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Sandia Drain and Septic Systems - Areas of Concern (AOCs)
National 276, 1004, 1031, 1034, 1035, 1036, 1052, 1078, 1079, 1080, 1081,
1084, 1087, 1092, 1098, 1102, 1104, 1113, and 1120 (Poster 1/2)
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Summary of Data Used for NFA Justification

.

Soil samples were analyzed at on- and off-site laboralories for VOCs, SVOCs, PCBs, HE compounds,
metals, cyanide, gross alpha/beta activity, and radionuclides by gamma spectroscopy.

There were VOCs detecled al the 19 sites, SVOCs were delecled at 15 of the sites, PCBs were detected at
9 sites, and cyanide was identified al 14 of the sites. HE compounds were detecled al one of the sites
(AOC 1113).

Barium was detected at concentrations above the background value at six sites. Chromium and arsenic
were detected at concentrations above background values at five siles. Silver was delected at concentra-
lions above the background value at three sites, lead was detected above the background value at two
sites, and mercury was detected above the background value at one site. No other metals were detected
above background concentrations.

Uranium-235 was detected at an activity slightly above the background activity at 5 of the 19 sites and,
although not detected, the MDA for U-235 exceeded the background aclivity at 14 sites and the MDA for
U-238 exceeded the background activity at one site. Gross alpha activity was slightly above background
activity al five of the 19 sites, and gross beta activity was above the background activity at one site.

All confirmatory soil sample analytical results for each site were used for characterizing that site, for
performing the risk screening assessment, and as juslification for the NFA proposal for the site.

Recommended Future Land Use

Industrial land use was established for these 13 AOC sites.

Results of Risk Analysis

* Risk assessment resuits for industrial and residential land-use scenarios are calculaled per NMED risk
assessment guidance as presented in "Supplemenial Risk Document Supporting Class 3 Permit
Modification Process.”
Because COCs were present in concentrations grealer than background-screening levels or because
constituents were present that did nol have background-screening numbers, it was necessary lo perform
risk assessments for these all of these AOCs. The risk assessmenl analysis evalualed the potential for
adverse health effects for industrial and residential land-use scenarios.

The maximum concentration value for lead was 22.2 J mg/kg at AOC 1081 and 11.9 mg/kg at AOC 1087:

these exceed the background value of 11.8 mg/kg. The EPA intentionally does not provide any human
health toxicological data on lead; therefore, no risk parameter values could be calculated. The NMED

guidance for lead screening concentrations for construction and industrial land-use scenarios are 750 and

1,500 mg/kg, respectively. The EPA screening guidance value for a residential land-use scenario is 400
mg/kg. The maximum concentration for lead at these two sites are less than all the screening values;
therefore, lead was eliminated from further consideration in the human health risk assessment for each
site.

The non-radiclogical total human health Hlis for 18 of the 19 AOCs are below NMED guidelines for a
residential land-use scenario. -

For four sites, the lotal estimated excess cancer risks are at or slightly above the residential land-use

scenario guideline. However, the incremental excess cancer risk values for these four sites are below the

NMED residential land-use scenario guideline.

For one of the 19 sites (AOC 1081), the total HI and the estimated excess cancer risk are above the
NMED guidelines for the residential land-use scenario due to elevated levels of arsenic and silver.
However, the total HI and estimated excess cancer risk values are below the NMED guidelines for the
industrial land-use scenario.

The total human health TEDEs for industrial land-use scenarios ranged from 0.001 to 0.46 mrem/yr, all of
which are substantially below the EPA numerical guideline of 15 mrem/yr. The total human health TEDEs

for residential land-use scenarios ranged from 0.0052 to 0.12 mrem/yr, all of which are substantially
below the EPA numerical guideline of 75 mrem/yr. Therefore, these AOCs are eligible for unrestricted
radiological release.

Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that a

complele ecclogical pathway for each of 18 of the sites was not associated with the respective COPELs

for that site. Thus, a more detailed ecological risk assessment to predict the level of risk was not deemed

necessary for these sites.

Ecological risks associated with AOC 1084 were predicled incorperating potential receptors and
site-specific COPECs. The HQ values predicted were less than one, with the exceplion of barium. For
barium, the contribution from background concentrations accounts for the majority (52%) of the HQ
values. Therefore, ecological risks associated with this site are expected to be low.

In conclusion, human health and ecological risks are acceptable for 18 sites for a residential land-use
scenario and for all 19 for an industrial land-use scenario per NMED guidance. Thus, 18 of these sites
are proposed for CAC without institutional controls, and one site (AQOC 1081) is proposed for CAC with
institutional controls.

The total HIs and excess cancer risk values for the nonradiological COCs at the 19 AOCs are as follows:

Drain and Septic Systems - Areas of Concern (AOCs)
276, 1004, 1031, 1034, 1035, 1036, 1052, 1078, 1079, 1080, 1081,
1084, 1087, 1092, 1098, 1102, 1104, 1113, and 1120 (Poster 2/2)

The lotal His and excess cancer risk values for the nonradiclogical COCs at lhe 19 AOCs are as follows:

Site Name

Residential Land-Use Scenario

Total Hazard
Index

Excess Cancer Risk

Former Bldg 829X Silver
Recovery Sump

027

2E-5 Total*/3.95E-6 Incremental

1004

Bldg 6969 Sepuic System

0.08

2E-6 Total

1031

Former Bldgs. 6589 and 6600
Septic System

0.25

LE-5 TotalV2.55E-6 Incremental

1034

Bldg 6710 Septic System

0.00

2E-9 Total

1033

Bldg 6715 Septic System

0.04

3E<9 Total

1036

Bldg 6622 Septic System

0.26

1E-5 Total’8.35E-7 Incremental

1052

Bldg 803 Seepage Pit

0.00

2E-6 Total

1078

Bldg 6640 Septic System

0.27

1E-5 Total’’3.72E-7 Incremental

1079

Bldg 6643 Septic System

0.00

3E-8 Total

1080

Dldg 6644 Septic System

0.00

4E-8 Total

1084

Bldg 6505 Septic System

0.08

None

1087

Bldg 6743 Seepage Pit

0.00

4L-9 Total

1092

MO 228-230 Septic System

0.06

None

1098

TA-V Plenum Rooms Drywell

0.03

3E-7 Total

1102

Former Bldg 889 Seplic
System

0.00

IE-10 Total

1104

Bldg 6595 Seepage Pit

0.00

2E-6 Total

1113

Bldg 6597 Drywell

0.14

1E-7 Total

1120

Bldg 6643 Dryweli

012

1E-6 Total

NMED Gut

dance for Residential Land Use

<1

<1E-5

AOC
Number

Site Name

Industrial T.and-Use Seenario

Excess Cancer Risk

1081

Bldg 6650 Scptic System

NMED G

idance for Industrial Lund Use

039

SE-6 Total

<1

<1E-5

*Maximum value exceeds NMED quidance for specified land-use scenario, therefore, incremenlal values are shown.
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nF ‘ b ‘National Nuclear Security Administration
YA = Sandia Site Office
rl“"mm P.0. Box 5400
Albugusrque, New Mexico 87185-5400
SEP 1 7 2004

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports

~ and Proposals for Corrective Action Complete for Drain and Septic Systems (DSS) Sites
1034, 1035, 10386, 1078, 1079, 1084, 1098, 1104, and 1120 at Sandia National
Laboratories, New Mexico, EPA ID No. NM5890110518. These documents are
compiled as DSS Round 6 and No Further Action (NFA) Batch 24.

This submittal includes descriptions of the site characterization work and risk

= assessments for the above referenced DSS Sites. The risk assessments conclude that
for these sites: (1) there is no significant risk to human heaith under either the industrial
or residential land-use scenarios; and (2} that there are no ecological risks assaciated
with these sites.

Based on the information provided, DOE and Sandia are requesting a determination of
Corrective Action Complete without controls for these DSS sites.

if you have any questions, please contact John Gouid at (505) 845-6089.

Sincerely,

Manager

Enciosure

D,



£

| ;’ Mr. J. Bearzl 2) P17

k’rp cc w/enclosure:
L. King, EPA, Region 6 (Via Certified Mail)
W. Moats, NMED-HWB {via Certified Mail)
M. Gardipe, NNSA/SC/ERD
C. Voorhees, NMED-OB

cc wlc enclosure:

K. Thomas, EPA, Region 6
F. Nimick, SNL, MS 1089

D. Stockham, SNL, MS 1087
B. Langkopf, SNL, MS 1087
M. Sanders, SNL, MS 1087
R. Methvin, SNL MS 1087

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087






Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1035,
BUILDING 6715 SEPTIC SYSTEM

September 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and seplic 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 miscellanecus 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, 1896, the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM'’s extensive library of facilities
engineering drawings and conducting field-verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department {NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

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

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

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

- Far 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 the NMED.

A number of additiona! drain systems were identified frecm the engineering drawings and field
inspection work. It was also determined that some of the sites on the 1996 list actually
contained mare 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, the NMED required
environmental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not to exist, were the responsibility of
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the 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/HWRB 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 welf 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 Mexice” (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 reguired by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1035: BUILDING 6715 SEPTIC SYSTEM

21 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1035, the Building 6715 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 provides documentation that
the site was specifically characterized, that no significant releases of contaminants to the
environment occurred via the Building 6715 Septic System, and that it does not pose a threat to
human health or the environment under either the industrial or residential land-use scenarios.
Current aperations at the site are conducted in accordance with applicable laws and reguiations
that are protective of the environment, and septic system discharges are now directed to the
City of Albuquerque sewer system.

Review and analysis of all relevant data for DSS Site 1035 indicate that concentrations

of constituents of concern (COCs) at this site were found to be below applicable risk
assessment action levels. Thus, a determination of Corrective Action Complete (CAC) without
controls (NMED April 2004) is recommended for DSS Site 1035 based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk.

2.2 Site Description and Operational History

221 Site Description

DSS Site 1035 is located in SNL/NM Technical Area (TA}-H 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). The site is located approximately 1,500 feet southwest of the entrance to
TAA (Figure 2.2.1-2). The abandoned septic system consisted of a 750-gallon septic tank
that emptied to a single seepage pit {Figure 2.2.1-2). Construction details are based upon
engineering drawings (SNL/NM November 1976) and site inspections. The system received
discharges from Building 6715, approximately 90 feet to the east.

The surface geology at DSS Site 1035 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 1035, and typically consist of a mixture of silts, sands, and gravels that are poorly
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1to 5
feet in thickness with a preferred east-west orientation and have moderate to low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage is the Arroyo del Coyote, located approximately 1.1 miles northeast of
the site. No perennial surface-water bodies are present in the vicinity of the site. Average
annual rainfalt in the SNL/NM and KAFB arez, as measured at Albuquergue 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
{SNL/NM March 1996).

The site lies at an average elevation of approximately 5,390 feet above mean sea level
{SNL/NM April 2003). Depth to groundwater is approximately 470 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 1035 are KAFB-4, approximately

2.7 miles to the northwest, and KAFB-11, approximately 3.2 miles to the northeast. The nearest
groundwater monitoring well is TAV-MW5, approximately 1,000 feet northeast of the site.

222 Operational History

Available information indicates that Building 6715, currently known as the Explosive Test
Facility, was constructed in 1962 {SNL/NM March 2003), and it is assumed the septic system
was constructed at the same time. Because operational records are not available, the site
investigation was planned to be consistent with other DSS site investigations and to sample for
the possible COCs that may have been released during facility cperations.

In the early 1990s, Building 6715 was connected to an extension of the City of Albuquerque
sanitary sewer system {.JJones June 1991). The old septic system line was disconnected and

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

2.3 Land Use

2.3A1 Current Land Use

The current land use for DSS Site 1035 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1035 is industriat (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Three assessment investigations have been conducted at this site. In late 1990 or early

1991, 1992, and 1995, waste characterization samples were collected from the septic tank
(Investigation 1). In late April and early May 2002, a passive soil-vapor survey was conducted
to determine whether areas of significant volatile organic compound (VOC) contamination were
present in the soil around the seepage pit {Investigation 2). In September 2002, subsurface
sail samples were collected from one bering drilled through the center of, and beneath, the
seepage pit {Investigation 3). Investigations 2 and 3 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

fnvestigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks far chemical and radiclogical 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 late 1990 or early 1991, August 1992, and July 1995, as part of the SNL/NM Septic System
Menitoring Program, aqueous and sludge samples were collected from the Building 6715 septic
tank (SNL/NM April 1991, SNL/NM June 1993, and SNL/NM December 13995). In late 1890 or
early 1991, an agueous sample was analyzed at an off-site laboratory for VOCs, oil and
grease, total cyanide, nitrate, phenolics, total metals, and gross alpha/beta activity. On

August 18, 1992 a sludge sample was collected and analyzed at an off-site laboratory for gross
alpha/beta activity, tritium, and radionuclides by gamma spectroscopy. On July 12, 1995, an
agueous sample and a sludge sample were collected and analyzed at an off-site laboratory.
The aqueous sample was analyzed for VOCs, semivolatile organic compounds {SVQCs),
pesticides and polychlorinated biphenyls (FCBs), total metals, pH, formaldehyde, fluoride,
nitrate plus nitrite, il and grease, total phenols, gross alpha/beta activity, tritium, and
radionuclides by gamma spectroscopy. The studge sample was analyzed for VOCs, SVOCs,
pasticides and PCBs, total metals, and radionuclides by isotopic analysis and gamma
spectroscopy. 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 March 27, 1996, the residual contents, approximately 615 gallons of waste and added water,
were pumped out and managed according to SNL/NM policy {Shain August 1996).
3.3 Investigation 2—Passive Soil-Vapor Sampling

In late April and early May 2002, a passive soit-vapor survey was conducted in the
Building 6715 Septic System area. This survey was required at this site by NMED/HWB
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regulators and was conducted to determine whether significant VOC contamination was present
in the soil at the site.

3.3.1 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can
be used tc 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 crganic 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 milligrams of absorbent material. At each sampling
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe™. A
sample identification 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 iocation 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, sealed, and sent to
W.L. Gore and Assaciates for analysis by thermal desorption and gas chromatography using a
madified 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.

3.3.2 Soil-Vapor Survey Results and Conclusions

A total of four GS passive soil-vapor samplers were placed in the seepage pit area of the site
(Figure 2.2.1-2). Samplers were installed at the site on April 29, 2002, and were retrieved on
May 14, 2002. 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 B.

As shown in the analytical results tables in Annex B, the GS samplers were analyzed fora
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 18 individual or groups of VYOCs were detected in the GS samplers
installed at this site. The analytical results indicated there were no areas of significant VOC
contamination at the site that would require additional characterization.

3.4 Investigation 3—Soil Sampling
Soil sampling beneath the seepage pit was conducted in accordance with the rationale and
procedures in the SAP (SNL/NM October 1999) approved by the NMED. On September 12,

2002, soil samples were collected from one seepage pit borehole. The soil boring location is
shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples being collected at DSS Site 1035.
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Figure 3.4-1
Collecting soil samples with the Geoprobe™ from the
borehole drilled through the center of the seepage pit at DSS Site 1035,
the Building 6715 Septic System. View to the southeast. September 12, 2002
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A summary of the borehole, sample depths, sampie analyses, analytical methods, laboratories,
and sample date is presented in Table 3.4-1.

3.4.1 Soit Sampling Methodology

An auger drill rig was used to sample the borehole at two depth intervals. In the borehole drilled
through the center of the seepage pit, the shallow sample interval started at the estimated base
of the gravel aggregate in the seepage pit bottom, and the lower {deep) interval started 5 feet
below the top of the upper interval. Once the auger rig had reached the top of the sampling
interval, a 3- or 4-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with a
butyl acetate (BA} sampling sleeve was inserted into the borehole and hydraulicaily driven
downward 3 or 4 feet to fill the tube with soil.

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

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

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis.

3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1035 are presented and discussed
in this section.

VOCs

VOU analytical results tor the two soil samples collected from the seepage pit borehcle are
summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOC soil analyses are
presented in Table 3.4.2-2. Acetone was detected in the 11-foot-bgs sample, and 2-butancne
was detected in the 16-foot-bgs sample. These compounds were not detected in the associated
trip blank (TB) but they are common laboratery contaminants and these detections may not
indicate soil contamination at this site.
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Table 3.4.2-1
Summary of DSS Site 1035, Buiiding 6715 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
September 2002
{Off-Site Laboratory)

Sample Atiributes VOCs (EPA Method 82602) (ng/kg)
Record Sample
Number? ER Sample ID Depth (ft) Acetone 2-Butanone
605672 |6715-SP1-BH1-11-5 11 417J(5] ND(3.74)
605672 [ 6715-SP1-BH1-16-3 16 ND {3.52) 6.74
Quality Assurance/Quality Conirof Sample (ug/L)
605672 | 6715-SP1-TB¢ ] _NA ] ND@5) | ND(2.31)

Note: Values in bold represent detected analytes.

