o a Cr6-+ sample results.
Holding Times

 All samples were analyzed within the prescribed holding time.
Calibration
lmual and continuing calibrations met QC acceptance criteria.

Blanks

Cr6+ method blanks and equipment blanks were free of target analytes above reporting limits.

The CN method blank associated with sample B898-DF1-BH3-CN (equipment blank) exhibited cyanide,
but the sample exhibited none. No sample results were qualified. All other CN method blanks were firee
of target analyte,

Matrix Spike Analysis

The matrix spike sample analyses met QC acceptance criteria for both methods.

Laboratory Control/Laboratory Control Duplicate Samples

The LCS/LCSD samples met QC acceptance Criteria for both methods

'




Laborato! licate Analvsi

'l'lie replicate sample analyses met QC accept‘ahcércvriteria for both methods
Other OC |

Field duplicate soil sample analyses met RPD acceptance cri;aia. _

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

Please contact me if you have any questions of comments regarding the review of this package. -
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Projec! Leader ROYBAL
AR/COC No. 802785

Copwacl Venfication Review [CVR)

Anslytical Lab _GEL

Project Nams _NON-ER SEPTIC SYSTEMS

In the lables bedow, mark any informiation that is missing or incorrect and pive an sxplenatien.

1.0 mmmcmucm@gmmmww

CaseNo. _7223.230

SDGNo. PPOBESH

Line Compiele? = hed?
No. Item Yes | No It no. explain Yes | No
1.1 All ilems on COC complete - data entry clerk lmlmhd and daled X -
1.2 Contalner type(s) comeci tor analyses requesied X
1.3 Sample volume adequale for # and iypes of analyses requested X
1.4 | Presarvative commect for analyses requesied X
1.5 cwtady records continuous and complets X
1.6 Lab sampis number(s) provided and SNL sample number(s) cross X
referenced and tornect
4.7 Date sampies received X
] Condilion upon receipt information provided X
2.0 Anslytical Laboratory Report .
Line ‘ 16? Resolved?
No. Hem Yas | No If no, explain Yes | WMo
2.1 Data reviewed  signalure X
2.2 ‘Method reference number(s) compiete and comect X
.23 QC analysis and ecreptance limits provided (MB, LCS, Rephicale) X
2.4 Malrix spike/malnx spike duplicate dala provided(if requestied) x
2.5 Detection Hmits provided; PQL snd MDL(os IDL), MCA and |.e X
2.8 QC balch aumbers pravided X
2.7 Dilution feciors provided and afl dilution tevels reporied X
2.8 Data reporied in approprisie unis and using comect significant figures X
29 Radiochemisiry analysis unceriainty (2 Sigma esor) and Iraw recovery § NA
—_| {it applicable) reported
230 | Narative provided X
2,114 TAT met X
2.12 | Hoid times mei X
2,13 Conlraclual qualifiers provided. . X s - _ .
7.14 | All requestod result_and TIC (f 7equesiad) dats prowded X -




Contract Venification Review (Continued)

3.8 Data Quality Evaluation ‘ - .
© flem - Yes | No M np, Sampie ID No.Fraction(s) and Anglysis
3.1 Are reporting unils apprapriate for the matrix and meet contract specified or X - ' o
project-specitic requirements? Inorganics and metols reporied 35 ppm [mghiter
or mg/Kg)? Tritiwm reported in picocusies per liter with percent moisture for soil
samples? Units consisient between OC samples and sampie dsta
3.2 Quanlitation kmil met (or alf samples ) 4
3.3 Accuracy ‘ X
a) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reporded and mel for all organic sampies analyzed by 4 gas ‘ X | SURROGATE RECOVERY OUTSIDE ACCEPTANCE
chromatography tschnique ‘ ’ LIMITS FOR PCB SAMPLES #OSDBESt-24_ .30, 42 &
-42MS/MSD
© Matrix spike recovery datn reporied and mel x
3.4 Precision ’ x
a) Replicale sample precision reported and met for all inorganic and .
radigchemistcy samples
b) Matrix spike duplicate RPG dala reported and mel for il orpanic sampies X
3.5Blank data X | METHYLENE CHLORIDE & TOLUENE DETECTED IN
@) Method or resgent blank dala reporied and mel for all samples VOC METHOD BLANKS
b) Samphng blank (e.g., field, trip, and equipment) dala reported and mel X
3.9Coniractual quakfiers provided: °J°- estimaied quantily; "B -analtyle found X
in methad biank above the MDL for ofganic or above the PQL for inorganic; “U"-
analyte undetecied (resuits are befow the MDL, 1DL, or MDA (radiochemical);
“H"-analysis done beyond the holding time
3.1 Narrative addresses planchet fiaming for gross alpha/beta NA

3.8 Nammative induged, coirect, end complete

3.9 Second column confirmalion data provided for methods 8230 (Mph explosives)
and nasticides/PCBs




Comtract Verification Review [Continued)

4.0 Calibration and Validation Documentation

Hem Yes - Neo Comments
4.1 GC/MS (8260, 8270, etc.) '
a) 12-hour fune check provided X
by InRigi calibration provided X
- ¢} Confinuing calibration provided x
d) intemat standard performance data provided x -
e) Instrument run logs provided X
4.2 GCMHPLC {8230 and 8010 and 8082) )
a) Initlal calibration provided X -
b) Comlinuing calibration provided X
c) lnsirument run logs btwided X
4.3 Inorganics {metals)
a) inhtial calibration provided NA
b} Continuing calibsation provided NA
c} {CP interference check sample data provided NA
d) ICP serial dilution provided NA
e) Instrument run logs provided NA
4.4 Raciothemisiry .
a) Insirument run logs provided NA




Contract Verification Review (Concluded)
5.0 Problern Resokstion

Summarize the findings in the tabie below. . List only samples/fraclions for which deficencies have been noted.

Sampie/Fraction No. Analysis ) Problems/Comments/Resolutions
Were deficiencies unresolved? QYes %n
Based on the review, 1his data package is compiete. l'i'{es O No

It no, grovide: noﬁconformmce report or correction request number and date correction request was submitied:

§

Reviewed by:_b_\_..w Date: 10-18-9% Closed by:, Date:,




Contract Verification Review (CVR)

Praject Leader ROYBAL Proiect Name _NON-ER SEPTIC SYSTEMS' CaseNo. 7223.230

AR/COC No. 802765 - Analylical Lab . GEL - SDG No. _9808ES1

in the tables below, mark any Information that is missing or incorrect and give an' explanation.

