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4 .Y ﬂiqgi National Nuclear Security Administration

o Sandia Site Office
Srcurity Adwiaigieati F.O. Box 5400

Albuguergue, New Mexico 87185-5400
DEC 1 7 2
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Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

New Mexico Environment Depariment
2905 Rodeo Park Rd., Building E
Santa Fe, NM 87505
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Proposals for No Further Action (NFA) for Drain and Septic Systems (DSS)
Sites 1009, 1025, 1026, 1027, 1033, 1053, 1101, 1105, and 1112 at Sandia
National Laboratories, New Mexico, EPA {D No. NM5890110518. Per our
verbal agreement, the second NMED copy is being sent directly to the
Albugquergue Group Manager.

This submittal includes descriptions of the site characterization work, soil
characterization data, and risk assessments for the nine DSS sites listed above.
The risk assessments conclude that for these sites (1) there is no significant risk
to human health under both the industrial and residential land-use scenarios,
and (2) that there are no ecological risks associated with these sites.

DOE and Sandia are requesting a determination that these DSS sites are
acceptable for No Further Action.

If ycu have any questions, piease contact John Gould at (505) 845-6089.
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Karen L. Boardman
Manager
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other

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

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

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

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

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

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

A number of additional drain systems were identified from the engineering drawings and field
inspection work. It was also determined that some of the sites on the 19986 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required
environmental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not to exist, were the responsibility of
other non-SNL/NM organizations, were already designated as individual SWMUs, or were

AL/11-03/WP/SNL03:r5396.doc 11 840857.03.01 11/26/03 1:15 PM



considered by NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001}, was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 {Moats
February 2002).

AL/11-03/WP/SNL03:75396.doc 1-2 840857.03.01 11/26/G3 1:15 PM



2.0 DSS SITE 1093: BUILDING 6584 WEST SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1093, the Building 6584 west
septic system. There are no known or specific environmental concerns at this site. The
assessment was conducted to determine whether environmental contamination was released to
the environment via the septic system present at the site. This report presents the results of
the assessment and, based upon the findings, recommends a risk-based proposal for NFA for
DSS Site 1093. This NFA proposal provides documentation that the site was sufficiently
characterized, that no significant releases of contaminants to the environment occurred via the
Building 6584 west septic system, and that it does not pose a threat to human health or the
environment under either an industrial or residential land-use scenario. Current operations at
the site are conducted in accordance with applicable laws and regulations that are protective of
the envircnment. Effluent discharges from the facility are now directed to the City of
Albuquerque sewer system.

Review and analysis of all relevant data for DSS Site 1093 indicate that concentrations of
constituents of concern (COCs} at this site were found to be below applicable risk assessment
action levels. Thus DSS Site 1093 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk under current and projected future land uses as set forth by Critericn 5, which states:
“The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regutations, 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

221 Site Description

DSS Site 1093 is located in SNL/NM Technical Area (TA)-lll on federally owned land controlled
by Kirtland Air Force Base (KAFB} and permitted to the U.S. Department of Energy

(Figure 2.2.1-1). DSS Site 1093 is located approximately 90 feet west of Building 6584

(Figure 2.2.1-2). The abandoned septic system consisted of a septic tank and distribution box
that emptied to a drainfield consisting of five 80- to 100-foot-long drain lines (Figure 2.2.1-2).
Construction details are based upon engineering drawings (SNL/NM September 1983), site
inspections, and backhoe excavations of the system.

The surface geology at DSS Site 1093 is characterized by a veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1093, 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 low hydraulic

AL/11-03WP/SNLO3.r5396.doc 2-1 840857.03.01 11/13/03 3:52 PM
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conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.23 miles east of the
site. No perennial surface-water bodies are present in the vicinity of the site. Average annual
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is
8.1 inches (NOAA 1990). Infiltration of precipitation is 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 5,404 feet above mean sea level
(SNL/NM April 1995). Depth to groundwater is approximately 483 feet below ground surface
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNL/NM
March 2002). The nearest production wells to DSS Site 1093 are KAFB-4, approximately 2.7
miles to the northwest and KAFB-11, approximately 3.0 miles to the northeast. The nearest
groundwater monitoring well is TAV-MWS5, approximately 150 feet north of the site.

2.2.2 Operational History

Available information indicates that Building 6584, currently known as the Administrative Center
for Test Engineering Facility, was constructed in 1963 (SNL/NM March 2003), and it is that
assumed the septic system was constructed at the same time. Because operational records are
not available, the investigation of this site was planned to be consistent with other DSS site
investigations and to sample for the COCs most commonly found at similar facilities.

In the early 1990s, the Building 6584 west septic system was connected to an extension of the
City of Albuquerque sanitary sewer system (Jones July 1993). The old septic system line was

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

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1093 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1093 is industrial (DOE et al. September 1995)
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Four assessment investigations have been conducted at this site. In the late 1990s or early
1991 (SNL/NM April 1991), July 1892 (SNL/NM June 1993), and July 1995 (SNL/NM December
1995) waste characterization samples were collected from the septic tank (Investigation 1). In
May 1997, a backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). In July 1998 and August 1999, near-surface soil samples were collected from
four borings in the drainfield area (Investigation 3). In late April and early May 2002, a

passive soil-vapor survey was conducted to determine whether significant volatile organic
compound (VOC) contamination was present in the scil around the drainfield (Investigation 4),
Investigations 3 and 4 were required by the NMED/HWB to adequately characterize the site and
were conducted in accordance with procedures presented in the SAP (SNL/NM October 1999)
and FIP (SNL/NM November 2001) described in Chapter 1.0. These investigations are
discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

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

In December 1990 or January 1991, July 1992, and July 1995, as part of the SNL/NM Septic
System Monitoring Program, aqueous and sludge samples were collected frcm the

Building 6584 west septic tank (SNL/NM April 1991, SNL/NM June 1993, SNL/NM December
1995). In December 1990 or January 1991, an agueous sample was analyzed at an off-site
laboratory for VOCs, semivolatile organic compounds (SVOCs), phenolics, metals, and
radiological constituents. On July 28 and July 29, 1992, a sludge sample was collected from the
septic tank and analyzed at an off-site laboratory for radiological constituents. On July 6, 1995,
an off-site faboratory analyzed an aqueous sample for VOCs, SVOCs, pesticides/
polychiorinated biphenyls (PCBs), metals, formaldehyde, fluoride, nitrate plus nitrite, oil and
grease, total phenol, and radiological constituents. The analytical results are presented in
Annex A. A fraction of each sample was also submitted to the SNL/NM Radiation Protection
Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis prior to off-site
release.

On February 15, 1996, the residual contents consisting of approximately 1,900 gallons of waste
and added water were pumped out and managed according to SNL/NM policy (Shain August
1996).

3.3 Investigation 2—Backhoe Excavation

On May 22, 1997, a backhoe was used to determine the location, dimensions, and average

depth of the DSS Site 1093 drainfield system. The drainfield was found to have five laterals,
arranged as shown on Figure 2.2.1-2, with an average drain line depth of 3 feet bgs. No visible
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evidence of stained or discolored soil or odors indicating residual contamination was observed
during the excavation. No samples were collected during the backhoe excavation at the site.

34 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999). An initial round of soil sampling
was conducted on July 1, 1998. Samples were collected from three drainfield boreholes.
However, because of auger refusal problems at 7 feet bgs in borehole 6584W-DF1-BH2,

only the shallow interval samples (5 feet bgs) were successfully collected. On July 18, 1998,
deep interval samples (10 feet bgs) were collected from a new, fourth boring location
(6584W-DF1-BH4) (Figure 2.2.1-2).

On August 19, 1999, additional VOC, PCB, total cyanide, and hexavalent chromium samples
were collected from the original three sample locations. Refusal problems at depth were not
experienced in any of the three borehole locations during this sampling round.

Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples being
collected at DSS Site 1093. A summary of the boreholes, sample depths, sample analyses,
analytical methods, laboratories, and sample dates are presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used ta sample all borehcles at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample
interval. Once the auger rig had reached the top of the sampling interval, a 3-foot-long by
1.5-inch inside diameter Gecprobe™ sampling tube lined with a butyl acetate {BA) sampling
sleeve was inserted into the borehole and hydraulically driven downward 3 feet to fill the tube
with soil.

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

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

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on-site and off-site laboratories for analysis. The area sampled,
analytical methods, and laboratories used for the DSS Site 1093 soil samples are summarized
in Table 3.4-1.
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Figure 3.4-1
Collecting soil samples with the Geoprobe at DSS Site 1093, Building 6584
west septic system drainfield area.
View to the northeast. August 19, 1999
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Table 3.4-1

Summary of Area Sampled, Analytical Methods, and Laboratories Used for
DSS Site 1093, Building 6584 West Septic System Soil Samples

Top of Sampling
Number ot | Intervals in Each Total Total Number of Date
Borehole Borehole Number of Soil Duplicate Analytical Paramaeters and | Analytical Samples
Sampling Area | Locations (ft bgs) Samples Samples EPA Methods? Laboratory Collected
Drainfield 3 5,10 6 0 VOCs GEL 08-19-99
EPA Method 8260
4 5 10 6 0 SVOCs GEL 07-01-98
EPA Method 8270 07-13-98
3 5,10 6 1 PCBs GEL 08-19-99
EPA Method 8082
4 5,10 6 0 HE ERCL 07-01-98
EPA Method 8095 07-13-98
4 5,10 6 0 RCRA Metals ERCL 07-01-98
EPA Methods 6020/7000 07-13-98
08-18-98
3 5,10 6 1 Hexavalent Chromium GEL 08-18-99
EPA Method 7196A
3 5,10 6 1 Total Cyanide GEL 08-19-89
EPA Method 9012A
4 5,10 6 0 Gamma Spectroscopy RPSD 07-01-98
EPA Meathod 901.1 07-13-98
4 5,10 6 0 Gross Alpha/ GEL 07-01-98
Beta Activity 07-13-98
EPA Method 900.0
AEPA November 1986.
bgs = Below ground surface. HE = High explosive(s).
DSS = Drain and Septic Systems. PCB = Polychlorinated biphenyl.
EPA = U.8. Environmental Protection Agency. RCRA = Resource Conservation and Recovery Act.
ERCL = Environmental Restoration Chemistry Laboratory. RPSD = Radiation Protection Sample Diagnostics Laboratory.
it = Foot (fest). SVOC = Semivolatile organic compound.
GEL = General Enginesring Laboratories, Inc. VOC = Volatile organic compound.




3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1093 are summarized and
discussed below. Samples were collected from the borehole locations shown on Figure 2.2.1-2.

VOCs

VOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-1. The method detection limits (MDLs) for the VOC analyses are
presented in Table 3.4.2-2. The compound 2-butanone was detected in all six of the soil
samples, and toluene was detected in four of the six samples. These compounds are common
laboratory contaminants and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the six soil samples collected from the drainfield boreholes are
summarized in Table 3.4.2-3. The MDLs for the SVOC analyses are presented in Table 3.4.2-4.
No SVOCs were detected in the six soil samples or the associated equipment biank (EB).

PCBs

PCB analytical results for the six soil samples and one duplicate soil sample collected from the
drainfield boreholes are summarized in Table 3.4.2-5. The MDLs for the PCB analyses are

presented in Table 3.4.2-6. No PCBs were detected in either the six soil samples or one
duplicate soil sample.

HE Compounds

High explosives (HE)} compound analytical results for the six soil samples collected from the
drainfield boreholes are summarized in Table 3.4.2-7.  The MDLs for the HE analyses are
presented in Table 3.4.2-8. No HE compounds were detected in the six soil samples or the
associated EB.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples and one duplicate soil sample collected from the drainfield
boreholes are presented in Table 3.4.2-9. The MDLs for the metals analyses are presented in
Table 3.4.2-10.

Arsenic was detected at 4.5 milligrams (mg)/kilogram (kg), slightly above the NMED-approved

background concentration of 4.4 mg/kg, in the 10-foot-bgs sample from the borehole
6584W-DF1-BH3.
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Table 3.4.2-1
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, VOC Analytical Results
August 1989
(Oft-Site Laboratory)

VQCs
(EPA Method 82603)
Sample Attributes (na/kg)

Record Sample
Number® ER Sampie ID Depth (it) | 2-Bulanone Toluene
602763 | 6584W-DF1-BH1-5-S 5 11 0.9J(1
602763 | 6584W-DF1-BH1-10-5 10 20 1.
602763 | 6584W-DF1-BH2-5-S 5 23 ND(0.9)
602763 | 6584W-DF1-BH2-10-S 10 2 1.
802763 | 6584W-DF1-BH3-5-S 5 2 ND {0.9)
602763 | 6584W-DF1-BH3-10-S 10 2 3.

Note: Values in bold represent detected analytes.

aEPA Novemnber 1986.

bAnalysis request/chain-of-custody record.

8H = Borehole.

OF = Drainfield.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

iD = ldentification.

J() =Thereported value is greater than or equal 1o the MDL. but is less than the practical

guantitation limit, shown in parentheses.
MDL = Method detection limit.
pug/kg = Microgram(s) per kitogram.
ND {} = Notdetected above the MDL, shown in parentheses.

S = Soil sample.
VOC = Volatile organic compound.
w =Woest.
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Table 3.4.2-2

Summary of DSS Site 1093, Building 6584 West Septic System

Confirmatory Soil Sampling, VOC Analyticat MDLs
August 1999
(O#-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte {1o/kg)
Acetone 10.3
Benzene 0.5
Bromodichloromethane 0.1
Bromoform 0.3
Bromomethane 0.3
2-Butanone 3.2
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chlorcbenzene 0.3
Chloroethane 0.3
Chioroform 0.9
Chioromethane 0.2
Dibromochloromethane 0.2
1,1-Dichlcroethane 0.1
1,2-Dichloroethane 0.2
1,1-Dichloroethens 0.3
¢is-1,2-Dichloroethene 0.1
trans-1,2-Dichioroethene 0.1
1,2-Bichloropropane 0.2
tis-1,3-Dichioropropene 0.2
trans-1,3-Dichloropropene 0.3
Ethylbenzene 0.3
2-Hexanone 2.8
Methylene chlaride 1.4
4-Methyl-2-pentanone 341
Styrene 0.3
1,1,2,2-Tetrachloroethane D.6
Tetrachloroethene 0.4
Toluene 09
1,1,1-Trichloroethane 0.1
1,1,2-Trichlorpethane 0.3
Trichloroethene 0.3
Vinyl acetate 2.1
Viny! chloride 0.4
Xylene 0.7

aEPA November 1986.

DSS = Drain and Septic Systems.

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

vgrkg = Microgram(s) per kilogram.

VOC = Volalile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampiing, SVOC Analytical Results
July 1998
(Off-Site Laboratory)

Sample Atributes SVOCs
Record Sample {EPA Method 82707)
Number? ER Sample 1D Bepth (ft) (uo/kg)
600441 |6584W-DF1-BH1-5-S 5 ND
600441 |6584W-DF1-BH1-10-5 10 ND
600441 | 6584W-DF1-BH2-5-S 5 ND
600441 | 6584W-DF1-BH3-5-8 5 ND
600441 | 6584W-DF1-BH3-10-5 10 ND
600451 | 6584W-DF1-BH4-10-S 10 ND
Quality Assurance/Quality Control Samples (ug/L)
600441 | 6584W-DF1-EB [ NA [ ND

aEFA November 1986,
bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

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

ER = Environmental Restoration.

ft = Foot {feet).

3] = identification.

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

NA = Not applicable.

ND = Not detected,

S = Soil sample.

SVOC = Semivolatile organic compound.
w =West.
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Table 3.4.2-4

Summary of DSS Site 1093, Building 6584 West Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

July 1998
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte {ng/kg)
Acenaphtheng 170
Acenaphthyleng 170
Anthracene 170
Benzo{a)anthracene 170
Benzo{a)pyrene 170
Benzo(b)fluoranthene 170
Benzo{g,h.i)perylene 170
Benzo(k)fluoranthene 170
Benzoic acid 330
Benzyl alcohol 170
4-Bromophenyl phenyl gther 170
Butylbenzyl phthalate 170
4-Chiarobenzenaming 330
bis(2-Chloroethoxy)methane 170
bis{2-Chloroethyl)ether 170
bis-Chloroisopropyl ether 170
4-Chloro-3-methyiphenol 170
2-Chioronaphthalene 170
2-Chiorophenol 170
4-Chlorophenyl phenyl ether 170
Chrysene 170
m,p-Cresol 170
o-Cresol 170
Dibenz]a,h]anthracene 170
Dibenzeofuran 170G
1,2-Dichiorobenzene 170
1,3-Dichlorobenzene 170
1.4-Dichlorobsnzene 170
3,3-Dichlorobenzidine 830
24-Dichlorophenol 170
Diethylphthalate 170
2,4-Dimethylphenol 170
Dimethyiphthalate 170
Di-n-butyl phthalate 170
Dinitro-c-cresol 170
2 4-Dinitrophenol 330
2,4-Dinitrotoluene 170
2,6-Dinitrotoluene 170
Di-n-octyl phthalate 170
1,2-Diphenylhydrazine 170
bis(2-Ethylhexyl) phthalate i70
Fluoranthene 170

Refer to footnotes at end of table.
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Table 3.4.2-4 {Concluded)
Summary of DSS Site 1093, Building 6584 West Septic System

Confirmatory Soil Sampling, SYOC Analytical MDLs

July 1998
{Ofi-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte k

Fluorene 170
Hexachlorgbenzene 170
Hexachlorobutadisne 170
Hexachlorocyclopentadiene 170
Hexachlorpethane 170
Indeno{1,2,3-cd)pyrene 170
isophorone 170
2-Methylnaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniline 170
Nirobenzene 170
2-Nitrophenol 170
4-Nitrophenol 330
n-Nitrosodiphenylamineg 170
n-Nitrosodipropylamine 170
Pentachlorophenol 170
Phenanthrene 170
Phenol| 170
Pyrena 170
1,2,4-Trichiorobenzene 170
2,4,5-Trichloropher:ol 170
2.4,6-Trichlorophenol 170

8EPA November 1886,

DSS = Drain and Seplic Systems.

EPA = U.5. Enwironmental Protection Agency.

MDOL = Method detection limit.

ugrkg = Microgram(s) per kilogram,

SvOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, PCB Analylical Results

August 1999
{Off-Site Laboratory)

Sample Attributes PCEs
Record Sample | {EPA Method 80827)
Number® ER Sample ID Depth (it) {ng/kg)
602763 |6584W-DF1-BH1-5-S 5 NO
602763 | 6584W-DF1-BH1-10-S 10 ND
602763 {6584W-DF1-BH2-5-S 5 ND
602763 | 6584W-DF1-BH2-10-5 |10 ND
602763 | 6584W-DF1-BH2-10-DU 10 ND
602763 | 6584W-DF1-BH3-5-S 5 ND
602763 | 6584W-DF1-BH3-10-S 10 ND

aEPA November 1986.

bAnalysis request/chain-of-custody record.
BH = Borghole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA = U.5. Environmental Protection Agency.
FR = Environmenta! Restoration.

ft = Foot {feet).

D = |dentification.

pokg = Microgram(s) per kilogram.
ND = Not detected.

PCB = Polychlorinated biphenyl.
S = Soil sample.

w =Woest.

ALI1-O3WPISNLO3 Y5396, dot: 3-12 840857.03.01 1113703 3:52 PM



Table 3.4.2-6

Summary of DS8 Site 1093, Building 6584 West Septic Systemn

Confirmatory Soil Sampling, PCB Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Anaiyte (ug/kg)

Aroclor-1018 1.21
Arccior-1221 28
Aroclor-1232 1.62
Aroclor-1242 1.66
Aroclor-1248 0.901
Aroclor-1254 1.16
Aroclor-1260 0.937

aEPA Naovember 1986.

DSS = Drain and Sepfic Systems.

EFA = U.S. Environmentai Protection Agency.

MDL = Method detection limit.

ug/kg = Microgram(s) per kilogram.

PCB = Polychiorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, HE Compound Analvtical Results
Juiy 1998
{On-Site Laboratory)

Sample Atiributes HE
Record Sample | {(EPA Method 80953)
Number? ER Sampie (D Depth (ft} (ma/kg)
600440 | 6584W-DF1-BH1-5-5 5 ND
600440 | 6584W-DF1-BH1-10-S 10 ND
600440 | 6584W-DF1-BH2-5-S 5 ND
600440 | 6584W-DF1-BH3-5-S 5 ND
600440 | 6584W-DF1-BH3-10-S 10 ND
600450 | 6584W-DF1-BH4-10-S 10 ND

Quality Assurance/Quality Control Samples (ug/L)

600440 | 6584W-DF1-EB NA ND

3EPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehola.
DF = Drainfield.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

EB = Equipment blank.

ER = Envircnmental Restoration.
it = Foot (feet).

HE = High explosive(s).

iD = [dentification.

ug/l = Microgram(s) per liter,
mofkg = Milligram(s) per kilogram.

NA = Not applicabie.
ND = Not detected.
S = Soil sample.
W = West.
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Table 3.4.2-B

Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs

July 1998
{(On-Site Laboratory)
EPA Method 80952
Detection Limit
Analyte {mg/kg)

2-Amino-4,6-dinitrcloluene 0.12-0.13
4-Amino-2,6-dinitrotoluene 0.099-0.11
1,3-Dinitrobenzene 0.0690.075
2 4-Dinitrotoluene 0.23-0.25
2 6-Dinitrotoluene 0.27-0.29
HMX 0.12-0.13
Nitrecbenzene 0.16-0.17
2-Nitrotoluene 0.14-0.15
3-Nitrotoluene 0.14-0.15
4-Nitrotcluene 0.12-0.13
Pentaerythritol tetranitrate (.32-0.34
RDX 0.17-0.18
1,3,5-Trinitrobenzene 0.099-0.11
2.4.6-Trinitrotolueng 0.27-0.28

aEPA November 1986.

DsSs = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive{s).

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

mg/kg = Milligram(s) per kilogram.
RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
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Table 3.4.2-9
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, Metals Analytical Results
July 1998 and August 1999
(On- and Off-Site Laboratories)

Sample Aftributes Metals (EPA Method 6020/7G00/7196A%) (mg/ka)
Record Sample
Number® ER Sample ID Depth (#) | Arsenic | Barium Cadmium | Chromium | Chromium (V) | Lead Mercury Selenium Silver
%%g%g, 6584W-DF 1-BH1-5-S 5 3.6 82 0121 (0.16) 5 ND (0.0592) 3.9 10.047 J(0.16)] 0.71J {1.2) | ND {0.039)
%004%0, 6584W-DF1-BH1-10-S 10 4.1 87 0.078d (0.17) 58 0.111 4 (0.202) 55 (0.049J(0.17}] ND(0.32) | ND (0.043)
02763
%0%4%%, 6584W-DF1-BH2-5-S 5 43 95 Q.15 4 (0.18) 75 ND (0.0605) ] ND (0.041) | 0.6J(1.2) | ND (0.041)
027
B02763 | B584W-DE1-BH2-10-5 0 NS NS NS NS 0.06J (0.2) NS NS NS NS
802763 | 6584W-DF1-BH2-10-DU 10 N& NS NS NS ND (0.0603) NS NS NS NS
600440, | 6584W-DF1-BA3-58 5 2.9 77 0.15J 7.9 ND {0.0504) 4.6 ND (0.039) | NO (0.3) | ND (0.039)
602763
6800440, | 8584W-DF1-BH3-10-5 10 45 97 014 10 ND (0.08) B.1 ND {0.045) ND (0.33) | ND (0.045)
602763 1
800450 L6584W-DF1-BH4-1 0-8 10 3.3 B9 0.072 J{(0.17) 11 NS 5.4 ND (8.042) ND (0.31} | ND (0.042)
Background Concentration—Southwest Area 4.4 214 0.9 15.8 1 11.8 <0.1 <1 <1
Supergroup®
J- Quality Assurance/Quality Control Samples (ug/ll) -1
| 600440 | 6584W-DF1-EB [ NA_ [ ND(34) | ND(& | ND(0.23) | ND(B.5) | NS [ND(.7) [ ND{©.23) | 2.1J{6.8) | ND(0.23) |
Note: Values in bold excesd background soll concentrations.
2EPA November 1986,
PAnalysis requestchain-of-custady record.
°Dinwiddie September 1997,
BH = Borehole.
DF = Drainfigid.
Dss = Drain and Septic Systams.
Dy = Duplicate.
EB = Eguipment blank.
EPA = U.8. Environmental Protection Agency.
ER = Environmental Restoration,
ft = Foot (fest).
D = ldentification.
J = Analytical result was qualified as an estimated value.
J{) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.
MDL = Method detection limit,
'L = Microgram(s) per liter.

mgikg = Milligram(s) per kilogram.
NA = Not applicable.

ND{)} =Notdstected above the MDL, shown in parentheses.
NS = Not sampled.

S = Soil sample,

w = West,



Summary of DSS Site 1093, Building 6584 West Septic System

Table 3.4.2-10

Confirmatory Soil Sampling, Metals Analytical MDLs
July 1998 and August 1999
(On- and Off-Site Laboratories}

EPA Method 6020/7196A2
Detection Limil
Analyte {mg/kg)
Arsenic 0.58-0.65
Barium 0.48-0.54
Cadmium 0.039-0.043
Chromium 0.68-0.76
Chromium {V1) 0.0589-0.0607
Lead 0.20-0.32
Mercury 0.039-0.043
Selenium 0.290.32
Silver 0.039-0.043
SEPA November 1986.
DS8S = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

mg'kg = Milligramis) per kilogram.
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Total Cyanide

Total cyanide analytical results for the six soil samples and one duplicate soil sample collected
from the drainfield boreholes are summarized in Table 3.4.2-11. The MDLs for the cyanide
analyses are presented in Table 3.4.2-12. Cyanide was detected in the 5-foot-bgs sample from
borehole 6584W-DF1-BH2 drilled on August 19, 1999.

Radionuclides
Gamma spectroscopy results for the six soil samples collected from the drainfield boreholes are

presented in Table 3.4.2-13. No activities above NMED-approved background activity levels
were detected in any sample analyzed.

Gross Alpha/Beta Activity

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

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

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

A set of agueous EB samples were collected following completion of soil sampling in the
Building 6584 west drainfield in July 1998 and were analyzed for the same constituents as
the soil collected at that time (SVOCs, RCRA metals and HE compounds). No SVOCs or
HE compounds were detected in the EB samples. However, selenium was detected at
2.1 J pg/liter {L]) in the EB sample.

As shown in Tables 3.4.2-5, 3.4.2-9, and 3.4.2-11, to assess the precision and repeatability of

sampling and analytical procedures, duplicate soil samples (designated ‘DU’) were collected
and analyzed at the off-site laboratory for PCBs, total cyanide, and hexavalent chromium.
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Table 3.4.2-11
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes Total Cyanide

Record Sample | (EPA Method 9012A3)
Number® ER Sample iD Depth (it} {mg/kg)
602763 ) 6584W-DF1-BH1-5-§ 5 ND (0.137)
602763 | 6584W-DF1-BH1-10-5 10 ND (0.137)
602763 | 6584W-DF1-BH2-5-S 5 0.158 J (0.468
602763 | 6584W-DF1-BH2-10-§ 10 ND (0.13)
602763 | 6584W-DF1-BH2-10-DU iQ ND {0.134)
602763 | 6584W-DF1-BH3-5-S 5 ND {0.131})
602763 | 6584W-DF1-BH3-10-S 10 ND {0.129}

Note: Values in bold represent detected cyanide.

agPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

it = Foot (feet).

D = |dentification.

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

mg/kg = Milligram(s) per kilogram.

MDL = Method detection limit.

ND () = Not detected above the MDL, shown in parentheses.

S = Soil sample.

W =Waest.
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Table 3.4.2-12
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 1999
(Oft-Site Laboratory)

EPA Method 9012A2
Detection Limit
Analyte (mg/kg)
Total Cyanide 0.128-0.137
agEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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Table 3.4.2-13

Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results

July 1998
(On-Site Laboratory)

Sample Attributes Activity (EPA Methed 901.18)(pCilg)
Record Sample Ceasium-137 Thorium-232 Uranium-235 Uranium-238
Number? ER Sample ID Dapth {ft) Result Error® Resuit Error® Result Error® Result Error®
500442 | 6584W-DF1-BH1-5-3 5 ND (0.0169) - 0.557 0.258 0.0878 0.0595 0.661 0.194
6500442 | 6584W-DF1-BH1-10-S 10 ND {0.0169) - 0.729 0.361 ND (0.108) - 1.01 0.333
500442 | 6584W-DF1-BH2-5-5 5 0.0109 0.00640 0.615 0.301 ND (0.110) - 0.704 0.259
600442 | 6584W-DF1-BH3-5-8 5 ND (0.0155} -~ 0.528 0.256 ND (0.112) - 0.482 0.260
600442 | 6584W-DF1-BH3-10-5 10 ND (0.0145) -- 0.676 0.312 ND {0.109) -- 0.816 0.351
600512 | 6584W-DF1-BH4-10-S 10 ND (0.0182) - ND (0.112) - 0.136 0.0950 ND ({0.457} -=
Background Activity—Southwest Area Supergroup® 0.079 NA 1.01 NA 0.16 NA t4 NA

2EPA November 1986.
bAnalysis request/chain-of-custody record.
“Two standard deviations about the mean detected activity.
“Dinwiddie September 1997,

BH = Borehole,

DF = Drainfield.

D38 = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
ER = Environmental Restoration,

ft = Faot (feet).

n] = |dentification.

MDA = Minimum detectable activity.

NA = Not applicable.

ND () = Notdetected above the MDA, shown in parentheses.
pCirg = Picocurie(s) per gram.

S = Soil sample.

W = Waest.

- = Errar not provided for nondetected results.




Table 3.4.2-14
Summary of DSS Site 1093, Building 6584 West Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Resuits

July 1998
(Oft-Site Laboratory)
Sample Attributes Activity (EPA Method 900.02)(pCi/g)
Record Sample Gross Alpha Gross Beta
Numbe® ER Sample ID Depth {ft) Result Errort Result Errort
600441 | 6584W-DF1-BH1-5-5 5 10 3.45 1B.6 3.79
600441 | 6584W-DF1-BH1-10-S 10 B.87 3.22 22.8 4.02
600441 | 6584W-DF1-BH2-5-5 5 11 3.6 19.5 3.8
600441 |6584W-DF1-BH3-5-5 5 B.26 2.79 16 3.56
600441 | 6584W-DF1-BH3-10-8 10 10.8 3.5 20.5 3.72
600451 | 6584W-DF1-BH4-10-5 10 9.52 23 20.5 2.54
Background Activity® 17.4 NA 35.4 NA

2EPA November 1986.

bAnalysis request/chain-of-custody record.

“Two standard deviations around 1he mean detacted activity.
dMilier September 2003.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Enwironmental Restoration.
it = Foat (feet).

D = ldentification.

NA = Not applicable.

pCilg = Picocurie(s) per gram.

S = Soil sample.

w =Wesl.

As shown in Table 3.4.2-5, PCB concentrations in both sample 6584W-DF1-BH2-10-S and
duplicate sample 8584W-DF1-BH2-10-DU from the same sampling interval were not

detected for all PCB cogeners. As shown in Table 3.4.2-9, hexavalent chromium
concentrations in sample 6584W-DF1-BH2-10-S and duplicate sample 6584W-DF 1-BH2-10-DU
from the same sampling interval were 0.06 J mg/kg and not detected, respectively. As

shown in Table 3.4.2-11, total cyanide concentrations were nondetections in sample
6584W-DF1-BH2-10-S and the duplicate sample 6584W-DF1-BH2-10-DU.

Al Jaboratory data were reviewed and verified/validated according to “Data Verification/
Validation Leve! 3, Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project Data Validation
Procedure for Chemical and Radiochemical Dala, AOP [Administrative Operating Procedure]
00-03, Rev. D (SNL/NM December 1999). In addition, SNL/NM Department 7713 (RPSD
Laboratory) reviewed ail 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 validation reports for the samples collected at this site. The data are acceptable for
use in this NFA proposal.
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3.5 Investigation 4—Passive Soil-Vapor Sampling

In April and May 2002, a passive soil-vapor survey was conducted at the Building 6584 west
septic system drainfield area. This survey was required at this site by NMED/HWB regulators
and was conducted to determine whether areas of significant VOC contamination were present
in the soil at the site.

3.5.1 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can be
used to identify many VOCs present in the vapor phase in soil. The technique is highly
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor
chemistry over a two- to three-week period rather than at one point in time.

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof,
vapor-permeable fabric containing 40 mg of absorbent material. At each sampling location,

a 3-foot-deep by 1.5-inch diameter borehole was drilled with the Geoprobe™. A sample
identitication tag and location string were attached to the GS sampler and lowered into the open
borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered pin flag
at the surface. A cork was placed in the borehole above the sampler as a seal, and the upper
1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil.