3EPA November 1986,

bAnalysis request/chain-of-custody record.

*ER sample ID reflects the final site for VOC samples included in this shipment.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

iD = ldentification.

J8) = 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.

ug/kg = Microgram(s) per kilogram.

ug/l = Microgram(s) per liter.

NA = Mot applicable.

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

SP = Seepage pit.

1B = Trip blank.

VOC = Volatile organic compound.
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Table 3.4.2-2

Summary of DSS Site 1035, Building 6715 Septic System

Confirmatory Soil Sampling, VOC Analytical MDLs

September 2002
(Off-Site Laboratory)

EPA Method 82602
Detecticn Limit

Analyte {1g/kg)
Acetone 3.45-3.59
Benzene 0.44%-0.459
Bromodichloromethane 0.48-0.5
Bromoform 0.48-0.5
Bromomethane 0.49-0.51
2-Butanone 3.67-3.82
Carbon disulfide 2.31-2.41
Carbon tetrachloride 0.48-0.5
Chlorobenzene 0.402-0.418
Chlorcethane 0.794-0.827
Chloroform 0.51-0.531
Chloromethane 0.363-0.378
Dibromochloromethane 0.49-0.51
1,1-Dichloroethane 0.461-0.48
1,2-Dichlorogethane 0.422-0.439
1,1-Dichloroethene 0.49-0.51
cis-1,2-Dichloroethene 0.461-0.48
trans-1,2-Dichloroethene 0.52-0.541
1,2-Dichloropropane 0.471-0.49
cis-1,3-Dichloropropene 0.422-0.439
trans-1,3-Dichloropropene 0.245-0.255
Ethylbenzene 0.373-0.388
2-Hexanone 3.7-3.85
Methylene chloride 1.32-1.38
4-Methyl-2-pentanone 3.95-4.11
Styrene 0.382-0.398
1,1,2,2-Tetrachloroethane 0.892-0.929
Tetrachioroethene 0.373-0.388
Toluene 0.333-0.347
1,1,1-Trichloroethane 0.52-0.541
1,1,2-Trichloroethane 0.529-0.551
Trichloroethene 0.441-0.459
Vinyl acetate 1.75-1.82
Vinyl chlaride 0.549-0.571
Xylene 0.382-0.398

aEPA November 1986.

DSS = Drain and Septic Sysiems.

EPA  =U.S. Environmental Protection Agency.

MDL = Method detection limit.
ng’kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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SVOCs

SVOC analytical resuits for the two soil samples collected from the seepage pit borehole are
summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in Table 3.4.2-4.
One SVOC, bis(2-ethylhexyl) phthalate, was detected in both the 11- and 16-foot-bgs samples
collected from the borehole. This compound is a common component in plastics and may not
indicate soil contamination at this site.

PCBs

PCE analytical results for the two soil samples collected from the seepage pit borehole are
summarized in Table 3.4.2-5. MDLs for the PCB scil analyses are presented in Table 3.4.2-6.
No PCBs were detected in either of the soil samples collected from the borehole.

HE Compaounds

High explosive (HE) compound analytical results for the two soil samples collected from the
seepage pit borehole are summarized in Table 3.4.2-7. MDLs for the HE soil analyses are
presented in Table 3.4.2-8. No HE compounds were detected in the samples collected from the
borehole.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the two soil samples collected from the seepage pit borehole are summarized in
Table 3.4.2-9. MDLs for the metals in soil analyses are presented in Table 3.4.2-10. Barium
was detected above the NMED-approved background in only the 16-foot-bgs sample from the
horehole. All other metal concentrations were below the NMED-approved background
concentrations.

Total Cyanide

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

Table 3.4.2-12. Cyanide was detectad in both the 11- and 16-foot-bgs samples from the
borehole. Al other metal concentrations were below the NMED-approved background
concentrations.

Radionuclides

Analytical resuits for the gamma spectroscopy analysis of the two soil samples collected from
the seepage pit borehole are summarized in Table 3.4.2-13. No activities above NMED-
approved background levels were detected in any sample analyzed. However, although not
detected, the minimum detectable activity (MDA) for one uranium-235 analysis exceeded the
background activity because the standard gamma spectroscopy count time for soil samples
(6,000 seconds) was not sufficient to reach the NMED-approved background activity
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Table 3.4.2-3
Summary of DSS Site 1035, Building 6715 Septic Sysiem
Confirmatory Soil Sampling, SVOC Analytical Results
September 2002
(Off-Site Laboratory)

SVOCs
(EPA Method 82702)
Sample Attributes (ug/kg)}
Record Sample
Number® ER Sample ID Depth {ft) | bis(2-Ethylhexyl) phthalate
605672 |6715-SP1-BH1-11-S 11 142 J (333)
605672 16715-SP1-BH1-16-S 16 102 J (333)
Note: Values in bold represent detected analytes.
3EPA November 1986.
bAnalysis requestichain-of-custody record.
BH = Borehole,
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Envircnmental Restoration.
ft = Foot ({feet).
ID = Identification.
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.
ng/kg = Microgram(s) per kilogram.
S = Soil sample.
sSP = Seepage pit.

SVOC = Semivofatile organic compound.
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Table 3.4.2-4
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Scil Samptling, SVOC Analytical MDLs
September 2002
{Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte {ng/kg)
Acenaphthene 8
Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo(ajpyrene 16.7
Benzo(b}luoranthene 16.7
Benzo(g,h.i)perylene 16.7
Benzo(k)flucranthene 16.7
4-Bromopheny! phenyl ether 34
Butylbenzyl phthalate 28.7
I Carbazole 16.7
I 4-Chlorobenzenamine 167
bis(2-Chloreethoxy)methane 12.3
bis(2-Chloroethyljether 37.3
bis-Chloroisopropyl ether 11
4-Chloro-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
0-Creso} 26
Dibenz[a,h]anthracene 16.7
Dibenzofuran 17
1.2-Dichlorobenzene 10
1,3-Dichlorobenzene 1.3
1,4-Dichlorobenzene 15.7
3,3 -Dichlorobenzidine 167
2,4-Dichlorophencl 20.7
Diethylphthalate 17.7
2,4-Dimethylphenol 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24
Dinitro-og-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 25.3
2,6-Dinitrotoluene 33.3
Di-n-octyl phthalate 30.3
Diphenyl amine 22.3
bis(2-Ethylhexyl) phthalate 30
Fluoranthene 16.7
Fluorene 4
Hexachlorobenzene 20

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1035, Building 6715 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit

Analyte (ra/kg)
Hexachiorobutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachloroethane 22
Indeno(1,2,3-cd)pyrene 16.7
Isophorone 18
2-Methyinaphthalene 16.7
4-Methyiphenol 33.3
Naphthalene 16.7
Z-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitropheno! 17

| 4-Nitrophenol 167
n-Nitrosodipropylamine 2.7
Pentachlorophenol 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 16.7
1.2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,6-Trichlorophenol 27.3

?EPA November 1986.

AL/9-D4/WP/SNLDA:r5575. doc

DSS = Drain and Septic Systems.
EPA
MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram,
SVOC = Semivolatile organic compound.

I
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Table 3.4.2-5
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
September 2002
(Off-Site Laboratory)

[ Sample Attributes PCBs
Record Sampie (EPA Method 80822)
Numberb ER Sample ID Depth (ft) (pg'kg)
605672 |6715-SP1-BH1-11-S 11 ND
605672 |B715-SP1-BH1-16-S 16 ND

2EPA November 1986.
bAnalysis request/chain-of-custody recard.

BH = Borehole.

DSs = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

D = Identification.

ug/kg = Microgrami{s) per kilogram.
ND = Not detected.

PCB = Polychlorinated biphenyi.

S = Soif sample.

SP = Seepage pit.

Table 3.4.2-6
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 80822
Detection Limit

Analyte (rg/kg)
Aroclor-1016 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Arocior-1254 05
Aroclor-1260 1

3EPA November 1986.

DSS = Drain and Septic Systems.

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

ug/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Tabte 3.4.2-7
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results
September 2002
{Off-Site Laboratory)

Sample Attributes HE
Record Sample | {(EPA Method 83302)
Numbert ER Sample ID Depth {ft) (ng/kg)
605672 | 6715-5P1-BH1-11-5 11 ND
605672 ;6715-SP1-BH1-16-5 16 ND

3EPA November 1986.

®Analysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

HE = High explosive(s).

iD = [dentification.

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

S = Soill sample.

SP = Seepage pit.

AL/9-04/MVPISNLO4:r5575.doc 3-14 84C857.03.01 09/10/04 4:14 PM



Table 3.4.2-8

Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 2002
(Off-Site Laboratary)

EPA Method 833D=
Detection Limit

Analyte {pg/kg)

2-Amino-4 6-dinitratoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzene 34.1
2, 4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitratoluena 24
4-Nitrotoluene 24
RDX 48
Tetryl 221
1,3,5-Trinitrobenzene 24
2,4,8-Trinitrotoluene 48 .

23EPA November 1986.

D3S = Drain and Septic Systems.

EPA
HE

High Explesive(s).

U.S. Environmental Protection Agency.

HMX = Octahydro-1,3,5, 7-tetranitro-1 3,5, 7-tetrazocine.
MDL = Method detection limit.
ng’/kg = Microgram(s) per kilogram.
RDX = Hexahydro-1,3,5-trinitro-1 ,3.5-triazine,
Tetryl = Methyi-2,4 6-trinitrophenylnitramine.
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Table 3.4.2-10
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Scil Sampling, Metals Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Methcd 6000/7000/71962
Detection Limit
Analyte {mg/kg)

Arsenic {.188-0.206
Barium 0.0606-0.0667
Cadmium 0.0435-0.0478
Chromium 0.146-0.161
Chromium {VI) 0.0519-0.0522
Lead 0.258-0.284
Mercury 0.000857-0.000922
Selenium 0.147-0.162
Silver 0.082-0.0902

agPA 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 3.4.2-11
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
(Off-Site Laboratory)

Total Cyanide
(EPA Method 9012A2)

Sample Attributes (mg/kg)
Record Sample
Number? ER Sample ID Depth (ft) Total Cyanide
605672 |6715-SP1-BH1-11-8 11 0.0462 J {0.227)
605672 |6715-SP1-BH1-16-S 16 0.0457 J {0.25)

Note: Vaiues in bold represent detected analytes.
*EPA November 19886.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

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.
mg/kg = Milligram(s} per kilogram.
5 = Soil sample.

SP = Seepage pit.

Table 3.4.2-12
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
September 2002
{Off-Site Laboratory)

Analyte

EPA Method 8012A2
Detection Limit

(mg/kg)

| Total Cyanide

0.0381-0.0419

*EPA November 1986.
DSS = Drain and Septic Systems.
U.S. Environmental Protection Agency.
Method detection limit.

mg/kg = Milligram(s} per kilogram.

EPA
MDL
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established for SNL/NM soil. Even though the MDA may be slightly elevated, it is still very low,
and the risk assessment outcome for the site is not significantly impacted by its use.

Gross Alpha/Beta Activity

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

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

Throughout the DSS Project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicate, equipment blank
(EB), and TB samples. Typically, samples were shipped to the laboratory in batches of up to

20 samples, so that any one shipment might contain samples from several sites. Agqueous EB
samples were collected at an approximate frequency of 1 per 20 site samples. The EB samples
were analyzed for the same analytical suite as the soil samples in that shipment. The analytical
results for the EB samples appear only on the data tables for the site where they were collected.
However, the results were used in the data validation process for all the samples in that batch.

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
the sites in that shipment. The results were used in the data validation process for all the
samples in that batch. No VOCs were detected in the TB for DSS Site 1035 {Table 3.4.2-1).

No duplicate samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03,
Rev. 0 {(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical
and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM
December 1999). In additicn, SNL/NM Department 7713 (RPSD Laboratory) reviewed all
gamma spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex C contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this request for
a determination of CAC without controls.

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

of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1035.
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Table 3.4.2-14
Summary of DSS Site 1035, Building 6715 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.0%)(pCifg)
Record Sample Gross Alpha Gross Beta
Number? ER Sample iD Depth (ft) Result Errort Result Errorc
605672 [6715-SP1-BH1-11-8 11 12 2.85 19.3 1.81
605672 |[6715-SP1-BH1-16-S 16 12.5 2.88 18.4 1.97
Background Activityd 17.4 NA 354 NA

4EPA November 1986.

®Analysis request/chain-of-custody record.

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

BH = Borehole.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

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

D = ldentification.

NA = Not applicable.

pCi/lg = Picocurie(s) per gram.

S = Soil sample.

SP = Seepage pit.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1035, the Building 6715 Septic System, is based upon
the COCs identified in the soil samples collected from beneath the seepage pit 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 1035 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. No PCBs, HE compounds, or hexavalent
chromium were detected in any of the soil samples collected at this site. The VOCs

acetone and 2-butanone were detected in soil samples collected from the site. The SYOC
bis(2-ethylhexyl) phthalate was detected in both samples collected from the borehole. Barium
was detected above the NMED-approved maximum background concentration for SNL/NM
Southwest Area Supergroup soils {Dinwiddie September 1997). Cyanide was detected in both
soil samples. But since it does not have a quantified background screening concentration, it is
unknown if this COC exceeds background. When a metal concentration exceaded its maximum
background screening value, it was considered further in the risk assessment process. None of
the four representative gamma spectroscopy radionuclides were detected at activities
exceeding the corresponding background levels. However, the MDA value for one of the
uranium-235 analyses exceeded the corresponding background activity. Finally, no gross
alpha/beta activity was detected above the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via agueous effluent discharged
from the septic system seepage pit. Possible secondary release mechanisms include

the uptake of COCs that may have been released into the soil beneath the seepage pit

(Figure 4.2-1). The depth to groundwater at the site (approximately 470 feet bgs) most likely
precludes migration of potential COCs into the groundwater system. The potential pathways to
receptors include scil ingestion, dermal contact, and inhalation, which could occur as a result of
receptor exposure to contaminated subsurface scil 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 an the fate and transport of COCs at DSS
Site 1035.

Table 4.2-1 summarizes the potential COCs for DSS Site 1035. 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 1035 is industrial {DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
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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 soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex D provides
additional discussion of the exposure routes and receptors at DSS Site 1035.

4.3 Site Assessment

Site assessment at DSS Site 1035 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 1035 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1035 poses no significant threat to human health
under either the industrial or residential land-use scenarios.

Ecological risks were found to be insignificant because no pathways exist.

4.3.2 Risk Assessments

Risk assessments were performed for both human heaith and ecological risk at DSS Site 1035.
This section summarizes the results.

4321 Human Health

DSS Site 1035 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because acetone, 2-butanone, bis{2-ethylhexyl) phthalate, barium, cyanide,
and uranium-235 were detected, are present above background levels, have nonguantified
background levels, or have MDA values above background levels, it was necessary to perform
a human health risk assessment analysis for the site, which included these COCs. 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
heaith effects from constituents in the site's soil by calculating the hazard index (HI} and excess
cancer risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1035 is 0.00 for the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hi risk, determined by subtracting risk associated with background from
potential nonradiological COC risk {without rounding), is 0.00. The excess cancer risk for DSS
Site 1035 COCs is 7E-10 for an industrial land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 {Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
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excess cancer risk is 7.41E-10. Both the incremental Hl and excess cancer risk are below
NMED guidelines.

The HI calculated for the COCs at DSS Site 1035 is 0.04 for the residential land-use scenario,
which is less 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 nonradiolegical COC risk {without rounding), is 0.00. The excess cancer risk for DSS
Site 1035 COCs is 3E-9 for a residential Jand-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 {Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 3.21E-9. Both the incremental HI and incremental excess cancer risk are
below NMED guidelines.

For the radiclogical COCs, one of the constituents (uranium-235) had an MDA value greater
than the corresponding background level. The incremental total effective dose equivalent
(TEDE) and corresponding estimated cancer risk from the radiological COC are much lower
than the EPA guidance values. The estimated TEDE is 4.3E-3 millirem (mrem)/year (yr) for the
industrial land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mrem/yr (EPA 1997a). The corresponding incremental estimated cancer risk value is 5.0E-8
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 1.1E-2 mrem/yr with an
associated incremental estimated cancer risk of 1.5E-7. The guideline for this scenario is

75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1035 is eligible for unrestricted
radiological release.

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

Table 4.3.2-1
Summation of Incremental Radiclogical and Nonradiclogical Risks from
DSS Site 1035, Building 6715 Septic System Carcinogens

Scenario Nonradiclogical Risk Radiological Risk Total Risk
Industrial 7.41E-10 5.0E-8 5.0E-8
Residential 3.21E-9 1.5E-7 1.5E-7

DSS = Drain and Seplic Systems.