1.0 Ana!xsuRqusldehanofcmwyRecmdandngyhfommn

Line |- Complete? 7

No. Hem Yes | No ) If no, explain
14 All items on COC complele - data entry clerk inillated 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 comect for analyses requested X
1.5 Custody records continuous and complete X
18 Lab sample number(s) provided and SNL sample number(s) cross X

referenced and correct
1.7 Date samples receiveq X
1.8 Condition upan receipl information provided X
2.0 Analytical Laboratory Report

Line : Complete? ved?

No. _Hem Yes | No If no, explain No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correcl X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicale data provided(if requested} X
2.5 Detection limits provided; PQL and MDt (or 1DL), MDA and L. _ X
2.6 {3C batch numbers provided X
2.7 Dilstion factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
2,83 | Radiochemistry analysis uncertainty (2 sigma esror) and fracsr recovery | NA

(if appiicable)} reporied -

2.10 Narrative provided X
211 | TAT met X
2.12 | Hol times met X
2.13 | Contraciual qualifiers provided X

! 14 1 All requested resull and TIC {f requesied) data provided X




Contract Verification Review {Continued)

— 3.0 Data Quality Evaluation

item Yes { No If no, Sample ID Neo./Fraction(s) and Analysis
1,1 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)? Tritivm reported in picocuries per liter with percent moisture for soll
sampies? Units consistent between QC samples and sampie dala
3.2 Quantitation limit met for all samples X
3.3 Accuracy X
4} Laboratory oontrul samples accuracy reported and mel for all samples )
b} Surrogate data reporied and met for all organic samples analyzed by a gas X SLRROGATE RECOVERY OUTSIDE ACCEPTANCE
. chromatography technique LIMITS FOR PCB SAMFPLES #9908E51-24, -30, -42 & -
-42MS/MSO
¢} Malrix spike recuvaty- data 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 reporied and met for ali organic samples X
3.5Bisnk dala X | METHYLENE CHLORIDE & TOLUENE DETECTED IN
a) Method or reagent blank data reported and met for all samples VO© METHOD BLANKS -
b) Sampling blank (e.g., fiekl, trip, and equipmen?) dala reporied and met X
3.8 Contractual qualifiers provided: “J"- estimated quaniily; "BE"-analyte found X
n method blank above the MDL for organic or above the PQL for inorganic; U™~
analyte undetected (muns are betow the MDL, 1DL, or MDA {radiochemical);
| “H"-analysis done beyond the holding time
~* 7 Narative addresses planchet fiaming for gross llphafbeta NA

8 Narrative included, correct, and complete

3.§ Second column confirmation data provided tor methods B330 (high explosives)
and pecticides/PCBs




Contract Verification Review [Continued)
— 4.0 Calibration and Validation Documentation

Rem - Yes Ne Comments

.1 GCIMS (8260, azm,'m;.)

a) 12-hour tune check provided X
b) Initial calibration provided - X
¢) Continuing calibration provided X.
d) Intemal slandard performance dala provided X
¢} Instrument run logs provided B

4.2 GC/HPLC (B320 and 8010 and 3082)
a) Ipiiini cofibration provided ) _ X
b} Continuing calibation provided |
¢) Instrument run logs Mﬂdw X

4.3 Inorganics {metals)

a) initiai calibration provided NA
b) Continuing calibration provided NA
c) ICP interference check sample data provided NA
d} 1CP serial dilution provided NA,
€) instrument run logs provided NA

-_4.4 Radiochemistry
&) Instrument run logs provided NA




§.0 Problem Resolution

Contract Verification Review {Concluded)

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

SampleFraction No.

Analysis

Problems/Comments/Resolutions

-~ WWere deficiencies unresoived?

OYes

Based on the review, this data package is complete.

aho
34!35 O No

If no, provide: nencanformance report or correction request number

Reviewed by: 1,3 . Do Lo an oia.

T ———

7 Date;, 10-19-98

and date cormection reguest was submitted:

Closed by: Dats:,
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RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003

DSS SITE 1072: RISK ASSESSMENT REPORT

L Site Description and History

Drain and Septic Systems (DSS) Site 1072, the Building T-52 and former Building 6500 septic
system, in Technical Area (TA)-V at Sandia National Laboratories/New Mexico (SNL/NM),
consists of a septic tank connected to a drainfield made up of an 80-foot-long drainline with
eight branching laterals, each 22 feet long.

The site is located approximately 175 feet southwest of the entrance to TA-V on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy (DOE). Although no precise information is available, records indicate that

Building T-52 and former Building 6500 were in operation and discharging to the septic system
in 1961. By July 1993, the septic system discharges were routed to the City of Albuguerque
sanitary sewer system (Jones July 1993); it is assumed that the DSS Site 1072 septic system
was abandoned by then.

Environmental concern about DSS Site 1072 is based upon the potential for the release of
constituents of concern {(COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation was planned fo
be consistent with other DSS site investigations and to sample for the most commonly
anticipated COCs found at similar facilities.

No springs or perennial surface-water bodies are located within 2.3 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport is 8.1 inches (NOAA 1890). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat to gently inclined to the west. During most rainfall events,
precipitation quickly infiltrates the soil at DSS Site 1072. However, 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 (SNL/NM March 1996). Most of the area
immediately around DSS Site 1072 is unpaved with some native vegetation, and storm sewers
are used to direct surface water away from the site.

DSS Site 1072 lies at an average elevation of approximately 5,424 feet above mean sea level.
The depth to groundwater is approximately 500 feet below ground surface {bgs). The nearest
groundwater monitoring well is LWDS-MW-1, approximately 125 feet northwest of the site. The
groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The production wells nearest to DSS Site 1072 are KAFB-11,
approximately 3 miles to the northeast, and KAFB-2, approximately 4 miles to the northwest.

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
Miscellanecus Drain Systems at Sandia National Laboratories/New Mexice” (SNL/NM October
1999), and the follow-on “Field Implementation Plan [FIP], Characterization of
Non-Environmental Restoration Drain and Septic Systems” (SNL/NM November 2001)
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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 defensibie
analytical data suitable for risk-assessment purposes. The baseline sampling conducted at
DSS Site 1072 was designed to:

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

* ldentify which systems would, and would not, need initia! 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.

Table 1 summarizes the rationale for determining the sampling locations at this site.

Table 1
Summary of Sampling Performed to Meet DQQs
DSS Site 1072 Number of Sample
Sampling Sampling Density Sampling Location
Areas Potential COC Source | Locations (samplesfacre) Rationale

Soil beneath the | Effluent discharged to 4105 NA Evaluate potential
septic system the environment from COC releases to the

drainfietd the drainfield environment from

: effluent discharged
from the drainfield

COC = Constituent of concern.
DSS = Drain and Septic Systems.
DQQ = Data quality objective.