The vapor samplers were left in the ground for approximately two weeks before retrieval. After
retrieval, each sampler was individually placed into a pre-cleaned jar, seaied, and sent to

W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were
documented and handled in accordance with applicable SNL/NM operating procedures.

3.5.2 Soil-Vapor Survey Results and Conclusions

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site
(Figure 2.2.1-2). Samplers were installed at the site on April 26, 2002, and were retrieved on
May 10, 2002. Only three of the five GS samplers could be retrieved because of ongoing
construction activities at the site. Sample locations are designated by the same six-digit sample
number both on Figure 2.2.1-2 and in the analytical results tables presented in Annex C.

As shown in the analytical results tables in Annex C, the GS samplers were analyzed for a
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but
quantifiable) amounts of 11 VOCs were detected in the GS samplers installed at this site. The
analytical results indicated no areas of significant VOC contamination at the site that would
require additional characterization.
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3.6 Site Sampling Data Gaps
Analytical data from the site assessment were sufficient for characterizing the nature and extent

of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1093.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1093, the Building 6584 west septic system, is based
upon the COCs identified in the soil samples collected from beneath the draintield at this site.
This section summarizes the nature and extent of contamination and the environmental fate of
the COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1093 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, radionuclides detected by gamma spectroscopy, and gross
alpha/beta activity. No SVOCs, PCBs, HE compounds, hexavalent chromium, or radionuclides
were detected in any of the soil samples collected at this site. Arsenic was detected in one
sample at a concentration above the approved maximum background concentration for SNL/NM
Southwest Area Supergroup soil (Dinwiddie September 1997). When a metal concentration
exceeded its maximum background screening value or the nonquantifiable background value, it
was carried forward in the risk assessment process. None of the four representative gamma
spectroscopy radionuclides were detected at activities exceeding the corresponding background
levels. Finaily, no gross alpha or beta activity was detected above the New Mexico-established
background levels (Miller September 2003).

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system and drainfield. Possible secondary release mechanisms include the
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1).
The depth to groundwater at the site (approximately 483 feet bgs) preciudes migration of
potential COCs into the groundwater system. The potential pathways to receptors include soit
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure to
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Annex D
provides additional discussion on the fate and transport of COCs at DSS Site 1093.

Table 4.2-1 summarizes the potential COCs for DSS Site 1093. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1093 is industrial {DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, this is a realistic possibility only if contaminated scil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles; the
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated sail.
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Conceptual Site Model Flow Diagram for DSS Site 1093, Building 6584 West Septic System
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Table 4.2-1
Summary of Potentiai COCs for the DSS Sits 1093, Building 6584 West Septic System
Maximum
Background Number of
Limit/Southwest Samples Whers
Number CCCs Area Super Maximum Average Background
of Greater than Group® Concentration® | Concentrationd | Concentration
COC Type Samples® | Background (ma/ka) {mg/kg) {mag/kqg) Exceeded®
VOCs 6 2-Butanone NA 0.027 0.021 6
& Toluene NA 0.0038 £.00148 4
SVOCs 6 None NA NA NA None
PCBs 7 None NA NA NA None
HE 6 Nane NA NA NA None
RCRA Metals 6 Arsenic 4.4 4.5 3.78 1
Hexavalent Chromium 7 None NA NA NA ' None
Cyanide 7 Cyanide NA 0.158 0.0798 1 |
Radionuclides | Gamma Spectroscopy 6 None NA NA NC' None ;
(pCi/g) Gross Alpha B None 17.48 10.8 NC! None
Gross Beta 8 None 35.49 228 NC! None

aNumber of samples includes duplicates and splits.

eDinwiddie September 1997.

“Maximum concentration is either the maximum amount detected, or the maximum MDL or MDA if hothing was detected.

dAveraga concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MOLs
tor nondetacted results, divided by the number of samples.

®See appropriate data tabie for sample locations.

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

Milier September 2003.

COC = Constituent of concern. NC = Mot calculated.

D8S = Drain and Septic Systems. PCB = Palychiorinated bipheny!.

HE = High expicsive(s). pCi/g = Picocurie(s) per gram,

MDA = Minimum dstectable activity, RCRA = Resource Conservation and Recovery Act.
MOL = Method detection limit. SVOC = Semivolatile organic compound.

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

NA = Not applicable.



Potential biota receptors include flora and fauna at the site. Major exposure routes for biota
include direct soil ingestion, ingesting COCs through food chain transfers, and direct contact
with COCs in soil. Annex D provides additional discussion of the exposure routes and receptors
at DSS Site 1093.

4.3 Site Assessment

Site assessment at DSS Site 1093 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex D
discusses the risk assessment performed for DSS Site 1093 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1093 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks are expected to be
very low.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1093.
This section summarizes the results.

4.32.1 Human Health

DSS Site 1093 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because VOCs, cyanide, RCRA metals, and hexavalent chromium are
present, it was necessary to perform a human health risk assessment analysis for the site,
which included all COCs detected. Annex D 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 eftects from constituents in the
site’s soil by calculating the hazard index (HI) and excess cancer risk for both industrial and
residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1093 is 0.02 under the industrial land-use scenario,
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiclogical COC risk (without rounding), is 0.00. The quantifiable excess cancer
risk for DSS Site 1093 under an industrial land-use setting is 3E-6. 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 estimated
incremental excess cancer risk for DSS Site 1093 is 6E-8. Both these incremental risk
calculations are below NMED guidelines under the industrial land-use scenario.

The HIi calculated for the COCs at DSS Site 1093 is 0.21 under the residential land-use

scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with
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background from potential nonradiological COC risk (without rounding}, is 0.01. The excess
cancer risk for DSS Site 1093 COCs is 1E-5 for a residential land-use setting. NMED guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001);
thus the excess cancer risk for this site is slightly above the suggested acceptable risk value.
The incremental HI is 0.01 and the estimated incremental excess cancer risk for DSS Site 1093
is 3E-7.

The HI for the residential land-use scenario is below NMED guidelines. 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% upper confidence limit of the average concentration for arsenic, the main
contributor to excess cancer risk (4.3 mg/kg), is below the background value; therefore, arsenic
is eliminated from further evaluation and there is no total or incremental excess cancer risk.
Thus by using realistic concentrations in the risk calculations that more accurately depict actual
site conditions, the total and incremental estimated excess cancer risks are below NMED
guidelines.

For the radiological COCs, none of the constituents had a minimum detectable activity or
reported value greater than the corresponding background values; therefore no risk was
calculated for either the industrial or the residential land-use scenarios.

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

Table 4.3.2-1
Summation of Radiological and Nonradiological Risks from
DSS Site 1093, Building 6584 West Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 6E-8 0.0 6E-8
Residential 3E-7 0.0 3E-7

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

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997) also was performed as set forth by the NMED
Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March 1998).
An early step in the evaluation compared COC concentrations and identified potentially
bioaccumulative constituents (see Annex D, Sections IV, VII.2, and VII.3). This methodology
also required developing a site conceptual model and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998).
The risk assessment also includes the estimation of exposure and ecological risk.
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Table 17 of Annex D presents the results of the ecological risk assessment. Site-specific
information was incorporated into the risk assessment when such data were available. No
hazard quotients greater than 1 were predicted. Therefore, ecological risks associated with this
site are expected to be low.

4.4 Baseline Risk Assessments

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1093 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

44.2 Ecological
Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate

that ecological risks at DSS Site 1093 are expected to be low, a baseline ecological risk
assessment is not required for the site.
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5.0 NFA PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1093 for the following reasons:

« The soil has been sampied for all potential COCs.

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

» None of the COCs warrant ecological concern after conservative exposure
assumptions are analyzed.

5.2 Criterion

Based upon the evidence provided above, DSS Site 1093 is proposed for an NFA decision
according to Criterion 5, which states, “the SWMU/AOC has been characterized or remediated
in accordance with current appiicable state or federal regulations, and the available data

indicate that contaminants pose an acceptable level of risk under current and projected future
land use” (NMED March 1998).
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ANNEX A
DSS Site 1093
Septic Tank Sampling Results






' 7 TABLE 11
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS
TECHRNICAL AREA Il AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING
BUILDING 6584 W
SAMPLE NUMBERS SNLA004890, SNLAG)4891

Parameter Resuits Units

VOLATILE ORGANICS |

Acetone’ 24 ng/l
SEMIVOLATILE ORGANICS
4-Methylphenol* 230 wg/l
INORGANICS
Phenolics 0.095 mg/l
METALS
Barium 0.058 mg
. Copper . 0.074 mgfl
" Manganese ' 0.039 mg/l
Zinc 0.064 mg/l
RADICLOGICAL
Gross Beta 46 pCiRt
Uranium 235 2.2 pCif

‘Not on total toxic organics list

.‘ - Project No. 301181.26.0%
' FEG-BB.027



Building 6584, West and North Tanks
Area 3
Sample ID Nos. SNLA008578 and SNLA008580
Tank ID Nos. AD89002 and AD89001R

On July 28 and July 29, 1992, sludge samples were collected from the western and northern
septic tanks serving Building 6584.

North Tank

During review of the sludge radiochemistry data, the following item was noted:

« 225Ra was measured at 0.673 pCi/mL, by gamma spectroscopy analysis, which
does not exceed the IL calculated during this monitoring effort. However, this
finding exceeds the DOE DCG of 0.5 pCi/mL. A more sensitive technique for
assaying 226Ra may be warranted.

West Tank
During review of the radiclogical data, no parameters 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/WPf6-93/SNL:R2792-7C/{8



Fesults of Seplic Tank Analyses
(Sludge Sample)
Building No./Area: 6584 W TANK A-3
Tank iD No.: AD89002R
Date Sampled: 7/28/92
! Sample ID No.: SNLADDBS78
[ Measured + 2 Sigma

Analytical Parameter Concentration Uncertainty Units
Gross Alpha 3 17 pCi/g
Gross Beta 27 47 pCifg
Gross Alpha 6 16 pCi'a
Gross Bela 15 40 pCi'g
Gross Alpha ¥ 15 pCvg
Gross Beta 23 35 pClg
Gross Alpha 12 17 pCiig
Gross Beta a2z 37 pCilg
Tritium 1E402 3E4+02 pCiL
Bismuth-214 0.332 0.01865 pCi/mL
Cesium-137 <0.0119 NA pCi'mL
Paotassium-40 C.472 0.00E00 pCifmL
Lead-212 0.0351 0.00603 pCifmbL
Lead-214 0.212 0.0131 pCirmL
Radium-226 0.324 0.05E6 pCirmbL
Thorium-234 <0.180 NA pCirmL
Thallium-208 0.0147 0.00324 pCirmL

ND = Not Detected
NA = Not Applicable

ALSWPHS93SNLRIT92-TC%




RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEQUS SAMPLE

Building ID: Bidg 6584 W
Sample 1D Number: 024393
Date Sampled: 7-06-95

Detection NM Discharge COA Discharge
Parameter {Method) Result Limit (DL} Limit® Limi® Commenis
Volalile Organics (8260) {mg) (mg/t) (mgL} (mg/L)
Acetone 0.008J 0.010 NR NR
Semivolatiie Organics (8270} fmgt) mg/L) (gL} (mg/L)
bis{2-Ethylrexyi}Phthalate 0.003) 0.010 NR TTO =5.0
Pesticides/PCBs (8080) {(mgl) {mg/L) (mg/L) (mgL)
None detected above DL ND various NR / PCBs = 0.001 TT0 =50
Matals (6010/7470) {mgh.) (mgt) (mgL) (mg/L)
Arsenic 0.0025J 0.010 0.1 20
Barium 0.0230J 0.200 1.0 20.0
Cadmium ND 0.005 001 2.8
Chromium ND 0.020 0.05 20.0
Copper 0.0176J 0.025 1.0 16.5
Lead ND 0.003 0.05 o 32
Manganese 0.0392 0.015 0.2 20.0
Nickel . 0.0167J 0.040 0.2 12.0.
Selenium 0.0044.J 0.005 0.05 2.0
Silver ND 0.010 0.05 5.0
Thallium ND 0.010 NR NR
Zinc 0.0326 0.020 10.0 28.0
Marcury ND 0.0002 0.002 0.1
Miscellaneous Analyses (mglL) mga) mgh) (mglL)
Field pH 7.6 pH units 0 -14 pH units 6 - 9 pH units 5 - 11 pH units
Formakiehyde (NIOSH 3500) 1.3 0.25 NR 260.0
Fiuoride (300.0) ND 0.10 1.6 180.0
Nitrate + Nﬁrite [353.1) 15.20 2.50 10.0 N NAR

Retler 10 fooinotes at end of tabie.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building 1D: Bldg 6584 W
Sample ID Number: 024393
Date Sampled: 7-06-95
Detection NM Discharge COA Discharge
Parsmeter (Method) Result Limit (DL} Limi? Limit® Comments
Miscellaneous Analyses {mgl} {mglL) {mgl) {mg/L)
Oll + Grease (8070) ND 095 NR 150.0
Total Phenol (9066) ND- 0.050 0.005 4.0

Noles:

B = Analyta detectad in method blank.
1DL = instrument detection fimit.
ND = Not detected above DL indicated.

NA = Not reguialed.
TTO = Total toxic organics.

 New Mexico Water Quality Control Commission Regulations (1990), Section 3-103.
b City of Albuquerque Sewer Use and Wastewater Control Ordinance {1893}, Section 8-5-3 M - maximum allowable concentralion for grab sample.

DL = Detection limil indicated on laboratory report.

J = Eslimated concentration of analyte, between DL and IDL.

AL/S-85/WP/SNL:T3816-39/2

301455.221.07.000 12-8-95 4:2dpm



RESULTS OF SEPTIC TANK SAMPLING

RADIOLOGICAL ANALYSES OF AQUEQUS SAMPLE
Bullding 1D: Bidg 6584 W
Sample D Number: 024393
Date Sampled: 7-06-95
Parameter (Method) Result MDA Critical Level NM Discharge Limit" Comments
Radiological Analyses (pCIL = 2a) {(pCiL) (pCiL) {pCil)
Gross Alpha (9310) 3.56 + 1.32 2.04 [12:)] NR
Gross Bata (9310) i 264129 1.7 0.81 NR
Isotopic Analyses (PCIL £ 2-0) (pCin} {pCiL) {(pCiL})
Tritium (206.0) 1 6761 56.0 92.3’ 459 NR
Uranium-238° 1.29 £ 042 0.10 0.081 NA
Uranium-235/236° 0.27 £ 0.18 0.13 0.10 NR
Uranium-234° 221062 0.16 an NR
Gamma Spectroscopy’ fpCiumL + 2a) . {pCimL) {pCiL) {pCi)
None tetected above MDA ND various NL NR
Notas:
* New Mexice Water Quality Control Commission Regulations {1990), Section 3-103.
® Isatopic uranium analyzed by NAS-NS-3050.
¢ Analyzed In-house by SNL/NM Dapanment 7715.
MDA = Minimum detectable activity.
NOD = Not detected above MDA indicated.
NL = Not listed.
NR = Not regulated.
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ANNEX B
DSS Site 1093
Soil Sample Data Validation Results
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Supeisedes (5-07) lssue Batch No. SARMWR No. ARICOC' 600440

17 ¥d U

Dept. No./Mail Stop: 6133 MS-1147 Contract No.: F Y
TS s e B
Project/Task Manager: Mike Sanders Beopedbiit bbb s - Case No.: 7223,230 L1t
Preject Name: 101 Non-ER Septic Fields Lab Contact; Warren Strong/284-3313 SMO Authorization - K
N o Bill to: Sandia National Laboratories A_ .
Record Center Code: ER/1295/DAT iab Destination: ERCL Supplier Services, Dept. "Z{%)ell
i Logbook Rel. No.: SMOC Contact/Phone: Doug Salmi/844-3110 P.0. Box 5800 MS 0154 L [ L
Service Order No.: 0526 | Send Report to SMO: Suzi Montano 5 Y
Location | Techarea I g Reference LOV (available at SMO)
Buiding W6584 Room %”E % " Container . o LAB USE
Sample No. - ER Sample ID or £ | 5 Date/Time S5 Preser- | B3 g a2 s
Fraction Sample Location Detail § 2 o Coliected Eg Type Volume vative §§ D Eﬁ' Parameter & Method Requested ,"
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ﬂ_mwﬁm hiza, ,‘ S AL S00ml—4 4C o SA—-VMOCs{8260}
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ﬂ#»—mmﬁr- = SB4-DR-BHI-E——]+—— A S 125ml L4 L EA—-RCR
RMMA [JYes XNo Ref. No. Special instructions/QC Requirements
Sa 1 H ml ' T EDD XYes DNO
mple Disposal [(JReturn to Client XDisposal by lab et Raw data package XYes [JNo
Turnaround Time XNormal [ JRush Required Reporn Date SOCAsS
Name Signature init | Company/Organization/Phone
Sample " bt el ‘ : CC | Mbm Iﬁﬁ\ (ﬂg'ma
Team MRS SE s . LIS Grs /e &35
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2, Received by Org. Date Time 5. Recelved by Org. Oate Time
3. Relinquished by Org. Date Time 6. Relinguished by Org. Date Time
&ﬁ. Received by Org. Date Time 6. Recaived by Org. Date Time

% Original  To Accompany Samples, 1" Copy To Accompany Sampies, 2" Copy SMO Suspense Copy 3™ Copy Field Copy (Pink)
fs Laboratory Copy (White) Return to SMO (Blue) {(Yellow)
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QA Officer Review Checklist
SNL/NM Environmental Restoration Chemistry Laboratory

L

NO

Comments j

1 8amples were preserved and handled in accordance with QAPjP and LOPs

2The appropriate number and type of laboratory QC check samples were analyzed

£8 ¥ 7B nedssun: S Coe Valioh

3Laboratory QC checks met the established acceptance criteria

Ve
v

Sex Cace Hanaubise |

4Deviations from analytical methods are documented

S5Data package is complete, per section 10.4 of the ERCL QAPiP

NSEVNE

Data Package Checklist

NO

Comments

igte of Issue

five Narrative

Description of data package

Index of samples, including sampling TD and laboratory 1D

Description of any problems encountered in analysis

. Circumstances leading to the usc of data qualifiers

| Type of digestion used for general inorganic analysis of soil samples

NAANENNE

Aalytical results for each sample - must include the parameter name, the parameter
Mae, uncertainty value (where applicable), MDL and PQL, units of measure, data
i mlifier(s), method of analysis, and analysis date

Glibration ranges

QtSummaries

e
Surrogate data

Matrix spike or LCS recovery data for accuracy

MS/MSED or LCS/LCSD for precision

Method or reagent blank data

Qureview documentation:

QA Officer Review Checklist

Ebtronic copy of the analytical data

0C

USSR R R RNRIKISK

Da Package COC No. __/p0044A0 Reviewed by _%?u_mo%i

odocument\ercl\reportsigacheck.doc

Date Z/Z,‘ﬁ
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SNL/NM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR)

NCARNo. 2%~/ Qﬁf (completed by ERCL QA Officer)

PART | - INITIATION (completed by originator)

Description of Nonconformance:

ICV and CCV's failed for Zn; affected samples will be rerun in a separate run batch.
Bi (an IS} went slightly high during the MDIL sample. ICS A shows Ag present at a
level above the PQL. LRS failed for As. LMB had As, Hg, and Pb present at levels
between the MDL and PQL.. MS and MSD recoveries for Ba were out of criteria, and
the rpd is also out of criteria. MDUP rpd out of criteria for Ba.

Effect of Nonconformance:

As stated above, those samples that have Zn as a requested analyte will be rerun.
The high Bi during the MDIL sample has no effect on the data, becauseé the elements
in this batch which use Bi as their internal standard (Hg and Pb) are not required to
have MDIL recoveries due to their jow concentration. The ICS A Ag.result indicates
possible matrix interference for Ag, however, all. recovery samples and blanks pass for
this element, thus any matrix effect appears to be minimal. The LRS failure for As has
Bno effect because no sample concentration was that high, anyway. Samples will be
reported with “B* qualifiers for As, Hg, and Pb due to their presence in the LMB.
Because the MPS recovery for Ba was acceptable, the MS/MSD poor recovery/poor
rpd is likely due to sample nonhomogeneity. Likewise, the MDUP rpd is aiso
attributable to nonhomogeneity, which is a common problem when analyzing soils.

Associated Samples: 9806-600431-05, -08, -07, -08; 9807-600434-05, -08, -07;
9807-600440-07, -08, -09

Associated Balch #s: S/9819

Associated COCs: 600431, 600434, 890440

PART Il - CORRECTIVE ACTION

Corrective Action Required? I]‘{ES [ Ye]
Describe Corrective Action Requited: Rewuq Zn for gawples ik naedd
Date(s) for completion of Corrective Actions 1] (18

- ((;ccﬁ-s
revcua

RS ¥

PART lll - ACCEPTANCE AND APPROVAL

Lo oo Es\——s‘( - j'ﬁg\’ i, B

Criginator (print) Signature Date

4@2&& z%ﬂ@z %i«; ?; %% gée?/zx
ERCL QA Officer {print) Signakife at

PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT

Comments:

wiI A8

Z:?ea QA derrcec S?cuémwu: : j

DATE.



SNL/NM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR)

NCARNo. _Z5-/0% (completed by ERCL QA Officer)

PART | - INITIATION (completed by originator)
Description of Nonconformance:

Acetone and MEK were low out of criteria in the CCV.

Effect of Nonconformance:

The low out of criteria recovery for Acetone and MEK in the CCV could indicate a
negative bias and compromised detection limit for these analytes. Due to the low
recoveries of Acetone and MEK the MDL. could be comprimised by 50% for Acetone
and 30% for MEK. The original standard was near expiration and could be attributed to
the low bias in Acetone and MEK. This standard was remade on 7/15/98 and
recoveries for these analytes were in control. Recalibration of the instrument is not
required by EPA method 8260B in this situation unless the CCC or SPCC compounds
are out of control. Therefore batch will be validated based on the fact that the CCC
and SPCC compotnds-were recovered in contrei: These samples were ot rerunm
because their hold time would have been exceede on 7/16/98, and because of a large
sample load which would have push other samples further into their hold time.

Associated Samples:9807-600428-01, -02, -03, -04, 9807-600434-03, -04,
9807-600440-01, 02, -03, -05, -06

Associated Batch #s: SVOC-043

Associated COCs:600428, 600434, 800440 -

PART Il - CORRECTIVE ACTION
Corrective Action Required? OYEsS ZG

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

PART Il - ACCEPTANCE AND APPROVAL

s % ‘T/ Z-./?y

Originator (print) nature Date

Llxsre Decerd %%&_22&4 ke
ERCL QA Officer (print) Signatifre Date

PART IV - VERIFICATION OF COMPLETION OR GLOSE OUT

Comments
L Joes s Saeeert ZZ&?_ZM_. g@&
ERCL QA Officer (print) Signatu at




SNL/NM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR)

NCARNo. Z5-/08  (completed by ERCL QA Officer)

PART | - INITIATION (completed by originator)

Description of Nonconformance:

Both middle and ending CCV high for Hg. iCS A showed Co present above the PQL.
ICS AB was not run due to analyst error (tube in wrong autosampler pesition). LRS
failed for Na, Mg, Al, Ca, Ni, and Ba. LMB had Na, Ca, Ni, and Zn present at leveis
between the MDL and PQL. LCS recovery high out of criteria for Al, Ca, Zn, and Hg.
MS/MSD recovery high for Hg, npd good. MDIL recovery high for Mg.

Effect of Nonconformance.

Any sample that-showed Hg present will be rerun. Those samples that were U for Hg
will not be rerun, because the CCV’s indicate potential high bias, thus samples with
results below the MDL are judged to be valid. Because the iCS A indicates a possible
interference effect for Co, any samples showing Co present will be rerun to verify the
results. Although the ICS AB was not run, the data is not compromised because the
MS and MSD recoveries were acceptable (except for Hg, but that is due to a different
problem—see belcw). The LRS failure is only significant for Ca, because none of the
other failed elements exceeded the high calibration levei. Ca results above the high
cal will be reported with an “E” qualifier. All relevant samples will carry a “B” qualifier
for Na, Ca, Ni and Zn due to their presence in the LMB; this problem is likely caused
by contamination. The out of criteria LCS results for Al, Ca, and Zn are most likely
contamination related. The high Hg recoveries in the LCS, MS, and MSD are all a
result of being spiked with bad ICAL-B solution. The ICAL-B has been remade so the
problem will not recur. The high MDIL recovery for Mg is likely a matrix effect, as the
level of Mg in the sample is fairly high.

Associated Samples: 9807-600375-02; 9807-600386-04; 9807-600374-02;
9807-600377-02; 9807-600378-02; 9807-600379-01;
9807-600380-01; 9807-600381-01; 9807-600382-01;
o Q07-600383-01; 8807-600440-15: 9807-600446-09
Associated Batch #s: Wigs- [z
Associated COCs: 600375, 600386, 600374, 600377, 600378, 600379, 600380,
600381, 600382, 600383, 600440, 600446

PART Il - CORRECTIVE ACTION

Corrective Action Required? &YES no
Describe Corrective Action Required: Cersn alec be 2 S““"P\"" for Co o L (_5 .
Date(s) for completion of Corrective Actions 7 129{‘76

PART Il - ACCEPTANCE AND APPROVA_%

(il e = Cepf— ok

Criginator (print) Signature Date




- L . W 4

e -

ERCL QA Officer (print) Signatdfe at

PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT

Comments:

[arcre Mariers QZ@% %%z g/gg[rx
ERCL QA Officer (print) Signat at




.

DOCUMENTATION COMPLETENESS CHECKLIST
fDATA VERIFICATION/VALIDATION LEVEL 1 - DV1)

CINTE
Rev, §
Atachmet A
MNovember (9498

WD ir-5-95

# no, provide :  correction reques! tracking #

Reviewed by: 71_#7 % " z—!&

Closed by:

and dale correclion reques! was submitled:

oate: _(o(2(%g

Project Leader _ {ouy  Kovhel Projeci Name (07 Ko ~ER Sepbiz  Frelds CaseNo. _ 7223.2J¢
ARICOC No. ___ 00 440 | Analytical Lab FRCL SDG No WA
In the lables below, mark any informalion thal is missing or incorrecl and give an explanation.
1.0 Analysis Request and Chain of Custody Record
Line Complele? Resolved?
No. ltem ‘ Yes | No If no, explain Yes No
11 | Alilems on COC complete - data entry clerk initialed and dated | KA Hot agplicablo
1.2 | Container type(s) correct for analyses requested — o
1.3 ! Sample volume adaguale for # and iypes of analyses requesied | —
1.4} Preservalive correct for analyses requesied —
1.5 ] Cuslody records canlinuous and complele —
16§ | Lab sample humber{s) provided ) -
1.7__| Condilion upon receipl Informalion provided -~
1.8 | Tritium Screen dala provided (Rad fabs) WA Mot wpg leable  wou- £MMA (o cakiom
2.0 Analylical Laboralory Report
Line Comglete? Resolved?
No. ltem Yes | No il no, explain Yes No
2.1} Dala reviewed, signature —
2.2 ] Dale samples received -
23 | Meihod relerence number(s) complele and coract ~
2.4 | Qualily conlrol data pravided (MB, LCS, LCD, Deteckion Limit} — |0 401 amofyzefd oo Hr  Subuss ] 30ucdlas
2.5__ | Malrix spike/matrix spike duplicate dala provided{if requesied) Aele . ot equerled
26 _ | Narrative provided — . o
2.7 | TAT met I -
2.8 | Hold times mel e
2.9 | All requested resull data provided | Two Jol fewgles ool aual yzed —
Based on the review, this dala package is complele (Fves {Ino

Dale:



DATA Q

UALITY INDICATOR CHECKLIST

(DATA VERIFICATION/VALIDATION LEVEL 2--DV2)

Project Name ___(G/ Mo~ ER

Sfr?l't Frelds Page 1 ot 5

Case Number 7225, 230

(see amal lreal resort)

Sample Numbers (S for !’sn».phf and 2 wolir sacile;
’ ¥

ARICOC No. hO0HHO  Analytical laboratary __ ERCL DG No___ ¥4
ARICOC No. Analytical faboratory SDG No,
AR/COC No. Analytical laboratory SDG No,

AR/CQOC No. ~ Analytical laboratory SDG No.

1.0 EVALUATION

i:m

1} Sample volumae, container, and
p:esarvation cotrect?

F= A
T 2) Holding times met for all
samples?

3) Reporting units appropriate for the
matrix and meset project-spacific

reguiraments?

4} Quantitation limit met for all
samples?

e T SRR
8} Accuracy

a) Laboratory control sampie
accuracy reported and maet for
all samples?

e e T e ey

w1982 Zm!gh) =7 He (binsed

e o —
Yes No if no, Sample ID No./Fraction(s) and Analysis

|

——
e .
"

b) Surrogate data reported and
met for all organic samples
analyzed by a gas chroma-

tography technique?

Reviewed by: 4—#;7 4 Z-—L

Date: {(C {fQqu

AL/2-34/SNL:SOP3044B Ry



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

Precision

Page 2ot 5
m " —m
ltem r_\'::- No it no. Sample ID NoJFraction(s) and Analysis
c] Matnx spike recovery data Wi~ (2 (e Ah) = ,][9 ®
reported and mat for alt
samples for which it was —1 Si198.— (ks ) = Ba
requested?

a) Laboratory control sampis
precision reponed and mat for

A

}Jt"“ Olpp((cah(( LS ﬁ(: ~co.le
.A.o(‘ C{Adly'l-e.d w,,LL, .r-u.Lw 6‘{'€C{

all samples? Cae ,ﬂ (e g,

b) Matrix spike dupiicate RPD @819 Gueloli ) = B, @
data reported and met for all
samplas for which t was -

requested?

Biank data

5@8-9 = "“T" yaluw Qetoar-lea'

a) Method of rsagent blank data

Gr As, He aud Pb rn He

reported and met?

reporiad and met for all —]
samples? =7 | watel (f‘aa'/) Crg, @
b) Sampiing blank (a.g., field, W98 2 =2 T galus  reserted
trip, and squipment) data J
ipment) — for Se rn Ha wdols (fes)

E&. &

?nbc%msm All tems marked “No" abave must be explained in this section. For each item, give

SNL/NM 1D No. and the analysis, # appropriate, ot all

samples affected by the finding.

O The F‘"“—M-’l‘ R Ly, £ r

rercery Wae baced bl re He

Les  MS . aund M5O [(wiop-2) Tl/s awa {yle yuo.:gl,e,le.iw(
T value s tws F HLsuwaLer( St les
Reviewed by: 4{#:4 '

Date: foff?/?s

AL/2-94/SNL:SOPI044B R1



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

Page 3of S

2.0 COMMENTS CONTINUATION SHEET

@ Percert recoverces for Bo wrve owlsrde pfF 8¢

[!Ml"{j r o )Léo MS‘ /MSO Sqm{dfer (ﬁ:nped ﬁwqé‘_ o (’L(

MEC and  brazed (v j~ Hee Mfﬂ) (" r-t’_(a,[uﬁ

p—e/cem/' df‘pv{:e,\e«w -ﬁa/‘ He M e d pPor— wal I'Jr'a/—e(/

'L\iq&- 7{w$ Q,Mq(yéﬂ wio GLG.L‘EC_LQC( aboue H@ Fac

'S a” BF 9“4‘4 Sué)m,"f/-ed SCU«:L!Q[-E.S' (’EKC(Mﬁ(f‘r(Q TL{'@

EB .SQ--—u!a(e )

@ T values wrre peporked K As, Hy  acol P

'H'f CMB- E(G-»'—K C.O"LF&MJ"MD.]‘I’GA chﬁec-f-f AS a~g {'7@

N Ju&ku’?[-tc{ L'.au_&o(e rese { &

£ T "velie de keled For Se 1 e &g g el blawk

ER-(20¢ - wesBY~ER

7

-

J—.DI'Q-B _’rtkf

—

s _
Reviewed by: 4#1?/ &

Date: tol 12l 28

AL2-54/SNLSOP3044B M1



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

Page 4 of 5

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

-—-—__ N R
Sample/ .
Fraction No. Analysis Qualifiers Commants
. e

L i

Anaes ARt fr A

QUALIFIERS: :

J = Estimated quantity {provide reason) 0 « Quantitation imit doss not mast criteria

B = Contamination in blank {indicate which biank) A « Laboratory accuracy does not mest critaria

P = Laboratory precision tioss not mesl criteria U = Anaiyte is undetecied (indicate which anaiyte and

R = Regotiog bnitw wappropriatsl=g reason for qualification)

N = There is presumptive svidence of the presencs NJ = There is presumptive evidence of the presence of the

of the material material at an estimated quantity.
UJ = The matecial was analyzed for but was not ’

detected. The associated value is an estimate

and may be inaccurate or imprecise,

ooy, _ o d RS

Date: ol 19 (9’-"

AL2-S4/SNLSOPI044B8.R1



i

\\\C/\C\

Sie: (0 { Moa-FR

S&F(‘rt p,‘e {dl 5

ARCOC:_ 660HH0 Data Classification: Du-2
| Sample’ DV i
Fraction No. Analvsis Qualifiers Commsnrs [
El-iz2as~ v sPef :i
W -oFt-gj-c-s | TH39-87-6 | Ul ;
ER - r2a5 -wa b B4 -
v(—DFI-B-‘f.'r-tc—S 2 é i
ER — 1295 wibsHy
B (-5- S _ ;
yﬁ- Hit—to=3 1 P |
Btz ~-5-% :
BH 2-S5-5S E
| Jf’s'ﬁ 2 —eg-S i \2 :
\l/E-:PA £o2p 7782-49-2| B2 /
»jﬂ
m{qa I
e

/

//

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

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

use the CAS number from the analytical dara she=t.