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

4.3.2.2 Ecological

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

All COCs at DSS Site 1035 are located at depths greater than 5 feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1035 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

4.4.2 Ecological

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate
that no complete pathways exist at DSS Site 1035, a baseline ecological risk assessment is not
required for the site.
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5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

51 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls is recommended for DSS Site 1035 for the
following reasons:

+ The soil has been sampled for all potential COCs.

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

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

5.2 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1035. This is consistent with the NMED's
NFA Criterion 5, which states, “the SWMU/AQC [Arez of Concern] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1035
Septic Tank Sampling Results
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TABLE 19
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA Il AND COYOTE CANYON TEST FIELD
: SEPTIC TANK SAMPLING

BUILDING 6715
SAMPLE NUMBERS SNLA004837, SNLA004859, SNLA004838

Parameter Results Units

VOLATILE ORGANICS :
Acetone” 0.047 mg/l

Carbon Disulfide’ 0.003 mgh
Toluene 0.004 mg/l
INORGANICS
Oil and Grease 1000 mg/l
Cyanide, Total 0.01 mgh
Nitrate as N 0.09 mght
Phenolics 0.23 mgf
METALS °
Arsenic 0.010 mg/l
Barium 0.80 mg/
Cadmium 0.027 mg/l
Chromium 0.02 mg/l
Copper 0.90 mg/i
Lead 0.11 ma/l
Manganese 0.13 mg/l
Mercury 0.0352 mg/l
Selenium 017 magft
Silver 0.40 mg/l
Zinc 2.9 mg/l
RADIOLOGICAL
Gross Alpha 180 pCil
Gross Beta 470 pCift

*Not on total toxic organics list

Project No. 301181.26.01
FEG-BB.027









Building 6715
Area 3
Sample ID No. SNLA008594
Tank ID No. AD89015R

On August 18, 1992, a sludge sample was collected from the septic tank serving

Building 6715. During review of the radiological 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.
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Resuits of Septic Tank Analyses
(Sludge Sample)

Building No./Area: 6715 A-3
Tank ID No.: ADB89015R
Date Sampled: 8/18/92
Sample 1D No.: SN AC05594
T Measured + 2 Sigma

Analytical Parameter Cencentration Uncertainty Units
Gross Aipha 2E+1 2E+1 pGifg
Gross Beta 1E+1 3E+1 pCig
Gross Alpha 1E+1 2E+1 pCilg
Gross Beta 2E+1 3E+1 pCiig
Gross Alpha 1E+1 2E+1 pCirg
Gross Beta 1E+1 3E+1 pCi‘g
Gross Alpha 2E+1 2E+1 pGCifg
Gross Beta 1E+1 3E+1 pCig
Tritium 2E+02 3E+02 pCilL
Bismuth-214 <0.0302 NA pCi/mL
Cesium-137 0.00568 0.00325 pCimbL
Potassium-40 0.503 0.0615 pCi/mL
Lead-212 0.0132 6.00853 pCi/mL
Lead-214 0.0218 0.00787 pCiymL
Radium-226 0.179 0.0B813 pCi/mL
Thorium-234 0.416 0.0887 pCi/mL
Thallium-208 0.00754 0.00351 pCifmL

ND = Not Detected
NA = Not Applicable
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RESULTS OF SEPTIC TANK SAMFPLING
CHEMICAL ANALYSES OF AQUEOQUS SAMPLE
Building ID: Bldg 6715
Sample ID Number: . 024403
Date Sampled: 7-12-85
Detection NM Discharge COA Discharge
Parameter {Method) Result Limit (DL) Limit? Limit® Comments
Volatile Organics (5260) (mg/L) fmg/L) (mgL) (mgAL)
None detected above DL ND various varnous TTO =5.0
Semivolatite Organics (8270) {mat) {mgl) {mg/L) (mai)
bis{2-EthyinexyliPhthalate 5.0024 0.010 NR TTO = 5.0 '
Pesiicides/PCBs (8080) (mgl) (gL} {mg/Lt) {(mo/L)
None detected above GL ND various NR /1 PCBs = 0.051 170 =50
Metals. (6010/7470) (gt} {mgeL) {mg/L) {mg/)
Arsenic ND 0.010 [*A] 2.0
Barum 0113 0.200 10 20.0
Cadmium hO 0.005 0.01 2.8
Chromium ND 0.020 0.05 20.0
Copper 0.0164J 0.025 1.0 16.5
Lead ND 0.003 0.05 3.2
Manganese 6.0277 0015 0.2 200
Nickel 0.0254 0.040 0.2 12.0
Seienium ND 0.00% 0.05 2.0
Siiver ND Q.00 0.05 5.0
Thallivm ND 0.010 NR NR
Zing 0.0453 0.020 10.0 28.0
Mercury ND £.0002 0.002 a1
Miscellaneous Analyses {mg/L) (mg/L) {mgAi} {mgA}
Field pH 7.7 pH units 0 - 14 pH units B ~ 9 pH units 5 —~ 11 pH units
Formaidetryds (NICSH 3500} 0.3 0.25 NR 260.0
Fluoride (300.9) ND Q.10 1.6 180.0
Nitrate + Nitrite {353.1) ) 6.740 1.000 10.0 NR

Reler to footnotes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEQUS SAMPLE

Building 1D: Blda 6715
Sampie 1D Number: 024403
Date Sampled: 7-12-85
Detsction NM Discharge COA Discharge
Parameter {Method) Result Limtt (DU Limi® Limlt® Comments
Miscelaneous Analyses (mgrL) (mg/L) {mgL} {mg/L}
Cil + Grease (9070) 5.60 1.00 NR 150.0
Total Phenol {8066) ND D050 0.005 4.0

Motes:

2 New Mexico Water Quality Control Commission Regulations [1890), Section 3-103,

b City of Albugquerque Sewer Use and Wasiewater Control Ordinance {1993), Section 8-8-3 M — maximum allowable concentration for grab sample.

DL = Detection limit Indicatetd oh laboratory report.

IDL = Instrument detection limit.

J = Estimated concentration of analyte, between DL and iDL.

ND = Not detected above DL indicated.
NR = Not regulated,

TTC = Total toxic organics.
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RESULTS OF SEPTIC TANK SAMPLING
RADICLOGICAL ANALYSES OF AQUEOUS SAMPLE

Building ID: Bldg 6715

Sample |D Number: 024403

Date Sampled: 7-12-95

Parameter (Method) Result MOA Critical Level NM Discharge Limit" Comments
Radiological Anafyses (0CA. + 2-0) {pCil) (pCUL) (pCiLj
Gross Alpha {9210} 925 > 93 5 2.24 NR
Gross Beta {9310) 438146 34 1.68 NR
isolopic Analyses (PCIL = 2-3) {oCil) {(pCilL) (pCiL}
Trifium {S06.0) -29.0 +4B.8 83.5 413 NR
Gamma Spectroscopy (pCimlL = 2-0) {pCi/mL) {DCIL) (pCid.)
None defectesi above MDA ND various NL NR

Notes: -

" New Mexico Water Quality Gontrel Commission Regulations (1980), Section 3-103.

® Analyzed in-house by SNL/NM Department 7715.

MDA = Minimum detectabile activity.

ND = Not detected above MDA indicated.

NL = Not listed.
NR = Not regulated.

AL/9-95ANPISNL:T3816-62/1

301455.221.07.000 10-12-95 12:20pm



RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building 10: Bidg 6715
Sample ID Number: 024403
Date Sampled: 7-12-85
Percent Moisture: Not Reported

Detection Limit NM Discharge COA Disc.harge
Parameter {Method) Result (DL) Limis® Limi® Comments
Volatile Organics {8260] (vgkg) {ugkg) {mg/L} [mg’L)
Acelone BGOB 140 NR NR
Trichiomethene 194 140 NR TTO =50
Benzene 110J 149 0.01 TTC = 5.0
Toluene 390 140 0.75 1o =50
Ethylbenzene 160 140 0.75 TTO = 5.0
Semivolatiie Organics (8270) (ugrkg? {ugkg) {mg/'L) {mg/l)
1,2-Dichiorobenzens 4200 4700 NR TTO = 5.0
Napthalene 5804 4700 NR - TG = 5.0
Fiuorene 680 4700 NR Ti0O=50
Pnenanthrene 22004 4700 NR TTO =50
Fluorantnene 810J 4700 NR TTO =5.0
Pyrene 2300J 4700 NR TTO =5.0
Benzo(a) Anthracene 540J 4700 NR TIC =50
bis(2-Ethyihexy!)Phthalate 27004 4700 NR TYO = 5.0
Pestlcides/PCBs 6080) (ugkat {wakg) {mo/L) {mg/t)
beta-BHC 52 23 KR TTC = 5.0
4,4-DDE 150 46 NR TTC =50
Endosulfan Sulfate 200 46 NR TTQ = 5.0
4,.4'-DDT 370 46 NR TTO = 5.0
Metals (6010/7470) {mg/kg) (mo/kg) (mag/l} (mgA)
Arsenic 1114 i3.8 0.1 2.0
Barivm 4230 276 1.0 20.0
Cadmium 183 6.9 0.01 28
Chromium 130 2786 0.05 20,0

Refer to footnotes at end of table.

AL/9-95/WP/SNL:TIB16-63/1

301455.221.67.000 12-14-95 1:45pm



RESULTS OF SEPTIC TANK SAMPLING |
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bidg 6715
Sample ID Number: ‘ 024403
Date Sampled: 7-12-85
Percent Moisture: Not Reported

Datection Limit NM Discharge COA Discharge
Parameter (Method) Rasuit (DL} Limit® Limit® Comments
Metais (6010/7470) {moka} (mghg) (mgA) (mgd)
Copper 3340 34.5 1.0 - 18.5
Lead ars 4.1 0.05 32
Manganese €6.3 207 0.2 26.0
Nicket 49.0J 55.3 02 12.0
Selenivm 7.0 6.9 0.05 2.0
Silver ao4 13.8 0.05 5.0
Thattium ND 13.8 NR NR
Zine ) 3260 276 10.0 28.0
Mercury 207 1.4 0.002 .1
Notes:

2 New Mexico Watsr Quality Contral Commission Regulations (1850), Section 3-103.

) City of Albuquerque Sewer Use and Wastewater Gontrol Ordinance (1823}, Section 8-8-3 M — maximum allowable concentration for grab sampla.
B = Analyte detected in method biank.

DL = Detection fimit indicated on laboratory repart.

DL = Instrument detection himit.

J = Estimated concentration of analyte, between DL and 1DL.

ND = Not detected above DL indicated.

NE = Not regulated.

TT0O = Total loxic organics.

Reter 1o footnotes at end of table.

AL/S-85/WP/SNL:T3816-63/2 3014£5.221.07.000 12-14-95 1:45pm



7 RESULTS GF SEPTIC TANK SAMPLING
{ RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bldg 6715
Sample 1D Number: 024403
Date Sampied: 7-12.85
Percent Moisture: Not Reported
NM Discherge

Parameter (Methad) Result MOA Critical Level Limi* Comments
Isotapic Analysss® (pCtyg = 2-a) (oCifg) {pCi'g) {pCifg}
Piutonium-239/240 0.080 + 0.035 0.029 0.018 NR
Plutonium-238 -0.0006 + D.0089 0.030 0.019 NR
Strontium-80 0.06 * 0.01 0.56 0.27 NR

: Thorium-232 0.059 + 0.029 0.018 0.014 NR
Thorium-230 0.14 £ 0,08 0.024 0.015 NR

; Thorum-228 0.34 = 0.05 0.028 0.218 NAR

( Uranium-238 7.01x2892 0.82 0.624 NR
Uraniﬂm—235f236 - 388+212 1.16 0.846 NR

j: Uranium-234 124+ 45 0.94 D.685 NR

l Ory Gamma Speciroscopy’ (pCig + 2-0) {pCifg) {pCing) (nCig)

. Cesjum-137 014 x 0.03 0.02 0.012 NR

: Cesium-134 ND 0.024 0.012 NR

| Polassium-40 537 x0T 0.27 .13 NR
Chromium-§1 ND 0.28 Q.13 MR
Iron-5% ND 0.07¢ 0.036 NR
Cobalit-60 ND ¢.035 0.077 NR

| Zirconium-35 ND 0.060 0.029 NR

’. Ruthenium-103 ND 0.031 0.015 NR
Ruthenium-106 ND 024 0.1 NR

A Carum-124 ND 0.1 0.053 NR

, Thalium-208 0.18 + Q.04 003 NL NR

! L.ead-210 175054 0.53 NL NR
Lead-212 0.84 £ 0.06 0.03 0.014 MR

Lead-214 0.46 + 0.06 .05 0.026 NR

! Bismuth-212 0.37 x 0.21% 0.23 NL NR

i Bismuth-214 A 040 = 0.07 0.06 NL NR

Refer to featnotes at end of table.

! AL/S-95/WPISNL:T3816-64M1 §01455.221.07.000 10-12-95 12:20pm.



RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Building \D: Bidg 6715
Sampie |ID Number: : 024403
Date Sampied: 7-12-95
Percent Moisture: Not Reported
NM Discharge
Parameter (Method) Result MDA Critical Level Limit Comments
Ory Gamma Speclroscopy {pCilg = 2-c) (pCiig) {pCly) (pCig)
Radium-224 1.58 + 043 0.40 NL NR
Radium-228 £.43 + 0.05 0.05 0.028 30.0¢
Radium-228 G.47 £ 0.08 0.1 £.051 30.0° \
Actinium-228 0.47 =+ 0.08 0.11 0.051 NR
Thorum-231 ND 0.62 0.30 NR
Thorum-232 0.47 £ 0.08 g.11 0.051 NR
Thorium-234 621 1073 0.23 0.1 NR
Uranium-235 - 0.39 £ 0.04 0.12 0.057 NR
Uranium-238 6.21 £ 0.73 0.23 0.11 NR
Amaricium-241 ND 0.039 0.019 NR
Notes:

* New Mexico Water Quality Control Commission Regulabions (1980), Section 3-103.

® {soiopic uranium analyzed by NAS-NS-3050; plutonium by S1L13028/5L13033; strontium by 7500-8R; thorium by NAS-NS-3004.
¢ Analyzed by method HASL 300 at Quanterra, St. Louis.

4 NMWOCGR standard for Aa-226 + Ra-228 combined in pCifL.

MDA = Minimum detectable activity,

ND = Not detected above MDA indicatad.

NR = Not regulated.

NL = Not listed.

AL/G-95/WPISNLT3815-64/2 301455.221.07.000 10;12-95 12:20pm
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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

Instaliation 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 Custody dlscrepancws None

Commenis:

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 retumed unused.

GORE-SORBER is a registered trademark and 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 module and transferring one or more exposed sorbent containers {sorbers, each
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers
remain clean and protected from dirt, soil, and ground water by the msertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber contaning 5p.g 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 contaimng BFB is also analyzed after every 30 sarnples and/or
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and
50pg 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 10pg per target compound, is analyzed after every ten samples and/or
trip blanks, and at the end of the run sequence. Positive ident:fication 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 beén archived. Any repliicate 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, Inc., as identified in the Chain of Custody
{Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
mezsurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Levei
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, due to a
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be
achieved.

Soil gas signals reporied by this method 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 trip 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 inferest.