NA = Not applicable.

The baseline soil sampies were collected in either four or five locations across 0SS Site 1072.
The samples were collected with a Geoprobe™ drilling rig from two 3-foot-long sampling
intervals at each sample location. Drainfield sampling intervals started at 6 and 11 feet bgs.
The soil samples were collected using the same procedures in accardance with procedures
described in the Operable Unit (QU) 1295 SAP and FIP. 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 1072 baseline soil samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds {SYOCs), high explosive (HE) compounds,

AL/6-03/WP/SNLO3:rs5346.doc Cc-2 840858.01 06/24/03 116 PM



JGP'SYESSLEOINS/dMED-S/TV

e-0

Wd L2°9 EO/ZA0 LO'BS80TE

Table 2
Number of Confirmatory Soil and QA/QC Samples Collected From DSS Site 1072
Gross
Gamma Alpha and
RCRA Hexavalent Speciroscopy Beta
Sample Type VOCs SVOCs PCBs HE Metals Chromium | Cyanide | Radionuclides | Activity
Confirmatory 8 8 8 8 8 8 8 8 8
Duplicates 0 1 0 1 1 0 0 1 0
EBs and TBs 0] 0 0 0 0 0 0 0 0
(VOCs only)
Total Samples 8 9 8 9 9 8 8 g 8
Analytical ERCL, GEL GEL ERCL, ERCL, GEL GEL RPSD, GEL GEL
Laboratory GEL GEL GEL
DSS  =Drain and Septic Systems.

EB = Equipment blank.

ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, In¢., Charleston, South Carolina.
HE = High explosive(s).

PCBs = Polychlorinated biphanyls.

QA = Quality assurance.

QC = Quality control,

RCRA = Resource Conservation and Recovery Act,

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

1B = Trip Blank.

VOC = Volatile organic compound.
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polychlorinated biphenyis (PCBs), Resource Conservation and Recovery Act (RCRA) metals,
hexavalent chromium, cyanide, radionuclides, and gross alpha and beta activities. The
samples were analyzed by an offsite laboratory {General Engineering Laboratories, Inc. [GEL]),
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 scme of the data quality requirements from the QU 1295 SAP and FIP.

Table 3
Summary of Data Quality Requirements
Analytical Data Quality

Method? Level GEL ERCL RPSD
VOCs Defensible 8 samples None - None
EPA Method 8260
SVQOCs Defensible 8 samples None None
EPA Method 8270
PCBs Defensible 8 samples Nane None
EPA Method 8082
HE Compounds Defensible 1 sample 8 samples None
EPA Method 8330
RCRA metals Defensible 1 sample 8 samples None
EPA Method 6020/7000
Hexavalent Chromium Defensible 8 sampies None None
EPA Method 7198A
Total Cyanide Defensible 8 samples None None
EPA Method 3012A
Gamma Spectroscopy Defensible 1 sample None 8 samples
Radionuclides
Gross Alpha/Beta Detfensible 8 samples None None
Activity

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

2EFA November 1988,

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.

QA/QC samples were collected during the baseline sampling effort according to the ER Project
Quality Assurance Project Plan. The QA/QC samples typically consisted of trip blanks {for
VOCs only), field duplicates, and equipment blanks. No significant QA/QC problems were
identified in the' QA/QC sampiles.

All of the baseline soil sample results were verified/validated by SNL/NM. The off-site
laboratory results from GEL were reviewed according to “Data Vatidation Procedure for
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Chemical and Radiochemical Data” SNL/NM ER Project Analytical Operating Procedure (AOP)
00-03, Rev. 0 (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1072 propesal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 02 (SNL/NM July 1996). The gamma-spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal; therefore, the DQOs have
been tulfilled.

. Determination of Nature, Rate, and Extent of Contamination

.1 fntroduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1072
was based upon an initial conceptual mode! 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 OU 1295 SAP and FIP identified the sample
locations, sample density, sample depth, and analytical requirements. The sample data were
subsequently used to develop the final conceptual mode! for DSS Site 1072, which is presented
in Section 4.0 of the associated NFA proposal. The quality of the data specifically used to
determine the nature, migration rate, and extent of contamination are described below.

1.2 Nature of Contamination

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

Site 1072 were evaluated using laboratory analyses of the soil samples (Section V). The
analytical requirements included analyses for VOCs, SVQCs, HE compounds, PCBs, RCRA
metals, hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha
and beta activities. The analytes and methods listed in Tables 2 and 3 are appropriate to
characterize the COCs and any potential degradation products at DSS Site 1072.

1.3 Rate of Contaminant Migration

The septic system at DSS Site 1072 was deactivated in the early 1890s when Building T-52 and
former Building 6500 were 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 on 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 dependent
predominantly on precipitation, although 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 1072.
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.4 Extent of Contamination

Subsurface baseline soil samples were collected from boreholes drilled at five locations
beneath the effluent release points and areas (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 type of 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.

. Comparison of COCs to Background Screening Levels

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

Site 1072 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs that were evaluated in this risk assessment included all detected organic
compounds and all inorganic and radiological COCs for which sampies were analyzed. When
the detection limit of an organic compound was too high (i.e., could possibly cause an adverse
effect to human health or the environment), the compound was retained. Nondetected organic
compounds not included in this assessment were determined to have detection limits low
enough to ensure protection of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation used only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

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

Table 4 lists the nonradiclogical COCs for the human health risk assessment at DSS Site 1072;
Table 5 lists radiological COCs for the human heaith risk assessment. Aill samples were
collected at depths greater than 5 feet bgs; therefore, calculation of ecological risk was not
performed. All tables show the associated SNL/NM maximum background concentration values
(Dinwiddie September 1997). Section VI.4 provides discussion of Tahles 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1072 were to the subsurface soil resuiting from the
discharge of waste water from the Building 6500 septic system to the drainfield. Wind, water,
and biota are natural mechanisms of COC transport from the primary release point. However,
because waste water discharged to subsurface soil at depths greater than 5 teet bgs, none of
these are considered to be significant transport mechanisms at this site.