DV Qualifiers - The emmy will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the lisz are needed. contact Tina Sanchez 10 coordinate adding them to the list.

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

Test )[étpods - Anions_CE. EPAS010. EPA6020. EPAT470 1. EPASOISB. EPASOSI. EPAS2E0. EPA8260-M2.
EPAS270. HACH_ALK. HACH_ NO2. HACH_NO3. MEKC_HE. PCBRISC

/928

Reviewed by M 4 ' P
7 0



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.

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

B Analyte present in laboratory method Blank

B1 Analyte present in trip biank.

B2 Analyte present in equiptnent blank.

B3 Analyte present in continuing 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)

J1 The method requirements for sample preservationftemperature 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.

P! 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 Objective (DQO) -
requirements.

R The data are unusabie 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 result is less than five
times the concentration in any blank.

183 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 définitive lis.. Other qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list.



Yary  cow o ar

|
ichment A
Novewher 1995

. DOCUMENTATION COMPLETENESS CHECKLIST ‘ .
(OATA VERIFICATION/VALIDATION LEVEL 1 - DV1) W// f ?_f')
Project Leader [ oy ﬁ\,lfm( Project Name {0/ Mo ~EE Se,v‘-“c Frelds CaseNo: 7223.250
ARICOC No. boo 440 | Analytical Lab ERCC ' SDG No. MA

in the lables baelow, mark any informalion thal is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record

Line Complele? Resolved?
No. Mem . Yes | No If no, explain ' Yes | No
1.1 | Allitems on COC complele - data enlry clerk initialed and daled | NA Mot applecablo

1.2 | Container type{s) correcl for analyses requesled — i

1.3 | Sample volume adequale for # and types ol analysas requesled —

1.4 | Preservalive correcl for analyses requesied —

1.5 | Cuslody records conlinuous and complete B —

1.6 | Lab sample number{s) provided , —

1.7 | Condilion upon receipt information provided -

1.8 | Trilium Screen data provided (Rad labs) WA Mol “applicale  wot- £MMMA [gecakbrion

2.0 Analylical Laboralory Report :

Line : Complete? ‘ Resolved?
No. llem Yes | No il no, explain Yes No
21 Data reviewed, signalure —

2.2 | Dale samples received —

2.3 | Method relerence number(s) complele and correct — .

2.4 | Qualily conlrol data provided (MB, LCS, LCD, Delection Limit) — b ol amofyred with subur ol Samples

2.5 . | Malrix spike/malrix spike duplicale dala provided(if requesled) — Mote - not recuesled

2.6 | Narrative provided — . N
27 | TAT mel AN N

2.8 | Hold times mel — —

2.9 | Allrequested result dala provided — | Toro Jo( Seawples ot awmal yzed S

Based on lhe review, this data package is complele

il no, provide : comnrection request tracking #

Reviewéd by: //‘%/_L J - Z—Le

[Fves [] no

and dale correclion request was submilled:

Dale; (0//’-7(‘?8 Closed by: . _ Date



DATA QUALITY INDICATOR CHECKLIST

Project Name 101 Mo~ ER Sﬁplz Felds

Case Number 7223.230

(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 1 of §

Sample Numbers (Y o'/ Sawpl? aad 2 ol sa.«ri., (iee amal, freal @[erﬂ
7

AR/COC No. 00 YO Analytical laboratory

AR/COC No.
AR/COGC Neo.
AR/COC No.

ERCL

Analytical laboratory

Analytical laboratory

Analytical laboratory

SDG No.
SDG No.
SDG No.
SDG No,

WA

1.0 EVALUATION

item

J;.ﬂ}

it no, Sampie |D No/Fraction{s) and Analysis

1) Sampie volume, container, and
preservation correct?

reguirements?

sampies?

A
2} Hoiding times mat for all
samples?
a—"
——— ————
3) Reporing unns appropriate for the
matrix and meet project-specific
—

4} Quantitation limit met for all

[

e L

5} Accuracy

all samples?

a) Laboratory control sample
accuragy reponed and met for

Wi28-12 Luwelelt) == Hy (braced

b) Surrogate data reponed and
met for ali orpanic samples
analyzed by a gas chroma- |
lography technigue?

reversary, A2l LI

Date:

(o /IM"?&

+ ALZ-S4/SNLSOP3DA4R R




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

Page 2 ot §
— - e ——
ltem Yes i No E if no. Sample ID No/Fraction(s) and Analysis

c) Matnx spike recovery data wWag- 12 (M/@{s) =7 s o
reported and mat for all .
samples for which it was —1 5138 14 (w‘aﬁ) =2 Ba &

L requested? ,
§) Precision Mo I~ Blﬁﬂ(r‘ coble 1 ¢S clug (reole

a) LlLaboratory control sample
precision reponed and mat for NA V’w\L S Al ry 2ed or H« :—wL»— (7[‘30/
all samples? Coor ﬁl‘a:

bj- Matrix spike duplicate RPD S8 8¢9 ( [_,_{s ) = B& ')
data reported and met for al!
samples for which it was -
requested?

(o ! SR s ey _— =)
7) Biank data $R8~(9 = "I yaluw refgr-led

a}] Mathod or reagent blank data
reparted and met for all . — Cor As ¢ hL? ard Pb i~ ‘L{"
samples? = mﬂub ( ror/ ) LR, (3

5 Samping Sk (03 D982 = T voles remeled
rip, and equipment) data _ .

. EC. & :
= M, —
8} Narrative included, correct, and
complete?
— = — tw.

2.0 COMMENTS: All items marked “No" above must be explained in this section. For each item, give
SNL/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.

@ Tk f?-eru..«.ql e Oty for

mercany, wae brased Lol re He

—{‘U Qg (yLe wiat 7@[;:,&(,[:(0(

e MS | awdd M50 (wrt?&—m]
N \Jm[.u.e fed "L'-*‘af a‘F H&, ;u.gmr’ ﬂ-er( &a....?ofzg
Reviewed by: 4-,4[—, 4
Date: " wlelg

ALZ-94/SNL:SOP3044B.R1



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

Page 3ot 5

2.0 COMMENTS CONTINUATION SHEET

(@ Percewx# Y T TAR Lr Bo wrere owlicde nt 6¢

it cn Ho MS /M50 sawpler (brored bigle i~ e

M awd IOIC!J-ec( rouu jov e Mfﬁ) 7{-@_ /-e(a.(u{

Q.erceyd[- d/\cl:'ei‘é)’fw 1Cur- CMS el porr waf biared

’L\(gﬂ- Tl QMQ(.,[—e wo s dgﬁecﬁed abouwe fle FPAL

o Q(( (;F #‘9 Suém)#—er{ ‘Sam/(-e_f Cexc(um(,wq HG

EB Samﬁé? )

@ “3‘“ valuwes (ArLe ;\epo»kd pn- A.r Hg awol Pb sua

He (0B, Blawl  cpvfowcrmotion afFects A awg &g

r’.A y"(—D M-‘\f {7[‘10/ gf&u_(/.?(? refeo f&

& "3 “valee de\[-qoﬂez/ For Se  rn Mo egui/pem ot blaxt

ER-1208~ wesBY ~ER

7

anqg

T

e

Reviewed by: _ f/ﬁ%f% ZL«?

Date: rof co( 98

AL/2-84/SNL:SOP3044B R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LE\(EL 2--DV2) ,
' Page 4 of §

3.0 SUMMARY: Summarize the findings in the tabie below. List only samplesAractions tor which
deficiencies have been noted. Use the qualifiers given at the end of the table it possible. Expiain any

other qualifiers in the comments column.

W - —
Sample/ . J’

Fraction No. Analysis Qualifiers ‘ Commsms
R,

| | A jl!

P21
sE—1
L
o
/ “’"”7
ﬁ/ - L
Anacn Wit o
QUALIFIERS:
J = Estimated quantity (provide reason) Q = Quantitation limit does not meet criteria
B « Contamination in blank {indicate which biank) A = Laboratory accuracy does not mest criteria
P = Laboratory precision does not meet criteria U = Anaiyte is undetected (indicate which analyte and
R = Raporting units mappropriate reason for qualification)
N = There is presumptive svidence of the presance NJ = Thers is presumptive evidence of the prasence of the
of the material material at an estimated quantity.

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

Reviewed by: __ ’/«% ¢ /Z/Z

-{'o/ﬂ?/‘?g,

Date:

AL2-54/SNL:SOP30448 A1



Sie:_fof Nou -E£- Sep;-»‘g Fre lds

AR COC: tooy+« 0O Data Classification: -2
‘ Saniple DV “
Fraction No. Analvsis Gualifiers , Commazats i
ER~129S - wbSBY- T
DFI THH0~33-3 | Az, Pt
~BHI-5-5

~Bii—w—5 ?

~-Brz-¢-5
-BH 3~5-5

Ef-12%5 —~whoepd

(
§
~8dz2-10-S - 4 2
l
4

SOF - BHZ--S 743q-97-6
1 ER- 27~ Woseq
1-@{—8!43-{»5 z
ER-12as-wbsgd S | |
-DFt-gH3 -r0-§ |
ER -2l -
wesBpH-CFI~ | T440-3B-2 | Ul
-8dt-5-%
~-BH1-r0-% 7 5
-Bife-¢-% )
-RHZ -5

~BH3 -8 (

Sample Na. Fraction No. - This value js located on the Chain of Custody in the ER Sampie 1d field.

Analysis - Use valid test methods provided below or if the result applies 1o an individual an2lyie within 2 test mathod.

use the CAS numbet from the analitical dara shest.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. 1t other qualifiers
not on the list are needed. contact Tina Sanchez to coordinar: adding them to the lisy

Comments - This is only to be vsed if a comment associated with the qualifier is not appropriazz, ne2ds modificasion
2cause of an unusual circomstance. or additional clarification is warranted. :

Test Methods - Anions_CE. EPAS010. EPAGOZ0. EPAT470 1. EPASDISB. EPASQS1. EPASZ60. EPAS260-M3,
EPASZ70. HACH_ALK. HACH_ NOZ, HACH_NO3. MEKC_HE. PCBRISC

Reviewed bh ’4%., ‘14 & e 10198




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

A Laboratory accuracy andfor 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 methad blank

Bl Analyte present in tnip blank.

B2 Analyte present in equipment blank.

B3 Analyte present in continuing 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)

J1 ' 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.

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

P2 Insufficient quality control data to determine laboratory precision.

Q Quaniitation limit reported does not meet Data Quality Objective (DQO)
reguirements.

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.

ui The analyte was also detected in a blank. The associated result is [ess than five
times the concentration in any blank.

urI 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 gualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list.






6 Odd/qz/

T

o QQQR\‘

Turnaround Time XNormal [[JRush Reguired Report Date

Company/Organization/Phone

Name Signatyre Init
Sample Chats Cafeclis (v CC ] Misk o121 [ 8ut-3j9k
Team A, S  SEARS ehre A, CL| Sl 3PV 2
Members i | Please list as separate report.

SFROLCOCII b ANALYSIS REQUEST AND CHAIN OF © & (kgw,\,,j A Page 1 of 1

Suparsadas {5-87) lssve Batch No. S AR/MWR No. 0//’ DC.. 9@1441 : "".{,

Dept. No./Mall Stop: 6133 MS-1147 Contract No.: AJ-248' f ZA’ ?—/ 7

Project/Task Manager: Mike Sanders Case No.: 7223.230 0 e

Project Name: 101 Non-ER Septic Fields | Lab Contact: Edie Kent/803-656-8171 SMO Autharizatlon S A,

- Bill to; Sandia National Laboratorie5 o

Record Center Code: ER/1295/DAT Lab Destination: GEL Supplier Services, Dept.

Logbook Ref, No.. SMO Contact/Phone: Doug Salmi/844-3110 P.O. Box 5800 MS 0154

Service Order No.: 0526 Send Report to SMO: Suzi Montano

Location Tech Area __!! | g Reference LOV (available at SMO)
Building W6584 Room %ué 7:—’ ° Container L& . LAB USE
Sample No. - ER Sample ID or &5 & Date/Time EE Preser- | B3 5 28 Lab
Fraction Sample Location Detail g2 & Collected & 2| Type | Volume vative 5% g S Parameter & Method Requested S‘E""

041487-002 | ER-1285-W8584-DF1-BH1-5-S 5 NIA 7/ ,éﬂ p7acl 8 | As | soom 4C G SA  [MBVOCs (8270) Gross A/B- L
0441488-002 ER-1295-W6584-DF 1-BH1-10-8 10 N/A J 78| 8 AG 500mi 4C G SA 8VOCs (8270) Gross A/B~
041489-002 ER-1205-W6584-DF 1-BH2-5-S 5 N/A } 0g0s| S AG 500m 4C G SA - |8VOCs (8270) Gross AR~
144490002 ER-1295-\WAo84-DF1-BHZ.10.5 10 NiA ]f [ AG 500ml AC, S St FIV7aYars rn‘-:_?g) Cross-NdB
041491-002 ER-1295-W6584-DF 1-BH3-5-5 5 N/A { Ogs0| S AG 500mi ac G SA \BVOCs (8270) Gross B
041493.002 | ER-1295-W5584-DF 1-BH3-10-8 10 NA |/ 1005 | S | AG | S00ml 4c G SA | 8VOCs (8270) Gross A/B~
o5 o |ER-DB-wedv- 18 | |F |7l 1095 \ow | & lafonl geste | & | U | 0Gs DenT D510 I
OYeod -0, | El- 1105 w GESY= B | nift dt |70 (032 | Doufe- | [L ve |& | fElocs

RMMA [Jyes XNo Ref. No. 1 Special Instructions/QC Requirements

Sample Disposal LJReturn to Glient XDisposal by lab EDD XYes [No

P P U ' P y Raw data package XYes [ INo

Ot/ G e/

1. Relinquished by ££. - m Crg. G/3/ 4. Relinquished by Org. Date

1, RecmvadV /// //Vg ,_/ Org. '7(—_27 Date —7// 22 /V Time s 4= ¢— | 4 Received by Org. Date Time
T Relnquned 0 72 Date Time 5. Relinquished by Org. Date Time
2. Received by Org. Date Time 5. Recelived by oOrg. Date Time
3. Relinquished by org. Date Time 6. Relinquished by Org. Date Time
3, Receivad by Org, Date . Time 6. Raceived by Org. Date Time
Original  To Accompany Samples, 1™ Copy To Accompany Samples, 2" Copy SMO Suspense Copy 3™ copy Field Copy (Pink)

Laboratory Copy {(White)

Return to SMO (Blue)

(Yellow)



Site: A/ort/ EE Sepric Trmues

O ECHrc. Suoc, (8270)

AR'COC: ccO4 / Daa Classification: ZAD!  Cieeds A‘é&
| Sample” pv
Fraction No. Analvsis Qualifiers” Comments
EE 129% WOLSAR P uJy Shpan Reowacl
4 FL BAN-S - ﬁbc’s )/( @ ey @ P(va TsuzM,Jl'
SH Jitnerapy
oy i
Bao o ’ NLM m

30\.\1 A%

BHZ §

4' H‘v rzjuw

ey l
BABIOY v
=i —
6807’ 750G L Mt’:r\.um\m j Less Fifrrns /0K
WL SPY. Q—\L\DUL& M
R 1295 Bl 7s. o2 1 /
i

Y

srirstores T8 (700 . 0z - 7) 1) bec U
Wm (/L/ Less 7oA 2O % :)(:_,(_M
oo | U IR EES S e
295 U ; .
(:Egﬁg;{[ jg,g A \/ LL) e

~ 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 o if the result applies to an individual analyte within 2 test method.
use the CAS number from the analviical data sheet.

DV Quaiifiers - The entry will be taken from the list of valid quatifiers 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 appropriaiz. needs modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methads - Anions , CE, EPAGC10. EPAGO20. EPAT470/1, EPASOLSB. EPAS0SRI, EPAS"&O EPAB250-M3.
EPAS270, HACH__ALK. HACH_ NO2, HACH_NO3, MEKC_HE. PCBRJSC

K

Date:

A NBec @B

Reviewed by; Q%E



SF 2001-COC (1097) intefnal Lab ANALYSIS REQUEST AND CHAIN QF CUSTQDY Fage {orl

Bparratas (-4T) Ivsue Batch No. " SARMVR No. AR/COC- 600450
Dept. No./Mal Stop: 6133 MS-1147 Contract No,: 1
ProjecUTask Manager. Mike Sande¢s il hit Case No.: 723,230
P : 40 SMO Authorization
roject Name: 101 Non-ER Seplic Fields Lnb Centuot. Warren Strogg1234-3313 Billo: Sancia Nationar Lavoraiores
Record Genter Gode: ER/Z95/DAT Lab Destination: ERCL Suppfier Services, Deft.
Logback Ref. No.. . SMO ContactPhone: Dauq Salmi/s44-3110 PF.O. Box SB00 MS 0154
Service Order No.: 0528 Send Report to SMO: Suz!i Montano
- " et p—. "
Location | TechAra W S Reference LQV (available at SMO) | -
Building _WBSB4 Reom %‘E z Container - o
Sample No. - ER Sample 10 or gl & DatesTima | B3 Preser. %‘%E éa ‘ oot
Fraction Sampie Location Detall 2 g P Collected ..Es§ Type | Volume vatve | E2F | & Parameter & Method Requested .
) w ] w B2 © )
041490001 [ ERA zs&w'assmn-aﬁyﬁ 10 T F; o934 S | AC | 300ml AC G 5A | VOCs (8260)
041480-004 | ER-1295-WeS84-DF 1-BHA10-5 10 NIA 730 S G 125mi AC G SA RCRA Metais, HE(8330)
L

:{ Special Instructions/QC Requirements
EDD XYes [INo
Raw data package XYes [INo

RMMA [JYes XNo Ref. No.
Sample Disposal [ JRetum to Client XDisposal by lab

Turnaround Time XNomal [ JRush Required Report Date e

Narne Signature | Init | Company/Organizafion/Phone
Sample 2 a | FA il [
Team ; 3 \ » L7 MDw frgial P YE: )
Members Please Jist as separafe report.
1. Refinguishad by w\ &:&El( TR ate % f, 2 [q&s Time 105 4, Relnguishes by T Ong, Date Time
1. Recalved by Qﬁ— 0. 4, 1‘3_"'-'-1 Oats _, /) ?jq, ¢ Time ) 1y | 4 Recelved by Org. Date Time
2. Relinquished b Org. " Dste i Tima 5. Ralinguished by Org. Dste Tims
2. Rageivad by Ory Date Time 5. Recerved by ng. Date Tims
3. Relinquishad by Ong. Date Time &, Relinquished by Oong. Cate Time
3. Raceived by Oy Cate Tirne B. Received by Org. Ciate Time
Original Yo Accompany Samples, 1" Copy To Accompany Samples, 2™ Copy SMO Suspense Copy 3™ Copy Field Copy {Pink)

Laboratory Gopy (White) Return to SMO {Blusj {Yeailow)



VOC Peer Review Check List

Batch ID:_Sue -O4

Did BFE Pass?

Did the [CAL Pass %RSD < 30%

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

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

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

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

Did all surrogates pass criteria for each standard and sample?

chf( No O
YesO No E/ sSec QLA«(%/&@L
Hanidr

YesO No™ See “Caac ﬂwxu.J.'v
Yes @ No 3
Yesd NoL[

Yesﬂ/ NOD.
Yes & No D

Yes Q/. No G N/A =

Yes 9/ No T

Yes E/ No G

Yes EI/ No G

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

Reviewed by: Xé&{ﬂwgkw«ém %j}o@%
Iy _ U [ [ 7 d/\.




SNL/NM ENVIRONMENTAL RESTORATION CHEMISTRY LABORATORY
NONCONFORMANCE AND CORRECTIVE ACTION REPORT (NCAR)

NCAR No. _ Z5-/Z0 (completed by ERCL QA Officer)

PART I - INITIATION (completed by originator)

ription of n
Acetone, MEK, MIBK, and MBK recoveries were high out of criteria in the CCV.
High out of criteria %RSD for MBK in the ICAL
f nfo

The high out of criteria recovery for Acetone MEK M [BK and MBK in the CCV coufd
mdlcate a posmve bias, ard-uacomp ¥ - -

G G o0 TOF
Samples 6807- 600450-01 9807-600465-02-03 Jwere non-detect for these analytes.
Recalibration of the instrument is not required by EPA method 8260B in this situation
unless the CCC or SPCC compounds are out of control, Therefore batch will be
validated based on the fact that the CCC and SPCC compounds were recovered in
control in the CCV. These samples were not rerun because, their hold times would
have been exceede after 7/27/98. Alsc a large sample load and consecutive power
outages that occurred, July 16th, 17th and 20th, 1898 would have push other samples
further into their hoid time.

High out 6f criteria %RS0O for MBK in the ICAL is an indication of a non-linear curve
which results in a high bias for MBK at the upper portion of the curve. However the
curve at the lower concentrations is very linear, therefore the data is unaffected.

Associated Samples: 9607-600450-01, 9807-600465-01, 02, -03
Associated Batch #s: BYESE.049
Associated COCs:600450, 600465

PART Hll - CORRECTIVE ACTION
Corrective Action Required? CYES BINO

Date(s) for completion of Corrective Actions %4

PART lll - ACCEPTANCE AND APPROVAL

Tt Elaevesss W 5 F[f%ﬁ >
Originator {print) ~Signature ~

E
ERCL QA Officer (print) Sngnat;ﬁ % 22




PART IV - VERIFICATION OF COMPLETION OR CLOSE OUT

Comments X
LHoesre [Piomrees ﬁ&?&_ﬂ&.‘éﬁ___ %[fﬁ
ERCL QA Officer (print) Signattire at




Site: {G(~ ‘UM’ ER gefnlirg ):’e(e{(

AR COC: !,)0@ {5 Dara Classitication: pu-2
| Sample’ ! Dv
Fraction Na. ‘ Analvsis Qualifiers Comments
ER—(285 ~wbs B -
JJDFI-—SPF'{"IO-S Teto-32- 3 J’}AZ-

(4“qia

Sample No. Fraction No. - This value is locared on the Chain of Custody in the ER Sampis [d flz/d.

Analysis -~ Use valid test methods provided below or if the result applies to an individuaf exalite within a test methed.
use the CAS number from the anafytical data shest.

DV Qualifiers - The enmry will be taken from the list of valid qualifiers and associated comments. If other qualifizrs
nct on the list are needed. contact Tina Sanchez to coordinare adding themt to the list.

Comments - This is only 1o be used if a comment associated with the qualifier is not approcriate, ne2ds modification
becanse of an unusual circumstance. or additional ¢larification fs warranted.

Test Meshods - Anions_CE, EPAS010. EPAS020. EPAT70 1. EPASOISB. EPASOSL. EPASI60. EPAS260-M3,
EPASITO0. HACH_ALK. HACH NO2. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by {/‘% 4’ /2*[" Dute: /O//‘{/gg




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

A Laboratory accuracy and/or bias measurements for the associaied Laboratory
Conrtrol 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 blank.

B3 Analyte present in continuing calibration blank.

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

in conjunction with other qualifiers (i.e., AJ)

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

J2 The helding 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 acceplance criteria.

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

P2 Insufficient quality control data w determine laboratory precision.

Q Quantitation limit reporied does not meet Data Quality Objective (DQQ)
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 Jess

than ten times the concentration in any blank.

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

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

* This is aot a definitive list. Other qualifiers are potentially available, see TOP 94-03, Notify Tina
Sanchez to revise list.



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

a———

Project Leader [ puy anfoa/ Project Name

ARICOC No. _ 600950 Analytical Lab

(0( MNoa ~ER 'ie,o/[r'c_ Frelds Case No.

Ete"f L S0G _Nol.

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

1.0 Analysis Request and Chain of Cuslody Record

Rev. |}

et A
I _mber Y95

Yo D155

722%.2%0

wA

Line Complete? Resolved?
No. ltem Yes | No if no, explain Yes No
1.1 | Allitems on COC complete - data enlry clerk inilialed and daled vA ot epplrcable -

1.2 | Container lype(s) correct for analyses requested — -

1.3 | Sample volume adequate for # and types of analyses requested | —

1.4 | Preservalive correcl for analyses requested —

1.5 | Cuslody records conlinuous and complele -

1.6 | Lab sample number(s) provided —

1.7 | Condilion upon receipt information provided —

1.8 | Tritium Screen dala provided {Rad labs) A Kol applrcable, o~ BrasaA- {ocafro-t

2.0 Analylical Laboralory Report

Line Complele? _ Resolved?
No. ilem Yes | No if no, explain Yes No

21 Dala reviewed, signature —

2.2 | Dale samples received —

2.3 | Method reference number(s) complete and correct — )

2.4 | Qualily conirol dala provided (MB, LCS, LCD, Deteclion Limil) 2Dl avalyeed wiPi cubuaifled  S0aples

2.5 | Malrix spike/malrix spike duplicale data provided(il requested) —— Nele: ot regues bked

2.6 | Narralive provided — i —

27 | TAT met A Uat _agplreable .

2.8 | Hold times mel — N

2.9 | All requested resull dala provided — _

Based on the review, this data package is compléte [FFres (] No

I no, provide : correclion request lracking #

VA

and dale correclion request was submilled:

Reviewed by: 4.#., 4— ZJA Date: !0/"/(?5

Closed by:

Dater




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

Project Name ___ (01 tJon ~ER Sepfe Frelds Page 1 ot 5
Case Number TZ2=23. 230

Sample Numbers ER-129S- wispf — OFI—BHH~—10-5

AR/COC No. 600-/SD_ Analytical laboratory ___ ERCL SDG No. MA
AR/COC No. Analytical laboratory _ SDG No.
AR/COC No. Analytical laboratory . SDG No.
AR/COC No. ___ Analytical laboratory SDG No.

1.0 EVALUATION ,
M T, -

tem Yes No I it no, Sampie 1D No./Fraction(s) and Anaiysis
R .

1} Sampie volume, container, and

ion correct?
praservation corr o
. A _

2} Hoiding times maet for ail

sampies?

—
_

3} HReponing units appropnais for the

matrix anc meet project-specific -

requirements?

4} Quantitation limit met for alt

samples?

L #ﬁ
5} Accurasy

a) Laboratory comrol sampie
accuracy reporied and maet for

all samples?

b} Surrogate data reported and

mut for all organic sampies -
analyzed by a gas chroma- gl

tography technique?
Reviewed by: My 4 zl"’
{

AL2-54/SNLSOP 30448 R1



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

Page 2ot &

R S Y —— —
item Yes | No i no. Sample ID No./Fraction(s) and Analysis

k . &) Matnx spike recovery cata SI98-2¢4 =7 boscum C b ved
reporied and mat for all
"
samples for which it was {Gw \ @
'reqmsted?

§) Precision Mot applicable | tes duplreale
a} Laboratory control sampie T

precision reponted and met for | UA M!‘ a-a li—itd w rHn ‘r'u"bM"‘h[{d
all sampies? Clenrf s ‘

b) Matrix spie duplicate RPD ﬂ
data reponed and met for all
samples for which it was —_

L requesied?

7) ‘Blank data
J a) Method or reagent blank data ' :
f reported and met for all e —B
samples? -
b) Sampiing blank (e.g., tield, Nebt applicable
trip, and equipment) data
reported and met? N A

B) Narratwe inciutied, correct, and

camplete?

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give
SNLU/NM ID No. and the analysis, i appropriate, of all sampies attected by the finding.

0 'ﬂw P—Ef‘cew(‘ MO [ OLre vy ‘I';/' bC-fr‘uM wad L—Voi-eﬁ( (aw re M‘(
M Sauﬁ/[—e (S/?&*Z‘-f.}. Tle percent rtcoue »:Z« "E:f barrum im
He 0 Sawple Lwad  weflunn (o-«l!‘f‘a( (.M:A . Tk RPO Lr

Reviewed by: —_ 74—1(;., 4 2—/{-—(‘

Date: rolex {23

AL2-94/SNL.SOP3044B.R1



DATA QUALITY INDICATOR CHECKLIST
. (DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 3ot 5

2.0 COMMENTS CONTINUATION SHEET

M< /MJD Poir  wae a(JO u_,-;‘/—(m'/\ Ca/JLro/ (fmﬂl'.r,

Reviewed by: M—; / ﬂ
1 TN

Date: ol el 98

AL/2-34/SNL:SOPI044B A1



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

Page 4 ot 5

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

*
Sample/ . .
Fraction No. Analysis Quafifiars Comments
o A

v

ARach shoet for

QUALIFIERS: ‘

4 = Estimatec quantity {provide resson) Q =« Quantitation imit doss not meet criteria

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

P « Laboratory preeision does not mest criteria U = Analyte is undmected (indicate which analyte and

R « Reporting units inappropriate reason for qualification)

N = There is presumptive svidence of the presence NJ = There is presumptive evidence of the presence of the
of the material fnaterial at &n estimated quantity,

UJ = The materiai was analyzed for but was not
detected. The associated vaius is an estimats
and may be inaccurate or imprecise.

Reviewed by: Mi / J ZL

AL2-54/SNL:SOP30448 Rt






SF 300 .C0x odn internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY page 1 of 1
Suparsadet [$-97) hisun Batch No. ﬁ/ /‘4 SAR/WR No. AR!COC‘ 600451
Dept, No./Mail Stap; 8133 MS-1147 i { Contract No.: AJ-24804
Project/Task Manager: Mike Sanders ; ;i ; i 1 Case No,; 7223.23¢
Project Name: 101 Non-ER Septic Fields ______lLL_._____ SMO Authorizaon__=>
rojact Name on-ER Septic Fields Lab Contaot Edie Ken 03-556-817 Bil to: Sandls NatioRaT Laboratories 2 1§
Record Center Code: ER/1295/DAT Lab Destination: GEL Supplier Services, Dept,
Logbook Ref, No.: SMO Contact/Phone: Doug Salmi/844-3119 P.O, Box 5800 MS 0154
Service Order No.: 0626 Send Report to SMOD: Suzj Mentano ]
Location | Techarea _ It o Reference LOV {available at SMO)
Bullding _WB684 Rootn £l 2} @, |_Container 25¢| @ i
Sample No. - ER Sample {0 or L | & Date/Time gs Preser- E"'E z i sl
Fraction Sample Location Detail 2 § 95 Collected 33| Type | Voume | vatve | &23| 3F Parameter & Method Requested | ™7
8] D
041490-002 Ea»izsf»wmoﬂ-m%;ms 10 | NA | 3o peto |5 | AG | 500ml | 4C G | SA | 8VOCs (8270) Grass A/B

—
RMMA [JYe§ _XNo/ Ref. No.
Sample Disposal [ JRetum to Client XDisposal by lab

B Y

#1 Special Instructions/QC Requirements

| Raw data package XYes [INo

i EDD Xves [ INo

——
| Turnaround Timeé XNomal) [ JRush Required Report Date ey it Rl
. Noftw—="" Signpture Int | Company/Organ Phone

Sample M_ R

Team Chste, foderly S . <o | MM o [RE [ 5 46

Members " Please Jist as spparzate report.