GORE-SORBER is a registered tradernark 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 1on chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC identification (e.g.: 1234565S.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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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 limit

non-detect

combined masses of benzene, toluene, ethylbenzene and total xylenes
(Gasoline Range Aromatics)

benzene

toluene

ethvlbenzene

m-, p-xylene

o-Xylene

combined masses of undecane, tridecane, and pentadecane (C11+C134C15)
{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-trimethylbenizene

cis- & trans-1,2-dichlorocthene

trans-1,2-dichloroethene

cis-1,2-dichioroethene

combined masses of naphthalene and 2-methyl naphthalene
naphthalene

2-methyl naphthaleng

methyl t-butyl ether

1,1-dichloroethane

chloroform

I,l,l-m'ch]orocthané
1,2-dichicroethane
carbon tetrachloride

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene

unexposed trip blanks, travels with the exposed modujes
QA/QC module, documents analytical conditions during analysis

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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1. CHAIN OF CUSTODY
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For W.L. Gore & Associates use only
Production Order # 10660025

GORE-SORBER® Screening Survey Chain of Custody

W. L. Gore & Associates, Inc., Survey Products Group

100 Chesapeake Boulevard o Elkion, Maryland 21921 e Tel: (4]10) 392-7600 ¢ Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER &AH\M SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: KIvVE2ZND-AFB, NM
P.0.BOX 5130 1 RTLAND
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
FAX: Seyr2ag4-2616 Customer P.O. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation __ 135  # of Trip Blanks 7
# 179087 #179144 §3.- . % [7%3/3% | Total Modules Shipped: 142 Pieces
#179150 #179233 r = #71973) | Total Modules Received: |42 Pieces
# - # g - # Total Modules Installed; 1 3 S Pieces
et - # 2 - %¥991494 | Serial # of Trip Blanks (Client Decides) | #
# - #ans) | ¥ j1122) . | ¥ #
- # - # # # #
# # - # # # #
# # - # # # #
# # . - # # # #
# # - # # # #
Prepared By: C]ﬁwww-— (A A— # # #
Verified By: g]—{& # # #
Installation: Perform¥d By: v Installation Method(s) (circle those that apply):
Name (please print): GCreRee? A uens r/‘f‘/‘(4 Slide Hammer Hammer Drill Auger
Company/Affiliaton: < ¢ /o) 2 | Other; 6- A
Installation Start Date and Time 4’1/2-;/0 z l08(sT @AM PM
Installation Complete Date and Time: g /é /a 2 '] ?f o @ PM
Retrieval Performed By: Total Modules Retrieved: Pieces.
Name (please print): (A SEERT B Ui TANA Total Modules Lost in Field: Pieces
Company/Affiliation:] S/ pa i Total Unused Modules Returned: : Pieces
Retrieval Start Date and Time: ;/8/15 2 ! ! : AM PM
Retrieval Complete Date and Timge; / / : AM FM
Relinquished By — Lo & 7 = Date | Time | Received By / Date Time
Affiliation! W.L. Gore & Assc}(,[ateg,1 Inc, {3~ o R S Atfitiation: Sandin /’ ER R~ p-0l
- Relinquished By Wﬁ; Date Time | Received By- Date Time
affiliaticn: Bl3S 5| ‘i-az | 53| Affiliation: r T —
Relinquished By Date | Time | Received B)%%f%- Date Time
Affiliation Affiliation: W.L. Gore & Associate Jne, S/ 99.4 /7/0?.)
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM8R.8
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GORE-SORBER® Screening Survey Chain of Custody

For W.L. Gore & Associates use only
Production Order # _ 10960025

EDRE7|

owa  W.L.Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard ¢ Eliton, Maryland 21921 » Tel: (410) 392-7600 » Fax {410) 506-4780

Instructions: Customer must complete ALL shaded cells

Custormer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: IVEZNE-AFB, NM
P.O.BOX 5130 et STLAMD
ALBUQUERQUE NM 87185 U.S.A, Project Manager: MIKE SANDERS

Phaone: 505-284-3303 Customer Project No.:

FAX: Sovy-2894-2616 Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules fgr Installation 135 #of TripBlanks 7
4179087 - #179144 1 #i H Total Modules Shipped: 142 ___ Pieces

# 179150 - #179233 T H# " Total Modules Received: - | &2— Pieces

# - # }{' # - # Tetal Modules Installed; 13S Pieces

# - # # - # Senal #of Tr:p Blanks (Client Decides) | #

- # 1 # - # ' B # #

) - # HH - # n I# #
# - # EE - # # - # #

# # 1* - # # # #

# - # | # - # # # #

# # | # - # # # 3

Prepared By: CfIU'lnM— (A S # # #

Venfied By: ﬁ,,g, 7 -# # #

~| Instaltation Performéd By:- - S - =<1 Installation Method(s) (circle those that apply): - SR

Name (please print): G /C/M Gl uins //{‘/‘f 4 Slide Hammer Hammer Drill Auger
Company/Affiliation: __->-\JL»1/A.)M 1 Other: &lﬂ 7Ea B

Installation Start Date and Time: ’412—%,2, l08(sT ». &N PM
Installation Complete Date and Time: & / é/a 2 0G40 ! : &M PM

Retrieval Performed By: Total Modules Retrieved: 149 Pieces
Name (please print): A LAZTRT (U TANA Total Modules Lost in Field: H Pieces
Company/Affiliation:] s l’/ A Total Unused Modules Returned: _ 2 Pieces
Retrieval Start Date and Time: 5// 8 / 52— { ! : AM PM

Retrieval Complele Datf: and Timpe; { / _ : AM PM
Relinguished By e Date | Time | Received By VAL, Samdoys Date Time
Affiliation: W.L. Gore & Assoclat_)% inc. 3- oM F S0 | Affiliation: Sevn dia , 132 3-3-0f
Relinquished By _MM&%L[}._ . Date Time | Received By: Date Time
ffiliation: Semdra NI 135 5-9-0110935 | Affiliation: . — _

Aelinguished By Date Time j Received Bw ! kst Date Time
Affiliation Affiliation: W.L. Géwk & Associates She. | S53tad /2 50D

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associaies, Inc. FOGRM 8R.8

1/08/01
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
-1 Installation and Retrieval Log
: (1 of 4 .
EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER ,
# DATE/TIME DATE/TIME HYDROCARBON ODOR {check one) COMMENTS
{Chzck as appropriaie) - .
LPH | ODOR | NONE | YES | NO
1. 179087 /23/02 OB1S)p508-02  pfa0 o wer/898- £S5~ 5
2. 179083 "\ Tpdzz{ » 7, &5 -R
3. 179089 PEE R S5-2
4. 179050 08490 ‘ &S~
5. 179091 A ZYs) N Nz &S -4
6. 179092 0952 2 v~ ese/fes o -
7. 172093  fooo | ’ ~4
8. 179004 /ote -3
5. 179095 {er2 |\ / -2
10. | 179096 ezl | o dp0 D30 /EHT~ | ~S
11. 179097 1757} ' ! "y
12. 179008 /238 —
13, 179099 1247 -3
14, 179100 (254 2
15. 179101 {34 —|
~ 14 [ 179102 1341 0929 r082/lR 2 | -4
" 179103 /255 / ~ L
18. 179104 Jelo i
19, 175105 Nz EL -
20. 179106 Y  /44c (. Y -
21. | 179107 Glzdlsz 084%]5-7-02 n730 =
22. | 179108 R ' - £
23, 179109 EES -~
24, 179110 407 -2
25. 179111 02 L -3
26. | 179112 935 » —11
27. 179113 25joz #7461 5-10-01  oBJL 027/¢530.| ~S
28. 179114 ! T " —2.
29, 179115 pgop -3
30. 179116 O8io -4
31| 179117 0818 /) 0317 Y -1
32. 179118 S |6-10-02 0925 loroflest— | S
33, | 179119 722 i 2
34, 179120 921 4
35. 179121 0342 2
36 179122 D747 1
37. 179123 095G -~\f fooZ ¥ 3
38 [ 179124 f026 B Rl 15 (3 O28/esbo— | |
a2 179125 (od % P’ 4| .
Ao 179126 /052 2
41. | 179127 D2 Narxi L
4. | 179128 | 2o | A0k io 45 /o o/ =\ 2
GORE-SORBER ® Screenirg Survey is a registered service mark of W.L. Gorz & Ascaciares, Inc. FORM 20R_1

13701
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GORE-SORBER® Screening Survey

SITE NAME & LOCATION
Installation and Retrieva) Log
|
2 aof
N EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL WATER
4 DATETIME DATE/TIME HYDRDCARBON ODOR (chack one) COMMENTS
{Check as appropriare)
LPH | ODOR | NONE | YES | NO
43, 179129 4[25'Lz flf-iﬁ S-10~02 o Y47 o A ]
44, 175130 ~ Jd37 (< 10-02 )0 5! A |
45. 179131 /4472 5-10-02 1087 a-zs"/és'naj /
46, 179132 JEETA ) 2|
47 | 179133 Jad |6—1o-02 1} 05 3
48. | 179134 fzé/Lz 6905510 -22 472 47 Vo 73/¢sed- | I
49. | 179135 7 9 Jizsyq o <2
50. 179136 2R 5-10~0% |d05 ra
51. 179137 o938 Lesk =
52. 179138 oMY Lest y =
53. 179139 Josg |5 1a-0z  [322 030/ G- | 2
55 | 179140 lo2b] Lost ’ =
35. 179141 /o3| Lesk 4
_56. 179142 Jonn|S=I10-02 1343 > l
57. 179143 HBG|5-16-02 , 11786 276/829x- | 2
g 179144 - ek I 3
o’ | 179150 /50 ~
0. 178151 . /8% 540-02 11354 i i
61. 179152 ﬁ'_fé_z_j[[gz OB 1402 0242 o&g’_/és‘os' }
62. 179153 OB 22 5
63. 179154 olaY=) 3
64. 178155 o 2
65. 178156 OBALS- 1402V [ 0121 [
66. | 179157 072\ osftd- o109/ CBZ/GS T | 4
67. 179158 534 | ’ /
168, [.179158 oM | 2.
60. | 179160 5749 - 230 4 >
70. 179161 /agt | 051402, } DR ore/isse - | |
71. 1178162 ) oo ’ / z.
72 179163 Jllo 4
73. 179164 /4 2
74. | 179165 lfZo o 5
75. | 179166 {2\ 08-44-57, 11:2% B &
76. 119167 |22 os-14-82 v b Honloldz—
71, 179168 {238 ) ) k3
78. 179169 | )237 4
79. 179170 | 2R 5142 1)557. 1 I
0. | 179171 3ol 1452~ 02 HY 024 /e70. | I
P 179172 s 6L N 2z
82, 175173 /322 g85f -
. B3, 179174 J2do| v o355 \
S Ipag e | 11 Y /42351 0414 (oS En= Y 4
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GORE-SORBER® Screening Sarvey SITE NAME & LOCATION
L Installation angd Retrieval Log ;
v ,;3.__01'__4__.
A EVIDENCE OF LIQUID
HYDROCAREONS (LFH) | MODULE IN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER .
# DATE/TIME DATETIME HYDROCARBON ODOR (check one} COMMENTS
(Chack g5 appropriate)
LPH [ ODOR [ NONE | YES | NO
<S | 85. 179176 ki}zi]az /43) . - E:s,Zé;acs-_ £S~3
86. 179177 [ " /44 p =
35 87. 176178 [445 5-11-0:V 0437 ;k 1/
88, | 179179 i30/p2. FoK-is-02 0842 oz /e~ | 2
89, 179180 K 7 na9 [ ’ 2]
90. 179181 0§ 2 Ll
91. 179182 o727
92. 179183 0993 A 5
93 179184 751502 092 &
| 54. 179185 o8 5-\5ez 114k (o0 T 6730 — | 4
95. 179186 E: | 7 T
96 173187 /19 | 2
97. 179188 - y2zlg - S
98. 179189 /o |5-150r 12 43 Y
99 179150 [Z3BI5-5-02 _te: o9 /029 /ESPAn-| |
1 100. | 179197 /250 /1 —2
. [ 179192 /Zo0 -2
Nad 1 170193 /32 v ~&
103" 179154 [2(BI5H4502 +3 32 \ -
104, | 179195 _f44EI5-1502 . 1ATES g /G- | &
105. | 179156 JEL=) 1 S
106. | 179197 J4EE] 4
107. | 179198 /So2 N 2
108. | 179199 /5pR]5-15-02 tigy N !
109, 1 179200 /525 |5-50% 16 39 087/ AT | 2.
110. | 179201 /5" %0 L ! 2
NIRRT AT - - o ta
112, | 179203 /5 4O1I5-15~02, \ o 59 - N f
113, | 179204 STilez ORZTEV-02, AR ol (oo vse | =
114, | 179205 "1 T opas T ' i
115. | 179206 nd Y !
116, | 179207 LR 15-16-02 0§37 2
117. | 179208 e744 15-1b-01. _eo84) ood/ES69— | 2
118. | 179209 NG5 /
118. | 179210 _/O0a | 2
| 120. 179211 soa8 y =
121, 179212 Lot 15-16-01, o957 ' N !
122 | 179213 /it [5-1-0) 11 pk 29s/7235- | 2
2. [ 179214 1L ;. ’ =
-~ 24, 179215 22 iS5 o021 4 N ]
125. | 179216 (205 |5 =0 - 243 o9ef [t~ | 2.
126, | 179217 Y__ /27 5elv-0k- 0435 | "« ]
GORE-SORBER ® Screening Survey it a regisiered service mark of W.L. Gore & Associares, Inc. FORM 29R.1

6/13/07



-

21005

. (4 of 4 .

GORE-SORBER® Screening Survey
Installation and Retrieval Log

SITE NAME & LOCATION

LINE
#

MOCDULE #

INSTALLATION
DATE/TIME

RETRIEYAL
DATE/TIME

EVIDENCE OF LIQUID
HYDROCARBONS (LPH)
or
HYDROCARBON ODOR
{Check as approprigre}

MODULE IN
WATER
[check one)

LPH | ODOR | NONE

YES | NO

COMMENTS

127,

179218

lfoz, (225

oje-or, 2947

BV [ CS -3

128,

179219

/23/

b-jb-g1 055D

—"

120,

179220

sfé/aZJ 2853

5-2-01 01°67

&5a | —4

130,

179221

2857

r

/o8],

-3

131.

179222

a7e

132,

179223

leliid d

133,

179224

822

134,

179225

OP32

N

135.

175226

¢740

S-21-0L B 5 |

136.

175227

137.

179228

138.

179229

139.

| 179230

140.

179231

141,

179232

142.

175233

2
s

145.

146.

147,

148.

146,

150,

151,

152.

153.

154.

155.

156.

157.

158.

159,

160.

1061.

162.

163,

164.

65.

r1e6.

167,

168,

GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, ine,
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ANNEX C
DSS Site 1035
Soil Sample Data Validation Results
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RECORDS CENTER CODE: ER/1295/DSS/DAT

SMO ANALYTICAL DATA ROUTING FORM

PROJECT NAME: DSS Soil Sampling PROJECT/TASK: 7223 _02.03.02
SNL TASK LEADER: Coflins ORG/MS/CFO0#: 6133/1089/CF032-02
SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 9/16/2002
EDD
ARCOC  LAB LABID PRELIMDATE  FINALDATE  epob ONQ  BY
605671 GEL 67158A 10/16/2002 X X JAC
805672 GEL 671588 10/16/2002 X X JAC
605673 GEL 67158C 10/16/2002 X || x JAC
NAME DATE
CORRECTIONS REQUESFED/RECEIVED: \. Ob-Q&
PROBLEM #: 5l R
REVIEW COMPLETED BY/DATE: L Uertyoo (03103
FINAL TRANSMITTED TO/DATE: €. Wook - 30
SENT TO VALIDATION BY/DATE: 0onn W iiloa
RUSH VALIDATION REQUIRED EST. TAT:| | -
VALIDATION COMPLETED BY/DATE; AT e 19 O
TO ERDMS OR RECORDS CENTER BY/DATE: Conn TEEYARY

COMMENTS:

DEC -3 ooy
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Analytical Quality Associates, Inc.

616

Maxine NE

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

DATE:
TO:

FROM:

MEMORANDUM

11/19/02
File
Linda Thal

SUBJECT: Inorganic Data Review and Validation ~ SNL

Site: DSS soil sampling
ARCOC # 605671, -72, -73
GEL SDG # 67158 and 67169
Project/Task No. 7223.02.03.02

See the attachad Data Validation Worksheets for supporting documentation on the data

review

and validation. Data are evaluated using SNL/NM ER Project AOP 00-03.

Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-8468 7471/7470 (Hg), SW-846 9012A (total CN) and SW-848

7196A

(hexavalent chromiumy).

Problems were identified with the data package that resulted in the gualification of data.

ICP- - # 202782 (Sem| 7158-020 through

Selenium was detected in the MB and CCB at a valus > DL but < RL. Ail associated
sample results that are detect, < 5X the blank vaiue will be quailified “J". The
descriptor flags "B” (MB) and “B3” (CCB) will be added.

Selenium was detected in the CCB at a negative value with an absolute value > DL
but < RL. All associated sampie results that are non-detect will be qualified “UJ, B3".

All associated sample resuits that are detact, but < 5X the MDL will be qualified *J,
B3".

The replicate RPD (44%) failed QC acceptance criteria (<35%) for arsenic. All
associated sample results were > 5X RL and will be qualified “J".

671
Barium was detected in the CCB, and chromium in the MB at values > DL but < RL.
The sample results were <5X the blank value and will be qualified “J, 8" for chromium
and *J, B3" for barium.




Total ide - h #202749 (Sam 71 20 through —03
The MB had a value > DL but < RL. All associated sample resuits that were > DL but
< 5X MB value will be qualified “J, B®.

xavalent mium — B: 201822
Sample 67169-009 was received by the laboratory and analyzed after 2X the holding
time had expired. The sampie result was non-detect and will be qualified “R, HT".
Data are acceptable except as mentioned above and QC measures appear to be adequate.
The following sections discuss the data review and validation.
Holding Times/Preservation

All Analyses: The samples were analyzed within the prescribed holding time and properly
preserved except as mentioned above in the summary section.