AL/B-03/WP/SNLO3:rs5345.doc C-6 840853.01 06/24/03 1:16 PM



0p'SPEGSIEOTINS/dM/E0-9MY

Wd 84 £0/r2/90 1O'BSB0PE

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS$ Site 1072 with Comparison to the
Associated SNL/NM Background Screening Value, BCF, and Log K,,,,

Is Maximum COC

5 SNL/NM Concentration Less Than or Log Kow
Maximum ackground Equal to the Applicable BCF (for ;
Concentration | Concentration SNL/NM Background (maximum | organic (B%‘::;‘g“!’_';‘;'ﬁ”?: "
coc {mg/kg) (mg/kg)? Screening Value? aquatic) COCs) ’ ow
Arsenic 4.8 4.4 No 44¢ - Yes
Barium 3104 214 No 1709 - Yes
Cadmium 0.18 0.9 Yes 64¢ - Yes
Chromium, total 11 15.9 Yes 16° - No
Chromium VI 0.1814J 1 Yes 16¢ - No
Cyanide 0.07¢ NC Unknown NG - Unknown
Lead 7.5 11.8 Yes 49¢ - Yes
Mercury 0.022¢ <0.1 Unknown 5,500¢ - Yes
Selenium 0.45J <1 Unknown 800! - Yes
Silver 0.383 J <1 Unknown 0.59 - No
PCBs, total 0.0031 J NA NA 31,2004 6.72d Yes
2-Butanone 0.094 NA NA 19 0.299 No
Methylene chloride 0.003J NA NA 58 1.259 No
Toluene 0.025 NA NA 10.79 2.69d No
Xylens 0.00074 J NA NA 23.49 1.50 No

Note: Bold indicates the COCs that exceead the background screening values and/or are bioaccumulators.
2Dinwiddie September 1897, Southwest Supergroup.

BNMED March 1998.
SYanicak March 1897.
9Neumann 1976.

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

'Callahan et al. 1979.
SHoward 1990.

PMicromedex 1998.

BCF = Bioconcentration factor.

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

J = Estimated concentration.

Kow = Octanol-water partition coefficient.
Log = Logarithm (base 10).

mgkg = Milligram(s) per kilogram.

NA
NMED
PCB

= Not applicable.
= New Mexico Environment Department.
= Polychlorinated bipheny!.

SNL/NM = Sandia National Laboratories/New Mexico.

VoG

= Volatile organic compound.
= Information not available.
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Tabie 5
Radiological COCs for Human Health Risk Assessment at DSS Site 1072 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum COC Activity
SNL/NM Less Than or Equal to
Maximum Background | the Applicable SNL/NM BCF lsCOC a
Activity Activity Background Screening | (maximum | Bicaccumulator?®

cocC (pCiig) (pCi/lg)? Yalue? aguatic) {BCF >40)
Cs-137 ND (0.02) 0.079 Yes 3,000¢ Yes
U-235 ND (0.12} 0.16 Yes 900¢ Yes
U-238 0.82 1.4 Yes 900° Yes
Th-232 0.76 1.01 Yes 3,000¢ No

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators.
3Dinwiddie September 1997, Southwest Supergroup.

®NMED March 1998.

®Baker and Soldat 1992.

BCF = Bioconcentration factor.

Ccoc = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND() = Notdetected above the MDA, shown in parentheses.
NMED = New Mexico Environment Department.

pCilg = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico.

Water at DSS Site 1072 is currently received as precipitation (approximately 8.1 inches
annually) (NOAA 1990). Precipitation 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, the depth of percolation of water into the sofl is fimited, and it is estimated
that 95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration.
Therefore, the potential for further downward movement of COCs through feaching is low.
Because groundwater at this site is approximately 500 feet bgs, the potential for CGCs to reach
groundwater through the unsaturated zone above the water table is extrernely low.

COCs at DSS Site 1072 include both organic and inorganic constituents, The inorganic
constituents include bath radiological and nonradiological analytes. The inorganic COCs are
elemental in form, and are not considered to be degradable. Transformations of the
nonradiological inorganics 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). However, because of the aridity of the environment at this site and the
lack of potential contact with biota, none of these mechanisms is expected to result in
significant transformations of the inorganic COCs. The radiclogical COCs wil undergo decay to
stable isotopes or radicactive daughter elements. However, because of the long half-lives of
the radionuclides, radiological decay is not expected to result in significant losses or
transformations of these COCs.

The organic COCs at DSS Site 1072 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 inciudes chemical transformations in water, and may
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occur in the soit solution. Biotransformation includes transformation due to plants, animals, and
microorganisms. Because of the depth of these COCs in the soil, none of these mechanisms
are expected to result in significant loss of organic COCs at this site.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1072. COCs
at this site include organic analytes as well as radiological and nonradiological inorganic
analytes. For the reasons detailed above, wind, surface water, and biota are considered to be
of low significance as potential transport mechanisms at this site. The potential for
transformation of nonradiolegical inorganic constituents and organic compounds is low, and
loss through decay of radiclogical COCs is insignificant because of their long half-lives.

Table 6
Summary of Fate and Transport at DSS Site 1072
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Suriace runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

DSS = Drain and Septic System

Vi, Human Health Risk Assessment

ViA 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 heaith effects caused by constituents
located at the site. The steps to be discussed include the following:

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

Step2.  Potential pathways are identified by which a representative pepulation might be exposed to
the COCs.

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

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

Step 5. Potential toxicity effects (specified as a hazard index [HI}) and estimated excess cancer
- risks are calculated for nonradiological CGCs and background. For radiological COCs, the
incremental total effective dose equivalent (TEDE) and incremental estimated cancer risk
are calculated by subtracting applicable background concentrations directly from maximum
on-site contaminant values. This background subiraction applies only when a radiological
COC occeurs as contamination and exists as a natural background radionugclide.
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Step 8.  These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation and
potential site cleanup are required. Nonradiological COG risk values also are compared to
background risk so that an incrementatl risk can be calculated.

Step 7. Uncertainties of the above steps are also addressed.

V1.2 Step 1. Site Data

Section | of this risk assessment provides the description and site history for DSS Site 1072.
Section |l presents a comparison of results to DQOs. Section 11l discusses the nature, rate,
and extent of contamination.