1. Relingquished by _P | Org, (‘n L"‘xl Date 2/& lqﬁ Time oq 4o 4, Relinquished by Org. Data Tima

1. Racsived by > . Da Time (3 4, Received by Org. Date Time
/ * d—,p Time /¢5% ¢ 5. Relinquished by Org. Date Time

2. Recalvedsy— L~ ng. 7 78 Time 5. Recaived by Org. Dazle Time

3. Refinquished by Qg Date Time €. Relinguished by Ong. Date Time

3. Recqived by Org. Date Time 5. Received by Cry. Crate Time >

Original  To Accompany Samples, 1* Copy To Accompany Samples, 2™ Copy SMO Suspense Copy 3" Copy Field Copy (Pink}

Laboratory Copy (White) Return to SMO (Blue)

(Yelow)



, A
| Contract Verifica.. Jn Review (CVR)

é}wproject Leader SANDERS Project Name NON-ER SEPTIC FIELDS
ARICOC No. 600447/600426/ Analytical Lab GEL
800438/800451

In the tables befow, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

CVR.doc

Case No. 7223.230

)

SDG No. 9807351A,BC.D

Line Complete? Resclved?
No. ffem Yas { No if no, explain Yes No
1.1 | All items on COC complete - data entry clerk Initialed and dated | X
1.2 | Container type(s) correct for analyses requested X
1.3 | Sample volume adequate for # and fypes of analyses requested § X
1.4 | Preservalive comrect for analyses requested X
1.5 | Custody records continuous and complete X
1.6 | Lab sample number(s) provided X
1.7 | Date samples teceived X
1.8 | Condition upon receipt information provided X
2.0 Analytical Laboratory Report
Line Complete? Resolved?
No. tem Yes | No If no, explain Yes | No
2.1 Data reviewed, signature X -
2.2 Method reference number(s) complete and correct X
2.3 QC analysis and accepfance limits provided (MB LCS, LCD) X
2.4 Matrix spikelmatrix spike duplicate data provided(if requested) NA
2.5 Detection Limits provided; PQL and MDL(or IDL} X
2.6 QC batch numbers provided X
27 Dilulion Factors provided X
2.8 | Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X
2.5 | Rad analysis uncertainty provided (2 sigma eror) X
2.10 | Namative provided ' X
2.11 | TAT met X
2.12 | Hold times met X
2.13 | Were contractual gualifiers provided X
2.14 | All requested result data provided X




)
3.0 Data Quality Evaluation

CVR.doc

item

Yes

No

if no, Sample ID No./Fraction(s) and Analysis

3.1)Reporting units appropriate for the matrix and meet contract specified or
project-specific requirements? Inorganics and metals reported as ppm
{mg/titer or mg/Kg). Units consistent between QC samples and sample
data.

3.2)Quantitation limit met for all samples?

3.3)Accuracy
a) Laboratory control sample accuracy reported and met for all
samples?

MANY ANALYTES QUTSIDE QC RECOVERY LIMITS FOR SVOC LCSA.CD
AS NOTED IN CASE NARRATIVE

b) Suirogate data reported and met for all organic samples analyzed by
a gas chromatography technique?

c) If requested, matrix spike recovery data reported and met .

3.4)Precision
a) Laboratory control sample precision raported and met for all
samples? For rad analysis, sample duplicate precision reported and
met. '

MANY SVOC RPDs OUTSIDE QC ACCEPTANCE LIMITS

LEAD OUTSIDE RPD QC LIMITS—MS/MSD & SERIAL DILUTION
ACCEPTABLE

b) If requested, matrix spike duplicate RPD data reported and met.

3,5)Blank data
a) Method or reagent blank data reported and met for all samples?

b) Sampling blank (e.g., field, trip, and equipment) data reported and
met?

NA

3.6)Contractual qualifiers provided: *J'- estimated quantity; “B"-analyte found
in method blank; “U"-'analyte undetected (results are below the MDL or
Le (rad)), “H"-analysis done beyond the holding time,

3.7)Narrative included, correct, and complete?




4.0 D..a JJality Evaluation Continuation
Summarize the findings in the table below, List only samples/fractions for which deficiencies have been noted.

)

CVR.doc

Sample/
Fraction No,

Analysis Qualifiers

Comments

Were deficiencies noted. & Yes

Based on the review, this data package is complete. ® No

if no, provide :

Reviewed by: 1>, o Q Snr s Ao Date: 9.18-98

nonconformance report or correction request number

Closed by:

and date correction request was submitted

Date:




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

A Laboralory accuracy andfor bias measurements for the associated Laboratory
Control Sample (LCS) do not meet acceptance critenia.

Al Laboratory accuracy andfor bias measurements for the associated Surrogate
Spike do not meet accepiance criteria.

AZ Lasboratory accuracy and/or bias measurements for the associated Matrix Spike

{(MS) do not meet acceptance criteria.

B Analyie present in 1aboratory method blank

Bl Analyte present in (rip blank.

B2 Analyte present in equipment blank,

B3 Analyte present in continuing calibration blank.

J The associated value is an estimated quantity. (Note: this qualifier may be used
in conjunction with other qualifiers (i.c., A,T)

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

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

P Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCSA.CSD) do not meet acceptance criteria.

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

P2 Insufficient quality control data to determine laboratory precision.

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

= requirements.
R The data are unusabie 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 limes the concenuation in any blank.

uil - The analyte was also detected in a blank. The associated result is less than five
rimes the concentration jn any blank.

ul : The analyte was analyzed for but was not detecied. The associated value is an
estimate and may be inacourate or imprecise.

* This is not a definitive list. Othcr qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise list. Updated:March 10, 1998
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CHECKLIST (CONTINUED) AREEY!
Projeot Name N & Sl Feds Site Nema ’\_eﬂ-,z,?g-
Labommtory Name/Job NosBatch Na. 4 C &L Chaln of Custodvics_\b .,
Anaiydia Method ddsc 3Zov Epa 700 |Parsmeter ot £ amina Z_\;&b CAKE
REVIEW ITEM ves | wo | na COMMENTS 4
4. Preparstion; Entire pracedure? V4 / f 0
H. ANALYTE DETECTION et Lerkr ;«-ﬂ"
1. Detaction Amit semple/batch spocific? | 7% )i
2. Enors evaluated? /
3. Falss positivosinogatives suspected? ./
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ANALYTICAL RADIOCHEMISTRY DATA VAUIDATION [ o+,
— CHECKLIST Lov 997
_ S Goe {3 8

Projecttiame  NoW ER Sp, Ll Freid, swotame  ERR J29N

Laborstoty Namekiob NoJ/Betch o, 2z ¢

Catn of Custody fia.

Analysis Method HASL 3¢0

Erp Geo

Paramaeter List: éw——u&&u 4 7%

AREVIEW ITEM

A. HOLINNG TINMES

1. Preparation snd analysis halding times
moet?

NA COMIMENTS

2. Bhoct-half #le paramoters analyzed for snd

chacked?

E. CALEGRATION VERIFICATION

mwwm«n«gﬂ

% Cot v tan

N
1

2. Frequency: Delty Y _ weekly 7, o

monthly __7

3. Acceptance crileqa: Met?

{C. LABORATORY CONTROL SAMPLES

1. Standand: Independent, conffiod referance
metenal?

LC;_/;( Sp b ag “Cezphrncy
iR e

2. Frogquency: Each batch?

/

3, % Recovery 80-120% or___ 7

3, > THOO BLANK

1. Frequency: Each baich?

—7 _
Mo TwJuf» Aoty ds abolve RL.

2. Matibe Matrix specific?

8. Praparation: Entire procedure?

&, Blanks show comtamination?

E. MATRIX SPIKE

1. Fmquoncy: Eech batch?

2 Matrhe Matix spacific?

3. Prepangfion: Entica protadure?

4. % Recovery: 75-128% or_____ 7

-, ANALYTICAL YIELDS/OTHER

1. Tracer; Comect type, recovety mel?

2. ingrowth andlor decay: Correct factors
appliod?

3. Sollds dans-lr Planchatis loading
<5 mgfem®?

. DUPLICATE

1. Type: Lab or field?

Dughcaf, R To Aufte

2. Frequency- Each barch?

N

,»\JL-; “(c?,.,iwa; [="of Mﬂ,

3. Mattx: Metdx specilic?

—
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Sample” ov
Fraction Mo, Analysis Qualifiers Comments
ERIAIS. bswe- Coodd I Blank vike 2 T OO .
JoFL-BH D,iected NI £ 5o
{ "

b farnt Lo tve-Fi o
$;/vt/ I - »
fsqhﬁu-« - ,}_’ ,eECuv-“'7 Lot | Povr o ne

J datreied i Sanp e

e aE ke B OAMIYLIE MO SUNIYIAIY

Sie: Muw R S .ptee Fulcé;
LS

ARCOC: Data Classification: {49 ,; a1 G
‘?—_W .

Poda | cao accey fo b{e

QC wu-&fur? c:?‘%'dw &fk*?ua.‘t

Samgple 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 analvie within a test method.
use the CAS number from the enalvtical data sheet.

DV Qualtifiers - The entry will be taken from the list of valitl qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez 10 coordinate adding them to the list.

Comments - This is only to be used il a comment associated with the qualifier is not appropriate. needs modification
becayse of an unusual circumstance. or additional clartfication is warranted.

Fest Methods - Anions_CE, EPAG010. EPAG6D20. EPA7470/1, EPAB015B. EPAS081. EPAS260, EPAS260-M3.
EPA8270, HACH_ALK. HACH_NO2. HACH_NO3. MEKC_HE. PCBRISC

é ’T‘—VQ M Dale: [2 ~2Y- 74

Reviewed by :




warares dube & RIS R YR JUIRMLIVIAILLE

Site: NMen 48 5&9 Fic Fie Mf
[
<.AR'C I r XN Daia Classification: oV ‘! cf
f Sample’ DV
- Fraction No. Analvsis Qualifiers Comments
Lob\1% £ [255- kS o-0fF [-8F 5 Semp ko Com foantrs Fion
0643 ':94’(-‘_85.—10:( v M-‘% zio X ARanle Guce. bofra
€ f 135 -1 OFTHHE . . oie Rocortg Loween {-{N.ﬂ__,
{?{30““—(’ , '3@1__00 H T [evaren cu:c FoLan < i .
— 0"’ & S.;,\,,,#L Alfv B N
—— 049 H- c0Y, : ness H ane N o
R (295 -61B PP’-‘dH svoc APD  debs rok mee Y
boo2le 5413 67-boA | (Fnbive rmdvf) VT | er d—W"* ‘\\3/5\)- SM_G';/(";
\¥ N * c*“‘_‘l—":"!
us [ et nes-westig S A yNa:;,T,Q,”;q:ﬁ.CMJ vy
{Pso . - u__.h,rg S U T ’r
oYiYGo 003 { ‘“’T‘/‘”/
W i
- j&k if

: - (e

w~r—:¢tf\N

qequeafe.

Sample No./fFraction 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 resalt applies to an individual anahze within a test method.

use the CAS number from the analytical dama sheet.

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

Comments - This is onlv to be used if 2 comment associated with the qualifier is not appropriate. needs modification
becaiise of an unusual circumstance. or additional clarification is wamanted.

Fest Methods - Anions_CE, EPA6010. EPAS020. EPA470/1, EPA8015B. EPAS081. EPAB260. EPAZ260-M3.
EPAB270, HACH_ALK. HACH_ NO2, HACH_NO3. MEKC_HE. PC BI_USC

{ T2 Mol

Reviewed by

Urdte:

(2 -24- %8




Listof 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 acceplance criteria.

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

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

B Analyte present in laboratory method blank

B1 Analyte present in trip blank.

B2 Analyte present in equipment biank.

B3 Analyte present in continuing calibration blank, .

E The associated value is an estimated qu&ntityr(ﬂote:-d:isqualiﬁsrmaybé-use_d -
in conjunction with other qualifiers (i.e., A.T)

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 {abaratory 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 (MSMSD) do not meet acceptance criteria.

P2 Insufficient quality control data to determine Iaboratory precision.

QL e . Quantitation limit reported does not-meet Data Quality Objective (DQO)-- - - -
requirements,

R : ‘The data are unusable for their inlended 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.

19)] ‘The analyte was also detected in a blank. The associated resultis less than five
times the concentration in any blank.

uJ . 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 potentiaily available, see TOP 94-03. Notify Tina
Sanchez to revise list. Updated:March 10; 1998
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TOP Se-tF

Fev. D
Attachment ©
Fage 95 of 115
July 196«
ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verdiication/Validzlion Level 3 DV-3)
? 213,230 : : Fage 1 of
Cese? T (9 el g a
SITE OR PROJECT MVeN ~ER Shebic Frelde Rsampieips _ 1 egveed
ANALYTICAL LABORATORY G €. NO. OF SAMPLES see AfPcol's
LABORATORY REFORT # 980735 1A 986735 1B,
CASE NO. PoTITIC, AEeT3S D
booYq7 _
(o0 oqu 20 DATA ASSESSMENT SUMMARY
(poe
d’egg::g{as;!rob!emsfquaﬂfketions below (Action tems and Areas of Concarn)
VOC  SYOC  FESTFCE  QmbEd .
Bupec
1. HOLDING v / oA J
TRAESFRESERVATION
2. GCMS INST. FERFORM. v / /
3. CALISSATIONS WINDOWS v s /
4, BLANKS S I ?
3. SURROGATZS v/ v
: : 2 Ov S OvYe,
5. MATRIX SPIKE'DUP Ve a VT AT Y
7. LASORATORY CONTROL AR WA /
SAMPLES P *
8.  INTESNAL STANDARDS / e
c  COMPOUND v J/ /
IDENTIFICATION
0. SYSTEM PERFORMANCE. . ... / J s
11.  OVERALL ASSESSMENT / v N -/

v {chack mark) — Acceplable: Data had no problems er qualfied due to minor problems
N - Data qualified dus to major problems
X - Froblems, but do not affect data

Qualiiiers: J - Estimate
UJ - Undetected, estimated
RACTION [TEMS:

e {ﬂ:‘-—paéh—-‘amtg-m}l - ;umm}_

AREAS OF CONCERN:




1CP 9233 . P
Fev. O

Azazhment C

Page 100 cf 115

July 1684

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation { evel 3 DV-3)
Page 2 of 18
FROJECT/TASK LEADER: Sae S\Mﬂo F\ wd w}t S-Uhnw-\q,g!

7

ACTION [TEMS:

-t

ARZAS OF CONCERN:

OVESALL DATA QUALITY ASSESSMENT

Reviewed By: { T:»Q VV(va

Data: - ey boedfaa
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TGP 5403

Aev. 0
fzachment C
Fage 102 of 115
Juty 1554

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data VerificatiorvValidation Level 3 DV-3}
. Page 4 of 18

2.0 GCS TUNING CRITERIA j

Has a GC/MS tuning pig-?énce been analyzed for every twelve hours of sample znalysis for ea
insirument used? Yes No (J

3C/MS

Was the comect siandard (fisted in the EPA Method) used? Yes E/ No 3

Have the ton abundance crileriz been met for each tuns? Yes No D

NGTE: GC/MS sbundance criteria is specified by EPA method for GC/MSdnzlysis (EPA 8240A or 8270A).

¥ no for zny of 1ha zbove. list 2ll the data assaciated with the tune 154 either fziled criferiz oc in which there

was 1o une.

DztleTime

eI

Sampiz Affecied (Action)

o -x

—_—

1 e TR LTIWE L]

a —

]
i

|

| /
IR.7av
YA

I U

|
I
I :
!
i

Check for transcription’calculsiidn erors. If errors zre prassni, brslly summarizs nas2sszry changss:

e

yan

Is the’Spectra of the mass calibration acceptable? Yes Ei/ No [J

Reviewed By:

Nata:

é_ .T_.{"Q fmﬂnéh/ .

# mwfr e



WP 9¢.03 -
Rev o
Aliachiment C
Page 105 of 115
July 1664

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data VerdicationvValidation Level 3 DV-3)
Page 7 of 18

4.0 INITIAL CALIBRATION @/
Hzs initial calibration been performed as required in the EFA method? Yes No £

Waere the comect number of standards used o calibrate the 'ins:rumem? Yes No O

For GC analyses of PCEs and Pesticides, did the taboratory follow the comrect 72-hour seguence of anajysis'j

Y&SD NOD A/UT A’Ffllc'“J(“:’
List below compounds which did not mast initizl catibration criteriz cutlined by the €7 A method,

— }‘] —

r! insirumern 1D

i | pae | Compound Lj?n‘:sa l Acsion Sampw
; | l I | e
f | I | i — )
| | ] | _
a | Ao
g : : Vi

{

|

|

;

L |
] |

|

!

1

x

\—--*..__

vapaan | A
—|m

. | pu— | —————r § o b —

- 3 h - - -
Check for transcription/calculation enmors. I errors are present, summarze nacessary comections bealow:

.._.__ < — 1) 1



TCPSL03 . : B
rev. O - :

Anachment C

Fage 106 of 115

July 165¢

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

Page 8 of 18
5.0 CONTINUING CALIBRATION

Have cogffinuing calibration standards been analyzad at the frecuency specified in the TPA method?
Yes No [1

List below aft compounds which did not meel continuing calibreiion requicements.

=

E Instrument 1D Date t Compound l R0 Action //iﬁj "

i | | [ - | _— | ;

I . ii;

] | | g | | a'@

| | | |

| I | | .

ﬂ — | |- I | ii

!l | I I | |
e

Check {or transcription znd calculation eqrors. It errors are founs. bristly summarize nacessary correciions
below:

Reviewed By: § Tk b

Date: - ja fryiqn- :
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Fev. 0
Atachkment C
Page \07 cl 133
July 1854
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verfication/Validation Level 3 DV-3)
Page ¢ of

6.0 BLANK ANALYSES
6.1 Method/Reagent and Instrument Blanks

Has a methodreagent biank baen anglyzed for each set of samples or for every 20 samples of similar may
whichever is more frequent? Yes No I

Hzs an ;ﬁs.rumﬂnt blank been analyzed at least cnce every twelve hours far cach GCMS sysizm used?

No (1

6.2 Field'Rinse'Equipment Blanks

Yes

Arg there tield rinss’equipment tlazl?é associziad with €2ch sampling czy or 2t frequency sperified inths
sampting plan. Yes 3 No

Lis; below compouncs for which 2nzfysss wara raquesizd that wers d in any of the h!artrs analvzse

Com:

amp5= Riis
chiont

glank 1D l Compound

J(:«!FS 5 15 zta ] ! Acdzn Level
X% <
‘ 1738 1533 6% |”‘*@W!f-“:lﬂ'gl 055 | Sk condidetinn
Infacpy Is25953 |59 e | o6 | go L 8Mak ep
l ! | ] lﬂffu"“f v gLur- {l -ﬁrcce
‘ l ' I ‘ W"%},[&H 111 = fawn
i ' { |["{’Wo‘]"v}; La\l‘!:ﬂ-”h(nw
" |
l |

PQL = Practical Quantitation Limit from EFPA Method.
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TCP 5403

Fev. 0 -
Atachmen1 C
Page 102 of 115
July 1954

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

Pabe 10 of 18
Are there any TICs present in the blanks that are aiso present in the samples? Yes 0 No qu '
if yes, list below.

7.0 SURRQGATE RECOVERY

were surrogate recoveries evaluzted for each of the samples analyzz3 by GC or GCHJ54 S

ves (J No [

contros limits used fo svaluate the percent recoveries.

Surrocaie Compound ,&b 5 e 1'21‘ . ﬁan‘.ral Limis

List below the parcant recoveries which did not maet either SW-B23 zrieria or criteria lisisd abovs,

Surrogate ’
Bat Sample IDiMatr Corm d %eRsc - Acti
2le ample atrix Qrpoun C oe) cion |
[ R - ¢ ¢
A 7T el N R NP R T
e - Wi borne 4\ | @312 > ot o Sprcesth
4/&/% ISTh %"fo/j,,} 2 Floevophted]| 1.9 (a4 ""’*) lonr. Ziccvey >
{ r am~e NDI R?D
{ Pin W < fﬂ
AETTIEVTE T (o T
- gntie «:wwtesmi'ﬁi:
LAl

T of Aected .

' n
Reviewed By: { ! '“Q W\"“"‘L\_ )
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TOP 82.00 ~
rev. 0
Arachment C
Fage 109 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

{Data Verification/Vafidation Leve! 3 DV-2)
Pape 11 of 1

i surroggie recovery wes outside of control limits, were the samples or method blank reanalyzed?

Yeslj Ne [J

Are method blank surrocate recoveries outside of limits upon reznzlysis? Yes E/ No ]
Aie transcription’calcuizticn emors prasent? Yes 0O mo LJ/

¥ ¥25. NOlg [ETESIErY Corrections.
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TCe 6533

Fev. 0
Atacament C
Page 110 of 118
July 1654

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verdication/Validation Levet 3 DV-3)
' Page 112 of 18

8.0 MATRIX SPIKE-MATRIX SPIKE DUPLICATE {MS'MSD) ANALYSIS

Were;d.}iMSDs analyzed at the frequency required by the EFA method or QAFjF for ezch matrix type?

no OJ

Yes

List below %5 recaveries and RPDs of compounds which did nzt mest criteriz. Indica2 on chart critzria usad to

eveluata recoveries and RPDs.

o0
1)
Rl
]
(3]

I Laiz Samgle IDMatrix Compound AFD A Action
1.8 3 » ; '
] A Pyrene /- Roc | o7 | S2-55 ]
wmsDjSe '-,’ ' -3¢ "

/_ fﬂl’m R?.D S%r? (‘;/\vzo%l{}f Lf\N“-L. '}d%:

fm ot <8y fow a _,ﬂ« - H:I

i¥ :
S::»—»«WZ ftug—u.f D, S’Mml/c.:

rafolbr en guilified 3

i
]
I
T

Reviewed By: 13 T?lp V’An— S
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TOP £.03

rev. O
Altlachment C
Page 11t ¢t 113
July 1952

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 32 of 18

o0 LABORATORY CONTROL SAMPLE ANALYSIS

Have lzboratory control samples containing a representative number of the compouncs of interest bees
znalyzed at the frequency specified in the EPA method or QAFjP?

Yas No {]

Evaluate percent recoveries based on control limits established in individual ZPA methods. or use esiztiished
lz5arztory controf fimits. List below racoveries of compouncs which Cid not meet critefia with referanzs
carxrol limits used. '

b Cae | Compound °'F*""l Conirol Linis I Aticn { Samgiss Atzmied

l
!3/3/?5’ mel pt;’yud. 16 |6°rfc-us‘ |(~h\;{\.@ M.fu})".f:: ND . ﬂo—f“’
|
i
I

} i | l_?_\/“;:‘)cfj IR mcnnﬂr,y

? | | | |

smirai Limit Sefersncs; -

tvaluziz RPD baszd on conirol limiis estebl: s..:d in ingivicuzl ZFA mathods. or use esizblished !:—:::.—a::.—y
conmirol limits. List below recoveries of compounds which ¢id not mset critzriz with raferanze to cantrsi B
usad.
&P D |
Date Cempound [ :Je"' Control Limits Action l Samplzs Afzcied
af2q[as NRThE 2 0-26. + G |2
Mot [ Trvchorbedaeg ™7 [ 207 AP0 &t ot oo v
'7, (,lef/\mq {27 g~20 (‘"3’1") g’m\,’.._!,& rosri4s
H—Nl"’rdri\mll 3’.1 I o.-3[.’ o '\SD Qf—, ‘J{W
Y cflove—3 ‘ ‘Tuelc‘rudc u1 LA
""\vl Pi‘\-“"‘f o-2o 2
Control Lirhit Reference: § ovg ER nfc-t1d
A(Mﬂ,ﬂ(mz‘/s a~-23.2 DFT -8R
-~ Midbre socdgpropylasming G| 0254 Y1767

© Phoased . go.l o©-=2%.1
(Cmf‘r“v’ﬁg N -’“‘F?"" “"fu#)
& T oaa |
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Aazhnent C
Fage 3112 of 115
July 1694

(
ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Valication Level 3 DV-3)
Page 14 of 18

10.0 INTERNAL STANDARDS EVALUATION

Lis: below the internal standard areas of samples or blanks which did not mesat criteria.

| Irternal Accaptable

Fange

Action

Date Sample 1D Out

|
g

|
|
i i
e R —

il

Arz :af.ef.:ion limas of the imismal siandards within 30 sezands of e assoaizisd caiibralsn siandare?

—
Yos

No L

11.0 TARGET COMPOUND LIST ANALYTES
11.1 GC'MS Analyses

Arz iz reconsirucied icn E‘;?ma:ograms. tha mass spzoiie for the idaniiied campounds. end the gzl svsism

grinicuts includsd?  Ysas No O

Is ¢hromatographic percrmance acceptable with respes: io:
Easaline stability? Yes No O

Resalution? Yes IX No [

Pezk shape? Yes [{ No (J |

Full-scale graph (attenuation)? Yes . No

Mevicwed By: Zr‘r‘,_,f Nt




TOP 54.03 ’
Fev. D

Aoachment C

Paoe 11£ of 315

July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verificzlion/Validation Level 3 BV-2)

, . Fage 16 of 13
Samples aflecied:

Check chromztograms lor lalse necatives, espe<iaily for the mutiiple peak components (toxaphene and FCEs;.
if false negatives are apparent and the appropriate PCB standarcs were not analyzed, ar if contirmed analysis
was not presert, flag the atfected cata.

Samples zlecied:

NOTE: Due 0 the compiexities of LS peslizics anaiys S, each analvtical ren shoutd ba reviewed to verfy
ideridication znd ¢olumn perionmance.

12.0 FIELD DUPLICATE ANALYSIS
Were fisld duplicatas submiied for 2nalysis? Y=3 B/ No U

il yes. calculaz2 RFD and use professional jusgmant o d2terming i iz date n2ads to be qualiied. List resuks
balow. -

/'
Szmple : Duplicz:2 Affecizd
Laie Sampl2 ID Compound ‘ Aesull | Resuli Samplss

l lzfa.w/i/ I
i
J/ o e_l/ }

| = i I

130 COMPOUND QUAN'I“ITATION.’REPORTED DETECTION LIMITS

Are there any {ranscriptionic quahon errors from raw data to reporied resufls (check at feast 109 ot posilive
resutis)? Yes O o

In addition, vendy that the corred! intsrnal standard, quantitation ton, and RRT were used 1o calcutzsie the resut
for a minimum of 10% of sampie daia.

Reviewed By é= T""Q Mo fn-
.. f= - S
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rev, 0
Atachmen: C
Page 115 o 115
July 1622

ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verdication/Validation Levsl 2 DV-3)
Pzoe 17 of 13

13.1 Chromatogram Quatity

Werz baselings sizble? Yes no

Wsre any negative pezks or unusual peaks present? Yes O o El/
Wers early efuting pezks reselved 1o basefine? - Yes G/ No. [0

Il incormest quaaiiiztions are evideni. not2 COMECtions Necessary Deinw!

ArE w2 reguirsd Suanitaion limits (g2tection imils) adjusizd to rehiz sample Ziutions and {or scis. sar’npia
moistrs? Yes no [

1 ni3. make nacsssary correstions and note below.

11.0 TENTATIVELY IDENTIFIED COMPOUNDS

#71 s-zn numbsr or reizntion time . estimatzd
e L f at

Arz Tzlatively ldentified Compounds (71C) properly idami
canzandration, and J qualfier? Yes 0 wneld

. gl
Arz the mass spesira foc TICs an dciated “best malch” spacirz included? Yes L] nNo [J
2 any TCL compeniids listed as TIC compounds? Yes ] no [J

/
Arg /saenﬁ the ions present in the reference mass specira with 2 rzigtive intensity greater than 12% also
/pn/essnt in'the sample mzss spectrum? Yes 0 n3

R Aaciowed R 4 m I oan L—D



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

A Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample {L.CS) do not meet acceplance 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 [aboratory method blank

B1 Analyte present in trip blank.

B2 Analyte present in equipment blank.

B3 Analyte present in continuing calibration blank.

J The associated value is an estimated quantity. (Note: this qualifier may be used
in conjunction with other qualifiers (i.e., AJ)

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

2 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
Sampie and duplicate (LCS/LCSD) do not meet acceptance criteria.

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

P2 insufficient quality controi data to determine laboratory precision.

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

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

¥} The analyte is a common laboratory contaminant. The associated result is less

than ten times the concentration in any blank.

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

us 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 1o revise list. Updated:March 10, 1998
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INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—-DV3)
Page 1 of 16

CASE NO. 7223.230

ANALYTICAL LABORATORY

(ABORATORY REPORT # Y80 135 /A, 730135 I8
F8c1357C,; 960735 iD
EWML

GHEL SAMPLE IDS

Sew NaM. ¢ okdk.‘f'“

TASK LEADER & e Pt v ey y
1, | NO.OF samPLES __ { 8 54, [ | agyeces
AR ogyy T |
tooH 1l DATA ASSESSMENT SUMMARY
eoo 43 & IcP AA MERCURY  CYANIDE
o 4
1.  HOLDING TIMES / Na e A A
2. CALBRATIONS AR / /
3. BLANKS 3 ! v _1[ -
4 1CS / ;
5. LGS / |
6 DUPLICATE ANALYSIS / s ;
~ 7. MATRIX SPIKE T v !
8. MSA
8. SERIAL DILUTION s ’—ﬂ
10. SAMPLE VERIFICATION /s /
11. OTHER QC s I s
12. OVERALL ASSESSMENT 7 4 \
v {check mark) — Acceptable
Other — Qualitied: J - Estimate
UJd - Undetected, estimated
R - Unusable {analyle may or may not be present)
ACTION ITEMS: $ev ‘:Mmavye. -flhéi"‘jf ..rvmmrv_?
hd ]
1
AREAS OF CONCERN: J
e - . /
REVIEWED BY: € f A Mokl

ARG WP SNLSOP3044C RS

DATE REVIEWED: ___[2 Q‘i} /986
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Page 36 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
‘ Page 2 of 15
ACTICN ITEMS: 4

Cou SM\QE EW‘Q“—;}[ Tf(/py\ mq?

Y

AREAS OF CONCERN:

OVERALL DATA QUALITY ASSESSMENT

1

Reviewed By: -4 ‘T;p Pk Date: { 2-{/ '2-‘1(/ 78

AL2-54WP/SNLSOP3044C A1




INORGANIC DATA ASSESSMENT SUMMARY FORM

1.0 HOLDING TIMES

(Data Verification/Validation Level 3—DV3)

- TOP 54-03-
Fev. 0
Atachment C

Page 37 of 115

July 1894

v

Page 3 of 1§

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding
time begins with validated time of sample collection.

Holding ' Days Holding Action
, Time Time was
Parameter Crileria Sample 1D Exceeded
- —
T [
l | pd
‘ I z |
! -/ |
"- d |
v - :
i 7 l
A
1 P
] | 17 -
[ L
YT i
Wers the commed! preservatives used?  Yes No [J
List below samples that were incorrectly fireserved.
Sample No. ~_Aype of Sarmples Deficiency Action
v
[/
T
7
Reviswed By: .{ : Date: {z// 1-‘!'/ 7€

AL2G2 WPRSNLSOP3044C Rt
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TOP 5403
Rav. 0
Avachment &
Page 38 of 115
July 1594

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—-DV3)
Page 4 of 16

2.0 INSTRUMENT CALIBRATION
2.1 Percent Recovery Criteria

Indicate %Hecovery (%R) criteria used to evaluate calibration stanczrds:

Metals:
Mercury: 1
Cyanide: M- s apr
Cther: ,,L, 0
List below the analyles which did not meet %R criteria for initial and continuing calibration sta 3
ICVICCV
Analysis Date # Analyte %R Samples Affected
_ = 5
Y- |
v oAl I
L/' ’g‘[ :
7/(% |

2.2 Analytical Sequence

We laboratory use the proper number of standards for calibration as described in the EPA method?  Yes
No [

Have initial calibrations heen performed at the beginning of each aralysis and &t the frequency indicated by the
EPA method?  Yes No 1

Have continuing calibration sfandards been anatyzed at the beginning of sample analysis and at-a minimum
frequency indicated by the EPA method and at the end of the analysis sequence? Yes E/ no (1

if no for any of the above, outline deviations and actions 1aKen below:

Reviewed By: 2'—{:—6 }’MW - Date: {2 / 28 [ 13

AL2-04 WP/SNL-SOP3044C RS
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Hev O
Anachmen C
Page 39 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FCEM
{Data Verification/Validation Level 3—DV3}
Page 5 of 18

Were the comelation coefficients lor the calibration curves for AA, Hg, CN, and other spectrophotometric
methods 20.9957 (Check calculations perfarmed for calibration curves.) Yes @ nD

 no, list:

Date Analyte Coefficient Action | -S3mples Attected

- |
//‘V { I{ﬂ/ l
S A :

|

o

y —

e
X -
4%/
Chesk for transcription and calculation errors involving calibration summany forms and raw daia. Eneﬂy
summanze emors and associated actions when data quality might have been aﬁ=m=d

2.0 BLANK ANALYSIS
3.1 inidal and Continuing Calibration Blanks

Havs Inlial and inuing Calibration Blanks (ICB/CCB) been analyzed at the trequency required in the EPA
method? Yes No [J

i no, summarize problems and resolutions in the namative report.
List analytes detected in ICB and CCBs below:

NOTE: For soil samples, convert blank values to mg/kg using digestion weights and volumes.