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

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

ICP-AES — Is Batch # 202762 (Samples 67158-020 th h
Selenium was detected in the MB and CCB at a value > DL but < RL. All associated
sample results that are non-detect will not be qualified.

Selenium was detected in the CCB at a negative vaiue with an absolute value > DL
but < RL. All associated sample resuits that are detect with values > 5X the MDL, will
not be qualified.

Barium and chromium were detected in the EB, and arsenic in the CCB, at vaiues >
DL but < RL. All associated sample resuits were > 5X the blank values and will not be

qualified.
ICP Is Ba 2 7169-010

Cadmium and arsenic were detected in the CCB at values > DL but < RL. The sample
results were non-detect and no data will be qualified.

Total Cyanide - Batch #202749 (Sampies 87158-020 through —038)

The MB had a value > DL but < RL. Sample 67158-021, -026, -027 —029 and -033
were all non-detect and will not be qualified. Sample 67158-035 had a value at the RL
and >5X MB value and will not be qualified.




Laboratory Control Sample/Laboratory Control Sample Dupiicate (LCS/LCSD) Analyses

All Analyses: The LCS met QC accaptance criteria. No LCSD was analyzed. No data will be
qualified as a resuit.

Matrix Spike {MS) Analysis
All Analyses: The MS met QC acceptance crileria except as follows:

ICP-AES-Metals Batch # 204455 (Sample 67169-010)
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

VAA-Hg Batch # 204420 (Sample 67169010
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

Total Cyanide - Batch #202747 I 169-008
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a resuit.

Replicate Analysis

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

P-AE S-Metals Batch # 5 {Sample 671
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

VAA-Hg B #2 716901

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

Total Cyanide - Batch #202747 (Samples 67169-008)
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

ICP interference Check Sampie (ICS)

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

All Other Analyses: No ICS required.

ICP Serial Dilytion

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

ICP-AES-Metals Batch # 204455 (Sample 67169-010)




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

All Other Analyses: No serial dilutions required.

Detection Limits/Dilutions

All Analyses: All detection limits were properly reported.

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

All Other Analyses: No dilutions were performed.

Other QC

All Analyses: An equipment blank and a field duplicate was submitted on the ARCOC . There
are no “required” validation procedures for assessing a field duplicate.

No field blank was submitted on the ARCOC.

it should be noted that the COC requested that metals be analyzed by method SW-846
6020.

No raw data was submitted with the package.

No other specific issues were identified which affect data quaiity.




Analytical

DATE:
TO:
FROM:

Quaiity Associates, Inc.
616 Maxinc NE

Albuguerque, NM 87123

Phone: 505-299-5201

Fax: 505-299-6744

Email: mimeer@aol.com

MEMORANDUM

11/19/02
File

Linda Thal

SUBJECT. Organic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC #605671,-72,-73 GEL SDG # 67158 and 87169
Project/Task No. 7223.02.03.02

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

Summary

The sa

mples were prepared and analyzed with approved procedures using methods SW-B46

8260A/B (VOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the
data package that resulted in the qualification of data.

VOC Balch # 2021 2 5
Trichlorosthene had a RF (0.21/0.23) < than the specified minimum (C.30) but > 0.01. Al
associated sample results were non-detect and will be qualified “UJ".

SVOC —Ba 1961 (Sample 671 20 through 03

Pyrene had a correlation coefficient < 0.99. All associated sample resuits were non-detect
and will not be qualified, with the exception of samples 67158-021, and 034 through 037.
These sample results will be qualified "J°.

Bis(2-ethylhexyl)phthalate was detected in the method blank (MB) and the equipment blank
(EB) at a value > DL but < RL. Sample 67158-021 through 038_had bis(2-
ethylhexyl)phthalate values > DL, < RL and <10X the MB value and will be qualified “U, B" at
the RL. Sample 67158-020 had a bis(2-ethylhexyl)phthalate value > RL but <10X MB vaiue
and will be qualified “U, B" at the reported value.

PCB Batch # 202231
No MS/MSD, LCS/LCSD or replicate was performed for sample 67 169-D08({EB). As there is
no measure of precision for the sample, all results will be qualified “P2".

HE - Batch # 202056 (Sample §7158-020 through —038)
The MS %R (58%) and RPD (44%) failed QC acceptance criteria (71-120%/<20%) for 4-

amino-2,6-dinitrotoluene.All associated sample results were non-detect and will be qualified
‘Ud, A2, P1~.




The MS/MSD %R (32/18%) and RPD (58%) failed QC acceptance criteria (65-135%/<30%)
for tetryl. All associated sample results were non-detect and will be qualified *UJ, A2, P1".

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

Holding Times/Preservation

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

Calibration

All Analysis: All initial and continuing calibration acceptance criteria were met except as mentioned
above in the summary section and as follows:

\% % .
Chloroethane had %D > 20% but < 40% (23%). All assaciated sample results were non-
detect and no data will be qualified.

-B 01961 1
The CCVs preceding the samples had a %D > 20% but < 40% for several compounds (see
DV worksheet). All associated sample results were non-detect and no data will be qualified.

Blanks

All Analysig: All method blank, equipment blank and trip blank acceptance criteria were met except
as mentioned above in the summary section and as follows:

YOC Batch # 202140
Sample 87169-004 (trip blank) had a toluene value > DL but < RL. All associated samples
(67158-013 through —019) were non-detect for toluene and no data will be qualified.

PCB Batch # 201940
Arocior 12680 was detected in the EB at a value > DL but < RL. All associated sample results

were either non-detect or > 5X EB value; no data will be qualified.
Surrogates
All Analysis: All surrogate acceptance criteria wene met.
Internal Standards (ISs)
All Analysis: All intemnal standard acceptance criteria were met.

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

All Analysis: Alt MS/MSD acceptance criteria were met except as mentioned above in the summary
section and as follows:

Vv

The PS/PSD was run on a sample of similar matrix from another SNL SDG. No data will be
qualified as a result.




= 1 and 201951
Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 - 125%).
Using professional judgment, no data wilt be qualified.

SVOC — Batch 201951
it should be noted that only 500mi (DF=2x) of sample was used for the MS/MSD. it is not
known what affect this would have on the extraction procedure and no data will be qualified.

HE - Batch 202049
No MS/MSD was extracted with this batch. An LCSA.CSD was extracted and mef ail QC
acceptance criteria for accuracy and precision. No data will be qualified.

Laboratory Control Samples (LCS/LCSD) Analysis
All Analysis: The LCS/LCSD acceptance criteria were met.

VOC Batch # 202140 and 203585
It should be noted that no compound was associated with intemnal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result.

VOC -~ 1961 1

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

Detaction Limits/Dilutions
Al Analysis; All detection limits were properly reported. Samples were not diluted.
Confirmation Analyses

VOC and SVOC: No confirmation analyses required.

PCB: All confirmation acceptance criteria were met.

HE: The sample results were non-detect and therefare no confirmation analysis was required.
Other QC

VOC.: A trip blank, equipment blank and a field dup were submitted on the ARCOC. There are no

“required” criteria for assessing a fiefld dup. it shouid be noted that vinyl acetate is on the TAL for
soils but not for waters.

SYOC, PCB and HE: An equipment blank and a field dup were submitted on the ARCOC. There are
no “required” criteria for assessing a field dup. No field blank was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality'r.




Analytical Quality Associates, Inc.
616 Maxine NE
Albuguerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM
DATE: November 19, 2002
T0O: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site; DSS soil sampling
ARCOC 605671, -72, -73
GEL SDG #67158 and 67169  Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation ¢n the

data review and validation. This validation was performed according to SNL/NM ER
Project AOP 00-03.

Summary

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

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

Holding Times/Preservation

All Analyses: All samples were analyzed within the prescribed holding times and
properly praserved. :

Calibration

All Analyses: The case narrative stated the instruments used were properly calibrated.
Blanks

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

Matrix Spike (MS) Analysis
The MS analyses met all QC acceptance criteria.




Laboratory Control Sa LCS) Analysis
The LCS analyses met all QC acceptance criteria.

Replicates

The replicate analyses met all QC acceptance criteria.

Tracer/Carrier Recoveries
No tracer/carrier required.

Negative Blas
All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

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

Other QC

An equipment blank and a field duplicate were submitted on the ARCOC. There are
however, no “required” data validgation procedures for assessing a field duplicate.
No field blank was submitted on the ARCOC.

No raw data was submitted with the package.

Mo other specific issues were identified which affect data quality.
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Contract Verification Review (Continued)
4.0 Cailibration and Validation Docurmentation

tem Yes No
4.1 GCMS (8260, 8270, etc.)
a) 12-hour tune check provided X
b) initial calibration provided X
c) Continuing calibration provided X
d) Internal standard performance data provided X
e) instrument run logs provided X

4.2 GC/MPLC (8330 and 8010 and 8082)

a) initial calibration provided X
b) Continuing calibration provided X
c) Instrument run logs provided X
4.3 Inorganics {metals)
a) |nitiat callbration provided X
b} Continuing calibration provided X
¢) ICP interfersnce check sample data provided X
d} ICP serial diution provided X
&) instrument run logs provided X
4.4 Radlochemistry

a) Instrument run fogs provided X




Contract Verification Review (Concluded)
5.0 Problem Resolution
Summarize the findings in the table below. List anly samples/fractions for which deficiencies have been notad.

Sample/Fraction No. Analysis Problems/Comments/Resoiutions

050620-002 SVOC missing Certificate of Analysis

Were daficiencies unresolved? No

Based cn the review, this data package is compiete, Yes @

If no, provide: nonconformance report or correction request number 5168 and date comection request was submitted:_11/0102
Reviewed by: UDF‘-‘—" Date:__ 110182 = Closed by: Date:
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DSS SITE 1035: RISK ASSESSMENT REPORT

L. Site Description and History

Drain and Septlic Systems (DSS) Site 1035, the Building 6715 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-ll on federally
owned land controlled by Kirtland Air Force Base {(KAFB} and permitted to the U.S. Department
of Energy (DOE). The abandoned septic system consisted of a 750-gallon septic tank
connected 1o a single seepage pit. Available information indicates that Building 6715 was
constructed in 1962 (SNL/NM March 2003), and it is assumed that the septic system was also
constructed at that time. In the early 1990s, the septic system discharges were routed to the
City of Albuguerque sanitary sewer system (Jones June 1991). The old septic system line was
disconnected and capped, and the system was abandoned in place concurrent with this change
(Romero September 2003).

Environmental concern about DSS Site 1035 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation was planned to
be consistent with other DSS site investigations and to sample for possible COCs that may have
been released during facility cperations.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
major drainage is the Arroyo del Coyote, located approximately 1.1 miles nottheast of the site.
No springs or perennial surface-water bodies are located within 2 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site ts minor
because the surface is flat or slopes gently 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 (SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1035 is
unpaved with some native vegetation, and no starm sewers are used to direct surface water
away from the site.

DSS Site 1035 lies at an average elevation of approximately 5,330 feet above mean sea level
{SNL/NM April 2003). The groundwater beneath the site occurs in unconfined conditions in
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately
470 feet below ground surface (bgs). Groundwater flow is thought to be 1o the west in this

area (SNL/NM March 2002). The nearest groundwater manitoring well is TAV-MWS5 located
approximately 1,000 feet northeast of the site. The nearest production wells are northwest

and northeast of the site and include KAFB-4 and KAFB-11, which are approximately 2.7 and
3.2 miles away, respectively.

L. Data Quality Objectives
The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Potential Releases o the Environment From Septic and Other

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

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

& Characterize the nature and extent of any releases.
+ Provide analytical data of sufficient quality to support risk assessments.
Table 1 summarizes the rationale for determining the sampling locations at this site. The

source of potential COCs at DSS Site 1035 was effluent discharged to the environment from the
septic system seepage pit at the site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling
DSS Site 1035 Potential COC Sampling Density Location
Sampling Area Source Locations {samples/acre} Rationale
Soit beneath the | Effluent discharged 1 NA Evaluaie potential

septic system

o the environment

COC releases fo

seepage pit from the septic the environment
system seepage from effluent
pit discharged from
the seplic system
seepage pit
COC = Constituent of concern.

DQO = Data Quality Objective,
DSS = Drain and Septic Systems.
NA = Not applicable.

The soil samples were collected at one location at DSS Site 1035 with a Geoprobe™ from two
3- or 4-footdong sampling intervals in the single boring. The sampling intervals started at 11
and 16 feet bgs in the seepage pit borehole. 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 anzlyses.

The scil samples were analyzed for volatile organic compounds (VOCs), semivolatile

organic compounds {SVOCs), high explosive {(HE) compounds, polychlorinated biphenyls
(PCBs), Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium,
cyanide, radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site
laboratory (General Engineering Laboratories, Inc.) and the on-site SNL/NM Radiation
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Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods
and the data quality requirements from the SAP (SNL/NM October 1999) and FIP [SNL/NM
November 2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1035
Analytical
Method? Data Quality Level GEL RPSD

VOCs Defensible 2 None
EPA Method 8260
SVOCs Defensible 2 None
EFPA Method 8270
PCBs Defensible 2 None
EPA Method 8082
HE Compounds Defensible 2 None
EPA Methoed 8330
RCRA Metals Defensible 2 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 2 None
EPA Method 7195A
Total Cyanide Defensible 2 None
EPA Method 9012A
Gamma Spectroscopy Defensible None 2
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 2 None
EPA Method 800.0

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

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

"

QA/QC = Quality assurancefquality control.

RCRA = Resource Conservation and Recavery Act.

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

VOC = Volatile organic compound.

The QA/QC samples were collected during the sampling effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of one
trip blank {for VOCs only). No significant QA/QC problems were identified in the QA/QC
samples.

All of the soil sample results were verified/validated by SNL/NM according to “Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03,
Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical
and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM
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December 1999). The data validation reports are presented in the associated DSS Site 1035
request for a determination of Corrective Action Complete (CAC) without controls. The gamma
spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 {SNL/NM July 1996). The
gamma spectroscopy results are presented in the CAG proposai. The reviews confirmed that
the analytical data are defensible and therefore acceptable for use in the request for a
determination of CAC without controls. Therefare, the DQOs have been fulfilled.

Il 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 1035 is
based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, 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 conceptuai site model for DSS Site 1035, which is presented in Section 4.0 of
the associated request for a determination of CAC without controls. The quality of the data
specifically used to determine the nature, migration rate, and extent of contamination is
described in the following sections.

.2 Nature of Contamination

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

Site 1035 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 alpharbeta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1035.

1.3 Rate of Centaminant Migration

The septic system at DSS Site 1035 was deactivated in the early 1990s when Building 6715
was connected to an extension of the City of Albuquerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic system
at this site was therefore dependent upon the velume of aquecus effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analylical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1035.
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1.4 Extent of Contamination

Subsurface soil samples were collected from one borehole drilled beneath the seepage pit at
the site to assess whether releases of effluent from the septic system caused any environmental
centamination.

The soil samples were collected at sampling depths starting at 11 and 16 feet bgs beneath the
seepage pit. Sampling intervals started at the depths at which effluent discharged from the
seepage pit would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED} regulators and has
been used at numerous DSS-type sites at SNL/NM. The so0il 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 Levels

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

Site 1035 request for a determination of CAC without controis 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 evaluated in this risk assessment include all
detected organic and all inerganic and radiological COCs for which samples were analyzed.
When the detection limit of an organic compound is too high {i.e., could possibly cause an
adverse effect to human health or the environment), the compound is 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 uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both

radiological and nonradiolegical COCs are evaluated. The nonradiological COCs included in
this risk assessment consist of both inorganic and organic compounds.

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1035. All samples were collected from depths greater than
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport
The primary releases of COCs at DSS Site 1035 were to the subsurface soil resulting from the

discharge of effluents from the Building 6715 septic system. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the
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Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1035 with

Is Maximum CQOC
Maximum SNL/NM Concentration Less Than
Concentration Background or Equal to the Applicable BCF Bioaccumulator?
(All Sampies) Concentration SNL/NM Background {maximum Log Ky, (BCF>40,
coc {mg/kg) {mg/kg)? Screening Value? aguatic) (for organic COCs) Log K >4)
Inorganic
Arsenic 3,014 4.4 Yes 44¢ - Yes
‘Barium 232 214 No 1709 - Yes
Cadmium 0.213J 0.9 Yes 64°¢ - Yes
Chromium, total 112 159 Yes 16° - No
Chromium VI 0.0261¢ 1 Yes 16¢ - No
Cyanide 0.0462 J NC Unknown NC - Unknown
Lead 5.26 11.8 Yes 48° - Yes
Mercury 0.0061 J <0.1 Yes 5,500¢ - Yes
Selanium 03514 <1 Yes 800t - Yes
Silver 0.0451¢8 <1 Yes ] 0.5¢ - No
Organic
Acetone 0.00417 J NA NA 0.699 -0.249 No
2-Butanone (0.00674 NA NA 16 0.299 No
bis{2-Ethylhexyl) phihalate 0.142 J NA NA gs1h 7.8 Yes

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

PNMED March 1998.
®Yanicak March 1997.
dNeumann 1976.