VL3 Step 2. Pathway Identification

DSS Site 1072 has been designated 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 within the pathway analysis. Because of
the location and the characteristics of the potential contaminants, the primary pathway for
human exposure is considered to be soil ingestion for the nonradioiogical COCs and direct
gamma exposure for the radiological COCs. The inhalation pathway for both nonradiological
and radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential exposure of the receptor to contaminated soil.
No water pathways te groundwater are considered. Depth to groundwater at DSS Site 1072 is
approximately 500 feet bgs. No intake routes through plant, meat, or milk ingestion are
considered appropriate for either the industrial or residential land use scenarios. Figure 1
shows the conceptual model flow diagram for DSS Site 1072.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Sail ingestion Soil ingestion
Inhalation {dus? and volatiles) Inhalation (dust}
Dermel contact Direct gamma
Vi4 Step 3. Background Screening Procedure

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

Vi4.1 Methodology
Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM

maximum screening level for this area (Dinwiddie September 1997). The SNL/NM maximum
background concentration was selected to provide the background screen in Table 4 and was
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used to calculate risk attributable to background in Sections V1.6.2 and VI.7. Only the COCs
that were detected above the corresponding SNL/NM maximum background screening levels or
did not have either a quantifiable or a 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
Environment” (DOE 1993). Radiological COCs that do not have a background value and were
detected above the analytical minimum detectable activity (MDA) were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remalnlng after this step
are referred to as background-adjusted radiological COCs.

V042 Resuits

Tables 4 and 5 show DSS Site 1072 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, two constituents were measured at concerntrations
greater than their respective background screening vaiues. Three constituents did not have
quantified background screening concentrations, therefore it is unknown if these COCs
exceeded background. Five constituents were organic compounds and do not have
corresponding background screening values.

The maximum concentration value for PCBs was 0.0031 J (estimated concentration) milligrams
(mg)kilogram (kg). This concentration is less than the EPA screening level of 1 mg/kg

{40 CFR 761). Since the maximum concentration for PCBs at this site is less than the
screening value, PCBs are eliminated from further consideration in the human health risk
assessment.

For the radiotogical COCs, no constituents had MDAs or reported values greater than the
corresponding background values.

V1.5 Step 4. Identification of Toxicological Parameters

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

V1.6 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 Hl and the excess cancer risk for both the
potential nonradiological COCs and associated background for industrial and residential land
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Table 7
Toxicological Parameter Values for DSS Site 1072 Nonradiological COCs
RD, RfDjnh SFq SFinh Cancer

cocC (mg/kg-d) | Confidence? | (mg/kg-d) | Confidence® | (mg/kg-d) (mg/kg-d)* Class® ABS
Arsenic 3E-4¢ M - - 1.5E+0¢ 1.5E+1¢ A 0.03d
Barium 7E-2¢ M 1.4E-4° - - — D 0.01¢
Cyanide 2E-2¢ M - - - — D 0.1d
Mercury 3E-4e - 8.6E-5° M - - D 0.01¢
Selenium 5E-3¢° H - - — - D 0.019
Silver 5E-3¢ L - - - - D 0.01¢9
2-Butanone BE-1¢ L 2.9E-1¢ L - - D 0.1d
Methylena chloride 6E-2¢ M 8.6E-1° - 7.5E-3° 1.6E-3¢ B2 0.1¢
Toluene 2E-1¢ M 1.1E-1¢ M - - D 0.19
Xylene 2E+0° M 2E-1f - - - D 0.19 |

aConfidence associated with IRIS (EPA 2003) database values. Confidence:
bEPA waight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003):

A = Human carcinogen.

B2 = Probable human carcinogen.

D = Notclassifiable as to human carcinogenicity.
cToxicological parameter values from IRIS electronic database (EPA 2003).
“Toxicelogical parameter values from NMED December 2000.
eToxicological parameter values from HEAST (EPA 19973a).
fToxicological parameter values from EPA Region 6 electronic database (EPA 2002a).

ABS = Gaslroiniestinal adsorption coefficient.

coc = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk Information System.

ma/kyg-d = Milligram(s) per kilogram day.

(mg/kg-d)y' = Per milligram per kilogram day.

NMED = New Mexico Environment Depariment.
RID,, = Inhalation chronic reference dose.
RfD, = Oral chronic reference dose.

SFip = Inhalation slope factor.

4]

= Oral slope factor.
- = Information not available.

L = low, M = medium, H = high.

Indicates sufficient evidence in animals and inadequate or no evidence in humans.
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uses. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land uses.

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

VI1.6.2 Risk Characterization

Table 8 shows an HI of 0.02 for the DSS Site 1072 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land use scenario. The numbers
presented included exposure from soil ingestion, dermal contact, and dust and volatile
inhalation for nonradiclogical COCs. Table 9 shows an HI of 0.02 and an astimated excess
cancer risk of 3E-6 for the designated industrial land use scenario.

There was no exposure for the radiological COCs as all results were lower than background.

For the residential land use scenario nonradicactive COCs, the Hl is 0.3 and the estimated
excess cancer risk is 1E-5 (Table 8). The numbers in the table included exposure from soil
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 1991)
generally recommends that inhalation not be included in a residential land use scenario, this
pathway is included because of the potential for soil in Albugquerque, New Mexico, to be eroded
and, subsequently, for dust to be present in predominantly residential areas. Because of the
nature of the local soil, other exposure pathways are not considered (see Appendix 1). Table 9
shows that for the DSS Site 1072 associated background constituents, there is an Hi of 0.2 and
an estimated excess cancer risk of 1E-5.

For the radiological COCs, there was no exposure, since all resuits were lower than
background.

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

The human health risk assessment analysis evaluated the potential for adverse health effects
for both the industrial 1and use scenario {the designated land use scenario for this site) and the

residential land use scenario.

For the industrial land use scenario nonradioiogical COCs, the Hl is 0.02, which is less than the
numerical guideline of 1 suggested in the RAGS (EPA 1989). The excess cancer risk was
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Tabhle 8

Risk Assessment Values for DSS Site 1072 Nonradiological COCs

industrial Land Use Residential Land Use
Maximum Scenario? Scenario?
Goncentration Hazard Cancer Hazard Cancer
CcQC (malkg) Index Risk Index Risk
Arsenic 4.8 0.02 3E-6 0.22 1E-5
Barium 310.J 0.00 — 0.05 -
Cyanide 0.07 0.00 - 0.00 -
Mercury 0.022¢ 0.00 - 0.00 -
Seienium 0.45J 0.00 - 0.00 -
Sitver 0,383 J 0.00 - 0.00 -
2-Butanone (.094 0.00 - 0.00 =
Methylene chloride 0.003 J 0.00 2E-8 0.00 4E-8
Toluene 1 0.025 0.00 - 0.00 -
Xylene 0.00074 J G.00 - 0.00 -
Tota! [ o602 [ 3E6 | 0.3 i 1E-5
aEPA 1989,

bMaximum coencentration was one-half detection limit,

COC = Constituent of goncern.

PSS = Drain and Sepiic Systems.

EPA = U.S. Environmental Protection Agency.
J = Estimated concentration.

mg/kg = Milligram(s) per kilogram.