Required
Analysis Date | ICB/ACCB No. Anaiyte . Conc. | Detection Limits Action Level Samples Aftected

Reviewed By: & —E‘:’Q PN o Date:__/ 2 /29[ 7

AL2-54 WPSNLSCP3D44C RS
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Faoe 40 of 115
Jufy 1994

3.2 Method Blank

[}

INORGANIC DATA ASSESSMENT SUMMARY FORM

Was one method blank analyzed for:

Each of 20 samples?. Yes @/ o [J
Each digestion batch? Yes O
Each matrix type? Yes O

No [

No [

{Data Veritication/Validation Levet 3—DV3)

Fage 6 ol 15

Both AA and ICP when bath are used for the same analyte? Yes(J  nNo [J

- or

Al the frequency indicated in the EPA method or QAPIP? Yes [ No [J

NOTE: Method blank is the same as the calibration biank for mercury and for wet chemistry anziysis.

List analytes detected in method blank sampies below. NOTE: For soil samples, be sure 1o czizulale blank
vailues using digestion weights and volumes,

Preparation Analyte Conc. Required N Action Level
Date Detection  lgplHs
| " {. ,gi— Limits 24 | samples Attected
ﬂfl]% ,.l_v-.i ‘0‘?5'7 3% .33 o 329 laf}lig —ctF
7 C lyov S| e 383 R
g{—dm £ 1 vidiads = IO
e fec rgully £ Six ARy |
Comncendrhfion. ,  Resplitrs
Gra h£edl “T”

is concentration in the method blank below the detection im#t? Yes[]  No [E(

Affected samples:

kil L' ERAN

Reviewed By: é T""? mn»/m/

Oate:

ALZ-54AW EﬁNLrSOPmc.R‘

]L/:J{ljb‘




INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Vafidation Level 3—DV3}

3.3 FieldMinse/Equipment Blanks

Was a fiekd/equipment blank analyzed as required by the EPA method or QARP? Yes O

TOP 94-G3
rev. 0
Arachment C
Fage d1of 115
July 1664

List below anafytes delected in the fieid blanks. NOTE: For soil samp!es caiwla‘le values using
digestion weights and volumes.
S
"
E RN y,-\?
i i i l}_\_\
" fﬁ\\ : Required ;
Coliaction | - B ! Deteciio i Samples
Cate Blank ID _~Analyte Conc. | L:mns Action Leve) | Aflecied
| | ! ! )
' 1_'"" | H i L]
! A | E I
i / ' i ‘
v 1 l : |
I |

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

_Was an ICP interlerence check sample (ICS) analyzed at
8 hours? (Not required for Ca, Mg, K, and Na) Yes

Samples affected:

2 beghnining and end of a fun or at least twice every

No £

Are the values of the ICS for solution AB within 80-120%R7? Yes B‘/No O

i no, is the concentration of A, Ca, Fe, or Mg lawer thanin 1ICS? Yes ]  No [0

Reviswed By: i T;’Q o h_ Date: ;z!} 2y Jr’ 78

ALZ2-SLWPSNLISOP3044C R
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INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Levei 3—DV3)
Page 8 of 18

if no, list below ail analytes which did not meet %R criteria and in which the concentration of Al, Ca, Fe, or Mg
is highet than in the ICS:

Pate Analyte %R Action - Samples

+-Sgmples affecled:

Check for transcription‘calculation errors. Briefly summarize errors and associated actions when data quality
might have been affected.

5.0 LABORATORY CONTROL SAMPLES (LCS)

Was an LCS analyzed at required frequency? Yes B/No 1 {‘{P/

Samples affected:

Reviewed By: é (T;QVM#"‘-»AL/ __ Date:_ [2{/ 24/ 16

ALZ-S4MWPISNLISOP044C R1
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Aev. 0
Attachment C
Fage 43 of 115
July 1954
INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)
Page 9 of 16
List below any LCS recoveries not within limits.
Preparation
Oate Analyle %R Action/t/ Samples Aifecied
itaa /_/
IU/ 1 J ' -
el L

/

—

V

6.0 LABCRATORY DUPLICATE ANALYSIS

Sampies gilected:

. Were laberatory duplicates analyzed at required frequency? Yes JNO M

Was laboratory duplicate analysis performed on field or equipment Dlanks? Yes {1 Mo ['2/

Samples aftected:

Is any value for sampie duplicate pair <PQL and the other value >10xPQL? Yes []

Sampies atfected:

Nog

Reviewed By:

iTﬁQ M"J'-V Date:,

Z-SLWPSNLSOPI0AC At

/ley/ﬂ




TOP 94-03
Rev. 0
Attachment C
Page 44 of 115
Juty 1954

INCRGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3)

List below concentrations of any analyte that did not meet criteria for dupficate precision:

Page 10 of 16

STEED -

FL Sam Preparation 1 ~ Samples
;ﬁmb’ ! Matrix Date Analyte oL | rep |/ “aalie Attected
LS OVP Bustpdpmnl 5017 | 7/17/18 o) (2.6 12797 OH1Y 8- 03

|
% l Lc! st + Z /tlic.w-wv
' Coaifova {rte LL*""{

gualifydd )
4

|

Check for transcriptionicalculation errors. Briefly summariza errors and associated actions when data uuamy

might have been affected.

7.0 FIELD DUPLICATE SAMPLE ANALYSIS

No T

Yes

Were IZ?‘J duplicates collected at the frequency indicated in the EPA method or QAPP?

i yes. qualify data associated only with the fiekd duplicate pair. Calculate RPDs for each analyte in which both

values are greater than the 1DL.

Is any value for sample duplicate < practical quantitation fimit (PQL) and other value >10xPQL? Yes E1 No EB/

-
Reviewed By: {’FnLWLmL

ALZ-S4WPISNLSOPI0LC A

Date:

l2/24)5g
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INDRGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
' Page 11 of 18

Samples affected:

S

Jd

List below the analytes thal do not meet RPD or POL critera. Use the same critefia as those used for
faboratory dupficate analysis or criteria.specified in EPAnathod or sampling plan. .

4
Collection | . ! Samples
Sample ID Matrix Date %mml Limit. Action I Aifected
f ot i -;
i ANTA | i
"' / ﬂr 1 '
! ( e i
| 4 ! ;
] !
| 7 .
| 7 [ | \ . ~
Chedk for transtription‘calculation errors. Briefly summarize errors and associated actions when data quality

might have been affects.

8.0 MATRIX SPIKE ANALYSIS

NOTE: This matrix spike is a predigestion/predistafiation spike.

Was a matrix spike prepared and analyzed at the required frequency? Yes 53/ No [

Reviewad By: ém i Date: ! 2~}¢ ?’/ VL4

AL2-E4WP.SNIUSOPI0AC.RY
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INODAGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 12 of 1B

Were matrix spikes performed at the concémrations specilied by the EPA method? Yes lj No [

Samples affecied:

Was matrix spike analysis performed on field or equipment blanks? Yes [0 No M/

If equipment or field blanks are the only aqueous samples, maifix spike analysis may be performed; however,
matrix spike samples must be present for the other matrices.

Samples affected:

List beiow the % recoveries for analytes that did not me=t the criteria:

Sample : Preparation
] Matrix Date Anaiyt2 % Action Samples Affected
seof  17h1/18  [Brwe 160720 €713
V‘ L
/

. |
Y. Kec lod) HBonpor Yettcted ot 9198 pg fre

j i Wopnh s Comply | pgei [H7

gvallifie o Ny

Check for transcription/calculation errars.  Also check to ensure matrix spike concentrations are not affected by
sample dilutions performed. if matrix spike concentrations are diluted below or close to IDL based on sample
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample
dihstions only when necessary as indicated by QAJQC requirements. Briefly summarize errors and associated
actions when data quality might have been at{ected.

Reviewed By:. é T";’ MAM[MJ Date: iz /L”/cf. é

ALZ2-SLWPISNLISOP3I044C R
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INORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3—DV3}
Page 13 of 16

NOTE: I preparation btank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether
excursions in matrix spke recovery are caused by sample matrix effects or poor digestion efliciencies andfor

problems with matrix spike solution. For example, il matrix spike fecovery for selenium is 0% and preparati
blank spike recovery for selenium is 92%, this may indicate sample matrix effects.

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS

Were duplicate injections present for each sample, including required QC analyses (not re
done)? Yes[1 no [

Samples atiected:

pu v
Ware posidicestion spikes analyzad for samples. including OC/vémpleéf\ {ﬁég O w0

Ware postdigestion spikes analyzed at the required con ratiob’i ?gs O N (O3
-

Samples affected: pd . -

‘ g
Was a dilution analyzed for sampies with postdigestion spike recovery <40%? Yes [ no O
/

Samples affected:

-/.

f"/‘ !

o
.

—

/
MSA Anayﬁs (Method of Standard Additions)—MSA is required when serial dilutions are not with = 10%. Was
MSA required for any sample but not performed? Yes [J  no [J

Are MSA calcuiations outside the linear range of the calibration curve? Yes [J  No (J

Reviewed By:

ngommL/ Date: P'Z'/?". (?3

ALZ-G4 WPSNLISOP3044C. Ry
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INQRGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Leve! 3~DV3)
Page 14 of 16

NOTE: Ensure the spiking concentrations used for MSA analysis were al 50-100% and 150% of sampie
concentration or absorbance.

Samples affecled:

100 SERIAL DILUTION ANALYSIS
NOTE: Serial dilution analysis {ICP) is required only for intial concentrations equal to or greatar than 10xIDL.

o _ S te
If applicabilz. was a serial dilution peria;w{d for: <

L~ l 2%
‘ 1.4
Each 20 samples? Yes ErWNo o= !

£ach matrix type? Yes O w~n0O

Samples atiected:

List below results which did not meet criteria of 26D <10% for analyte concentrations graatar than S0x1DL
betore dilition:

Date Sample 1D Analyte 0L } %D Samples Afiecizd
=
i ] Lw/
/ ot
/

Check fer calculation errors and negative interferences.

Reviewed By: {’ “r“—ﬂgq N b Date: 12/2%/58

AL2-34AVPSNLISOP3044C Rt
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INORGANIC DATA ASSESSMENT SUMMARY FOAM
(Data Verification/Validation Levet 3-—~DV3)
Page 13 of 16
11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of instrumental Parameters
Are instrument detection limils preserd and verified on a quarterly basis? Yes [{ No £3
Asrg {0Ls present for each analyte and each instrument used? Yes B/ No [

is the iDL greater than the required detection limils for any analyte? Yes O ne o
{1 IDL > sequired detection fimits, fiag values fess than 5xiDL.}

. Samples alfected:

Are iCP interefement Comection Factors esiablished and verified annually? Yes [‘3/ No ]

Are ICP Linear Ranges established and verified quarieddy? Yes B/ No (3

if rw for any of the above. review prablems and resolutions in narrative repor.

11.2 Reponling Reguirements
. p L -
Were sample results cepored down 1o the PQL? Yes No [

if no, indicate necessary corrections.

Were $ample results that were analyzed by ICP {or Se, T, As, or Pb at lgast 3xIOL? Yes M no [

Werg sampl%zigms, volurnes, and dilutions taken into account when reporting sample results and detection
limits? Yes No [ : .-

‘Reviewed By: Z’T“”’QVMW* b Date: /2 / I AL




o 2.3
Fev 0
Azachment C
Page 50 of 115
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INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 16 of 18

It no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are
present, request resubmittal of laboratory package.

Were any sample results higher than the Bn;;r range of calibration curve and not subsequently reanalyzed at
the appropriate dilution? Yes a

Samples aftected:

11.3 Sample Quantitation

Check a minimum of 109 of positive sample results for transcription:caizulation erors. Summarize necessary
carrections. f errors are large, request resubmitial of laboratory packaga. '

Comments:

Chack: /o-/,'

Approved By:™ 6 T_:'Z/Q //I/L‘,.,\L‘_/

Date: ) N-Tj-z-l/‘?g

“Task/Project Leader is responsibie for approval of data set.

Reviewed By: L Tﬂpmm‘!‘“’/ Date: ___ /T / 7—4’;_[ 12

Z2-54 WP SNL:SOPR3044C R1






ANALYSIS REQUEST ANL CHAIN OF CUSTODY

Internal Lab Page 1 of
Batch No. SARWR No. SMO Use AR/COC 602763
Dept. No/Mai Stop: 61351147 T R ContactNo.:  AJ-24B0A
ProjectTask Manager: NON-ER Septic § No.: 7223230
Project Name: Non-ER Septic Systems Lab Contact: E Kent B03 556 B171 SMO Authorization; (X . O .
Record Center Code: ER/1295/DAYT - Lab Destination: GEL Bl To: Sandia National Laboratories
Logbook Ref. No.. D5 SMO Contact/Phone: D Salmi 844-3110 Supplier Services Dept.:
Service Order No. CF D686 Send Report to SMO: S Jensen Bd4-3184 P.0. Box 5800 MS 0154
Location Tach Area
Building Rosm Reference LOV{available at SMO) Lab Use
ER Sample 1D or Beginning | ER Site Date/Time Sample Container | Preser- | Collecton |Sampie Parameter & Method  [Lab Sample
Sample No -Fracticn Sample Location Detall Depth/ft. No. Collacted Matrix | Type | Volume| vative Method Type Raquested 0
v |36~ 0ol D IN6lsaon I Iun- D -BAKSES 5K nlalogigeq oest] 9 lac les. |l Yc| G R isa | Voo
e ooz e ssat virpyage asow| S Acboul 401 GR | lwB N (rét
rl - : s racek A/fa PR 5 el o] gR lss ¢
. & cor MaPY199¢ o4 AL VoG
w7 . . psed dabenr oouls 14C loom| 0| &R [sAlpe8 oN Grét |
043377 —o6l . L b ool S| Ac lpsall 4C Cf |S4 |vse
o847 ~oecl. brfgrs 558 alftenos joon| S |Ae 4C | ef|sAlpB cN Créf
Y9398 - pol , s % wllones ous | S 4o 4Cl ¢ [S4 [vec
< k9398 - avesholon sy oseh MAM% sous S 1ae el 4C |  CR S4B c N (rébt
& = 33 DFI-Biil 4 5~5 ssell wishea N3 5 A sl 4C1  GR 154 Voo
—e[©432399 - ooz FI-BUI-65-5 eopf wix 321 S Gpsoml] HC|  GR [s4 [45- PcBuU i
RMMA ] Yes La@'No Ref. No. Special Instructions/QC Requirements .
Ssmple Dispesal - [] Retum to Client ‘B€ Disposal by lab_ EDD e [DNo
Tumaround Time Normai 3 Rush Raw Data Package Yes DO No
Required Repon Date Send into to Mike Sandent ¥ Al {jt{:gg
Name Signature tnit Company/Qrganization/PKane VOC E14 t2.60) Py
Sample Margaret Sanchez A, %0 [Weston'5118/845-3267 = o ﬁCFf’ 4 95 9012 Aw D108 prep
Team = Orert-Gumbatys———- STEIIR2I8.0410 /) +%’4;;3‘ )
Members P W, ) g:‘;u a8 l.plr)l:t(tb o~ with 3060
/ , DmF/z:E; Time /3¢ S~ ]4.Relinquished by Orp. Date
%GTime 13 4. Received by Org. Cate Tims
¢Time/Op O 5. Refinquished by Org. Date Tima
2 Receivedt§ . Time - 5. Recelved by Org. Date Tine'
3 Reknquished by Org, Dats Time 6.Relnquished by Org. Dete Time
3. Recsived by org. Date Time / 6. Received by org. Dare Tige
044395 , |
18345

DA S4IY
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Analysis Request And Chain Of Custody (Continuation)

AR/COC-
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602763]

~ [Project Hame:  ionER Sopti Syams Project/Task Mange:: IMike Sanders
Location |1ea.ma ] Reference LOV (avaltable at SMO) Lk use
Bl
Sd:::ple No- ER Saimple 1D of Deplh OateiTime  |Sample JProvar- JColection }Sample Patanieter & Mathod stxw
Fraclion Sample Location detail | in Fi_|Sie No Collacted  IMaltix Type fisquesiad AE% n
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Analysis Request And Chain Of Custody (Continuation)

ARICOC

'y

! PIE 3 of3

Case N0.:7223.230

Project Name: Nonr-ER Sypetic System Project/Task Manger. M Sanders
Location lTechAma Reference LOV (available at SMO) Lab use
Bm;’:r‘:ple No- Reon ER Sample D or Depth| ER Date/Time [Sample| Container Preser- g::z::lt.ion Sampile Parameter & Method S:-r:!:le
Fraction Sample Location detail in Ft |Site No ¢ollected  [Matrix [Type Volume |valive [Methods [Type Requested ID
o [0l ol Mazatoay-pE1gm - 5-5 | | pAA lsllen | S [Ac 125m|1 HC | GE |54 [VOC
o+ sl - 002 [Mo2si o5 ISt N[k beosa ool 6 [AG|1250nd 4C | GR (54 108 CN Crbt
L |pygl2-pol : ot vialogesdid 2l 5 14C 4C | R | sAlvet
&.-gggglz,’apj[fbg.izgg-52|-mjz-to-.smﬂ- Wi btsiaa ozl < |46 Cl R IsAalecl3 AN Crét
Ld na2itlr2d -pEL-ARE 5= v\ I arlA 1892299 01| S ac losel | HC | GR 154 | vOC
e ol M b3 g -per-Bi =5 -5 |5 24 [nila 1092299 000 5 |AGbeomll YC | CR s 4 pe i ON Gt
Ce bnateid -patln D23 lora -nEt -8B ~10-5 [1b BHIML A lp92898 wap] S |AC Reml| 4C | GR IsAlVOC
- oo mnn S 11238 DFL -ZRI-(0:8 [ C1 )4 btadm pab! © [AGLeDmllyc [ GR IsAlpe® N Cib?
L pul(443-00) 72 fraz /T4 -spr -BHI44-5! 148k MA I0t2:m9us0l S AQ%J HC | GR |54 == VeC
Cratuus ~poz Il ez frgs -str-ort-19-5 14 EHNIA ING23R) wpl S et llec [6R [splrern b Cobf
X hueMuld-aol Malraz | T43-5P1- BH-19-5 19 £} MA _g____&g__;zam)__qc__gﬁ__@d Vol
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SAMPLE FINDINGS SUMMARY
Site: %ﬂ?’% %ab'c —gfu"t_'a—u

AR/COC: é(& _Zé S Dmcmmcaﬁon:&/g/%
Sample/ DV

Fraction No. ' Analysis Qualifiers Comments

(§~ e [fPifedled ﬁ%

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 10 an individual analyte within 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 ather gualifiers
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, EPA8015B, EPA8081, EPAS260, EPAB260-M3,
EPAS8270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

/
Reviewed b};‘mém: //5—'/2?




General Chem. SAMPLE FINDINGS SUMMARY

COC: 602763

Sample Number

|hexavalent chromium (18540-29-9)

[total cyanide (57-12-5)

MO0148/M0235/T40-DF1-BH1-5.5-8  |JB

MO148/M0235/T40-DF1-BH1-10.5-S |iB

M0148/M0235/T40-DF 1-BH2-10.5-S [JB

B6583-DF 1-BH1-6.5-8 JB

Bé583-DF §-BH2-11.5-S JB

BAS584W-DF1-BH2-5-5 JB

B6584W.DF 1-BH2-10-8 UJAZ
B8584W-DF1-BH2-10-OU UJAa2
B6584W-DF1-BH2-10-MSDS UJA2
B6584W-DF1-BH3-5-S UJA2
BESBAW-DF1-BH3-10-8 UJA2
M0231/234-DF1-BH2-5-S uJaz
M0231/234-DF 1-BH2-10-S UJAZ
M03231/234-DF 1-BH1-5-S UJA2
M0231/234-DF1-BH1-10-S UJA2
T12/T42/T43-SP1-BH1-14-8 UJA2
T12/T42/T43-SP1-BH1-18-8 LLJA2

T12/742/T43-5P1-BH1-18-CR UJ2




SAMPLE FINDINGS SU RY

Sim:&rr_ﬁc%atx;

AR/COC: 3 Data Classiﬁcaﬁon:m
Sample/ DV

Fraction No. Analysis Qualifiers Comments

Tifry2/ry3-570| &po8 8032

B”!_f,_,ﬂca m‘& (/{J— /W Suﬂ"?aﬁﬂ /‘Cca&‘r
ng??ﬁiﬂ?& fProclor 1016 T fats of contemarian Mo

126724~ 11-2

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

Analysis - Use valid test methods provided below or if the resuit applies 1o an individual analyte within 2 test method.
use the 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 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 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, EPAS020, EPA7470/1, EPAB015B, EPAS08 1. EPA8260. EPAS260-M5
EPAS8270, HACH_ALK, HACH_ NQ2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by, e T 5 Ppp




DATA YALIDATION SUMMARY:

SITE/PROJECT: /Vﬂn ¢ Sastsc casen Z223.220 # OF SAMPLES: 92 MATRIX: _,5@/
ARCOCH: _Grm2 7S | LAB SAMPLE Ds:

LABORATORY: o f < SIS - O thry - Y6
LABORATORY REPORT # /X

1. HOLDING TIMES/
PRESERVATION

2. CALIBRATIONS

v Vs v

v v’ e

3. METHOD BLANKS v’ v f B3 v’
v v ~

v / -

-~

4, MSMSD

5. LABORATORY
CONTROL SAMPLES

6. REPLICATES

QREHE PRNIrCINeetnUY 7
. e

7. SURROGATES

8. INTERNAL STDS

9. TCL COMPCUND
[DENTIFICATION

10. ICP INTERFERENCE
CHECK SAMPLE

11. ICP SERIAL
DILUTION

12. CARRIER/CHEM
TRACER
RECOVERIES

13. OTHER QC

CHECK MARK (¥) - ACCEPTABLE SHADED CELLS - NOT APPLICABLE
J - ESTIMATED U} - NOT DETECTED, ESTIMATED
U - NOT DETECTED R - UNUSABLE

: Y
REVIEWED BW DATE: 7Sy




SITE/PROJECT: /VO "Z ﬂ

DATA VALIDATION SUMMARY:

¢ CASE# 7223.230

ARCOC #:
LABORATORY: 7 A
LABORATORY REPORT #: Y0715

0

# OF SAMPLES:
LAB SAMPLE IDs:

5

MATRIX: 'Q"?PCQAJ

FyoNUL - ¢ 7 Chre =3 |

HOLDING TIMES/
PRESERVATION

CALIBRATIONS

METHOD BLANKS

MS/MSD

LABORATORY
CONTROL SAMPLES

REPLICATES

SURROGATES

INTERNAL STDS

TCL COMPOUND
IDENTIFICATION

10.

ICP INTERFERENCE
CHECK SAMPLE

1L

ICP SERIAL
DILUTION

12.

CARRIER/CHEM
TRACER
RECOVERIES

13.

OTHER QC

SRty B R Ay

3 BB B
2 3

CHECK MARK (¥) - ACCEPTABLE

J-ESTIMATED
U=NOT DETECTED

REVIEWEL W%

SHADED CELLS - NOT APPLICABLE

UJ - NOT DETECTED, ESTIMATED

R - UNUSABLE

Wi s

DATL




Memorandum
Dawe:  11/05/99
To: File
From: Marcia Hilchey
Subject: General Chemistry Data Review and Validation
Site: Non-ER Septic Systems
AR/COC: 602763
Case: 7223.230

Laboratory: GEL
SDG: 9908918

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

Summary

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

Qualifications were applied to CN sample results due to blank contamination and failure to meet matrix
spike sample acceptance criteria.

Qualification was applied to a Cré+ sample result due to exceeded holding time.
Holding Times
The CN samples were analyzed within the prescribed holding time.

The Cr6+ equipment blank sample was received 2 days and analyzed 3 days afier the prescribed 24hr.
holding time. Sample results were UJ2 qualified.

alibration
Initial and continuing calibrations met QC accepiance criteria.
Blanks
The Cr6+ method blanks and equipment blanks were free of target analyte above reporting limits. The
Cr6-+ equipment blank result was previously gualified 12 (sec Holding Times section above). This
qualification has no affect on soil sample data quality.
Several samples exhibited CN at less than 5 times the associated method blank value. These sample
results were qualified JB. See attached Sample Findings Summary. The CN equipment blank was free of
target analyte above the reporting limit.
Matrix Spike Analysis

The CN matrix spike associated with several soil samples failed to meet recovery acceptance criteria
(low). These sample results were qualified UJA2. Sce attached Sample Findings Summary.



The Cr6+ matrix spike sample analyses met QC acceptance crileria.
Laboratory Control/Laboratory Control Duplicate Samples
The Cro+ LCS/LCSD samples met QC acceptance criteria.

One CN LCS result was not reported, but the associated LCSD was acceptable. No sample results were
qualified.

Laboratory Replicate Analysis

The replicate sample analyses met QC acceptance criteria.
Other QC

Ficld duplicate soil sample analyses met RPD acceptance criteria.
No other specific issues were identified which affect data quality.

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

)7 e



GENERAL CHEMISTRY:

SITE/PROJECT: an-é ﬁ %a f5¢._ ARCOC #: (oD 7 3
LABORATORY: LABORATORY REPORT # @ 0L 9/ %
METHODS: f0fal CrV (bt |

) 0] - ] . F. ld
Qc/ CAS # v Method i.csD MSD [ REP | Serial | FicldDup | Equip. | Fie

Amiyte CCV | ICB | CCB LCS | LCSD | "pppy { MS | MSD § pon | RPD | Diletin {| RPD | Biks | Blks
el s re-sl o | o |alYa g5 [V v | sufl e Mg | < Ma | v | v %a
CedtBE | v IV Ma e | v T | A A v talts | 7 e | v |ug2]Ya

Comments;

b Blanalc 643946 onl)f. Assocea red it bhr scomales 068 10 121,162 20 e, 2y, 26 . all otlec blks O

t No LGS ALeT34ST. /9‘>Smc‘af¢Jvit’/1 Y7 . A1 otkr LCS OK
3 MS QLEY3680 aaly. Mssowutd w&h Samples 23,29, 39 348y 3638 9921 vé, /! ot ers775 ok

P P — _W_ﬁ s //%"""/"x—-s



Memorandum

Date: 11/05/99
To: File
From: Marcia Hilchey
Subject: Organic Data Review and Validation

Site: Non-ER Septic Systems

AR/COC: 602763

Case: 7223.230

Laboratory: GEL
SDG: 9908918

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

Summary

All samples were prepared and analyzed with accepied procedures and with specified methods (VOC
EPA8270, PCB EPA8082). All compounds were successfully analyzed.

No qualifications were applied to VOC samplie data.

Qualifications were applied to PCB sample results due to failure to meet acceptance criteria for surrogate
recovery, and lack of positive target analyte result confirmation.

Holding Times
The samples were analyzed within the prescribed holding times.
Calibration

Several VOC CCVs had greater than 20% and less than 40%D. Since ali other QC acceptance criteria
were met for these analytes, no sample results were qualified.

The PCB laboratory case narrative states that several Aroclors failed to meet CCV acceptance criteria.
For the purposes of data validation, only the CCV results of Aroclors 1016 and 1260 are assessed. The

CCV for Aroclor 1016 anatyzed on 9/4/99 at 1213 (associated with several field samples) had greater than
20 and less than 40%D. No sample results were qualified.

Blanks
No target analytes werc detected above the reporting limit in the method, equipment, or trip blanks.

The results for the PCB equipment blank were qualified UJ (sce Surrogate section below). This
qualification has no affect on the data quality of the associated PCB samples.

ates

All VOC surrogate recoverics met acceplance criteria.



The recovery for DCB in samples B6384W-DF1-BH110-S and M0231/234-DF1-BH1-10-S was slightly
low. The samples were not reextracted, but were reinjected with similar resalts. Sample results were not
qualified.

The laboratory case narrative states that DCB recovery was low for samples T12/T42/T43-5Pt-BH1-14-5
and T12/T42/T43-SP1-BH1-19-S. The results report pages for these samples indicate that surrogate
recovery acceptance criteria were met. Sample results were not qualified.

Surrogate recovery was low for sample T12/T42/T43-SP1-GB1-19-PCB (EB). Results for this sample
were qualified Ul

Matrix Spike/Matrix Spike Buplicates (MS/MSD)
Matrix spike sample analysis for soil VOC and PCB met acceptance criteria.

No mattix spike samples were analyzed for aquecus VOC or PCB. No sample data were qualified as a
result.

Internal Standards

All VOC internal standard QC acceptance criteria were met.

Laboratory Control Sample/Laberato) ontrol Sample Duplicate (LCS/LCSD

VOC LCS/LCSD samples met all acceptance criteria.

One soil PCB L.CSD failed to meet acceptance criteria (high) for recovery and RPD. All associated
sample results were non-detect, with the exception of sample M0146/M0235/T40-DF1-BH2-5.5-S. Non-
detect sample results were not qualified; no further qualifications were applied to the positive sample
result (see Confirmation section below).

Confirmation

Sample M0146/M0235/T40-DF1-BH2-5, 5-S exhibited a positive result for Aroclor 1260. The reviewer
could find no explicit evidence of secondary column confirmation of this result This sample result was
qualified J.

Other OC

No field duplicate samples were submitied for VOC analysis in this SDG.

- PCB ficld duplicate analysis met RPD acceptance criteria.

No other specific issucs were identified which affect data quality.

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



VOLATILE ORGANICS: Page 1 of 2

SW-d46 - Method 8260

SITE/PROTECT: Mﬁé@ ARCOC #: ez,
LABORATORY: _(Coff- & LABORATORY REPORT #;
syt e
Mi Calib Calib CCV ] Method LCS MS {Field Dup Trig
1S GCMS me | et | 0 | o8 | G | Ve | 1eS [ Losp pept ms | s | gt EDUPE b | s | TAL
Name CAS # >05  [<20%/0.97 | 20% ol i
Chloramethane 74-87-3 o v v e "7 I

75-00-3

&

Py 2
2 11.1,1-tnchloroethane
}-S N > T
2

Foeai

Ao etradd ¢ Lot
Bromodichloromethane

2 [cis-1,3-dichloropropene
e AL

don Syl 4k iy ]

Dib;mnmhlnmmelhnm

75-00-2
75-15-0

!

10
IS0

061-01.5 0.20

1,1,2-trichlarocthang

o

‘Henzedl e iy e c; b2 [P - 45 B seoonai s BRI RS, 33
teans- 1,3 dichloropropene 10061-02-6

Bromoform 75-25-2

4.methyl-2-pentanone 108-10-1

1-hexanane

391-7¢-6

)

S Pl B e ] TR R
1,1,2,2-ctrachionosthane 79-34-3
talucne( ! Oxhlk 108-88-3

e

Etfndbenzene 100-41-4
3 [Surene 100-42-3
3 |xylenes(ioial) 1350-20-7

alichktoetlivién: A ‘

Bt TRt i

Vm;i e abP - = ! - = S
Comments:

I{'/

REVIEWED BY: — DATE. /57?'7




VOLATILE ORGANICS: Page2of 2
SW-846 - Method 8260

SITE/PROJECT: arcoc#: GO2763 ay.
LABORATORY: LABORATORY REPORT #: r
Surrogate Recovery and Internal Standard Outliers
Sample SMC 1|SMC 2{SMC 3| IS l-area |IS 1-RT|IS 2-area|IS 2-RT}|IS 3- area| IS 3-RT
/’
/" /
i
- 14‘ 4/
1=
P
//
e
/
/
/
/

SMC 1: 4-Bromofluorobenzene 18 1: Bromochloromethane
SMC 2: 1,2-Dichloroethane-d4 IS 2: 1,4-Difluorobenzene
SMC 3: Toluene-d8 IS 3: Chlorobenzene-d5

Comments:




:

VOLATILE ORGANICS: Page1of2

SW-846 - Method 8260

SITE/PROJECT: [Uga:d/e gpb;: ARCOCH (L0022 763 .501/
LABORATORY: _(¢~& (. LABORATORY REPORT #: C
3 nla o
] ___cows e I I e e e e e Il A Y i A A R
Name CAS # >.05  [<20%/0.99 | 20% . 29
1 |Chloromethane 74-87-3 4 W 7 4 v 7 v v/
i Bromomg ______ 74783_-9

Chloroethane

methylene chloride (10xblk
acetngeiinh

Dibfomochloromeﬂune

A

0.10

6,10

124-48-1

1! 2-trichloroethane

trans- 1,3 -dichloropropene

79-00-5

10061-02-6 |

Bromoform

75-25-2

108-10-1

2

2

3 |4-methyl-2-pentanone
3 |2-hexanone

591 78-6

| Tetrach)

3 [1.1.2.2-tetrachloroethane

79-34-5

3 [toluene{10xbik)

108-88-3

3 E.thvlberuenc 100-41-4
3 [Styrene 100-42-5

Xy lcnes(lolaQ

-chloroelh)i vinyl clher

1330-20-7

110-75-8

vi‘n;r_l aceAnte

Comments:

REVIEWED BY

DATE:

7Y e
P




VOLATILE ORGANICS: Page2 of 2

SW-846 - Method 8260

SITE/PROJECT: ARCOC #: GCO2 763 _so /
LABORATORY: LABORATORY REPORT #:

Surrogate Recovery and Internal Standard Outliers

Sample SMC 1] SMC 2 SMC 3 | IS l-area ]IS 1-RT|IS 2-area]lS 2-RT[IS 3- arca] IS 3- RT
[ =
4 =
,—1"/
] "
/
[
~ -

SMC 1: 4-Bromofluorobenzene
SMC 2: 1,2-Dichloroethane-d4
SMC 3: Toluene-d8

Comments:

1S 1; Bromochloromethane
IS 2: 1,4-Difluorobenzene
1S 3: Chlorobenzene~dS




PCBs:

SW846 - Method 8082
SITE/PROJECT: [lgn- 1 v_%,g:; ARCOCH, 602 763 /
LABORATORY: (> & <& LABORATORY REPORT #: iZQEZC&
_ nfe
, } Field ,
Calib OCV | Method LCs MS Eq. Fleld
MName CASH#  lintescept RSD/R* | RPD | Biks LCS jLCSD RPD M5 ) MSD RPD :;pb Biks | Biks
<20% 7 0.95 |€20% 0% 20%
PCBs
Aroclor-1016 12674-11-2 < laagl 7 e tt3 | oo v | 7
Araclor-1221 11104-28-2
Aroclor-1232 1114-16-5
Araclor-1242 53469-21-9
Arocior-1248 12672-29-6
Aroclor- 1254 11097-69-1
Aroclor-1260 11696-82-5 | % i T =T [ 4=+
Samiple SMC | SMCHT | | Samplc | SMC | SMCRT |
% REC % REC
- 6.6 _tpeR
-thi 4. Ip "
-—-——' -
Y7
Confirmation
Sample CAS K RPD >25% Sample CAS # RPD > 25%

-1l O96-92-5 3

Sss0cea bl e t¥ Sa.gores ~(-8r0/ 1416 172022 2% 24

8 Chie -4 2.

Comments: '~ (/ o4 ?/‘,/?-, @ 123 o
2 QC Saprfe 60962 assocet b wa't), samoles
3 no e)sﬂ/fcf‘t Cu/dﬂre of ConFirmers on

REVIEWED BW:

s
DATE: 5 .