€Parameter was not detected. Concentration listed is one-half the maximum detection limit.

'Callahan et al. 1879,
YHoward 1990.
AHoward 1988.
iMicromedex, Inc. 1998,

BCF = Bioconcentration factor.

cOC = Constituent of concern.

Dss = Drain and Septic Systems.

J = Estimated concentration.

K, = Octanol-water partition coefficient.

oW

Log = Logarithm {(base 10).

mg/kg
NA
NC
NMED

SNL/NM

= Milligram(s) per kilogram.

= Not applicable.
= Not calculated.

= New Mexico Environment Department.

= Sandia National Laboratcries/New Mexico.

= Information not available.
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Radiological COCs for Human Health Risk Assessment at DSS Site 1035 with
Comparison to the Associated SNL/NM Background $creening Value and BCF

Table 5

_J Is Maximum COC
Activity Less Than or
Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM IsCOCa
(Al Samples) Activity Background BCF Bioaccumulator?¢
coc (pCifgie (pGifg)P Screening Value? (maximum aquatic) {BCF >40) |
Cs-137 _____ND (0.0344) 0.079 Yes 3,000 Yes
Th-232 0.794 1.01 Yes 3,000¢ Yes .
J-235 ND (0.199) 0.16 No 1 3008 Yes ‘ﬂ
U-238 ND (0.516) 1.4 Yes [ a00¢ Yes

Nete: Bold indicates COCs that exceed the background screening values and/or are bisaccumulatars.
#Valus is the greater of either the maximum datection or the highest MDA.
PDinwiddie September 1997, Southwest Area Supergroup.

ENMED March 1998.
Whicker and Schultz 1982,
5Baker and Soldat 1992.
BCF

= Bioconcentration factor.

Not detected above the MDA, shown in parentheses.
Not detected. but the MDA (shown in parentheses) exceeds background activity,

CoC = Constituent of concern.

Dss = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND() =

ND{) =

NMED = New Mexico Environment Department.
pCi/g = Picocurie(s) per gram.

SNL/NM = Sandia National Laboratories/New Mexico,
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discharge was to subsurface soil, none of these are considered to be of potential significance as
transport mechanisms at this site. Because the septic system is no longer active, additional
infiltration of water is not expected. Infiltration of precipitation is essentially nonexistent at

DSS Site 1035, as virtually all of the moisture either drains away from the site or evaporates.
Because groundwater at this site is approximately 470 feet bgs, the potential for COCs to reach
groundwater through the unsaturated zone above the water table is extremely low.

The COCs at BSS Site 1035 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiolegical analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
{oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in piants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of
the environment at this site, and the lack of potential contact with bicta, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
COCs.

The arganic COCs at DSS Site 1035 are limited to acetone, 2-butanone, and bis(2-ethylhexyl)
phthalate. Organic COCs may be degraded through photolysis, hydrolysis, and
biotransformation. Photolysis requires tight and therefore takes place in the air, at the ground
surface, or in surface water. Hydrolysis includes chemical transformations in water and may
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
at this site. Because of the depth of the COCs in the soil, the loss of acetone and 2-butanone
through volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1035. The
COCs at this site include both radiological and nonradiological inorganic analytes as well as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1035
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

DSS = 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
guantitative 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 properiies of the site.

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

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

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. Fer radiological COCs,
the incremental total effective dose equivalent {TEDE) and incremental estimated cancer
risk are calcufated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step 7. Uncertainties of the above steps are addressed.

VI.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1035.
Section |l presents a comparison of results to DQOs. Section Il discusses the nature, rate, and
extent of contamination.

VI3 Step 2. Pathway Identification

DSS Site 1035 has been designated with a future land-use scenario of industrial {DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiclogical COCs. The inhalation pathway for both nonradiolegical 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 1035 is approximately 470 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1
shows the conceptual site model flow diagram for DSS Site 1035.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingesticn
Inhalation (dust and volatiles}) Inhalation (dust}
Dermal contact Direct gamma
vi4 Step 3. Background Screening Procedure

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

V041 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 4 and used to calculate risk attributable to
background in Section V1.6.2. Only the CQCs that were detected above the corresponding
SNL/NM maximum background screening levels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are 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 are
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred 10 as background-adjusted radiological COCs.

V1.4.2 Resuits

Tables 4 and 5 show the DSS Site 1035 maximum COC concentrations that were compared to
the SNL/NM maximum background values {Dinwiddie September 1997) for the human health
risk assessment. For the nonradiclogical COCs, one constituent was measured at a
concentration greater than the background screening value. One constituent does not have a
quantified background screening concentration; therefore it is unknown whether this COC
exceeds the background level. Three constituents are organic compounds that do not have
carresponding background screening values.
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For the radiological COCs, one conslituent (U-235) exhibited an MDA greater than its
background screening level.

V9.5 Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 {radiological} list the COCs retained in the risk assessment and
provide the values for the avaitable toxicological information. The toxicologica! values for the
nonradiolegical COCs presented in Table 7 were obtained from the Integrated Risk Information
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA
1997a), the Technical Background Document for Development of Soil Screening Levels

(NMED December 2000}, the EPA Region 6 electronic database (EPA 2002a), and the Risk
Assessment Information System (ORNL 2003} electronic database. Dose conversion factors
(DCFs) used in determining the excess TEDE values for radiological COCs for the individual
pathways were the default values provided in the RESRAD computer code (Yu et al. 1993a) as
developed in the following documents:

+ DCFs for ingestion and inhalation were taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” (EPA 1988).

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

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

V1.6 Step 5. Exposure Assessment and Risk Characterization

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

VI0.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways.
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Table 7
Toxicological Parameter Values for DSS Site 1035 Nonradiological COCs
RfDg Rfinn SFq SFinh Cancer

coc (mglkg-d) | Confidence® | (mg/kg-d) | Confidence? | (mglkg-d)" {mg/kg-d)’! Class” ABS
Inorganic
Barium 7E-2¢ M 1.4E-44 — — - D 0.01%
Cyanide 2g-2° M - - - - D 0.1°
Organic
Acetone 1E-1¢ L 1E-1f - - - D 0.019
2-Butanone 6E-1¢ L 2.9E-1¢ L - — D 0.1¢
bis(2-Ethylhexy!) phthalate 2€-2! - 2E-2 - 1.4E-2f 1.4e-2f - 0.019

aConfidence associated with IRI1S (EPA 2003) database values. Confidence: L = low, M = medium.

BEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003):

D = Not classifiable as to human carcinogenicity.
‘Toxicological parameter values from IRIS electronic database (EPA 2003).
dToxicological parameter values from HEAST (EPA 1997a).

®Toxicological parameter values from NMED (December 2000).
Toxicological parameter values from EPA Region 6 (EPA 2002a).

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

ABS = Gastrointestinal absorption coefficient.

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = |J.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = ntegrated Risk Information System.

mgrkg-d = Milligram(s) per kilogram-day.

{mg/kg-d)' = Per milligram per kilogram-day.
NMED = New Mexica Environment Department.
RfD,,, = Inhalation chronic reference dose.
RID, = Oral chronic reference dose.

SFin = Inhalation slope factor.

SF, = Oral slope factor.

- = Information not available.
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1035 COCs
Obtained from RESRAD Risk Coefficients:

5F, 5Fhh SFay
COC {1/pCi) {1/pCi) : {g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2. 70E-G7 A

aYu et al. 1993a.

PEPA weight-of-evidence classification system for carcinogenicity (EPA 1988): A = Human carcinogen
for high dose and high dose rate {i.e., greater than 50 rem per year). For low-level environmentai
exposures, the carcinogenic effect has not been observed and documented.

1/pCi = One per picocurie.

CoC = Constituent of concern.

DSS = Drain and Septic Systems.

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

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

SF, = QOral (ingestion) slope factor.

The appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradioclogical 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 Cocument 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). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the “Manual for implementing Residual Radicactive Material
Guidelines Using RESRAD” (Yu et al. 1993a).

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

VI1B.2 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1035 nonradiological COCs and an estimated
excess cancer risk of 7E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from scil ingestion, dermal contact, and dust and volatile inhalation
for nonradiclogical COCs. Table 10 shows an HI of 0.00 and no quantified estimated excess
cancer risk for the DSS Site 1035 associated background constituents under the designated
industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 4,3E-3 millirem {mrem)/year {yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive Nao. 9200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
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Table 9
Risk Assessment Values for D55 Site 1035 Nonradiological COCs
Industriat Land-Use Residential Land-Use
Maximum Scenario? Scenarip?
Concentration | Hazard Cancer Hazard ) Cancer k
cocC {mglkg) | Index Risk Index Risk
inorganic
Barium 232 0.00 — 0.04 ] —
Cyanide 0.0462 J 0.00 - | ®b0 | - ]
Organic
Acetone 0.00417 J 0.00 000 |
2-Butarone 0.00674 0.00 — 0.00 | -
his{2-Ethylhexyl} phthalate 0.1424 | 0G0 7E-10 0.00 t 39
Total ] o0 T 7E0 ] o004 T T3EG |
SEPA 1583,
COC = Constituent of concem.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram{s) per kitogram.
- = Information not availabte.
Table 10
Risk Assessment Values for DSS Site 1035 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario? Scenario®
Concentration? Hazard Cancer Hazard Cancer
cocC {mg/kg) Index Risk Index Risk
Barium 214 0.00 - 0.04 —
Cyanide NC - ] - - -
Total 1 o000 ] - [ coa | -

aDinwiddie September 1937, Southwest Area Supergroup.
PEPA 1080,

COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s} per kilogram.

NC = Not calculated.

- = Information not available.
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case); the cafculated dose value for DSS Site 1035 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 5.0E-8.

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.04 with an
estimated excess cancer risk of 3E-9 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
guidelines generally recommend that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in Albuguerque, New Mexico,
to be eroded and for dust to be present in predominantly residential areas. Because of the
nature of the local soil, other exposure pathways are not considered {(see Appendix 1).

Table 10 shows an Hi of 0.04 and no quantified estimated excess cancer risk for the DSS

Site 1035 asscciated background constituents under the residential land-use scenario.

For the radiological COCs, the incremental TEDE for the residentiat land-use scenario is

1.1E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998} for a complete loss of institutional controls {residential land use in this case); the
calculated dose value for DSS Site 1035 for the residential land-use scenario is well below this
guideline. Cansequently, DSS Site 1035 is eligible for unrestricted radiological release as the
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on-
site receptor. The estimated excess cancer risk is 1.5E-7. The excess cancer risk from the
nonradiological and radiclogical COCs should be summed to provide risk estimates for

persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive No.
9200.4-18 “Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radioactive Contamination,” (EPA
1997b). This summation is tabulated in Section V1.9, Summary.

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

The human health risk assessment analysis evaluates the potential for adverse health effects
for both the industrial {the designated land-use scenario for this site) and residential land-use
scenarios.

For the nonradiclogical COCs under the industrial land-use scenario, the HI is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer
risk is 7E-10. 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 acceptabie risk value. This assessment also determines risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is an H! of 0.0
and no quantifiable excess cancer risk for nonradiologicat 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 of 0.00. The incremental Hl is 0.00 and the incremental
estimated excess cancer risk is 7.41E-10 for the industrial land-use scenaric. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under an industrial land-use scenario.
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For the radiological COC under the industrial land-use scenario, the incremental TEDE is
4.3E-3 mrem/yr, which is significantly lower than EPA’s numericai guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 5.0E-8.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.04,
which is below numerical guidance. The estimated excess cancer risk is 3E-9. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk
value. The incremental Hl is 0.00 and the estimated incremental cancer risk is 3.21E-9 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs under the residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
1.1E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated incremental excess cancer risk is 1.5E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1035 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP
{SNL/NM November 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1035.

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. Based upon the COCs found in
the near-surface soil and the location and physical characteristics of the site, there is little
uncertainty in the exposure pathways relevant to the analysis.

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

Table 7 shows the uncertainties (confidence levels) in nonradiclogical toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1997a), EPA Region 6 (EPA 2002a), Technical Background Document for
Development of Soil Screening Levels (NMED December 2000), and Risk Assessment
Information System (ORNL 2003). 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), Risk Assessment Information
System (ORNL 2003), or EPA regions (EPA 2002a, EPA 2002b, EPA 2002c). Because of the
conservative nature of the RME approach, uncertainties in toxicological values are not expected
1o change the conclusion from the risk assessment analysis.
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Risk assessment values for nonradiological COCs are within the acceptable range for human
health under the industrial and residential land-use scenarios compared to established
numerical guidance.

For the radiolagical COC, the conclusion of the risk assessment is that potential effects on
human health for both the industrial and residential land-use scenarios are below background
and represent only a small fraction of the estimated 360 mrem/yr 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.

V.G Summary

DSS Site 1035 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the locaticn of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include 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 are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiolcgical COCs show that for the industrial land-use scenario the HI {0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
TE-10; thus, excess cancer risk is also below the acceptable risk value provided by the NMED
for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.00 and the
incremental estimated excess cancer risk is 7.41E-10 for the industrial land-use scenaric. The
incremental risk cafculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenaric the HI {0.04) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-9.
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.00 and the
estimated incremental excess cancer risk is 3.21E-9 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human heaith for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
much lower than EPA guidance values. The estimated TEDE is 4.3E-3 mrem/yr for the
industrial land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mrem/yr (EPA 1997b). The corresponding incremental estimated cancer risk value is 5.0E-8
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 1.1E-2 mrem/yr with an
associated risk of 1.5E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1035 is eligible for unrestricted radiological release.

The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
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noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the incremental
nonradiological and radiolcgical carcinogenic risks is tabulated in Table 11.

Table 11
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1035, Building 6715 Septic System Carcinogens

Scenario Nenradiological Risk Radiological Risk Total Risk
Industrial 7.41E-10 5.0E-8 5.0E-8
Residential 3.21E-9 1.5E-7 1.5E-7

DSS = Drain and Septic Systems.

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 residentiat land-use scenarios.

VIl Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1035. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA's Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED’s decision tree {a discussion of DQOs, data assessment, and evaluations of
bioaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as tc whether a
more detailed examination of potential ecological risk is necessary.

VilL.2 Scoping Assessment

The scoping assessment focuses primarity on the likelihood of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport
potential. A scoping risk management decision (Section VI1.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.
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Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1035 are at depths of 5 feet bgs or greater.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.

vil.2.2 Bioaccumulation

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

VIL2.3 Fate and Transpart Potential

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

VIl.2 4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is conciuded that
complete ecological pathways are not associated with COCs at this site. Therefore, no
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introducticn

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

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

At SNL/NM, all SWMUSs 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 Envirocnmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological rescurces present. When evaluating
potential human health risk the current or reasanably 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
1895): Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DQE 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 }and-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 1983) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

e Ingestion of contaminated drinking water

* Ingestion of contaminated saoil
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Ingestion of contaminated fish and shellfish

» Ingestion of contaminated fruits and vegetables

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

» Ingestion of contaminated surface water while swimming

* Dermal contact with chemicals in water

e Dermal contact with chemicals in soil

* |nhalation of airborne compounds (vapor phase or particulate)

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

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

Far the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the
following five potential exposure routes from further risk assessment evaluations at any SNL/NM
SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

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

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

Based upon this evaluation, for future risk assessments the exposure routes that wili be
considered are shown in Table 1.
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Tabie 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water drinking water drinking water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of centaminated sail
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborme compounds
{vapor phase or particulate) compounds {vapor phase or (vapor phase or particulate)
parliculate)
Dermal contact {nonradiological Dermal contact (nonradiological | Dermal contact (nonradiclegical
constituents only) scil only constituents only) soil only constituents only} soil only
External exposure {o penetrating External expasure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and scil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund”
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating
potential intakes for radionuclides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).
The Muclear 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 shawn 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 radicnuclide 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
hitp://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 guotients/HI, excess
cancer risk, or radiation total effective dose equivalent [TEDE} [dose]} is similar for all exposure
pathways and is given by:

Risk {or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= C x {CR x EFD/BW/AT) x Toxicity Effect (1)
where;

C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration

BW = body weight of average exposure individual
AT =time over which exposure is averaged.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
1o the exposure guidelines of 15 millirem per year (mremy/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 guantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiclogical carcinogens. The evaluation of the noncarcinogenic
heatth 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 calcuiation of radiclogical exposures.