NA

= Not applicable.

- = Information not available.
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‘ Table 9
Risk Assessment Values for DSS Site 1072 Nonradioiogical Background Constituents
Industrial Land Use Residential Land Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Arsenic 4.4 .02 3E-6 Q.20 1E-5
Barium 214 0.00 — 0.04 —
Cvanide NC - — - -
Mercury <0.1 - - - -
Selenium <1 — — - -
Silver <1 - - - —
Total 1 o002 | 3E6 | 0.2 [ 1ES
aDinwiddie September 1997, Southwest Supergroup.
PEPA 1989.

COC = Constituent of concern.
DSS = Drain and Sepiic Systems.

EFA  =U.S. Environmental Protection Agency.
MNA = Nct applicable.
NC = Not calcufated.

mgllkg = Milligram(s} per kilogram.
- = Information not avaiable.

3E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be less than
1E-6 (Bearzi January 2001), thus the excess cancer risk for this site is below the suggested
acceptable risk vaiue. This assessment also determined risks considering background
concentrations of the potential nonradiclogical COCs tor beth industrial and residential land use
scenarios. Assuming the industrial land use scenario, for nonradiclogical COCs the HI is 0.02
and the estimated excess cancer risk was 3E-6. |ncremental risk is determined by subtracting
risk associated with background from poterntial COC risk. These numbers are not rounded
before the difference is determined and may therefore 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 0.00 and the incremental estimated excess cancer risk is 2.00E-8
for the industrial land use scenario. These incremental risk calculations indicate insignificant
risk to human health from nonradiological COCs considering an industrial land use scenario.

For the radiological COCs, there was no exposure, as all results were lower than background.

The calculated HI for the residential land use scenario nonradiolegical COCs is 0.3, which is
below the numerical guidance. The excess cancer risk is 1E-5. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 {Bearz! January 2001), thus the
excess cancer risk for this site is slightly above the suggested acceptable risk value. For
background concentrations of the nonradiological COCs, the Hi is 0.2 and the estimated excess
cancer risk is 1E-5. The incremental Hl is 0.04 and the estimated incremental cancer risk is
4.00E-8 for the residential land use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs, considering a residential land use
scenario.
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For the radiological COCs, there was no exposure, as all results were lower than background.

Vi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1072 was based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was implemented in accordance with the OU 1295 SAP and FIP,
and the DQOs contained in these two documents are appropriate for use in risk assessmenits.
The data from soil samples collected at effluent release points are representative of potential
COC releases to the site. The analytical requirements and results satisfy the DQOs, and data
guality was verified/validated in accordance with SNL/NM procedures. Therefore, there is no
uncertainty associated with the data quality used to perform the risk assessment at DSS

Site 1072.

Because of the location, history of the site, and future land use (DOE et al. September 1895),
there is low uncertainty in the land use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Because the COCs are found in
near-surface soils and because of the location and physical characteristics of the site, there is
lite uncertainty in the exposure pathways relevant to the analysis.

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

Table 8 shows the uncertainties (confidence) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST (EPA
1997a}, the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), and the EPA Region 6 (EPA 2002a) 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 Decernber
2000), the Risk Assessment Information System (CRNL 2003) or the EPA regions (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 vaiues for nonradiological COCs are within the human health acceptable
range for the industrial land use scenario in established numerical guidance.

The HI for the nonradiciogical COCs is within the human health acceptable range for the
residential land use scenario in established numerical guidance. Although the estimated
excess cancer risk is slightly above the NMED guideline for the residential land use scenario,
maximum concentrations were used in the risk calculation. Because the site has been
adequately characterized, average concentrations are more representative of actual site
conditions. The upper 85% upper confidence limit (UCL) of the average concentrations for
arsenic (3.4 mg/kg), the main contributor to excess cancer risk (Appendix 2), is below
background (4.4 mg/kg) and therefore arsenic is eliminated from the risk calculation. With the
removai of arsenic, the total estimated excess cancer risk is reduced to 4E-8, and the
incremental excess cancer risk is reduced to 4.00E-8. Thus, by using realistic concentrations
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that more accurately depict actual site conditions in the risk calculations, the total and
incremental estimated excess cancer risk are below NMED guidelines.

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

V1.9 Summary

DSS Site 1072 contains identified COCs consisting of some inorganic and radiological
compounds. Because of the location of the site, the designated industrial land use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
50il ingestion, dermal contact, and dust and volatile inhalaticn for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways were applied to the residential land use scenaric.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land use scenario, the Hi (0.02) is significantly
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
3E-6; thus excess cancer risk is also below the acceptable risk value provided by the NMED for
an industrial land use scenario (Bearzi January 2001). The incremental HI is 0.00, and the
incremental excess cancer risk was 2.00E-8 for the industrial land use scenario. Incremental
risk calculations indicate insignificant risk to human health for the industrial land use scenario.

Using conservative assumptions and-an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land use scenario, the HI (0.3} is also below
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-5.
Thus, excess cancer risk is slightly above the acceptabie risk value provided by the NMED for a
residential land use scenario (Bearzi January 2001). The incremental H} is 0.04, and the
incremental excess cancer risk is 4.00E-8 for the residential land use scenario. The
incremental risk calculations indicate insignificant risk to human heaith for the residential land
use scenaric.

The HI for the nonradiological COCs is within the acceptable range for human health for the
residential land use scenario in established numerical guidance. Although the estimated
excess cancer risk is slightly above the NMED guideline for the residential land use scenario,
maximum concentrations were used in the risk calculation. Because the site has been
adequately characterized, average concentrations are more representative of actual site
conditions. The 95% UCL of the average concentrations for arsenic (3.4 mg/kg), the main
contributor to excess cancer risk {Appendix 2), is below background (4.4 mg/kg), and therefore
arsenic is eliminated from the risk calculation. With the removal of arsenic, the total estimated
excess cancer risk is reduced to 4E-8, and the incremental excess cancer risk is reduced to
4.00E-8. Thus, by using realistic concentrations that more accurately depict actual site
conditions in the risk calculations, the total and incremental estimated excess cancer risk are
below NMED guidelines.

There was no exposure for the radiological COCs, as all results were lower than background.
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Uncertainties associated with the calculations are considered small relative to the
conservativeness of risk assessment analysis. Therefore, it is conciuded that this site poses
insignificant risk to human health under both the industriai and residential land use scenarios.