PCBs:
SW§46 - Method 3082

SITE/PROJECT: [%—é/", &fm,‘; ARCOCH: 60276 3 @g.
LABORATORY: £l LABORATORY REPORT #: __ P9ESY/
Vo) AfG———f
. Field el
Cap | OCV |Methad LCs MS§ Eq. | Field
Name CAS # intercepti pon izt | RPD | Biks LCS | LCSD RPD MS | MSD 2PD 3; Biks | Biks
0% 7099 |<10% 20% 20%
PCBs
Aroclor-1016 12674-11-2 v v v ‘< C e
Aroclor-1221) 11104-28-2
Aroclor-1232 1114-16-5
Aroclor-1242 53469-21-9
Aroclor-12438 12672-25.6
Aroclar-1254 11097-69-1
Aroclor-1260 11096-82-5 ~ 4 ] vl -
Sample SMC [ SMCRT | | Sample | SMC | SMCRT |
% REC % REC
-l ess ! DR
Confirmation
Samptle CAS# RPD >25% Sample CAS ¥ RPD > 25%
A 4’51 ]
i—/
r/
__—/
Comments:

REVIEWED Bm DATE:




Project Leader A. Roybal

AR/COC No, 602763

Contract Verification Review (CVR)

Project Name Non ER Septic Systems

Case No. 7223230

Anasiyticsl Lab GEL

SDG No. 9908918

in the tables below, mark any information that is missing or incorrect and give an expianation.

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

Line Complete? Resclved?

No. - em Yez | No i no, explain Yes | No
1.1 Al items on COC compiets - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative comrect for analyses requested X
15 Custody records continuous and complete X
18 Lab sampie number(s) provided and SNL sample number(s) cross referenced X

and cormrect
1.7 Date samples received X
1.8 Condition upon recaipt information provided X
2.0 Analytical Laboratory Raport

Line Complete? Resolved?

No, ftem Yes | No if no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s} complete and comrect X
2.3 QC analysis and acceptance bmits provided (MB, L.CS, Replicate) X
24 Matrix spike/matrix spike duplicate data provided(if requested) X
25 Detection limits provided: PQL and MDL(or IDL), MDA and L. X
26 QC batch numbers provided X
2.7 Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using carrect significant figures X
29 Radicchemistry analysis uncertainty {2 sipma error) and racer recovery NA

(if applicable) reported
2.10 Narrative provided X
2.19 TAT met X
212 Hold times met X | The equipment blank (aquecus) Chromium & hold
time (24 howrs) was not met.

2.13 Contractual qualifiers provided X
214 All requested resuk and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

tem Yes | No if no, Sample |D No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract apecifiad or project-specifiic X
requirements? Iinorganics and metais reported as ppm (mg/liter or mg/Kg)? Tritium reported in
picocuries per iter with percent moisture for soil sampies? Units consistent between QC samples
and sample data
32 Quantitation limit met for sll samples X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reported and met for al organic samples analyzed by a ges chromatography X | Some PCB surrogate recoveries were slightly out.
¢) Matrix spike recovery data reported and met b 4
3.4 Precision X | RPD for PCB archior 1260 wss slightly high. See page 128
a) Replicate sample pracision reported and met for all inorganic and radiochemistry samples
b) Matix spike duplicate RPD data reported and met for ail organic sampies X
35 Blank data X
a) Msthod or raagent blank data raported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
36 Contractus! qualifiers pravided, “J’- sstimated quantity; B -analyte found in methaod blank X
sbovs the MDL, for organic or above the PQL for inorganic; “U- analyte undetected (results are
below the MDL, 104, or MDA {radiochemical)); *H -analysis done be the holding time
3.7 Narrative addresses planchet flaming for gross alpha/beta X
3.8 Narrative included, comrecd, and complate X
39 Second column confirmation data provided for mathods 8330 (high sxplosives) and X

peaticiden/PCBs




Contract Verific yn Review (Continued)
4.0 Calibration and Validation Documentation
item Yeu No Comments
4.1 GCMS (8260, 8270, ofc.)
8} 12-hour tune check provided X
b} Initial calibration provided X
€) Continuing calibration provided X
d) internal standard performance date provided X
®) Instrument run logs provided X
4.2 GCIHPLC (8330 and 8010) NA
2) [nftiaf calibration provided NA
b) Continuing calibration provided NA
c) Instrumaent run logs provided NA
4.3 Inorganics (metals) X
8) Initial calibration provided X
b) Continuing calibration provided X
¢) ICP interferance check sample data provided X
d) ICP merial dikstion provided X
¢) Instrument run logs provided X
4.4 Radiochemistry NA
8} Instrument run logs provided NA




5.0 Probiem Resolution

Contract Verification Review (Concluded)

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

Sampie/Fraction No. Anaiysis Problema/Comments/Resolutions
048404-002 Soi PCB PCB surrogate racoveries were slightly out of acceplance window, See page 125
048414-002 Sod PCB PCB surogate recoveries were slightly out of socaptance window. Ses page 125
D48447-005 Water PCB PCB surogate recoveries wars slightly out of acceptance window, See page 239
048408-002 Water Cyanide Dus to matrix interference, the MS was not with-in window
048448-005 Water Cyanide EB dons outside the 24 hour hold time

Wore deficiencies unresolved? [ Yes

Gased on the review, tis data package is compiets.

if no, provide;

Reviewed

nfon;;r ceport ar carrection request number

A

d Yoa

Qo

and date correction request was submitied:

Date: ,// = 7 - ? ? Closed by: Date;




Analysis Reques

nd Chain Of Custody {Continuation)

R

-

A

Poys 3 o3 _
, ARlcocj (D27 o
IProject Hame.  Hon €1 Sypetic System Project/Task Manger: M Sande:s Casa No.;7223.230
__Location _[tech Ares Reference LOV (available at SMO) Lab use
Hurlding Room Sample Lab
Sainple No- ER Sampla 1D or Oepth| €ER Dale/Tinve  JSampls;  Conlminer  IFreser. |Colleciion[Sample Parameter & Method Sample
Fraction Sampia Localion detail n Ft |Silq No. foliecied  |Malrix [Type Volume lvative [Methods (Type Requested D
' 10484 - ol 4-peI-an-5-5 | 5F a4 1 ahl|D 125l 9¢ | 6L (84 {vac o)
'l = po2 (M0gsy (238 pet-Gino5-3 1S & Ia {4 brarda ogo| & |AG 2500 G | R 154 €00 CN_(}ﬁ
« jo4g8i2-get -5 b wlaloresid opa| 5 1AC 2wl ] 4C 1 GR | SA1VO 09
- hygy ‘ 105410 A WA Prasaa oazp| S 1A ClORIsA J’C,G (LN
pei1 41308l PEHROTIR I A 092194 1001} 5 [2Sml | HC | G {ad | voc
¢ Jo41443-0 234061 -Bh1=-5-5|S B nla Dante wor] 5 {ae-beoml 4< | G R [salred CN Cfé'%
« gy -0t lm02a) b -nl - Bin k-5 1o PHiv LA bezsm pal 5 Ac el 4¢ | GR Jaalvpg
+ loutdid ~oelmor 311234 0F1 3B 1-0:801p 1 Ly 5 _|AG lzpmlite | GR [5plpce ""Q
*mwmnz?&smmmnwﬁl 9P M lotadace) S_|AL HC | GR | sh e VOC
o pissys =002 Jraf ez frys - st - Blt-ry-s 14 EHNIA Jaf2iR wel S JAG 4¢ |CR IsAlrR epN ¢ X
« 4t not {rolraa | ruz- s Bi-R-5 19 RLMA o |Ac sl 4C | GL [SA f VoL
1444 002 12 ezl rus - sP1-ct43-5 1 $Hwl A biteagq 1201l G AR 4o GF [s4: | C 1%
v buryus-0as inad rwaf ves-se -8 -11-c N oaw | P i WOH GR &R | Tk 3
Jo4 3o -0 |rlz(rua | s -ser -8 -19-Co | i oloiw [P _{da{| 4C 160 f6.8 !o&fe__._vi‘_
~ lousiy1 -00% izl tee A Tas 500- B NIt A R wolopw e fasie | 4Ol G B 1ES] pch 7
« EAS448 008 rj2 (miafras si-Banid-£B wla | wia keas gooloiw] @ [vinllesL] R |81 Vo B9
" FARY49-00 Juat py2d Ty3-501 - R - pla ot oo law | G Bywalucl| G {d Voo SV,
I SIL ]
| 048143 Y 10
iy cug 452



Fiternal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 0f
Balch No. SARMR No. SMO Use AR/ICOC 602763
Depl. No Mail Stap: 613611147 ¥ ERER T L R Conact No..  AJ-2400A
ProjectiTask Manages; NONER Septic SywM Saders (G bl N RO ART/ L E LI Case No.: 7223.230
Project Hame: Nou-ER Seplic Systems ~ JLab Comact: E Keril 803 558 8171 SMO Authorization; ' .
Record Centet Code:  ER/1295/DAT Lab Destination; GEL 8il To: Sandia National Laboratories ” " I b N A |
LogbookRet. No:  £)35 SMO ConiacyPhone: O Seimi 844-3110 Suppéer Services Dept.: .
Service Ordei No. CF 0686 Send Repoul 10 SMO: 8 Jensen 844-3184 1P.0. Box 5800 MS 0134
Location Tech Area ‘
Biniding Room Rafersnce LOV(available st SMO) Olq O @ﬂ ‘% Lab Use
ER Sampie 1D of Beghwing | ER Site CaterTima Sampie | Container | Preser-| Colecton |Sempis | Parsmeter & Me Lsb Sample
Sample No Fraction Saimpla Locadon Deta | Deptvit. | No. Collected | Matix | Type [Volume] vatve | Metod | Type Requested 0
19396 - 00) __IMp1tnezmiro-onesdr s5e wlalotides agf] S {4C les i MCl G R |s4 L VOC 5
| ool nlabenes aem| S 4G booll 4o | GR _[A o8 CN Ciét ¢
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@89 jaod] > 8C | et IShleB eN Crpt !
0859 S S _lac 4y¢ SA_Lyec ;
o199 jous] S 4t 642 f |
wia  WH 5 JAC 4C) GR |54 {Voc !
. - el R lsa 488 ped e K
RMMA L Yes o Ref. No. Special instructionsQC Requirements
Sample Disposal [1 Rebun to Client Disposal by iab EDD es [Wo
Turnaround Time Normal C3 Rush Raw Data Pack Yes Do
‘ Requiced Report Dale Send o lo Mike Sandersy  -§ Ail ‘ztk P 5
" Name . are ol CompanylOrganizatioryPhione voc(#rs 1260) with adph |
Sample Maigaret Sanchez ~ ¥ . /)~ [Waston 1 181845-3267 é’h, 4 0 012 A PDi0Byrep
Team - . + T
Members , 1 A L o L I("'hrfst a npn)m'r:ptf o with 20¢0a
Relinqu by ) : Yime /3¢ 5~ 4 Relnguished by Onp. Date Tiog
s 4. Recelvad by Org. Dale Ting
&Y 15.Relivquishad by Oy Daie g
25 7 15. Recelved by Org. Date 1gne
3 Relivpdalied by . AN AT J6.Retiudehed by Oy, Date Tims |
3 Revovedby g Dnle Yimo / J6. Received by Ong Dote Taw

r



Project Leader A. Roybal

AR/COC No, 602763

Contract Verification Review (CVR)

Project Name Non ER Septlic Systems

Case No. 7223.230

Analytical Lab GEL

SDG No. 9908918

In the tables befow, mark any information that is missing or incorrect and give an explanation.

1.0 Analzsis Reguest and Chaijn of Custodz Record and gg-ln information

Line Complete? Resoived?
No, item Yes | No if no, explain Yes No
i1 All items on COC complete - data entry clerk Initialed and dated X
1.2 Conlainer type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
14 Preservative correct for analyses requested X
1.5 Custody records continuous and compiets X
16 Lab sample number(s} provided and SNL sample humber(s) cross referenced X
and correct
1.7 Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report -
Line Complete? Resolved?
No. ltem Yes | No if no, explain Yes No
21 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
[ 2.3 QC analysis and acceptance limits provided (MB, LCS, Repiicate) X
[24 Matrix spike/matrix spike duplicate data provided(if requested) X
. 2.5 Detection limits provided; PQL and MDL(or IDL), MDA and L. X
26 QC batch numbers provided X
| 2.7 Dilation factors provided and all dilution levels reported X
' 2.8 Data reported in appropriate units and using comect significant figures X
BB Radiochemistry analysis uncertainty (2 sigma error} and tracer recovery NA
(if applicable) reported
| 2.10 Narrative provided X
2.1 TAT met X
[ 2.12 | Hold times met X | The equipment blank (agueous) Chromium 6 hold
time (24 hours) was not met.
213 Confractual qualifiers provided X
2,14 All requested result and TIC (if requested) data provided X




Contract Verification Review {Continued)

3.0 Data Quality Evaluation

Hem Yos | No i no, Sampls (O Mo./Fraction(s) and Analysis
3.1 Are reporting units appropriste tor the matrix and meet contract specified or project-specific D 4

requirements? Inorganics and metals reported a8 ppm {mg/liter or mg/Kg)? Tritium reported in
picocuries per liter with percent moisturs for soil samples? Units consistent between QC samples

and sample data
3.2 Quantitation limit met for all samples x
3.3 Accuracy .4
@} Laboratery control samples accuracy reported and met for all samples
b}  Sumogsts data reported and met for all organic samples analyzed by a gas chromatography - X | Some PCB surrogats racoveries wore alightly out
technique See page 125
¢} Matrix splke recovery data reparted and met X
3.4 Precision X | RPD for PCB archlor 1260 was slightly high. See page 126
a) Replicats sample precision reported and met for all inorganic and radiechemistry samples
b) Matrix spike duplicate RPD data reported and met for all orgahic samples X
3.5 Blank data X
a} Method or reagent blank data reported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and mat x
N
3.8 Contractual qualifiers provided. *."- sstimated quantity; "B -analyte found in mathod blank X

above the MDL for crganic or above the PQL for inorganic; “U”- analyte undstscted (results ars
pelow the MDL, 104, or MDA {radiochemical)}; *H™-snalysis done bayond the holding time

3.7 Narrative addressss planchet flaming for gross alpha/beta X
3.8 Narrative included, correct, and complete X
3.8 Second column confirmation data provided for methods 8330 (high explosives) and X

pesticiies/PCBs




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

tem . Yes No Comments
41 GC/MS (8260, 8270, efc.)
a) 12-hour tune check provided X
b) Initial callbration provided X
¢) Continuing calibration provided , X
d) Internal standard performance data provided - X
e) Instrument run logs provided X
4.2 GC/HPLC (8330 and 8010) NA
a) Initial calibration provided NA
b) Continuing calibration provided NA
c) Instrument run logs provided NA
4.3 inorganics (metals) X
a) Initial calibration provided X
b) Continuing calibration provided ' X
c) ICP interference check sample data provided X
d) ICP serial dilution provided X
) instrument run logs provided X
4.4 Radiochemistry NA
a) Instrument run logs provided NA




5.0 Problem Resolutlon

Contract Verification Review (Concluded)

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

Sample/Fraction Ne, Anaiysis Problems/Comments/Resolutions
048404-002 Soil PCB PCB surrogats recoveries were slightly aut of sccaptance window. See page 125
048414-002 Soil PCB PCB suirogate recaveties wara slightly out of acceptance window. Ses page 125

048447-005 Water PCB PCB surogate recoveries ware alightly out of acceptance window. Ses page 239

04R408-002 Water Cyaniie Due to matrix irterference, the MS was not with-in window

048445005 Water Cyanida EB done outside the 24 hour hold time

Wera deficiencies unresclived? O Yes

Based on tha reviaw, this data package is complate.

i

o

Go report or corection request number

& ves

EY™

and date correction request was submitted:

Date; // ~ 7 Z Z Closed by: Date:







ANNEX C
DSS Site 1093
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results



W. L. GORE & ASSOCIATES, INC.

100 CHESAPEAKE BLVD., P.O. BOX 10 - ELKTON, MARYLAND 21922-0010 - PHONE: 410/392-7600

GOR

FAX: 41
Creative Technologies FAX: 410/506-4780

Woridwide GORE-SORBER® EXPLORAT!ON SURVEY

GORE-SORBER® SCREENING SURVEY

1of6

GORE-SORBER® Screening Survey
Final Report

Non-ER Drain & Septic
Kirtland AFB, NM

June 6, 2002

Prepared For:
Sandia National Laboratortes
Mail Stop 0719, 1515 Eubank, SE
Albuquerque, NM 87123

W.L. Gore & Associates, Inc.

Written/Submitted by: W‘M

Jay W. Hodny, Ph.D., Project Manager ) .
Reviewed/Approved by:

Jim E. Whetzel, Project Manager

Analytical Data Reviewed by:
Jim E. Whetzel, Chemist
IAMAPPING\PROJECTS\ 096002 5\020606R.DOC

This document shall not be reproduced, except in full, without written approval of W.L. Gore & Associates

ASIA » AUSTRALIA « EUROPE » NORTH AMERICA

GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc.
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Assaciates, Inc.



20f6

GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 AUTHOR: JWH

SITE INFORMATION

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM

- Customer Purchase Order Number: 28518

Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX
FIELD PROCEDURES

# Modules shipped: 142

Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002
# Modules Installed: 135

Field work performed by: Sandia National Laboratories

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 Exposure Time: ~15 [days]
# Modules Retrieved: 131 # Trip Blanks Returned: 3
# Modules Lost in Field: 4 # Unused Modules Returned: 3

# Modules Not Returned; 1

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM
Chain of Custody Form attached:

Chain of Custoedy discrepancies: None

Comments:

Modules #179227, -228, and -229 were identified as trip blanks.

Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field.
Module #179231 was not returned.

Modules #179230, 232, and —233 were returned unused.

GORE-SORBER is a registered trademark znd service mark of W. L. Gore & Associates
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GORE-SORBER® Screening Survey
Final Report

ANALYTICAL PROCEDURES

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of
Calibration and Testing Laboratories", third edition, 1990.

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors,
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off
the bottom of the sample meodule and transferring one or more exposed sorbent containers (sorbers, each
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for anaiysis. Sorbers
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance:

The analytical method employed is a medified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber containing S5pg BFB (Bromofluorobenzene), and a method blank are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or
trip blanks, Standards containing the selected target compounds at three calibration levels of 5, 20, and
50pug are analyzed at the beginning of each run. The criterion for each target compound is less than 35%
RSD (relative standard deviation}. If this criterion is not met for any target compound, the analyst has
the option of generating second- or third-order standard curves, as appropriate. A second-source
reference standard, at a level of 10ug per target compound, is analyzed after every ten samples and/or
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference
standard; and, 3) the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded
fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Instrument ID: #2 Chemist: JW

Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1)
Deviations from Standard Method: None

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6).
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target
compound masses reported in data table cannot be compared to the mass data from the other
modules directly. '

Module #179101, no identification tag was returned with this module.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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GORE-SORBER® Screening Survey
Final Report

DATA TABULATION

# CONTOUR MAPS ENCLOSED: No contour maps were generated.

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Screening Modules received and analyzed by W.L. Gore & Associates, Tnc., as identified in the Chaia of Custody
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments: :

» This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a
variety of attenuation factors during migration away from the source concentration to the
module. Thus, mass levels reported from the module will often be less than concentrations
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported
on the modules compare favorably with concentrations reported in the soil or groundwater
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations
on the site, matrix data should reveal the same pattern, and vice versa). However, dueto a

- variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be

. achieved.

» Seil gas signals reported by this methed cannot be identified specifically to soil adsorbed,
groundwater, and/or free-product contamination. The soil gas signal reported from each
module can evolve from all of these sources. Differentiation between soil and groundwater
contamination can only be achieved with prior knowledge of the site history (i.e., the site is
known to have groundwater contamination only).

* QA/QC tnp blank modules were provided to document potential exposures that were not
part of the soil gas signal of interest (i.e., impact during module shipment, installation and
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas
modules to those modules placed in the subsurface. However, the trip blanks remain
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may
indicate potential impact to modules other than the contaminant source of interest.

GORE-SORRBER is a registered trademark and service mark of W. L. Gore & Associates
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GORE-SORBER® Screening Survey
Final Report

Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered
together around a central gas chromatograph elution time in the total ion chromatogram.
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC identification (c g.: 1234565.D
represents module #123456).

No target compounds were detected on the trip blanks and/or the method blanks. Thus,
target analyte levels reported for the field-installed modules that exceed trip and method
blank levels, and the analyte method detection limit, have a high probability of originating
from on-site sources.

A small subset of modules was placed at each of several site locations; therefore no contour
mapping was performed. Larger and more comprehensive soil gas surveys may be
warranted at the individual sites where elevated soil gas levels were observed.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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Hg
MDL
bdl

nd

ANALYTES
BTEX

BENZ

TOL

EIBENZ
mpXYL
oXYL
CI11,C13&C15

UNDEC
TRIDEC
PENTADEC
TMBs
135TMB
124TMB
ct12DCE
t12DCE
cl2DCE
NAPH&2-MN
NAPH
2MeNAPH
MTBE
11DCA
CHCl;

111TCA
12DCA
CCly

TCE
OCT
PCE
CIBENZ
14DCB

BLANKS
TBn
method blank

6 of 6

GORE-SORBER® Screening Survey
Final Report

KEY TO DATA TABLE
Non-ER Drain & Septic, Kirtland AFB, NM -

micrograms (per sorber), reported for compounds
method detection limit

below detection liynit

non-detect

combined masses of benzene, toluene, ethylbenzene and total xylenes
(Gasoline Range Aromatics)

benzene

toluene

ethylbenzene

m-, p-Xylene

o-xylene

combined masses of undecane, tridecane, and pentadecane {C11+C13+C15}
(Diesel Range Alkanes)

undecane

tridecane

pentadecane

combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene
1,3,5-trimethylbenzene -
1,2,4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans- 1 ,2-dichloroethene

¢is-1,2-dichloroethene

combined masses of naphthalene and Z-methyl naphthalene
naphthalene

2-methyl naphthalene

methyl t-butyl ether

1,1-dichloroethane

chloroform

1,1,1-trichloroethane
1,2-dichloroethane
carbon tetrachloride

trichloroethene
octane
tetrachlarcethene
chlorcbenzene
1,4-dichlorobenzene

unexposed trip blanks, travels with the exposed modules
QA/QC module, documents analytical conditions during analysis

GORE-SORBER is a regislered trademark and service mark of W. L. Gore & Associates



APPENDIX A:

1. CHAIN OF CUSTODY
2. DATATABLE
3. STACKED TOTAL ION CHROMATOGRAMS

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates



GORE SORBER® Screening Survey Chain of Custody

,

(GOREA)

For W.L. Gore & Associates use only
Production Order # 10960025

e W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapéake Boulevard » Elkion, Maryland 21921 ¢ Tel: (410) 392-7600 o Fax (410} 506-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER §A1N+ SEPTIC
Address: ACCQUNTS PAYABLE MS0154 Site Address: KIVEZRE-AFB, NM
P.0.BOX 5130  2TLAND
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
| Fax: Sos-2894-261¢ Customer P.0. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation 135 #of Trip Blanks 7
# 179087 #179144 2. = . ¥-179434 | Total Modules Shipped: 142 Pieces
#179150 - #179233 = #4998} - | Total Modules Received: |42~ Pieces
# # 113139, - * Total Modules Instalied;___ 1 3 S Pieces
# # [+ qu; 12' #1934 4. | Serial # of Trip Blanks (Client Decides} ' | #
# | $-nqise - Az (4 L1127 # #
* 3 : - # # 1+ 1 #
- 4 - # # JE #
# ¥ - 4 # J# %
# 4 - 4 4 # #
# # - # # # | #
Prepared By: K # | #
Verified By: f # #
Installation Pei‘formﬁBy: K Installation Method(s) (circle those that apply):
Name (please print): G e 30e7 " R wsnt T ANA " Slide Bammer Hammer Drill Auger
Company/Affiliation: < s _/.n.) ~ | Other: (5 S/ Fta B
Installation Start Date and Time_473/o-z, loQ(sT &M PM
Installation Complete'Date and Time: & /4 S0z D946/ EM PM
Retrievil Performed By: Total Modules Retrieved: Pieces.
| Name (please print): A AT B Uil AN A Total Modules Lost in Field: Pietes
Company/Affiliation: 1 S‘/\Ji—/;u ~ Total Unused Modules Returned: Pieces
Retrieval Start Date and Time: / 8 ]zz 2 ! / AM PM
Retrieval-Complete Date and. Time: / / AM PM ‘
Relinguished By VR Ve Date § Time | Received By , Date Time
Affiliation: W.L. Gore & Assoc/atesh Inc, 3-bop 12 Affiliation; SMlioL}' ER 2-6-01
 Relinquished By —’m% Date | Time | Received By- Date Time
P fltion: b(30 5-14-07] 1 253 | Affiation— ————
elinquished By Date | Time | Received BY%M%@' : Date Time
{ Affiliation Affiliation: W.L. (fore & Assaciates, Inc. 5/ P a /y 24

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc.

FORM8R.§
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GORE-SORBER ®Screening Survey Chain of Custody

r For WL. Gore & Associa{es use only
Production Order # 109600725
—
BORE 7|
"Trsiwwy Teconologres

W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard » Elkion, Maryland 27921 e Tel: (410} 392-7600 o Fax (410} 306-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS(Q154 Site Address: v 2ND-AFB, NM
P.O.BOX 5130 e 2TLAND
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
FAX: Sev-zgag.- 26110 Customer P.O. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules fgr Installation 135 #of Trip Blanks __ 7
# 179087 - #179144 Total Modules Shipped: 142 Pieces
# 179150 - #179233 " | Total Modules Received: - | 2— Pieces
# - # - # Total Modules Installed;_ 135S~ Pieces
# # - # .Senai # of Trlp Blanks (Client Decides) | #
; # - # ‘ H #
. # - # 14 #
r—; E "
# - # - # # #
# - 4 - # # #
# - # - # # #
Prepared By: Cﬁll'lﬁfv-ﬂ-— (A A— # #
Verified By: Z?&é% @é 2@4 ‘, & # g
Installation Perform#d By: i Installation Method(s) (circle those that apply):
Name (please print): & /367 LA U e~ T AN A ' Slide Hammer Hammer Drill Auger
Company/Affiliation: <. a (. /A)M Other: 6 Co S B
Installation Start Date and Time: 472 VO = lo&ysT : @) PM
Installation Complete Date and Time: g / A /‘-, 2 V540! : &M PM
Retrieval Performed By: Total Modules Retrieved:, :iq— Pieces
Name (please print): (e AZ32T G v rA~NA Total Modules Lost in Field: Pieces
Company/Affiliation:] S‘/\mem Total Unused Modules Returned: L Pieces
Retrieval Start Date and Time: I /a 2 / AM PM
Retrieval Complete Date and Time: / / _ : AM PM
Relinguished By = Date | Time | Received By YAaWo, Samdoys Date Time
Affiliation: W.L. Gore & Assoczx;,s,-]gc 3’ oyt 2 4 Affihation; San dia L b33 3“1]""1
Relinquished By ’ Date | Time | Received By- Date Time
ffiliation: Sendva NL. . 135 6-91-D11p4935 | Affiliation: : —
' linguished By Date Time | Received By » ‘ ; Date Time
| - tfiliation  Affilistion: WL Gért & Associates She. |50 /2 5
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associnies, Inc. FORM 8R.8