Soil Ingestion

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

_C, *IR*CF*EF * ED

[S
BW * AT
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where:

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

IR = lIngestion rate (mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

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

Soail Inhalation

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

where:

¢, < IRxEF» ED* ()0 or 17, ]

]S
BW = AT
I, = Intake of contaminant from soil inhalation (mg/kg-day)
C. = Chemical concentration in soil (mg/kg)
IR = Inhalation rate {cubic meters [m*yday)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor {m3kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

_C +xCF*SA* A * ABS * EF * ED

D,
‘ BW * AT

D, = Absorbed dose (mg/kg-day)
C Chemical concentration in sail (mg/kg)
Conversion factor (1E-6 kg/mg)

H

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

ABS= Absorption factor (unitless)

EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight {kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

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

_C, ¥ IR*EF* ED
o BW * AT

where:

l, = 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 amaount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses will be evaluated using the concentration of the constituent in the
water source (EPA 1891 and 1992). An estimate of intake from volatile inhalation from
groundwater will be calcutated as follows (EPA 1991):

, _C.*K#IR xEF +ED

" BW x AT
where;

|, = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mg/L})

K = volatilization factor (0.5 L/im3)

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)

1]

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

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upen the selected land-use scenarios for nonradiological and radiclogical COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNEL/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 upan the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. if these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter Industrial Recreational 1 Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency {(dayfyr) 2503k 52 wik/yryat 35080
Exposure Duration {yr) 25abc 30abc 30a0c
70abc 70 Adulta.be 70 Adultabe
Body Weight {kg) 15 Childa-b<c 15 Chilgab.c
Averaging Time (days)
for Carcinogenic Compounds 25,5508k 25,5500 25,550 ab
(= 70 yr x 365 dayl/yr)
for Noncarcinogenic Compounds 9,125 ah 10,8502 10,950 a.b
(= ED x 365 day/yr)
Soil Ingestion Pathway
tngestion Rate (mg/day) 10025 200 Chilga.e 200 Child a8
100 Adultab 100 Adultab
Inhalation Pathway
15 Chilg2 10 Chilg?
Inhalation Rate {m?day) 2020 30 Adult? 20 Adul
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E9° 1.36E92 1.36E92
Water Ingestion Pathway
2.4a 2.42 2.4a
Ingestion Rate {liter/day)
Dermal Pathway
0.2 Child® 0.2 Child?
Skin Adherence Factor (mg/cm?) 0.22 0.07 Adutta 0.07 Adult
Exposed Surface Area for Soil/Dust 2,800 Chilga 2,800 Child®
{cm?/day) 3,300° 5,700 Adulta 5,700 Adultz

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

.

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

ED = Exposure duration.

EPA =U.S. Environmental Protection Agency.
hr = Hours).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram{s).

NA = Not available.
wk = Week(s).
yr = Year(s).
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Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter industrial | Recreational | Restdential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 briwk for 52 whkiyr 365 day/yr
Exposure Duration (yr) 25ab 3par 3020
Body Weight (kg) 70 Adulta.p 70 Adulta.b 70 Adulte.b
Soil Ingestion Pathway
ingestion Rate 100 mg/day® 100 mg/day*® 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 day/yr} 10,9504 10,9504 10,9504
Inhalation Pathway
Inhalation Rate (m?/yr) 7,30042 10,950¢ 7.3004.2
Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-54 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kgl/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.80
Fraction Ingested NA NA (.25bd

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).

“EPA Region VI guidance (EPA 1996).
dFor radionuclides, RESRAD (ANL 19323).

¢SNL/NM (February 1998).

EPA = U.S. Environmental Protection Agency.

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

mg = Milligram(s).

= Not applicable.
wk = Week(s).

= Year(s).
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Quality Control (QC) Report, and copies of gamma
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project,
in response to the New Mexico Environment Department Request for Supplemental
Information: Environmental Restoration Project SWMU Assessment Reports and
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034,
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September
2004, Environmental Restoration Project at Sandia National Laboratories, New
Mexico, EPA 1D No. NM589011518, dated January 14, 2005.

Cne hardcopy {(consisting of seven volumes) will be delivered to Will Moats (NMED),
and an electronic CD will be sent by certified mail to you and Laurie King (EPA).

If you have any questions, please contact John Gould at (505) 845-60889.

Sincerely,

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2)

cc w/ enclosure:

W. Moats, NMED-HWB (via Certified Mail)
L. King, EPA, Region 8 (Via Certified Mail)
M. Gardipe, NNSA/SC/ERD

J. Volkerding, DOE-NMED-OB

cc w/o enclosure:;

D. Pepe, NMED-OB

J. Estrada, NNSA/SSO, MS 0184

F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089

M. J. Davis, SNL, MS 1089

- D. Stockham, SNL, MS 1087
wkangikept, SNL, MS 1087

P Puussant SNL, MS 1087

M. Sanders, SNL, MS 1087

A. Biumberg, SNL, MS 0141
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Sandia National Laboratories/New Mexico
Drain and Septic Systems Project Quality Control Report
April 2005

In response to the New Mexico Environmental Department (NMED) request for
supplemental information dated January 14, 2005, the Sandia National Laboratories/New
Mexico (SNL/NM) Environmental Restoration (ER) project is providing a complete set
of laboratory analytical quality control (QC) documentation for approximately 1,200 soil
and associated field blank and duplicate samples collected at the SNL/NM Drain and
Septic System (DSS) sites from 1998 to 2002.

The documentation set is comprised of seven report binders. The first binder contains a
master index sorted by DSS Site number, and then by analytical parameter. The master
index also includes the site names, binder number in which the pertinent QC information
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC}
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix,
analytical laboratory, and the laboratory analytical batch number for these DSS samples.
The first binder also contains tables of calculated relative percent differences (RPDs) for
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002.

Binders 2 through 5 include the detailed QC information for General Engineering
Laboratories (GEL). Binder 6 includes the same type of information for the ER
Chemistry Laboratery (ERCL). Binders 2 through 6 include general narratives which
address condition on receipt at the laboratory, and sample integrity issues (proper
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each
analytical method used. These narratives address holding time and any other specific QC
method conformance issues. QC summaries are included for each QC batch. These
include the result data and applicable calculations (percent recovery, RPD}) for analytical
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma
spectroscopy data documentation, and the associated batch QC from the SNL Radiation
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.



DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX

Site Wame _ ER Sample 10 | Sample savpLE baTE|  maTRix | tABTEST BATCH# |
Bidg.66315s 1 Volume 7 | B _‘ ER-1205-6631-DF1.BH16S 041255008 l2aJUN-98  ISOIL  _ [GAMMA SPEC [RPSD _ [sot284
N S “Volume? | 6 " [ER-12 ' Tosizseoos | _ T RPSD 801284
Bldg, 663185 | Voume7 | 600398 | 041257-005 son 77 TjoAMMASPEC [Resp  leotasd |
“IBidg. 863155 Volume2z | 600396 ER-1295_6§31 “BH1-8-11 T loa1255003 fso T |RCRAMETALS |GFL 126007, 125220 >
_ Volume 6| _ 600397 |ER- 12986631 DF 1 BH1-14:S [ 041256-004_ T lso T MexC HE ERCL HE025
o Volume 6 | _ 600397 _ |ER-1295-6631 DF1-BH16-S__ oa1255-004 isol | |Mekc HE T JERCL  HE02S
TJBidg 663185 Volume 6 | 600397 {ER-1295 6631 DFIBHZA1S . [041258004 | jso " TIMEKC HE _ JERCL {HE-025 o
Big. 663185 | Volumes | 600397 Er-1205-6621-DF1 26 Joaraszoo4 | paduN98 (SOl | IMEKGHE _ JERCL - HE02S
“|Bide. 6631 55 Volume 6 | 000337 |ER-12056631-EB 041284-008 _ 24 JUN-88  IWATER  IMEKC HE  IERCL (HE025
|Bidg. 663188 Volume 8 | 600307 _[ER-1295-8631-DF1-BHII1S 041256004 _ 24JUNB8  fsoll T|EPAs020 | JERCL SISS18
Bidg 663185 Volume 6 | _ 600397 _ |ER-1205-6631.0F1-BH1.65 041255004 Ziguned  Jsow T lEpaco20  |ERGL siog-18 ]
Bidg. 6631 S ‘ Vome 6| _ 600357 |ER-1205-6631-DF 1-BH2:11-5 041258-004 aaJuNos | |son TJEpas020 | lERCL 159818
Bidg. 6631 55 ' Volume 6| 600397 _ |ER-1285-6631-DF {-BH2.6-5 " Joa1257-004 24.0UNS8 SO EPAGOZ0 _ '
8ldg. 6631 58 Volume 6 800397 ER-1295-5631:DF1 -BH1-11-3 041256-001 2-}-JL4N -98 SO EPA8260
Bidg. 6631 $5 Volume 6 | _ 600397 _[ER-1295-6631-DF 1-BH1-6: 041255-001 24-JUN-98 __ |SOlL EPAB260
Bidg. 6631 SS Volume & 600307 |ER.1205-6631-DF 1-BH2-11-8 041258-001 24-JUNe8  |SOlL EPAB260
Bidg. 6631 S Voiume & | 600397 _|ER-1295.6631-TB 041282-001 24-JUN-98___ |WATER EPAB260
Bldg. 6631 55 Volume 8 | 600397 _|ER.1295-6631-DF1-BH2-6-5 041257-001 24-JUN-98 SOIL EPAB260
Bidg. 6631 SS Volume 6| 600397 |ER-1295-6631-EB 041283-001 24-JUN-98___ |WATER EPAB260 cL
[Bldg. 663188 Volume 6 | 600337 _|ER-1295-6631-EB 041284-007 24-JUN-98 WATER EPAG020 ERCL __ |WI98-11
Bidg, 6710 55 Volume 7 | 605731 6710/1034-SP1-BH1-14-S 053903003 19-SEP02__ |SOIL GAMMA SPEC_|RPSD 1201342
Bldg. 6710 85 Volume 7 | 605731 __{6710/1034-SP1-BH1-19-8 059904-003 19.5EP02___|SONL GAMMA SPEC_|RPSD__[201342
Bidg. 6710 S5 Volume 5 | 605728 |6710/1034-SP1-BH1-14-5 059503002 19-GEP02___|SOL PCB-a082 GEL  |204381
Bidg. 6710 S8 Volume 5 | 605728 6710/1034-5P1-BH1-19-S 050904-002 19-SEP-02___|SONL PCB-8082 GEL 1204381
Bidg. 6710 §3 Volume § | 605728 |6710/1034-SP1-BH1-14-5 053903-002 19.SEP02__ |SONL BNA-8270 GEL 1204423
Bidg. 6710 SS Vaiume 5 805728 |6710/1034-5P1-BH3-18-5 059904-002 fo.8EP02 __ [SOIL BNA-B270 GEL 304423 ]
Bidg, 6710 58 Volume§ | 605728 _(6710/1034-SP1-BH1-14-S 059903-001 19-SEP02___[SOIL VOA-8260 GEL _ |204483
Bidg. 6710 55 Volume 5 | 605728 |6710/1034-5P1-BH1-19- 059504-001 T98EP02_ |SOIL VOA 8260 GEL 704483
Bldg. 6710 55 Volume 5| 605728 |6710/1034-SP1-BH1-14.8 " [059903-002 19.5eP02__ |SOIL__ HE-8330 _ ' 204696
Bidg. 6710 SS Volume 5 | 605728 |6710/1034-SP1-BH1-19-S T lo59804-002 19-SEP-02__ |SOI HE-8330 204696 |
Bidg, 6710 SS Volume 5 1 605728 |8710/034-5P1-BHI-145 __ ~  059903-002 19-SEP02__ {SOIL _ GRossaB |GEL JmssiE ]
Bldg. 6710 SS Volume 5 | 605726 |6710/1034-SP1-BH1-16-S 059904-002 19-SEP02 SOl GROSSAB _|GEL  |208013
fidg. 6710 S8 Volume 5 | 605728 |6710/1034-SP1BH1-145 059903-002 195EP02___ |SOIL TOTALCN __ [GEL_ __[205128
Bidg_ 6710 SS Voume s | 605728 |eTi0/034SPiBHI-19S 1059904002 19.5EP02__ [SOIL___ TOTALCN _ |GEL - 1205123
1034_ [Bldg. 6710 SS Voume5 | 605720 |67:0/10345P1BH1-148 |059903-002 19-SEP02__ [SOIL Cr+6 GEL _|205618
1034_|BIdg. 6710 SS Vome5 | 805728  |6710/1034-SP1-BH1-19-S 059904-002 19°.SEP02___ [SOIL “lers GEL __ |205620
1034 |Bldg. 6710 S8 Volume 5 | 605728 |6710/1034-SP1-BH1-148 059903-002 19.5EP02___ |3OIL RCRAMETALS [oEL {20462, 204440
1034 (Bidg. 6710 SS Voume5 | 605728 |6710/1034-SP1-BH1-18-S 055904-002 19-5EP02____|SOL RCRAMETALS |GEL __[204452, 204440
1035 |Bidp, 6715 SS Voume7 | ®05732  16715M035-SP1-BHI-118 _  [059836-003 12.5EP-02____|SOIL GAMMA SPEC_|RPSD ___|201315
1035_|Bidg. 6715 88 Volume 7 | 605732 |6715/1035-5P1-BH1-16-8 059839003 12.6EP02___[SOIL GAMMA SPEC_|RPSD___|201315
1035_ |Bidg. 6715 58 Volumed | 605672 |6715/035-SP1-BH1-11-S T |ossess-00z 12.8EP02____[SOIL PCB-8082 OFL __|201940
1035_ |Bidg. 6715 SS Vomed | 605672 |6715(035-SP1-BHI-18.S  _ |058839.002 128EP02 _ |SOIL PCB-8082 GeL  |wo1ee0 ]