The summation of the nonradiological and radiological carcinogenic risks are tabulated in

Table 10 below:;

Table 10
Summation of Radiological and Nonradiological Risks from Site Carcinogens
Scenario Nonradioclogical Risk Radicalogical Risk Total Risk
Industrial 3E-B 6.4E-7 3.6E-6
Residential 1E-5 1.9E-6 1.2E-5
VII. Ecological Risk Assessment
Vil Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1072. 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 the EPA’s Ecological RAGS (EPA 1997b). The cusrrent
methodology is tiered and contains an initial scoping assessment, which is followed by a more
detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of the NMED’s decision tree (a discussion of DQQCs, 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.

vil2 Scoping Assessment

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

vil.21 Data Assessment
As indicated in Section IV, all COCs at DSS Site 1072 are located at depths greater than 5 feet

bgs. Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.
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VilL.z2.2 Bioaccumulation

Because no COPECSs are associated with this site, bioaccumulation potential is not evaluated.

VIl.2.3 Fate and Transport Potential

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

Vil.2.4 Scoping Risk-Management Degcision

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

VIit. References

Baker, D.A., and J.K. Scldat, 1892. “Methods for Estimating Doses to Organisms from
Radioactive Materials Released into the Aquatic Environment,” PNL-8150, Pacific Northwest
Laboratory, Richiand, Washington.

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

Callahan, M.A., M.W. Slimak, N.W. Gabel, [.P. May, C.F. Fowler, J.R. Freed, P. Jennings,

R.L. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R. Holt, and C. Gould, 1979. “Water-
Related Environmental Fate of 129 Priority Pollutants,” EPA-440/4-79-029, Office of Water and
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection
Agency, Washington, D.C.

Dinwiddie, R.S. (New Mexico Environment Department) September 1897, Letter to M.J.
Zamorski (L).S. Department of Energy), “Request for Supplemental Information: Background
Concentrations Report, SNL/KAFB.” September 24, 1997,

DOE, see U.S. Department of Energy.

EPA, see U.S. Environmental Protection Agency.

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

ALIS-DS/WPFSNLOS:rs5345.doc C-21 - 840858 01 06/24/03 1:16 PM



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003

Jones, J. (Sandia Nationai Laboratories/New Mexico), Juty 1993. Internal Memorandum to
B. Galloway listing the septic tanks that were removed from service with the construction of the
Area |l sanitary sewer system. July 26, 1993.

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

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

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

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

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

NMED, see New Mexico Environment Department.
NOAA, see Naticnal Oceanographic and Atmospheric Administration.

Oak Ridge National Laboratories {ORNL), 2003. “Risk Assessment Information System”,
electronic database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee.

ORNL, see Oak Ridge National Laboratory.

Sandia National Laboratories/New Mexico (SNL/NM), June 1993. “Sandia National
Laboratories/New Mexico Septic Tank Monitoring Report, 1992 Repont,” Sandia National
Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project, Calendar Year 1995 Annual Report,” Environmental Restoration Project,
Sandia National Laboratories, Albuguerque, New Mexico.

Sandia National Laborateries/New Mexico (SNL/NM), July 1996. “Laboratory Data Review
Guidelines,” Radiation Protection Sample Diagnostics Procedure No. RPSD-02-11, Issue No.
02, Sandia National Laboratories/New Mexico, Albuguerque, New Mexico.

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

AL/B-03/W P/SNLO3:rs5345.dec C-22 840858.01 06/24/03 116 PM



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003

Sandia National Laboratories/New Mexico (SNL/NM), December 1999. “Data Validation
Procedure for Chemical and Radiochemical Data (AOP 00-003),” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico {SNL/NM}, November 2001. “Field Implementation
Plan, Characterization of Non-Environmental Restoration Drain and Septic Systems,” Sandia
National Laboratories, Aibuguergue, New Mexico.

SNL/NM, See Sandia National Laboratories, New Mexico.

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

U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, September 1995,
“Workbook: Future Use Management Area 2,” prepared by the Future Use Logistics and
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air
Force, and the U.S. Forest Service.

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

U.S. Environmental Protection Agency (EPA), 1989. “Risk Assessment Guidance for
Superfund, Vol. I: Human Health Evaluation Manual,” EPA/540-1089/002, Office of Emergency
and Remedial Response, U.S. Envircnmental Protecticn Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA}, 1997a. “Health Effects Assessment Summary

Tables (HEAST), FY 1997 Update,” EPA-540-R-97-036, Office of Research and Development
and Office of Solid Waste and Emergency Response, U.S. Environmenta! Protection Agency,
Washington, D.C.

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

U.S. Environmental Protection Agency (EPA), 2002a. “Region 6 Preliminary Remediation
Goals (PRGs) 2002,” electronic database maintained by Region 8, U.S. Environmental
Protection Agency, Dallas, Texas.

U.S. Environmental Protection Agency {EPA), 2002b “Risk-Based Concentration Table,”
electronic database maintained by Region 3, U.S. Environmental Protection Agency,
Philadelphia, Pennsylvania. :

U.S. Environmental Protection Agency (EPA), 2002¢. “Region 9 Preliminary Remediation

Goals (PRGs) 2002,” electronic database maintained by Region 9, U.S. Environmental
Protection Agency, San Francisco, California.

AL/B-03/W F/SNLD3:rs5345 doc C-23 840858.01 06/24/03 1:16 PM



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003

U.8. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System
(IRIS} electronic database, maintained by the U.S. Environmental Protection Agency,
Washington D.C.

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

AL/6-03/WP/SNLO3:rs5345.doc C-24 840858.01 06/24/03 1:16 PM



RISK ASSESSMENT FOR DSS SITE 1072 6/24/2003

APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introducticn

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 biclogical 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
(September 1995); Workbook: Future Use Management Area 1 {October 1995); Workbook:
Future Use Management Areas 3, 4, 5, and 6 (January 1996); Workbook: Future Use
Management Area 7 {March 1996). At this time, all SNL/NM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land use scenario. Therefore, all
three land use scenarios will be addressed in this document.

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1889) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

* [ngestion of contaminated drinking water

® Ingestion of contaminated soil
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ingestion of contaminated fish and sheillfish

¢ Ingestion of contaminated fruits and vegetables

* Ingestion of contaminated meat, eggs, and dairy products

» Ingestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or particulate)

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

Based upon the location of the SNL/NM SWMUSs 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 lJand 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 shelifish

Ingestion of contaminated fruits and vegetables

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

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

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

Equations and Default Parameter Values for Identified 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 also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 6, 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 18, 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiotogical pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department
of Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites
(DOE 1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD
for dose evaluation by licensees involved in decommissioning, NRC staff evaluation of waste
disposal requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science
Advisory Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on
radiation site cleanup regulations. RESRAD code has been verified, undergone several
benchmarking analyses, and been included in the International Atomic Energy Agency’s VAMP
and BIOMOVS Il projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or
http://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

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

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= 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 nonradiclogical carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the H}) for the toxicity resuiting 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 Hl of unity (1). The evaluation
of the health hazard from radicactive 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 iliustration purposes only, not to
determine compliance with regulations.