1/08/01
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
', 11 of 4 .
EVIDENCE OF LIQUID
HYDRCCARBONS (LPH) MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER
# DATE/TIME DATE/TIME HYDROCARBON ODOR {check one) COMMENTS
{Check as appropriate) :
LPH | ODOR | NONE | YES | NO
1. 179087 2/23/e2 RIS pS 0001 oL o leo1/898- 55
2. 179088 ! I, ’ &S -3
3. 179089 P ES—2
4. 179090 oo ‘ &S~
5] 179091 Y N N &S <
6. 175002 0952 43 2 Vo503 —GS
7. 179093 Jovo y -4
8. 179094 /ats -3
5. 175095 {ei8 V2 -2
10. | 175096 izl | o 4oo 30/45E7- | ~9
11. 179007 s -
12. 179008 {238 -
13, 179099 1247 -3
14 179100 (2854 2
15. 179101 {3 s -1
s 11102 1347 oa N fo82ftiZe- | -4
N 179103 /2SS B ~CJ
'LIB. 179104 Jelad] -}
9. 179105 (431 -~
20. 175106 Y /440 N/ A \ -2
21, | 179107 d[z4ez 0842[5-9-02 0730 o ] .5
22. 179108 AT ' -4
23, 179109 )8 oa —
24 179110 A4 -2
25. 179111 0214 -3
26, | 179112 v o493 v -1
27, 179113 )25tz 2746 5-1D-01 oBJL /£27/¢S B0 -] ~S
28, | 179114 T 7 p2cH i ~2
20, 179115 0% oo -2
30. 179116 OQio -4
31, § 179117 0ie v 047 Y -1
32, 179118 S |6-10-22 , 0925 /p,o/@% - =
33, 179119 722 ’ 4
34. 179120 0932 &
35. 179121 0542 5
36, 179122 0947 N
37. 179123 0956 - o0l v 3
38 | 179124 102 | 5-pL f5 3 029/6sbo— | |
- % | 19123 (o4 % 7 4] .
40, | 179126 /052 =2
A, 179127 {03 L/ T2Y] . 1 =z
' 42. 179128 \ 2o [ A1) 1o 45 02¢/csr - 2
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'GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
b,__,é_of 4 . .
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE |- MODULE# | INSTALLATION RETRIEVAL or WATER _
8 DATE/TIME DATE/TIME HYDROCARBONODOR | (check one) COMMENTS
{Check as apgpropriaa)
LFH | ODOR | NONE | YES | NO
43, 179129 4/25 02, 12291 6-16-02. 0 47 ozl - £S- B
44, | 175130 ~ 37 £ 10-02_}08) & ]
45. 17913} (442 5-1-02 1053 oSy Ls~Y ]
46, 179132 jeid o . 2.
47. 179133 Jef |6—19-e2, 11104 \ 3
48. 179134 liﬂa-;, 0908E=18-22 )2 49 o?3/Csed- | [
49. | 179135 7”09 izsy A =]
S50. 179136 28 5-19~0% 105 B >
51, 179137 O73Y  Lesk 2
1 5. 179138 o8 Lask _ S
53. 179139 Jorg {5-le-0z 1322 in3 e/ -
54. 179140 [o2b] Lot / =2
! SS. 175141 lolal Lest ~
.56. 179142 /o2l 5=10-02, 1343 Y {
57. | 179143 /3| 5-10-02 , 11 %6 276(929%- | 2.
& 179144 Jef 1 3
S’/ | 179150 W N _
‘@. 179151 /(ST 54002 11354 \ |
61| 179152 4[27/02 0816 -0z 142 | VoDg/Ess
62. | 179153 0872 | 1 5
163. | 179154 0B 3
64. 179155 03 . 21
65. 179156 ORAIS 140V Fo12 ‘
66. | 179157 0738 os“re0a 07149 282/4570- | 4
67. 179158 & Il |
68, 179159 e [ Z.
69 179160 74 T, 2
70, 17916} fost | 0g14-02 102 a;%/ma R
1. 179162 /fep [ 2
72. 179163 Jtio '
73. 179164 i 3
74, 179165 ifzo 4 s
75, | 179166 25 |05-tH-s, 1103 v ‘
76. | 179167 (228 os14-02 ({0 b HeoleldZ~
71. | 179168 {234 ) "1 2
78. 179169 1237 4
79. | 179170 124251402 1132 ¥, !
0. | 11911 32lS.149-62 - DR Y 034_#?{0 .|
3 179172 225 63LL 2
2. 178173 /2322 35! Z
23, 179174 l2dol Y o355 - f
.Lm. 179175 Y /4722 5-14-2) 0314 /gssj/ém'- 4
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SITE NAME & LOCATION
Installation and Retrieval Log :
rY_ lL.of P 2
~ EVIDENCE OF LIQUID
HYDROCARBONS (LPH) MODULE IN
LINE MODULE # INSTALLATION RETRIEVAL ot WATER .
¢ DATE/TIME DATE/TIME HYDROCARRON ODOR (check one) COMMENTS
[Check as appropriare)
LPE | ODOR | NONE | YES | NO
85. | 17917 2902 14731 OB/ C AU £S—3
86. 179177 71774 U =
87. 179178 /445 B-14-02% 08537 : 4
88. 179179 30/n7. M9 081502 €542 poz /WS- | B
89, 179180 T m, [ T 2
90. | 17918 | 09tk L]
91, 179182 o727 4
92. | 179183 0742 . =
93, 179184 O 51502 2312 e
194 | 179185 Ho8 51502t 4b be7/6730- | 4
05, 179186 VIE: : e
96. 179187 (9 2
97. 179188 Y XAl S
98. | 179189 /o |5-1502 1213 . i
50. | 179150 /23Bl5-502 1009 029/ GSPAN-{ /
100. | 179193 ) 25° / —7]
.| 179192 /300 —z
r e 179193 /32 v £
03. 179104 /3/B|5-I15-02 +0 32 \ -
104, [ 179195 /44Cl5-1502 14785 VAT RS
105, | 179196 145 z
106. | 179197 S5 4
107. | 179198 /So2- N 2
108. | 179199 /spR|5-15-02 1143 N l
109. | 179200 /5255502 10 3% P87/ LT | 2
110, | 179201 /S 30 ' ! %
111, | 179202 <] 4
112. | 179203 \ /5 40|5-15-02, 1 s 59 - {
113. | 179204 STtfez ORZZB-\-07, GRol feo/478e | =
134, | 179205 "I T oe3s 1 i i
115, | 179206 0843 v '
116, [ 179207 A/ 15-16-01 0837 -
117. | 179208 0744 |6-1.-01 034 ooatfSE9- | 2.
118. | 179209 NG5 1
119. | 179210 /oo | 3
120. | 179211 7009 4 =
121, | 179212 Lot [5-4602, 0957 ! ) !
122. | 179213 fifo S-1p=vi 1) pk pos/7035~ | 2
. | 179214 J72 . 7 =
~24. | 179215 g2z t5-Hoo2,iiigl N {
125. | 179216 (205 |5-ib=01 - D94 forel i~ | 2
(‘ 126, [ 179217 q 215 -1y -2 - 2439 " I
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GORE-SORBER® Screening Survey

SITE NAME & LOCATION
Installation and Retrieval Log :
q\ 1 4, of -4 w
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MOQDULEIN
LINE MODULE # INSTALLATION RETRIEYAL ar WATER
# DATETIME DATE/TIME HYDROCARBON ODOR |  (check one) COMMENTS
{Check as appropriate)
LPH | ODOR | NONE | YES | NO
127. | 179218 &lifoz /225 [5-1e-01, ¢ 942 /aig%ﬁe-acs-?
128. | 179219 " /23 [5-le-a , 0950 . ' -4
129. | 179220 57tz O85H |5-20-01 07:57 reblgeso | -
130. | 179223 Y v - -3
191. | 179222 o709 -2
132, | 179223 oy 4
133. | 179224 0924 -
134, | 179225 0722 N =&
135. 170226 2748 5-21-0L 851 - 7
136. | 179227 . ]
137. | 179228
138. | 179229
139. | 179230
1140, ] 179231
141, | 179232
142. | 179232
A
.7.“1744.
145, ﬂ
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147,
148,
149.
150.
151
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155.
156.
157,
158.
159
160.
161,
162.
163,
164.
. 6.
~riés.
167,
@ =
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W GORE SORBER SCREE 1SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10860025

DATE SAMPLE
ANALYZED| NAME _ |BTEX, ug] BENZ, ug| TOL. ug] EtBENZ, ug| mpXYL, ug| oXYL, ug| C11, C13, &C15, ug] UNDEC, ug| TRIDEC, ug| PENTADEC, ug| TMBS, ug]
MDL= 0.03] 002 0.01 001 0.01 0.02 0.01 0.02

5/21/2002 | 179125 0.10 nd|__ 0.08 nd 0.02 nd 0.05 0.04 0.0 bdl 0.00
5/21/2002 | 179126 0.00 nd nd nd bdi nd 0.04 0.03 0.02 bdl 0.00
5/21/2002 | 179127 0.09 nd| _ 0.05 nd 0.02] __0.01 0.04 0.0 bdl bdl 0.00
5/21/2002 | 179128 0.07 nd| _ 0.05 nd 0.02 nd 0.08 0.04 0.01 0.03 0.00
52172002 | 179129 0.02 nd nd nd 0.02 nd 0.06 0.03 0.03 bdi 0.00
5/21/2002 | 179130 0.21 nd| _ 0.15 nd 0.04] _ 0.02 0.15 0.07 0.03 0.05 0.00
52172002 | 179131 nd nd nd nd nd nd 0.07 0.04 0.01 0.02 nd
5/21/2002 | 179132 nd nd nd nd nd nd 0.05 bl 0.02 0.02 0.00
5/21/2002 | 179133 0.08 nd| 0.0 nd nd nd 0.19 0.04 0.08 0.05 nd
s 5.\ e [(5R12002 | 179134 nd nd nd nd nd nd| 0.05 0.03 0.02 bdl 0.00
A3 Iy 5/2172002 | 179135 011 nd[ _0.10 nd 0.01 nd 0.16 0.04 0.04 0.08 0.00
1043 5/21/2002 | 179136 0.0 nd[__ 0.09 nd nd nd 0.04 0.02 0.01 bd] 0.00
5/21/2002 | 179139 nd nd ng nd nd nd] 0.68 0.07 0.10 051 0.00
572172002 | 179142 0.11 nd| 007 nd 0.03] _ 0.01 0.25 0.12 0.07 0.06 0.00
5/21/2002 | 179143 nd nd nd nd nd nd 0.07 0.03 0.02 0.03 nd
/2172002 | 179144 0.17 ndf _ 0.09 0.02 0.05] _ 0.01 0.08 0.04 0.01 0.02 0.00
5/21/2002 | 179150 0.40 ndl__ 0.19 0.04 0.13] 004 0.07 0.05 0.02 bd! 0.00
5/21/2002 | 179151 nd nd nd nd nd nd 0.03 0.03 bdl bdl 0.00
5/28/2002 | _ 179152 0.09 nd|_ 005 nd 0.03] 002 0.19 0.06 0.02 0.11 0.08
528/2002 | _ 179153 0.13 nd[__ 0.08 nd 004002 0.13 0.03 0.02 0.08 0.13
5/28/2002 | _ 179154 nd nd nd nd nd nd 0.11 0.02 0.01 0.07 0.00
5/28/2002 | 179155 nd nd nd nd nd nd 0.06 bd] 0.02 0.04 0.00
572812002 | 179156 nd nd nd “nd nd nd 0.22 0.15 0.01 0.06 0.00
5728/2002 | 179157 nd nd nd nd nd nd 0.12 0.04 0.02 0.06 0.00
5/28/2002 | 179158 0.01 nd nd nd 0.01 nd 0.11 0.05 0.01 0.05 0.00
5/28/2002 | 179159 0.00 nd nd nd ] nd 0.07 0.03 0.01 0.03 0.00
5/28/2002 | 179160 nd nd nd nd nd nd 0.02 bdi 0.02 bdi 0,00
5/28/2002 | 179161 0.00 nd nd nd bd! nd 0.08 0.03 0.02 0.03 0.00
5/28/2002_| 179162 0.01 nd nd nd 0.01 nd 0.10 0.03 0.03 0.04 0.60
5/28/2002 | _ 179163 0.01 nd nd nd 0.01 nd 0.07 0.02 0.02 0.03 0.00
5/26/2002 | 179164 0.02 nd nd nd 0.02 bl 0.14 0.06 0.02 0.06 0.00
52812002 | 179165 nd nd nd nd nd nd 0.08 0.03 bdl 0.05 0.00
5/28/2002_| 179166 0.00 nd|__ bdl nd nd nd 0.05 0.03 0.01 bdl 0.00
5/28/2002 | 179167 nd nd nd nd nd nd 0.02 0.02 bdl bdl 0.00
5/28/2002 | 179168 0.04 nd| _ 0.03 nd 0.01 nd 0.09 0.04 0.02 0.03 0.00
5/28/2002 | 179160 nd nd nd nd nd nd 0.06 0.03 0.01 0.02 nd
5/28/2002 | 179170 0.03 nd nd nd 0.03 nd 0.06 0.04 0.02 bd! 0.00
5/28/2002 | 179171 nd nd nd nd nd nd 0.04 0.03 0.02 bdl 0.00

No mdl is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
Page: 2 of 12 ESTIMATED if any of the individual compounds were reported as bdl. CCT_CCXmt



GORE SORBER SCREL
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025
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SURVEY ANALYTICAL RESULTS

SAMPLE
NAME 124TMB, ug| 135TMB, ug| ct12DCE, ug| t12DGE, ug| c12DCE, ug] NAPH&2-MN, ug| NAPH. ug| 2MeNAPH, ug| MTBE, ug| 11DCA, ug| 111TCA, ug| 12DCA, ug
MDL= 0.03 0.02 0.14 0.03 0.01 0.02 0.04 0.04 0.02 0.02
179125 bdl nd nd nd nd nd nd nd nd nd nd nd
179126 bdl nd nd nd nd 0.00 nd bd nd nd nd nd
179127 nd bal nd nd nd 0.00 nd bdi nd nd nd ne
179128 bdl nd nd nd nd 0.00 nd bl nd nd nd nd
179129 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179130 bd| bdl nd nd nd 0.00 nd bdl nd nd nd nd
179131 nd nd nd rd nd 0.00 nd bdl nd nd nd nd
179132 bdl nd nd nd nd 0.00 nd hd! nd nd bdl nd
179133 nd nd nd nd nd nd nd nd nd nd nd nd
ASS S ¥€_ 779134 bl nd nd nd nd 0.00 nd bdl nd nd nd na
q—5 179135 bd! bdi nd nd nd 0.02 0.02 bdl nd nd nd nd
)O 179136 bd! nd ng nd nd 0,00 nd bd! - nd nd nd nd
178139 bdi nd nd nd nel 0.00 nd bdl nd nd nd nd
179142 bl bdl nd nd nd 0.01 0.01 bd] nd nd nd nd
179143 nd nd nd nd nd 0.00 nd bd! nd nd nd nd
179144 bd| nd nd nd nd 0.00 nd bdt nd nd nd nd
179150 bdl bdl nd nd nd 0.02 0.02 bdl nd nd bd! nd
179151 bd! nd nd nd nd nd nd nd nd nd bd! nd
179152 0.06 0.03 nd nd nd 0.11 0.05 0.06 nd nd nd nd
179153 0.09 0.03 nd nd nd 0.16 0.09 0.07 nd nd nd nd
179154 bdl bdi nd nd nd 0.04 0.02 0.02 nd nd ‘nd nd
179155 bdl bdl nd nd nd 0.00 nd bdl nd nd nd nd
179156 bdl bdl nd nd nd 0.00 nd bd| nd nd nd nd
179157 bdl bdl nd nd nd 0.03 nd 0.03 nd nd nd nd
179158 bdl [ofs]] nd nd nd 0.04 0.02 0.03 nd nd nd nd
179159 bdl bdi nd nd nd 0.00 nd bdl nd nd nd nd
179160 bdi nd nd nd nd 0.00 nd bdl nd nd nd nd
179161 nd bdi nd nd nd 0.11 0.05 0.06 nd nd nd nd
179162 bdl nd nd nd nd 0.05 0.02 0.03 nd nd nd nd
179163 bd! bdi nd nd nd 0.02 0.02 bd} nd nd nd nd
179164 bd| bdl nd nd nd 0.04 0.02 0.02 nd nd nd nd
179165 bdi nd nd nd nd 0.00 nd bdl nd nd nd nd
179166 bdi nd nd nd nd 0.04 0.02 0.02 nd nd nd nd
179167 bd| nd nd nd nd 0.04 nd 0.04 nd nd nd nd
179168 bdi bdl nd nd nd 0.07 0.02 0.04 nd nd nd nd
179169 nd nd nd nd nd 0.00 nd [ate]] nd nd nd nd
170170 bdl nd nd nd nd 0.02 0.02 bdl nd nd nd nd
179171 bl bdl nd nd nd 0.08 ~ 0.03 0.05 nd nd nd nd
No mdl is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
Page: 6 of 12 ESTIMATED if any of the individual compounds were reported as bdl. CCT_CCxmt
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GORE SORBER SCREL ’SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

No mdl is available for summed combinations of analytes. in summed

SAMPLE
NAME TCE, ug{ OCT, ug| PCE, ug| 14DCB, ug| CHCI3, ug| CCl4, ug| CIBENZ, ug
MDL= 0.02 0.02 0.01 - 0.01 0.03 0.03 0.01
175125 0.03 nd| 1.4 nd nd nd nd
179126 nd nd 0.52 nd nd nd nd
179127 nd nd 0.55 nd nd nd nd
179128 nd nd nd nd nd nd nd
178129 nd nd 0.01 nd nd nd nd
179130 nd 0.12 0.02 nd nd nd nd
179131 nd nd nd nd nd nd nd
179132 nd nd 0.75 nd nd nd nd
179133 nd nd 0.18 nd nd nd nd
179134 nd nd 0.33 nd nd nd nd
179135 nd nd 0.38 hdl * nd nd nd
179136 nd nd 0.65 nd 0.05 nd nd
179139 nd nd 0.14 nd nd nd nd
179142 nd 0.12 0.42 nd nd nd nd
179143 0.41 nd 0.25 nd nd nd nd
179144 0.84 0.13 0.21 nd nd nd nd
179150 2.50 0.14 0.18 bdl nd nd nd
179151 0.71 nd 0.32 nd nd nd nd
179152 nd nd 0.06 0.02 nd nd nd
179153 nd nd 0.03 nd 0.08 nd nd
179154 nd nd nd nd nd nd nd
179155 nd nd nd nd nd bdl nd
179156 nd nd nd nd nd nd nd
179157 nd nd 0.38 nd nd nd nd
179158 nd nd 0.56 nd nd nd nd
179159 nd nd 0.60 nd nd nd nd
179160 nd nd 0.37 nd nd nd nd
179161 nd nd nd nd nd nd nd
179162 nd nd bdl " nd nd nd nd
179163 nd nd nd nd nd nd nd
179164 nd nd 0.01 nd nd nd nd
179165 nd nd nd nd nd nd nd
179166 nd nd nd nd nd nd nd
179167 nd nd nd nd nd nd nd
179168 nd nd nd nd nd bdi nd
179169 nd nd nd nd nd -nd nd
179170 nd nd nd nd nd nd nd
179171 nd nd nd nd nd nd nd
5130/2002

Page: 10 of 12

columns (eg., BTEX), the reported values should be considered
ESTIMATED if any of the individual compounds were reported as bdl.

CCT_CCXmt
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RISK ASSESSMENT FOR DSS SITE 1093 ’ 11/24/2003

DSS Site 1093: RISK ASSESSMENT REPORT

. Site Description and History

Drain and Septic Systems (DSS) Site 1093, the Building 6584 west septic system, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area Ili on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy (DOE). The septic system consisted of a septic tank connected to a drainfield

with five 80- to 100-foot-long drain lines. Available information indicates that Building 6584 was
constructed in 1963 (SNL/NM March 2003), and it is assumed that the septic system was also
constructed at that time. By the early 1990s, the septic system discharges were routed to the
City of Albuquerque sanitary sewer system (Jones June 1991). The old septic system line was
disconnected and capped, and the system was abandoned in place (Romero September 2003).

Environmental concern about DSS Site 1093 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the drainfield at
this site. Because operational records are not available, the investigation for DSS Site 1093
was planned to be consistent with other DSS site investigations and to sample for the most
commonly anticipated COCs found at similar faciiities.

The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.23 miles east of the
site. No springs or perennial surface-water bodies are Jocated within 2 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 1990). Surface-water runoff in the vicinity of the site
is minor because the surface slope is flat to gently inclined to the west. Infiltration of
precipitation is almost nonexistent as virtually all of the moisture subsequently undergoes
evapotranspiration. The estimates of evapotranspiration for the KAFB area range from 95 to
99 percent of the annual rainfall (Thompson and Smith 1985, SNL/NM March 1996). Most of
the area immediately around DSS Site 1093 is unpaved with some native vegetation, and no
storm sewers are used to direct surface water away from the site.

DSS Site 1093 lies at an average elevation of approximately 5,404 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silt, sands, and gravels. The depth to groundwater is approximately 483 feet below ground
surface (bgs). The direction of groundwater flow is to the west in this area (SNL/NM March
2002). The nearest groundwater monitoring well is approximately 150 feet north of the site.
The nearest production wells are north of the site and include KAFB-4 and KAFB-11, which are
approximately 2.7 and 3.0 miles away, respectively.

[ Data Quality Objectives

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

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

* Characterize the nature and extent of any releases.
* Provide analytical data of sufficient quality to support risk assessments.
Table 1 summarizes the rationale for determining the sampling locations at this site. The

source of potential COCs at DSS Site 1093 was effluent discharged to the environment from
the drainfield at this site.

Table 1
Summary of Sampling Performed to Meet DQOs

DSS Site 1093 Number of Sample

Sampling Sampling Density Sampling Location

Areas Patential COC Source Locations {samples/acre) Rationale
Soil beneath Effluent discharged to 4 NA Evaluate potential
the septic the environment from - COC releases to the
system the drainfield environment from
drainfield effluent discharged
from the drainfield

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

The baseline soil samples were collected in four locations across DSS Site 1093 with a
Geoprobe™ from two 3-foot-long sampling intervals at each boring location. Drainfield sampling
intervals started at 5 and 10 feet bgs in each of the four drainfield borings. The soil samples
were collected in accordance with the procedures described in the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001). Table 2 summarizes the types of confirmatory and
QA/QC samples collected at the site and the laboratories that performed the analyses.

The DSS Site 1093 baseline soil samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds,
polychiorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA)} metals,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples
were analyzed by an off-site laboratory (Genera! Engineering Laboratories, Inc.) and the
on-site SNL/NM Environmental Restoration (ER) Chemistry Laboratory and Radiation
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical
methods and data quality requirements from the SAP (SNL/NM October 1999) and FIP
{SNL/NM November 2001).
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Table 2
Number of Confirmatory Soll and QA/QC Samples Collected from DSS Site 1093
Gamma
RCRA | Hexavalent Spectroscopy Gross
Sample Type VOCs | SVOCs | PCBs HE Metals | Chromium | Cyanide | Radionuclides | Alpha/Beta
Soil 6 6 6 6 8 8 6 6 6
Duplicates 0 0 1 0 0 1 1 0 0
EBs and TBs (VOCs only) 0 1 0 1 1 0 0 0 0
Total Samples 5] 7 7 7 7 7 7 6 8
Analytical Laboratory GEL GEL GEL ERCL ERCL GEL GEL RPSD GEL
DSS = Drain and Septic Systems.
EB = Equipment blank.
ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA = Quality assurance.
QC = Quality control.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

TB = Trip blank.
VOC = Volatile organic compound.
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Table 3
Summary of Data Quality Requirements for DSS Site 1093
Analytical Data Quality

Method?® Level GEL ERCL RPSD
VOCs Defensible 6 samples None None
EPA Method 8260
SVOCs Defensible 6 samples None Neone
EPA Method 8270
PCBs Defensible & samples Nene None
EPA Method 8082
HE Compounds Defensible None B samples None
EFA Method 8330
RCRA Metals Defensible None 6 samples None
EPA Method 6020/7000
Hexavalent Chromium Defensibte € samples None Nene
EFPA Method 7196A
Total Cyanide Defensible 6 samples None None
EPA Method 9012A
Gamma Spectroscopy Defensible None None 6 samples
Radionuciides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 6 samples None None
EFPA Method 900.0

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

2EPA November 1986.

DSS = Drain and Septic Systerns.

EPA =U.S. Environmental Protection Agency.

ERCL = Environmental Resloration Chemistry Laboratory.
GEL = General Engineering Laboratories, inc,

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA = Quality assurance.

QcC = Quality control.

RCRA = Hesource Conversation and Recovery Act.

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

VOC = Volatile organic compound.

The QA/QC samples were collected during the baseline sampling effort according to the ER
Project Quality Assurance Project Plan. The QA/QC samples consisted of one field duplicate
and one set of equipment blank samples. No significant QA/QC problems were identified in the
QA/QC samples.

All of the baseline soil sample resulis were verified/validated by SNL/NM according to Data
Verification/Validation Level 3 (SNL/NM July 1894) or SNL/NM ER Project Data Validation
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating Procedure]
00-03, Rev. 0 (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1093 proposal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 02 (SNL/NM July 1996). The gamma speciroscopy
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results are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

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

1.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1093
was based upen an initial conceptual model validated with confirmatory sampling at the site.
The initial conceptual model was developed from archivail site research, site inspections, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001) identified the sample locations, sample density,
sample depth, and analytical requirements. The sample data were subsequently used to
develop the final conceptual model for DSS Site 1093, which is presented in Section 4.0 of the
associated NFA proposal. The quality of the data used to specifically determine the nature, »>
migration rate, and extent of contamination is described in the following sections.

1.2 Nature of Contamination

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

Site 1093 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and any potential degradation products at DSS Site 1093.

1.3 Rate of Contaminant Migration

The septic system at DSS Site 1093 was deactivated in the early 1990s when Building 6584
was connected to an extension of the City of Albuquerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the drainfield at
this site was therefore dependent upon the volume of aqueous effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the septic system was discontinued has been predominantly dependent upon
precipitation, 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 1093.

.4 Extent of Contamination
Subsurface baseline soil samples were collected from boreholes driiled at four locations

beneath the drainfield at the site to assess whether releases of effluent from the drainfield
caused any environmental contamination,
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The baseline soil samples were collected at sampling depths starting at 5 and 10 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous DSS sites at SNL/NM. The baseline soil samples are considered to be
representative of the soil potentially contaminated with the COCs at this site and are sufficient
to determine the vertical extent, if any, of COCs.

Iv. Comparison of COCs to Background Screening Levels

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

Site 1093 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 and
all inorganic and radiofogical COCs for which samples were analyzed. When the detection limit
of an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was retained. Nondetected organic compounds not
included in this assessment were determined to have detection limits low enough to ensure
protection of human health and the environment. In order to provide conservatism in this risk
assessment, the calculation used only the maximum concentration value of each COC found for
the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997)
was selected to provide the background screen listed in Tables 4 through 7.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1988). Both
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated
included inorganic and organic compounds.

Tables 4 and 5 list the nonradiological COCs for the human health and ecological risk
assessments at DSS Site 1093, respectively. Tables 6 and 7 list the radiological COCs for the
human health and ecological risk assessments, respectively. Both tables show the associated
SNL/NM maximum background concentration values (Dinwiddie September 1997).

Section V1.4 discusses the results presented in Tables 4 and 6; Sections VII.2 and VII.3 discuss
Tables 5and 7.

V. Fate and Transport

The releases of COCs at DSS Site 1093 occurred in the subsurface soil resulting from the
discharge of effluents from Building 6584 to the septic tank and drainfield. Because these
discharges were to the subsurface, soil, wind, surface water, and biota are considered to be of
low significance as transport mechanisms at this site.

Water at DSS Site 1093 is received as precipitation (approximately 8.1 inches annually) that will
either infiltrate into the soil, evaporate, or form runoff. Infiltration at this site is enhanced by the
sandy nature of the soil and the relatively flat topography of the site. However, because of the
high evapotranspiration rate, which accounts for 95 to 99 percent of the annual precipitation in
this area, most of the water that infiltrates into the soil is eventually lost to the atmosphere.
Therefore, the leaching of COCs by the percolation of water through the soil will be limited and
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Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1093 with

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

is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the . b
Concentration Background Applicable SNL/NM BCF Bioaccumulator?
(All Samples) Concentration Background Screening (maximum Log K, (BCF>40,
coc (mg/kg) (mgfkg)? Value? aquatic) | (for organic COCs) Log K,,>4)

Inorganic

Arsenic 4.5 4.4 No 44¢ NA Yes
Barium 97 214 Yes 1704 NA Yes
Cadmium 0.15J 0.9 Yes 64 NA Yes
Chromium, total 11 15.9 Yes 16¢ NA No
Chromium VI 0.111d 1 Yes 16¢ NA No
Cyanide 0.158 J NA Unknown NC NA Unknown
Lead 6.4 11.8 Yes 49° NA Yes
Mercury 0.049 J <0.1 Unknown 5500°¢ NA Yes
Selenium 0.71.J <1 Unknown 800° NA Yes

Silver 0.0225! <1 Unknown 0.5¢ NA No

| Organic

2-Butanone 0.027 NA NA 19 0.299 No
Toluene 0.0038 NA NA 10.7¢ 2.69¢ No

Note: Bold indicates the COCs that exceed the background screening values and/or are bicaccumuiators,
8Dinwiddie September 1997, Southwest Area Supergroup.

bNMED March 1998.
SYanicak March 1997.
dNeumann 19786.
®Callahan et al. 1979.

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

9Howard 1990,

BCF = Bioconcentration factor.

coC = Constituent of concern.

Dss = Drain and Septic Systems.

J = Estimated concentration,

K = Qctancl-water partition coefficient.

ow

Log = Logarithm (base 10),

mg/kg
NA

NMED
SNL/NM

= Milligram(s) per kilogram.

= Not applicable.

NC = Not calcuiated.

= New Mexico Environment Dapartment.
= Sandia National Laboratories/New Maxice.
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Table 5

Nonradiological COCs for Ecological Risk Assessment at DSS Site 1093 with

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

s Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the b
Concentration Background Applicable SNL/NM BCF Bloaccumulator?
(Samples <5 ftbgs) | Concentration Background {maximum Log K,,, {BCF>40,
coc _(mg/kg) _(markg)? Screening Value? aquatic) (for organic COCs) Log Koy>4)

Inorganic

Arsenic 4.3 4.4 Yes 44° NA Yes
Barium 95 214 Yos 1704 NA Yes
Cadmium 0.15J 0.9 Yes 64° NA Yes
Chromium, total 7.9 15.9 Yes 16 NA No
Chrorium VI 0.03025° 1 Yes 16° NA No
Cyanide 0.158 J NC Unknown NC NA Unknown
Lead 8 11.8 Yes 49¢ NA Yes
Mercury 0.047 J <01 Unknown 5,500¢ NA Yes
Selenium 0.71 J <1 Unknown 800! NA Yes

Silver 0.0205° <1 Unknown 0.5¢ NA No

| Organic .

2-Butanone 0.027 NA NA 19 0.299 No
Toluene 0.0009 J NA NA 10.7¢ 2.69¢ No

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

bNMED March 1998.
¢Y¥anicak March 1997,
dNeumann 1976.

¢Parameter was not detacted. Concentration is one-half the detection limit.

fCallahan et al. 1979.
9Howard 1990.

BCF = Bioconcentration factor,

bgs = Below ground surface.

cQC = Constituent of concem.

DsS = Drain and Septic Systems,

ft = Foot (feet).

J = Estimated concentration.

Kow = Qctanol-water partition coefficient.

Log
mg/kg
NA

NC
NMED
SNL/NM

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

= Not applicable.
= Not calculated.

= New Mexico Environment Department.

= Sandia National Laboratories/New Mexico.

£601 H.LIS SSA Y04 INFHINSSHSSV ASTH

£00TPTITT



0D OBESSIEQINS/AMED- LMY

6-a

INd 8€:G E0/FS/L L 10'BSE0VR

Table 6

Radiological COCs for Human Health Risk Assessment at DSS Site 1093 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum COC
Activity Less Than or

Equal to the
Maximum Activity | SNL/NM Background | Applicable SNL/NM IsCOCa
(All Samples) Activity Background BCF Bioaccumulator?®
coc (pCi/g) (pCi/g)? Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND (0.018) 0.079 Yes 900 Yes
Th-232 0.73 1.01 Yes 900¢ Yes
U-235 0.138 0.16 Yes 3,000 Yes
U238 1.01 1.4 Yes 3,000¢ Yes

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

BNMED March 1998,
CYanicak 1997.

dBaker and Soldat 1992.

BCF = Bioconcentration factor.
cocC = Constituent of concern.
DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND() = Not detected above the MDA, shown in parentheses.

NMED

pCilg = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.

= New Mexico Environment Department,
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Table 7

Radiological COCs for Ecological Risk Assessment at DSS Site 1093 with

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

s Maximum COC
Activity Less Than or
Equal to the
Maximum Activity | SNL/NM Background | Applicable SNL/NM IsCOCa
(Samples < 5 ft bgs) Activity Background BCF Bioaccumulator?®

cocC (pClig) (pCi/g)® Screening Value? {maximum aquatic) (BCF >40)
Cs-137 ND {0.0169) 0.079 Yes 900Q°¢ Yes
Th-232 0.615 1.01 Yes 900° Yes
U-235 ND (0.11) 0.16 Yes 3,000 Yes
U-238 0.704 1.4 Yes 3,000¢ Yes

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

aDinwiddie September 1997, Southwest Area Supergroup.
bNMED March 1998.
cYanicak 1997.

dpaker and Soldat 1992.

BCF = Bioconcentration factor.

bgs = Below ground surface.

coC = Constituent of concermn.
DSS = Drain and Seplic Systems.

ft = Foot (feet).

MDA = Minimum detectable activity.

ND() = Not detected above the MDA, shown in parentheses.

NMED = New Mexico Environment Department.
pCilg = Picocurie(s) per gram.
SNLU/NM = Sandia National Laboratories/New Mexico.
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is unlikely to be a significant transport mechanism for COCs. Because groundwater at this site
is approximately 483 feet bgs, the potential for COCs to reach groundwater through the
unsaturated zone above the water table is extremely low.

COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be
transported from the site by the movements of the organisms that contain them or other
surficial transport mechanisms. However, because of the small size of DSS Site 1093, the
aridity of the environment, and the disturbed nature of the habitat, food chain transport is not
expected to be a significant transport mechanism at this site.

COCs at DSS Site 1093 include both inorganic and organic constituents (Tables 4 and 5).
Because no radiological analytes exceed background screening values (Tables 6 and 7}, all
COCs are nonradiological in nature. With the exception of cyanide, the inorganic COCs are
elemental in form and not considered to be degradable. Potential transformations of these
inorganic constituents could include changes in valence (oxidation/reduction reactions) or
incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to seleno-
amino acids in plants). Cyanide can be metabolized by biota. Because of the arid environment
at this site and the lack of potential contact with biota, none of these mechanisms is expected to
result in significant losses or transformations of the inorganic COCs.

The crganic COCs at DSS Site 1093 may be degraded through photolysis, hydrolysis, and
biotransformation. Photolysis requires lght and therefore takes place in the air, at the ground
surface, or in surface water. Hydrolysis includes chemical transformaticns in water and may
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
at this site. The organic COCs at this site (2-butanone and toluene) may be lost through
volatilization, with subsequent degradation in the air.

Table 8 summarizes the fate and transport processes at DSS Site 1093. COCs at this site
include nonradiclogical inorganic and organic analytes. Wind, surface water, and biota are
considered to be of low significance as potential transport mechanisms. Significant leaching
into the subsurface soil is unlikely, and leaching into the groundwater at this site is highly
unlikely. The potential for transformation of inorganic COCs is low. For the organic COCs, loss
through volatilization and eventual degradation may be of moderate significance.