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

Soif Ingestion

A receptor can ingest soii or dust directly by working in the contaminated soil. indirect ingest_ion
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 xED
‘ BW * AT
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where:

Is = Intake of contaminant from soil ingestion (milligrams [mg)/kilogram [kg]-day}
Cs = Chemical concentration in soil (mg/kg)

IR =Ingestion rate (mg soil/day)

CF = Conversion factor (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 directty by working in the contaminated soil. An estimate of
intake from inhaling soil will be calculated as follows (EPA August 1997):

.S « 1R+ EF < ED* | or Vi)

! BW *x AT
where:
ls = Intake of contaminant from soil inhalation (mg/kg-day)
Cs = Chemical concentration in soil (mg/kg)
tR = Inhalation rate (cubic meters [m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m¥kg)

BW = Body weight (kg)

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

Soil Dermal Contact

D= C.*CF*SA* AF* ABS*EF *ED
“ BW x AT

where:

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

C: = Chemical concentration in scil (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 Ingestion

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

_C, *IR*EF *ED
Y BW*AT
where:
l. = lIntake of contaminant from water ingestion {mg/kg/day)

Cw = Chemical concentration in water (mg/liter [L})

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Bedy weight (kg)

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

Groundwater Inhalation

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

. C,*K*IR *EF *ED

I,
BW * AT

where:

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

C» = Chemical concentration in water (mg/L)

K = volatilization factor (0.5 L/m?)

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 1 X 10 and with a
molecular weight of 200 grams/mole or less (EPA 1991).
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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,
respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses defauit 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 o 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. |f 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
Default Nonradiological Exposure Parameter Values for Various Land Use Scenarios
Parameler | Industrial Recreational Residentia)
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency (daylyr) 250>° 52 wkfyrjap 350°°
Exposure Duration (yr) 253bc 3pa.be 30abc
703b.c 70 Adulta.oe 70 Aduitab.c
Body Weight (kg) 15 Chilgabe 15 Childab.c
Averaging Time (days)
for Carcinogenic Compounds 25,5500 25,5500 25,5508°
{= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,1253b 10,8500 10,9503p
{= ED x 365 dayfyr)
Scil Ingestion Pathway
Ingestion Rate {mg/day) 10028 200 Childa® 200 Chiig 3¢
100 Adulta? 100 Adult &P
inhalation Pathway
15 Childe 10 Chitg?
Inhalation Rate {m3/day) 20ab 30 Aduitz 20 Adult®
Volatilization Factor (m3kg) Chemical Specific | Chemical Specitic Chemical Specitic
- Particulate Emissicn Factor (m3/kg) 1.36E9® 1.36E92 1.36E82
Water Ingestion Pathway '
2.42 242 2.42
Ingestion Rate {liter/day)
Dermal Pathway
0.2 Child® 0.2 Child”
Skin Adherence Factor {mgicm?) Q.22 0.07 Adult? 0.07 Aduid
Exposed Surface Area for Soil/Dust 2,800 Chilg® 2,800 Chitd®
_{cm?/day) 3,3008 5,700 Aduit? 5,700 Adult®
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

aTgchnical Background Document for Development of Soil Screening Levels (NMED 2000).
bRisk Assessment Guidance for Superfund, Val. 1, Part B (EPA 1991).
tExposure Factors Handbook (EPA August 1897).

ED = Exposure duration.

EPA =U.S. Environmental Protection Agency.

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

mg = Milligram(s).
NA = Notavailable.
wk = Week(s).

yr = Year(s).
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Table 3
Defauit Radiciogical Exposure Parameter Values for Various Land Use Scenarios
Parameter I Industrial | Recreationai | Residential
General Exposura Parameters
8 hr/day for
Exposure Freguency 250 day/yr 4 hriwk for 52 widyr 365 day/yr
Exposure Duration (yr) 2538 30ab 302k
Body Weight (kg) 70 Adultab 70 Adultab 70 Adultat
Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day® 100 mgfday*
Averaging Time (days)
{= 30 yr x 365 day/yr) 10,9504 10,950¢ 10,850¢
Inhalation Pathway
Inhalation Rate {m3/yr) 7,3000 10,9508 7,300%=
Mass Loading for Inhalation g/m3 1.36 E-5° 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vogetables
kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kalyr) NA NA 10%.8P
Fraction Ingested NA NA 0.25b.d

@Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).

®Exposure Factors Handbook (EPA August 1997).
‘EPA Region VI guidance (EPA 1998).

9For radionuclides, RESRAD (ANL 1993).
ESNL/NM (February 1998).

EPA =U.S. Envirenmental Protection Agency.

g = Gram(s)

hr = Hour{s).

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

mg = Milligram(s).
NA = Not applicable,
wk  =Week(s).

yi = Year(s).
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APPENDIX 2
95% UPPER CONFIDENCE LIMITS OF THE MEAN CONCENTRATION

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When
the site has been adequately characterized, an estimate of the mean concentration of the
COCs is more representative of actual site conditions. The NMED has proposed the use of the
95% upper confidence limit (UCL) of the mean to represent average concentrations at a site
{NMED December 2000). The 95% UCL is calculated according to NMED guidance (Tharp
June 2002) using the U.S. Environmental Protectionn Agency ProUCL program (EPA April
2002). Attached are the outputs from that program and the calculated UCLs used in the risk
analysis.

Summary Statistics for Arsenic
Number of Samples 9
Minimum 2.02
Maximum 4.8
Mean 2.846867
Median 25
Standard Deviation 0.890842
Variance D.7936
Coefficient of Variation 0.312942
Skewness 1.481655
Shapiro-Wilk Test Statistic 0.854897
Shapiro-Wilk 5% Critical Value 0.829
Data are Normal at 5% Significance Level
Recommended UCL to use I Student's-t
95% UCL (Assuming Normal Data)
Student's-t ! 3.398855
95% UCL (Adjusted for Skewness)
Adjusted-CLT 3.492865
Modified-t 3.423463
95% Non-parametric UCL
CLT 3.335102
Jackknife 3.398855
Standard Bootstrap 3.294733
Beotstrap-t 3.830847
Chebyshev (Mean, Std) 4.141031
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