Table 8
Summary of Fate and Transport at DSS Site 1093
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate

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

VI Introduction

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

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

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

Step 3. The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are net eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step4.  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 COCs and background. For radiological GOCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directty from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the BOE to determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step 7. Uncerainties of the above steps are addressed.

V1.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1093.
Section Il presents a comparison of results to DQOs. Section HI discusses the nature, rate,
and extent of contamination.

VI3 Step 2. Pathway ldentification

DSS Site 1093 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be scil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiclogical and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
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Site 1093 is approximately 483 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 1093.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soail ingestion Sail ingesticn
Inhalation {dust and vaolatiles) Inhalation (dust)
Dermal contact Direct gamma
Vi.4 Step 3. Background Screening Procedure

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

VI0.4.1 Methodology

Maximum concentrations of nonradiological COCs were compared toc the approved SNL/NM
maximum screening level for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 4 and was used to calculate risk attributable
to background in Secticns VI1.6.2 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 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 maximum levels. The resultant radiological COCs remaining after this step are
referred to as background-adjusted radiological COCs.

Vi.4.2 Results

Tables 4 and 6 show DSS Site 1093 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, one constituent was measured at a concentration
greater than its background screening value. Four constituents do not have quantified
background screening concentrations. Two nonradiologicat COCs were organic compounds
that do not have corresponding background screening values.
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For the radiclogical COCs, none of the constituents (Cs-137, Th-232, U-235 and U-238) had
MDA values greater than the background screening levels.

VL5 Step 4. Identification of Toxicological Parameters

Table 9 lists the COCs retained in the risk assessment and the values for the available
toxicological information. The toxicological values for nonradiological COCs presented in
Table 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 2003}, the
Health Effects Assessment Summary Tables (HEAST) (EPA 1997a}, and the Technical
Background Document for Development of Scil Screening Levels (NMED December 2000).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.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 nonradiclogical COCs and associated background for industrial and residential land
uses,

V161 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).

VI1.6.2 Risk Characterization

Table 10 shows an HI of 0.02 for the DSS Site 1093 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 11 shows an Hi of 0.02 and an estimated excess cancer risk
of 3E-6 for the DSS Site 1093 associated background constituents for the designated industrial
land-use scenario.

For the residential land-use scenario nonradiological COCs, the Hl is 0.21 and the estimated
excess cancer risk is 1E-5 (Table 10). The numbers in the table include 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 iand-use scenario, this
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded
and, subsequently, for dust to be present in predominantly residential areas. Because of the
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Table 9
Toxicological Parameter Values for DSS Site 1093 Nonradiological COCs
RID, RiDiqh SF, SFinh
coC _{mg/kg-d) Confidence® {mg/kg-d) | Confidence® | (mg/kg-d)' | (mghkg-d)' | Cancer Class® ABS
Inorganic
Arsenic 3E-4° M - - 1.5E+0° 1.5E+1° A 0.03¢
Cyanide 2E.C M - - - - D 0,14
Marcury 3E-4° - 8.6E-5¢ M - - D 0.019
| Selenium 5E-3¢ H - - - - ] 0.014
Sitver BE-3° L - - - - D 0.01d
| Qrganic
2-Butanone BE-1° L 2.9E-1¢ L - - D 0.1¢
Toluena 2E-1° M 1.1E-1¢ M - - D 0.19

aConfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M = medium, H = high.

®EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from RIS (EPA 2003):

A = Human carcinogen.
D = Not classifiable as to human carcinogenicity.
‘Texicological parameter values from RIS electronic database (EPA 2003).

“Toxicalogicat parameter values from NMED December 2000.
*Toxicological parameter values from HEAST (EPA 1997a).

ABS
COC
DsS
EPA
HEAST
IRIS
mg/kg-¢
(mg/kg-dy?
Ry,
RID,
SFinn
SF,

= Gastrointestinal absorption coefficient.
= Constituent of concern.

= Drain and Sentic Systems.
= U.8. Environmental Protection Agsncy.

= Health Effects Assessment Summary Tablas.
= Integrated Risk Information System.
= Milligram{s) per kilogram day.

= Par milligram per kilogram day.

= inhalation chronic reference dose.
= Oral chronic reference dose.

= Inhalation slope factor.

= Qral slope factor.

= Information not available.
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Table 10

11/24/2003

Risk Assessment Values for DSS Site 1093 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario® Scenario?
{All Samples) Hazard Cancer Hazard Cancer
CoC {mg/kg) Index Risk Index Risk
Inorganic
Arsenic 4.5 0.02 3E-6 0.21 1E-5
Cyanide 0.158 J 0.00 - 0.00 -
Mercury 0.049 J 0.00 - 0.00 —
Selenium 0.71J 0.00 — 0.00 —
Silver 0.0225bP 0.00 — 0.00 —
| Organic
2-Butanone 0.027 0.00 - Q.00 -
Toluene 0.0038 0.00 — Q.00 —
Total 002 | 3E6 | o021 | 1ES
aEPA 1989.

bMaximum concentration was one-half the detection limit.

COC = Constituent of concemn.
DSS = Drain and Septic Systems,
EPA =U.S. Environmental Protection Agency.
J = Estimated concentration.
= Milligram(s}) per kilogram.

mg/kg

= Information not available.

Table 11

Risk Assessment Values for DSS Site 1093 Nonradiological Background Constituents

Industrial Land-Use

Residential Land-tse

Background Scenario® Scenario?
Concentration® Hazard Cancer Hazard Cancer
CoC (mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 JE-6 0.2¢ 1E-5
Cyanide NC - - - -
Mercury <01 - - - -
Selenium <1 - - - -
Silver <1 - - - -
Total 002 |  3EB | 020 | tE-5 |
2Dinwiddie 1987, Southwest Area Supergroup.
PEPA 1989.
COC = Constituent of concemn.
EPA = U.8. Environmental Protection Agency.
mg/kg = Milligram(s) per kilogram.
NC = Not caiculated.
- = |nformation not available.
AL -03WPISNLO3:1s5396.doc £40858.01 11/24/03 538 PM
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nature of the local soil, other exposure pathways are not considered {see Appendix 1).
Table 11 shows that for the DSS Site 1093 associated background constituents, the Hl is
0.20 and the estimated excess cancer risk is 1E-5.

Because no constituent exceeded background for the radiological COCs, no doses were
calculated for either the industrial or residential land-use scenario.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For nonradiological COCs under the industrial land-use scenario, the Hl is 0.02 (less than the
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated
at 3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than
1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the suggested
acceptable risk value. This assessment also determined risks considering background
concentrations of potential nonradiolegical COCs for both the industrial and residential land-use
scenarios. Assuming the industrial land-use scenario, the HI is 0.02 and the excess cancer risk
is 3E-6 for the nonradiological COCs. The incremental risk is determined by subtracting risk
associated with background from potential COC risk. These numbers are not rounded before
the difference is determined and, therefore, may appear to be inconsistent with numbers
presented in tables and within the text. For conservatism, the background constituents that do
not have quantified background screening concentrations are assumed to have a hazard
quotient (HQ) of 0.00. The incremental HI is 0.00, and the estimated incremental cancer risk is
6E-B for the industrial land-use scenario. These incremental risk calcufations are below NMED
guidelines considering an industrial land-use scenario.

For the nonradiological COCs under the residential land-use scenario, the calculated Hl is 0.21,
which is below the numerical guidance. The excess cancer risk is estimated to be 1E-5. 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 slightly above the suggested
acceptable risk value. The HI for associated background for the residential iand-use scenario is
0.20; the estimated excess cancer risk is 1E-5. The incremental Hl is 0.01, and the estimated
incremental cancer risk is 3E-7 for the residential land-use scenario. The incremental excess
cancer risk calculation is below NMED guidelines considering a residential land-use scenario.

Because no constituent exceeded background for the radiological COCs, no doses were
calculated for either the industrial or residential land-use scenario.

Vi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1093 was based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was impiemented in accordance with the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001}, and the DQOs contained in these two documents
are appropriate for use in risk assessments. The data from soil samples collected at effluent
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release points are representative of potential COC releases to the site. The analytical
requirements and results satisfy the DQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therefore, there is no uncertainty associated with the
data quality used tc perform the risk screening assessment at DSS Site 1093.

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

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

Table 9 shows the uncertainties (confidence level) in the nonradiological toxicological
parameter values. There is a mixture of estimated values and values from the IRIS (EPA
2003), HEAST (EPA 1997a)}, and the Technical Background Document for Development of Scil
Screening Levels (NMED December 2000). Where values are not provided, information is not
available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment
Information System (ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 2002¢). Because of
the conservative nature of the RME approach, uncertainties in toxicological values are not
expected to change the conclusion from the risk assessment analysis.

Risk assessment values for nonradiclogical COCs are within the acceptable range for human
heaith under the industrial land-use scenario compared to established numerical guidance.

The HI for the residential fand-use scenario is below NMED guidelines. 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 85% upper confidence limit (UCL) of the average concentration for arsenic, the
main contributor to excess cancer risk (4.3 milligrams [mg}/kilogram [kg]), is below the
background value; therefore, arsenic is eliminated from further evaluation, and there is no total
or incremental excess cancer risk. Thus by using realistic concentrations in the risk
calculations that more accurately depict actual site conditions, the total and incremental
estimated excess cancer risks are below NMED guidelines.

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

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

DSS Site 1093 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways were applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiolegical COCs show that for the industrial land-use scenario, the Hi (0.02) is below the
accepted numerical guidance from the EPA. Estimated excess cancer risk is 3E-6. Thus,
excess cancer risk is below the acceptable risk value provided by the NMED for an industrial
land-use scenario (Bearzi January 2001). The incremental Hl is 0.00, and the incremental
excess cancer risk is 6E-8 for the industrial land-use scenario. Incremental risk calculations are
below NMED guidelines for the industrial land-use scenario.

Using conservative assumptions and an RME approach to risk agsessment, calculations for
nonradiological COCs show that for the residential Jand-use scenario, the HI (0.21) is below the
accepted numerical guidance from the EPA. Estimated excess cancer risk is 1E-5. Thus,
excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hi is 0.01, and the
incremental excess cancer risk is 3E-7 for the residential land-use scenario.

The Hl for the residential land-use scenario is below NMED guidelines. Although the estimated
excess cancer risk is above the NMED guidetine 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 concentration for arsenic, the main contributor to excess cancer risk
(4.3 mg/kg), is below the background value; therefore, arsenic is eliminated from further
evaluation, and there is no total or incremental excess cancer risk. Thus by using realistic
concentrations in the risk calculations that more accurately depict actual site conditions, the
total and incremental estimated excess cancer risks are below NMED guidelines.

Because no constituent exceeded background for the radiologicali COCs, no doses were
calcutated for either the industrial or residential land-use scenario.

The summation of the nonradiological and radiological carcinogenic risks is tabulated in
Table 12.

Table 12
Summation of Radiological and Nonradiological Risks from DSS Site 1093 Carcinogens
Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 6E-8 0.0 6E-8
Residential 3E-7 0.0 3E-7
AL11-03WP/SNLO3:rs5396.doc D-22 840858.01 11/24/03 5:38 PM



RISK ASSESSMENT FOR DSS SITE 1093 1172472003

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

VI Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecolegical risks asscciated with exposure to constituents of
potential ecological concern {COPECS) in the soil at DSS Site 1093. A component of the
NMED Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological assessment
that corresponds with that presented in EPA’s Ecological RAGS (EPA 1997b). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment. Initial components of NMED’s decision tree (a discussion of DQOs, data
assessment, and evaiuations of bicaccumulation as well as fate and transport potential) are
addressed in previous sections of this report. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a risk
assessment whereby a more quantitative estimation of ecological risk is conducted. Although
this assessment incorporates conservatisms in the estimation of ecological risks, ecological
relevance and professional judgment also are used as recommended by the EPA (EPA 1898)
to ensure that predicted exposures of selected ecological receptors reflect those reasonably
expected to occur at the site.

VI.2 Scoping Assessment

The scoping assessment focuses primarily on the hkelihood 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 and a comparison of maximum detected concentrations to
background concentrations, examination 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.2A Data Assessment

As indicated in Section IV (Table 5), all inorganic constituents in soil within the 0- to 5-foot depth
interval for which background screening values have been determined had maximum detected
concentrations less than the background concentration. In four cases, sufficient background
information is not available to determine screening values. For this reason, the comparison to
background could not be used to eliminate the following constituents as COPECs:

Cyanide
Mercury
Selenium
Silver
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In addition to these four inorganic constituents, the following organic analytes were detected
within the upper 5 feet of soil:

+ 2-Butanone
e Toluene

As shown in Table 7, all radiological analytes in the upper 5 feet of soil were within background
levels. Therefore, no radiolegical COPECs were identified for this site.

Vil.2.2 Bioaccumulation

Among the COPECs listed in Section VI1.2.1, the following were considered to have
bioaccumulation potential in aquatic environments (Section 1V, Table 5):

¢ Mercury
¢ Selenium

It should be noted, however, that as directed by the NMED (NMED March 1998),
bicaccumulation for inorganic constituents is assessed exclusively based upon maximum
reported bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are
used to evaluate the bioaccumulation potential for metals, bicaccumulation in terrestrial species
is likely to be overpredicted.

Vvil.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 8 (Section V), wind, surface water, and biota
are expected to be of low significance as transport mechanisms for COPECs at this site.
Migration to groundwater is not anticipated. In general, transformation of COPECs is expected
to be of low significance for the inorganic COPECs, but may be of moderate significance for the
organic COPECs. Volatile COPECs (i.e., 2-butanone and toluene) that are near the soil
surface may be lost to the atmosphere.

VIl.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this site and that COPECs also exist at
the site. As a consequence, a risk assessment was deemed necessary to predict the potential
level of ecological risk associated with the site.

VIL3 Risk Assessment

As concluded in Section VII.2.4, both complete ecological pathways and COPECs are

associated with DSS Site 1093. The risk assessment performed for the site involves a
quantitative estimation of current ecological risks using exposure models in association with
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exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.

Components within the risk assessment include the following:

e Problem Formulation—sets the stage for the evaluation of potential exposure and
risk.

¢ Exposure Estimation—provides a quantitative estimate of potential exposure.

e Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.

» Risk Characterization—characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.

* Uncertainty Assessment—discusses uncertainties associated with the estimation
of exposure and risk.

¢ Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

¢ Risk Assessment Scientific/Management Decision Point—presents the decision to
risk managers based upon the results of the ecological risk assessment.

VIE3.A Problem Formulation

Problem formulation is the initial stage of the ecological risk assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a risk assessment) are
presented in the “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998) and are not
duplicated here.

ViL3.1.1 Ecological Pathways and Setting

DSS Site 1093 is less than 1 acre in size. The site is located in an area originally dominated by
grassland habitat; however, this habitat has been highly disturbed in the area of the site. The
site is unpaved and open to use by wildlife. No threatened or endangered species are known to
occur at this site (IT February 1995), and no surface-water bodies, seeps, or springs are
associated with the site.

Complete ecological pathways may exist at this site through the exposure of plants and wildlife

to COPECs in soil. It was assumed that direct uptake of COPECs from soil is the major route
of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure
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modeling for the wildlife receptors is limited to the food and soil ingestion pathways. Because
of the lack of surface water at this site, exposure to COPECs through the ingestion of surface
water was considered insignificant. Inhalation and dermal contact were also considered
insignificant pathways with respect te ingestion (Sample and Suter 1994). Groundwater is not
expected to be affected by COCs at this site.

Vil.3.1.2 COPECs

Discharge of waste water from Building 6584 to the septic tank and drainfield was the primary
source of COPECs at DSS Site 1093. Inorganic and organic COPECs identified for this site are
listed in Section VI.2.1. The inorganic analytes were screened against background
concentrations and those that exceeded the approved SNL/NM background screening levels
(Dinwiddie September 1997) for the area were considered to be COPECs. No radiological
COPECs were identified for the site. Inorganic constituents that are essential nutrients, such as
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as
set forth by the EPA (EPA 1989). All organic analytes detected within the upper 5 feet of soil
were considered to be COPECs for the site. In order to provide conservatism, this ecological
risk assessment was based upon the maximum soil concentrations of the COPECs measured
in the upper 5 feet of soil at this site. Table 5 presents maximum concentrations for the
COPECs.

- VIiL3.1.3 Ecological Receptors

A nonspecific perennial plant was selected as the receptor to represent plant species at the site
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to
the diversity and productivity of the wildlife community associated with the site. The deer
mouse {Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used o
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected
to represent a top predator at this site. The burrowing owl is present at SNL/NM and is
designated a species of management concern by the U.S. Fish and Wildlife Service in

Region 2, which includes the state of New Mexico (USFWS September 1995).

VIl.3.2 Exposure Estimation

Direct uptake from the soil was considered the only significant route of exposure for terrestrial
plants. Exposure modeling for the wildlife receptors was limited to food and soil ingestion
pathways. Inhalation and dermal contact were considered insignificant pathways with respect
to ingestion (Sample and Suter 1994). Drinking water was also considered an insignificant
pathway because of the lack of surface water at this site. The deer mouse was modeled under
three dietary regimes: as an herbivore (100 percent of its diet as plant material), as an
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an
insectivore (100 percent of its diet as soil invertebrates). The burrowing owl was modeled as a
strict predator on small mammals (100 percent of its diet as deer mice). Because the exposure
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the
diet of the burrowing owl was modeled with intake of omnivorous mice only. Both species were
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modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 13 presents
the species-specific factors used in modeling exposures in the wildlife receptors. Justification
for use of the factors presented in this table is described in the ecological risk assessment
methodology document (IT July 1998).

Although home range is alsc included in this table, exposures for this risk assessment were
modeled using an area use factor of 1.0, implying that all food items and soil ingested come
from the site being investigated. The maximum COPEC concentrations measured in surface
soil samples were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site.

Table 14 provides the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 15 presents maximum concentrations in soil and derived concentrations

in tissues of the various food chain elements that are used to model dietary exposures for each
of the wildlife receptors.

VIL3.3 Ecological Effects Evaluation

Table 16 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient
toxicity information was not available to estimate the LOAELs or NOAELSs for some COPECs.

vil.3.4 Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Table 17 presents the results of these comparisons.
The HQs are used to quantify the comparison with benchmarks for plant and wildlife exposure.

None of the HQs calculated for the COPECs at DSS Site 1093 exceeded unity. Because of a
tack of sufficient toxicity information, HQs for plants could not be determined for cyanide and
2-butanone. Similarly, HQs for the burrowing owl could not be determined for cyanide, silver,
and the two organic COPECs. As directed by the NMED, His were calculated for each of the
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor).
Total His were less than unity for all five ecological receptors.

Vil.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at DSS

Site 1093. These uncertainties result from assumptions used in calculating risk that could
overestimate or underestimate true risk presented at the site. For this risk assessment,
assumptions are made that are more likely to overestimate exposures and risk rather than to
underestimate them. These conservative assumptions are used to be more protective of the
ecological resources potentially affected by the site. Conservatisms incorporated into this risk
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Table 13
Exposure Factors for Ecological Receptors at DSS Site 1093
Food intake
Trophic Body Weight Rate Home Range

Receptor Species Class/Order Level (kg)? _(kg/day)® Dietary Composition® (acres)
Deer Mouse Mammalia/ Herbivore 2.39E-2¢ 3.72E-3 Plants: 100% 2.7E-1¢
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Deer Mouse Mammalia/ Omnivore 2.39E-2¢ 3.72E-3 Plants: 50% 2.7E-1®
(Peromyscus Rodentia Invertebrates: 50%
maniculatus) (+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2.39E-24 3.72E-3 Invertebrates: 100% 2.7E-1¢
(Peromyscus Rodantia (+ Soail at 2% of intake)
maniculatus)
Burrowing owl Aves/ Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 3.5E+19
(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

aBody weights are in kg wet weight.
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
°Dietary compositions are generalized for modeling purposes. Default soil intake vaiue of 2% of food intake.

dSilva and Downing 1995.

sEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho.

‘Dunning 1983.
SHaug et al, 1993.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

kg = Kilogram(s).
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Table 14
Transfer Factors Used in Exposure Models for COPECs at DSS Site 1093
Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
COPEC Transfer Factor Transfer Factor Transfer Factor
Inorganic
Cyanide C.0E+02 0.0E+02 0.0E+02
Mercury 1.0E+CP 1.0E+Q¢ 2.5E-19
Selenium 5.0E-10 - 1.0E+Q° 1.0E-1P
Silver 1.GE+QP 2.5E-1¢ 5.0E-3v
Organic!
2-Butanone 2.6E+1 1.4E+1 3.7E-8
Toluene 1.0E+0 1.8E+1 1.3E-5

aNo data found for food chain transfers of cyanide; however, because of its high metabolic activity,
cyanide is assumed not to transfer in the food chain.

PNCRP January 1989.

Default value.

dBaes et al. 1984. ’

eStafford et al. 1991.

iSoil-to-ptant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988).
Soil-to-inveriebrate transfer factors from equations developed in Connell and Markwell (1990). All three
equations based upon relationship of the transfer factor to the Log K, value of compound.

COPEC = Constituent of patential ecological concern.

DSS = Drain and Septic Systems.

Kow = Octancl-water partition coefficient.

Log = Logarithm {base 10).

NCRP = Nationat Council on Radiation Protection and Measurements.
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Table 15
Media Concentrations® for COPECs at DSS Site 1093
Soil Plant Soil Deer Mouse
COPEC (maximum)? Foliage® Invertebrate® Tissues®

Inorganic

Cyanide 1.6E-14 0.0E+0 0.0E+0 0.0E+0
Mercury 4 7E-2d 4.7E-2 4.7E-2 37E-2
Selenium . 7.1E-14 3.6E-1 7.1E-1 1.7E-1
Silver 2 1E-2¢ 2.AE-2 5.1E-3 2.1E-4
Organic

2-Butanone 2.7E-2 7.1E-1 3.7E-1 6.2E-8
Toluene 9.0E-4d 9.0E-4 1.6E-2 3.4E-7

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration
measurements are assumed 10 have been based upon dry weight. Values have been rounded to two
significant digits after calculation.

*Product of the soil conceniration and the cerresponding transier factor.

¢Based upon the deer mouse with an omnivorous diet. Product of the average conceniration ingested in
foed and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of
3.125 (EPA 1993).

dEstimated value.

eMaximum concentration of parameter was one-haif the detection limit.

COPEC = Constituent of potential ecological conicern.

DSS = Drain and Septic Systems.

EPA = LL.S. Environmental Protection Agency.
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Table 16
Toxicity Benchmarks for Ecological Receptors at DSS Site 1093
| Mammalian NOAELs Avian NOAELs
Test Deer Burrowing
Plant Mammalian Species Mouse Avian Test Species Owl
COPEC Benchmark®® | Test Speciescd NQAELde NOAEL®! | Test Species NOAELc® NOAEL®9
Inorganic
Cyanide - rat” 68.7 126 - - -
Mercury (organic) _0.3 rat 0.03 0.06 mallard 0.0064 0.0064
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese quail Q.45 0.45
Selgnium 1 rat 0.2 0.391 screach owl 0.44 0.44
Silver 2 rat 17.8 34.8 - — -
Organic
2-Butanone - rat 1771 3464 - — —
Toluense 200 mouse 26 27.5 ~ - -

3n mg/kg soif ary weight.

bEfroymson et al. 1997.

°Body weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; iab rat, 0.350, (except where noted).
4Sample et al. 1996, except where noted.

£ln mg/kg body weight per day.

‘Based upon NOAEL conversion methodoiogy presented in Sample et al, (1996), using a desr mouse body weight of 0.0239 kg and a mammalian

scaling factor of 0.25.

9Based upon NOAEL conversion methodology presented in Sample et al. (1396). The avian scaling factor of 0.0 was used, making the NOAEL

independent of body weight.

"Body weight: 0.273 kg.

'‘Based upon a rat LOAEL of 89 mg/kg-d (EPA 2003) and an uncertainty factor of 0.2.
COPEC = Constituent of poteritial ecological concern.

(PA) = Drain and Septic Systems.

kg = Kilogram(s).

LOAEL =Lowest-observed-adverse-effect level,
mg = Mifligram(s).

mg/kg-d = Milligram(s) per kilogfam day.
NQAEL = No-observed-adverse-eiffect leval.
- = Insufficient toxicity data.
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Table 17

HQs for Ecological Receptors at DSS Site 1093

Deer Mouse Deer Mouse Deer Mouse
HQ HQ HG Burrowing Owl

COPEC Plant HQ (Herbivorous) {Omnivorous) {Insectivorous) HQ
Inorganic
Cyanide - 3.9E-6 3.9E-B 3.8E-8 -
Mercury (organic) 1.6E-1 1.2E-1 1.2E1 1.2E-1 6.7E-1
Mercury (incrganic) 1.6E-1 5.3E-4 5.3E-4 5.3E-4 9.5E-3
Selenium 7.1E-1 1.5E-1 2.2E-1 2.9E-1 4,7E-2
Silver 1.0E-2 9.3E-5 5.9E-5 2.5E-5 -
Organic
2-Butanona = 3.2E-5 2.4E-5 1.7E-5 -
Tolusne 4.5E-6 5.2E-5 4.9E-5 9.2E-5 -
Hia i 8.8E-1 2.7E-1 3.4E-1 4.1E-1 7.2E-1

aTha HI is the sum of individual HQs.

COPEC = Constituents of potential ecological concern.

DSS = Drain and Septic Systems.

HI = Hazard index.

HQ = Hazard quotient.
- = Insufficient toxicity data available for risk estimation purposes.
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assessment include the use of maximum analyte concentrations measured in soil to evaluate
risk; the assumptions of 100-percent bioavailability, area use, and seasonal use; the use of
wildlife toxicity benchmarks based upon chronic NOAEL values; and the incorporation of strict
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer
mouse. Each of these uncertainties, which are consistent among each of the site-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the
ecological risk assessment methodology document for the SNL/NM ER Program (IT July 1998).

Because all calculated HQs are based upon conservative estimates of exposure and toxicity,
and because none of the calculated HQs or His exceeded unity, the results of this risk
assessment support a conclusion that the COPECs identified at DSS Site 1093 do not pose a
risk to ecological receptors. However, because of the lack of plant and avian toxicity
information, HQs could not be determined for some of these COPECs. Therefore, a degree of
uncertainty exists with regard to the potential for risk to these receptors. The small size of the
site and disturbed nature of the habitat make it unlikely that such risks exist. In the case of the
burrowing owl, the fact that the home range of this receptor (35 acres) is much larger than the
area of DSS Site 1093 (less than 1 acre) indicates that the application of an area use factor of
0.03 (or less) to the owl's estimated exposure would be justified for these COPECs. Because
all HQs for cyanide, silver, 2-butanone, and toluene for the deer mouse are less than 1E-4, and
the exposure of the burrowing owl to these COPECs is much lower than that of the deer mouse
(based upon the area use factor}, it is highly unlikely that these COPECs will pose a risk to the
burrowing ow!.

Based upon this uncertainty analysis, the potential for ecological risks at DSS Site 1093 is
expected to be very low. No HQs greater than unity were predicted. Because of the use of
conservative toxicity benchmarks and conservative assumptions in the estimation of exposure,
such as the use of maximum scil concentrations, maximum area use, and maximum
bicavailability, these HQs are more likely to overestimate potential risk to these receptors than
to underestimate it.

VIL.3.6 Risk Interpretation

Ecological risks associated with DSS Site 1093 were estimated through a risk assessment that
incorporated site-specific information when available. No predictions of potential risk to
ecological receptors resulted from the initial calculation of HQs. Due to a lack of toxicity
information, HQs for some COPECs for plants and the burrowing owl could not be determined.
However, the low concentration levels of these COPECs in the soil coupled with the small size
of the site and the disturbed nature of the habitat indicate that risk to the ecological community
as a whole is unlikely for this site. Based upon this final analysis, the potential for ecological
risks associated with DSS Site 1093 is expected to be very low.

VIL.3.7 Risk Assessment Scientific/Management Decision Point

After potential ecological risks associated with the site have been assessed, a decision is made
regarding whether the site should be recommended for NFA or whether additional data should
be collected 10 assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be very low. The scientific/management decision is to
recommend this site for NFA.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

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

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

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

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

¢ Ingestion of contaminated drinking water

¢ [ngestion of contaminated soil
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Ingestion of contaminated fish and shellfish

¢ [ngestion of contaminated fruits and vegetables

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

» Ingestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

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

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

Ingestion of contaminated fish and shelifish

Ingestion of contaminated fruits and vegetables

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

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or {vapor phase or particulate)
particulate)
Dermal contact {nonradiological Dermal contact (nonradiological | Dermal contact (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 ldentified 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 tfor calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to
calcuiating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
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/Hl, excess
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure
pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiclogical)
= 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 avaraged.

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

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

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

Soil Ingestion

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

, _C.*IR*CF*EF*ED
: BW * AT
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where:

|
és = Chemical concentration in soii (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)

1172412003

= Intake of contaminant from soil ingestion (milligrams [mg}/kilogram [kg]-day)

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

contaminated source.

Soil Inhalation

A receptor can inhale soil or dust directly by working in the contaminated scil. An estimate of

intake from inhaling soil will be calculated as follows (EPA August 1997):

|- C, # IR * EF * ED * (}{/For%EF)
BW * AT

where;

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

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

IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m3/kg)

BW = Body weight (kg)

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

Soil Dermal Contact

- C.#CF *SA%AF * ABS * EF * ED

¢ BW x AT
where:
D, = Absorbed dose (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)

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

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

ABS= Absorption factor {unitless)

EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

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

_ C,*IR*EF * ED

1
" BW x AT

where:

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

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

The amount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses wiil 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,xEF *ED
¥ BW * AT

I

where:

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

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

K = volatilization factor (0.5 L/m?3)

IR, = Inhalation rate {m3%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

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

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

Summary

SNL/NM will use the described defauit 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 industriai or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
conditions. All deviations will be documented.
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Table 2
Defauit Nonradiological Exposure Parameter Values for Various Land-Use scenarios
Parameter ] Industrial J_ Recreational j Residential
General Exposure Parameters
8.7 {4 hriwk for
Exposure Frequency {day/yr) 25020 52 wkiyr)ap 35030
Exposure Duration (yr} 253bc 30abe 30202
: 702bC 70 Adultabc 70 Adulta-b.c
Body Weight (kg) 15 Chilgab.c 15 Childab.c
Averaging Time (days)
for Carcinogenic Compounds 25,5508b 25,550ab 25,550 2b
{= 70 yr x 365 dayfyr)
for Noncarcinogenic Compounds 89,1255 10,95080 10,950 2.0
(= ED x 385 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 1008k 200 Chilgab 200 Child ap
100 AdultzP 100 Adult3e
Inhalation Pathway
15 Child? 10 Chiid?
Inhalation Rate (m3/day) 20a.b 30 Adult2 20 Adulta
Volatilization Factor (m3%kg}) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m3/kg) 1.36E92 1.36E92 1.36E92
Water Ingestion Pathway
2.42 2.42 242
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Chilga 0.2 Child2
Skin Adherence Factor {mgicm?) 0.22 0.07 Aduita 0.07 Adulta
Exposed Surface Area for Soil/Dust 2,800 Child? 2,800 Childs
(cm?/day) 3,300 5,700 Aduli? 5,700 Adult?
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

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

ED = Exposure duration.

EPA = UU.5. Environmental Protection Agency.
hr = Hour(s).

kg = Kilogram{s).

m = Mster(s).

mg = Milligram(s).

NA = Not available.

wk  =Week(s).

yr = Year(s).
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Table 3

1172472003

Default Radiological Exposure Parameter Values for Various Land-Use scenarios

Parameter | Industrial l Recreational T Residential
General Exposure Paramelers
8 hriday for
Exposure Frequency 250 daylyr 4 hriwk for 52 wkyr 365 dayiyr
Exposure Duration (yr) 2530 3030 3020
BOM eight (kg) 70 Adultab 70 Aguliab 70 Adutiab
Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day*© 100 mg/day*
Averaging Time {days)
(= 30 yr x 365 dayfyr) 10,9504 10,950¢ 10,9504
Inhalation Pathway
Inhalation Rate (m®/yr) 7,300%8 10,950¢° 7,3009¢
Mass Loading for inhalation g/m?® 1.36 E-54 1.36 E-5¢ 1.36 E-59
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kgfyr) NA NA 16.5°¢
Ingestion Rate, Fruits, Non-Leafy
Vegelables & Grain (kg/yr} NA NA 101.8P
Fraction Ingested NA NA 0.2504

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991},

bExposure Factors Handbook (EPA August 1997).
SEPA Region VI guidance (EPA 1996).

SFor radionuclides, RESRAD (ANL 1993).
SSNL/NM (February 1898).

EPA =U.S. Environmental Protection Agency.

g = Gram(s)

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

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

yr  =Year(s).
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