NOTE: Multiple batch numbers are listed for reanafysis and

ACRA metals for the ICP run and the mercury CVAA nun. 24 of 58 4/11/2005




DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX

LABTEST |

- Sita fiame ER Sample {0 Qarnp!e # SAMPLE DATE]  MATRIX |
1035 |Bidg.67155S | Volumed_ 6715/1035-GP1-BH1-11-S _ losesss-002 | SOL BNA-8270 ]
“Joss |Biog 671588 | Volumed §7151035-5P1-BHI-16S 059839-002 Tlson T |BNA- 8270 TTlaoised
1035 (Bidg. 671558 __ 8715/1035-5P1-BH111S (ososas002 | 12.58P02 SO HE-8330 202056 "
1035 [Bldg. 671688 571'5/1035 spi BHI16-S 059838002 [12- SEP-02 iSOL  [HE®830 Cjomse
1035 _[idg. 671555 ‘ s |059838-001 izSEPo2 . |SoL __C{voaszso je02140
| 1035 e e7isss L - snsnoas-smam '1 8 T los0839-001 Tiso | jvoaszso 202140
T eoserz  le7isioss.cP1BHI1S l059838:002 2 lsow | TITOTALCN _1G faosre ]
_ Volume 4 805672 67:153{1035-SP1 -BH » 059839-002 | 713 fSEF:—gZ\ Codsow ] TOTAL-CN _ i 202748
| Voumea | 605672 [67151035-8P1-BHI-11S 059838.002 125602 |SOIL GROSS-A/B_ 203325
q [ Voumea | 605672 [6715/1035-5P1-BH1-16 T osoag00z . |12-8EP02 |SOL | |GROSS-AB 203325
1035 _|eldg, 671555 “Volumea | 805672 [6715/1035-SP1-TB _ j059827-001 12.6eP02 IAQUEOUS  [VOA8260  lGEL |p03ses
1036 |Bidg. 6715 SS Volume 4 | _ 605672 |6715H035-SP1-BH1-11-S [059838-002 12.5eP02 SO |cr+6 203661
| 1035 _|Bidg. 6715 85 _ | Volume 4 605672 059839-002 12.56P02__ [SOIL 1w 203681
1035 _|Bidg. 6715 S§ Volume4 | 605672 - |059838.002 12-8EP02___[SOIL '|RCRA METALS 202762, 202730
1035_|Bidg. 6715 SS Volume4 | 605672 |6715/1035-5P1-BH1-16-5 059839-002 12.5EP02 T IRCRAMETALS 202762, 202730
1036 |Bidg. 922 S8 Volume 2| _ 600351 |ER-1295.6922 DF1-BH1-10.5 041273-002 16-JUN-98 BNA-B270 124739
1038 |Bldg, 6922 SS Volume 2 600351 |ER-1205-6922°DF1-BH1.5-5 041272002 16-JUN-98 BNA-8270 124739
1036 _|Bidg. 6922 S5 Volume 2 | 600351 |ER-1295-6922-DF1-BH2:10-S 041271003 17-JUN-98 BNA-8270 124739
1038 _[Bidg, 6922 S Volume 2 | 800361 _|ER-1295.6922-DF1-BH2-10-8 041275-002 17-JUN-98 BNA-8270 124739
1038 |Bidg. 6932 S5 Volume 2 600351 |ER-1295-6922-OF 1-BH2-6-8 041274-002 17-JUN-98 SOl BNA-8270 124738
1036 |Bidg. 8922 55 Volume 2 | 600351 |ER-1205-6922-DF1-T8B 041278001 16-JUN-98__ [AQUEOUS __[VOA-8260 124866
1036 _|Bidg. 6922 S8 Volume 2 | 600351 _|ER-1295-6922-DF 1-BH2-10-S 041271003 i7.JuN98 _ [SOl. HE-8330 124879
1036 _|Bldg. 8922 SS Volume 2 | 600351 |ER-1295-6922-DF1-BH1-10-8 041273002 18-JUN-98 __ [sOIL GROSS-A/B 124917
1036 |Bldg. 6922 SS Volume 2 | 600351 __|ER-1295-6922-DF1-BH1-5-5 041272.002 16.JUN-98 SOl GROSS-AB 124317
1038 |Bldg. 6922 S8 Volume 7 | 600351 |ER-1295-6922-DF 1-BH2-10-8 041275-002 17-JUN-8B___|SOIL GROSS-A/B 124917
1036 |Bldg. 6922 S8 Volume 2 | 600351 {ER-1295-6922-DF1-BH2-5-S 041274-002 17-JUN-98___[sOiL GROSS-AB 12497
1036 _ |Bldg. 6922 58 Voluma 2 | 600351 _|ER-1295-6922-DF1-BH2-10-8D 041271-001 17-JUN-98 _ [SOIL VOA-8260 124948
1038 _|Bldg. 6922 S5 Volume 7 | 600351 |ER-1295-6922-DF1-BH2:10-8 041271-003 17-JUN-98 _ |SOI GAMMA SPEC 124985
1036 |Bidg. 6922 SS Volume 2 | 602761 |B6922-DF1-BH1-10-S 048279-002 16-AUG-99 _ |SOIL PCB-8082 156726
1036 |Bldg. 6922 SS Volume 2 | 602761 _ 6022 DF1-BHH-55 048278-002 16.AUG-99___ |SOIL PCB-8082 156728
1038 |Bidg. 6922 55 Volume 2 | 602761 |B6922-DF1-BH2-10-8 048281-002 16-AUG-09 |SOIL PCB-8082 156726
1036 |Bldg. 6922 SS Volume 2 | 602761 _|B6922-DF1-BH2-5-S 048280-002 16-AUG-99___|S0N PCB-8082 156726
1036 |Bldg. 8922 5S Volume 2 602781 |P6922-DF1-BHI-10-8 046279-002 16-AUG-09 SOIL TOTAL-CN 156845
1036 |Bidg. 6922 S8 Volume 2 602761 |B6922-DF1-BH1-5-5 048278-002 16-AUG-99 S0IL TOTAL-CN 156845
1038 |Bldg. €922 SS Volume2 | 602761 _ |B8922-DF1-BH2-105 048281002 16AUGD9_ |SON TOTAL-CN 156845
1036 _|Bldg. 6972 S§ Volume 2 | 602761 _|BE922-DF1-BH2:5-5 048280-002 16AUGSE___ |SOIL TOTAL-CN 156845
1038 |Bidg. 8922 58 Volume2 | 602761 __|B6922-OF1-BH1-10-8 048278-002 16.AUGS9 __ |SOIL Cr+6 157829
1038 |Bidg. 68022 S8 Volume 2 | 602761 |B6922-DF1-BH1-6-S 048278-002 18AUGH9___|SOIL Cr+6 157828
1036 _|Bldg. 6922 SS Voume2 | 602761 _|B8S22-DF1-BH210-S 048281002 16-AUGS9__ [SOIL Cr8 157829
1038_ [Bldg. 6922 55 Volume 2 | 602781 |B6822-DF1-BH2-58 048280-002 18-AUGS8 ___ [SOIL Cr+b 157829
1036_ |Bidg. 6822 SS Voume7 | 600353 |ER-1285-6922-DF1-BH1-10-§ 041273-005 16-JUN-98__ |SOIL GAMMA SPEC Jeoiz28
1038 |Bldg. B922 88 Volume 7 800353  |ER-1205.6922-DF1-BH1-5-S 041272-005 16-JUN-58 SOIL GAMMA SPEC [RPSD  [801228
NOTE: Multiple batch numbars are listed for reanalysis and
25 of 58 4/11/2005
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COC 8085872

GEL QC CROSS REFERENCE
AMPLE
Site # Site Name SAMPLE# (F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #

1110|Bidg. 6536 Drain 050836  [002 (6536 HP/1110-DF1-BH2-10-S  [12-SEP-02 [SOIL HE-8330 202056
1110|Bidg. 6536 Drain 050836  |002 |6536 HP/1110-DF1-BH2-10-S  [12-SEP-02 [SOIL PCB-8082 201940
1110|Bldg. 6536 Drain 059836  |002 [6536 HP/1110-DF1-BH2-10-S  [12-SEP-02 [SOIL RCRA METALS [202762, 202730
1110[Bidg. 6536 Drain 059836  [002 |6536 HP/1110-DF1-BH2-10-S  [12-SEP-02 |SOIL TOTAL-CN 202749
1110[Bidg. 6536 Drain 050837  [001 |6536 HP/1110-DF1-BH2-15-S  [12-SEP-02 [SOIL VOA-8280 202140
1110]BIdg. 6536 Drain 050837 {002 |6536 HP/1110-DF1-BH2-15-8  [12-8EP-02 {SOIL BNA-8270 201961
1110|Bidg. 6536 Drain 059837 {002 {6536 HP/1110-DF 1-BH2-15-S  [12-SEP-02 [SOIL cre8 203661
1110|Bldg. 6536 Drain 059837 [002 [6536 HP/1110-DF1-BH2-15-5  [12-SEP-02 [SOIL GROSS-AB  |203325
1110|Bidg. 6536 Drain (059837  [002 [6536 HP/1110-DF1-BH2-15-§  [12-SEP-02 [SOIL HE-8330 202056
1110|Bldg. 6536 Drain 050837  |002 |6536 HP/1110-DF1-BH2-15-S  [12-SEP-02 [SOIL PCB-8082 201940
1110|Bldg. 6536 Drain 059837  [002 [6536 HP/1110-DF1-BH2-15-S  |12-SEP-02 [SOIL RCRA METALS [202762, 202730
1110]Bldg. 6536 Drain 059837  |002 6536 HP/1110-DF1-BH2-15-§  [12-SEP-02 |SOIL TOTAL-CN 202749
1035|Bidg. 6715 S5 050838  [001 {6715/1035-SP1-BH1-11-8 12-SEP-02  JSOIL VQA-8260 202140
1035[BIdg. 6715 SS 059838  [002 {6715/1035-SP1-BH1-11-S 12-SEP-02  [SOIL BNA-8270 201961
1035|BIdg. 6715 SS 050838  [002 [6715/1035-SP1-BH1-11-§ 12-SEP-02 [SOIL Cr+8 203661
1035|Bidg. 6715 §S 059838  [002 [6715/(1035-SP1-BH1-11-S 12-SEP-02 [SOIL GROSS-A/B  [203325
1035]Bidg. 6715 §S 050838  [002 [6715/1035-SP1-BH1-11-S 12-SEP-02  [SOIL HE-8330 202056
1035|Bldg. 6715 §S 059838  |002 |6715/1035-SP1-BH1-11-S 12-SEP-02 [SOIL PCB-8082 201940
1035|Bidg. 6715 SS 050838  J002 |6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL RCRA METALS |202752, 202730
1035/Bldg. 6715 SS 050838  |002 |6715/1035-5P1-BH1-11-8 12-SEP-02  [SOIL TOTAL-CN 202749
1035|Bldg. 6715 SS 059839 {001 [6715/1035-SP1-BH1-16-S 12-SEP-02  [SOIL VOA-8260 202140
1035|Bldg. 6715 §S 059839  [002 [6715/1035-SP1-BH1-16-S 12-SEP-02 [SOIL BNA-8270 201961
1035|Bidg. 6715 88 059839  |002 [B715/1035-SP1-BH1-16-5 12-SEP-02 [SOIL Cr+6 203661
1035/Bldg. 6715 SS 059830  |002 |6715/1035-SP1-BH1-18-S 12-SEP-02 [SOIL GROSS-A/B  [203325
1035]Bidg. 8715 SS 050838  J002 ]6715/1035-SP1-BH1-16-§ 12-SEP-02 [SOIL HE-8330 202056
1035]Bldg. 6715 8S 050839  |002 ]6715/1035-SP1-BH1-18-S 12-SEP-02 [SOIL PCB-8082 201940
1035[Bldg. 6715 SS 059839  Jo02 [6715/1035-SP1-BH1-16-S 12-SEP-02_ [SOIL RCRAMETALS |202762, 202730 |
1035]Bidg. 6715 SS 059839  |002 |68715/1035-SP1-BH1-16-S 12-SEP-02  [SOIL TOTAL-CN 02749
1110]Bidg. 6536 Drain 058840  [001 [B6536/HP1110-TB 12-SEP-02 |AQUEOUS [VOA-8260 202740

§DG 671568
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COC 605672

GEL QC CROSS REFERENCE
SAMPLE
Site # Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #
1110|Bldg. 6536 Drain 50836 |002 |6536 HP/1110-DF1-BH2-10-8  |12-SEP-02 ISOIL HE-8330 202056
1110|BIdg. 6536 Drain 050836 |002 |6536 HP/1110-DF1-BH2-10-§  |12-SEP-02 |SOIL PCB-8082 201940
1110|Bidg. 6536 Drain 550836 |002 |6536 HP/1110-DF1-BH2-10-S _ |12-SEP-02 [SOIL RCRA METALS |202762, 202730
1110|Bidg. 6536 Drain 350836 |002 |6536 HP/1110-DF1-BH2-10-8 _ |12-SEP-02 |SOIL TOTAL-CN 202749
7110|Bldg. 6536 Drain 059637 |001 |6536 HP/1110-DF1-BH2-15-§  |12-SEP-02 |SOIL VOA-8260 202140
1110|Bidg. 6536 Drain 050837 |002 |6536 HP/1110-DF1-BH2-15-5  |12-SEP-02 |SOIL BNA-8270 201961
1110|BIdg. 6536 Drain 050837 1002 |6536 HP/1110-DF 1-BH2-15-8  [12-SEP-02 |SOIL Cr+6 203661
1110|Bidg. 6536 Drain 050837 |002 6536 HP/1110-DF1-BH2-15-§ _ [12-SEP-02 |SOIL GROSS-A/B  |203325
1110|Bidg. 6536 Drain___ (059837 [002 [6536 HP/1110-DF1-BH2-15-6 _ |12-SEP-02 _[SOIL HE-8330 202056
1110 Bidg. 6536 Drain 050837  |002 6536 HP/1110-DF1-BH2-15-8 _ [12-SEP-02 |SOIL PCB-8082 201640
1110|Bidg. 6536 Drain 050837 002 6536 HP/1110-DF1-BH2-15-8  |12-SEP-02 |SOIL RCRA METALS |202762, 202730
1110|Bldg. 6536 Drain 059837  |002 {6536 HP/1110-DF1-BH2-15-8  [12-SEP-02 |SOIL TOTAL-CN 202749
1035|Bldg. 6715 SS 050838 |001 |6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL VOA-8260 202140
1035|BIdg. 6715 SS 050838 002 [6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL BNA-8270 201961
1035|Bidg. 6715 SS 050638 |002 |6715/1035-SP1-BH1-11-S 12-SEP-02 [SOIL Cr+6 203661
1035|Bidg. 6715 SS 050838 |002 [6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL GROSS-A/B  |203325
1035|Bldg. 6715 SS 050838 |002 |6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL HE-8330 202056
1035[Bldg. 6715 SS 050838 |002 16715/1035-SP1-BH1-11-S 12-SEP-02 [SOIL PCB-8082 201940
1035|Bldg. 6715 SS 050838 |002 [6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL RCRA METALS 202762, 202730
1035|Bldg. 6715 SS 050838 |002 [6715/1035-SP1-BH1-11-S 12-SEP-02 |SOIL TOTAL-CN 202749
1035|BIdg. 6715 SS 059839 |001 |6715/1035-SP1-BH1-16-S 12-SEP-02 [SOIL VOA-8260 202140
1035|Bidg. 6715 SS 050839 |002 |6715/1035-SP1-BH1-16-S 12-SEP-02 |SOIL BNA-8270 201961
1035|Bidg. 6715 SS 050830 |002 |6715/1035-SP1-BH1-16-S 12-SEP-02 |SOIL Cr+6 203661
1035|Bidg. 6715 SS 050838 |002 [6715/1035-SP1-BH1-16-S 12-SEP-02 |SOIL GROSS-A/B__ |203325
1035|Bldg. 6715 SS 059839  |002 |6715/1035-SP1-BH1-16-S 12-SEP-02 [SOIL HE-8330 202056
1035(Bidg. 6715 SS 059830 |002 [6715/1036-SP1-BH1-16-S 12-SEP-02 |SOIL PCB-8082 201940
1035|Bidg. 6715 SS 050839  |002 |6715/1035-SP1-BH1-16-S 12-SEP-02 |SOIL RCRA METALS |202762, 202730
1035{Bidg. 6715 SS 050839 |002 [8715/1035-SP1-BH1-16-S 12-SEP-02 |SOIL TOTAL-CN 202749
1110|Bidg. 6536 Drain 050840  |001 |[6536/HP1110-TB 12-SEP-02 |AQUEOUS [VOA-8260 202140
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RPSD QC CROSS REFERENCE ’ COC 605732
BATCH NO. 201318

St ® | ite Name [SAMPLE# [F4_|ER SAMPLE 1D SAMPLE DATE MATRIX JLAB TEST __
7110 Bidg. 6536 Drain 059828  ]003 16536HP/1110-DF 1-BH1-15-8 10-SEP-02 SOIL  |GAMMA SPEC
1110 Bldg. 6536 Drain 059826 __|003 |B536HP 110-DF 1-BH1-205 10-SEP-02 SOIL |GAMMA SPEC
T110 Bldg. 6536 Drain 1059836 J003[6536HP/1110-DF 1-BH2-10-8 . |13-SEP-0Z . ISOIL  |GAMMA SPEC |
1110 Bidg. 6536 Drain 059837 |003 |6536HP/1110-DF 1-BH2-15.8 13-SEP-02 SOIL  JGAMMA SPEC
1035 |Bidg. 6715 S8 059838 _ [00316715/1035-GP1-BH1-11-8 12-SEP-02 . JGOIL  |GAMMA SPEC
1035 |Bldg, 6715 S5 050839 J003 |8715/1035-SP1-BH1-16.5 12-SEP-02 SOIL _ JGAMMA SPEC
1050 Bldg. 6721 S5 055847 003 {6721/1090-DF 1-BH1-4.8 13-SEP-D2 SOIL _ JGAMMA SPEC |
iwgo Bidg. 6721 89 050842 003 |6721/1090-DF 1-BH1-9-S 13-SEP02  JSOIL . IGAMMA SPEC |
1090 Bidg. 6721 S5 053843 |003 16721/1000-DF 1-BH24-8 13-SEP-02 SOIL_ IGAMMA SPEC |
1060 [Bidg. 67271 98 J055844 1003 [6721/1030-OF 1-BH2-0-5 13-5EP-02 SOIL___JGAMMA SPEC |
1090 | 4qh‘—'§'—_rsmg. 657219 059847 [003 [6721/1090-DF 1-BH34-5 13-SEP-02 SOIL  |GAMMA SPEC |
1090 Bidg. 6721 85 050848 J003 |6721/1000-DF 1-BH3-0-8 13-SEP-02 SOIL_ |GAMMA SPEC |
1111 idg. 672 059850 1003 16720/1111-SP1-BHI1-10-8 13-SEP-02  JSOIL | PE
1 g, 6720 059851 (003 [6720/1111-GP1-BH 1~ 13-SEP-02 | P

1067 6743 059652 74311087-5P1-BH1 17T-SeP-02  JSOIL P

8743 050653 1003 |6743/1087-5P1-BH 1~ T7-SEP-02  1SOIL _
1080 IBidg. 6 50864 8 1- E SOIL |
1088 |Bidg. 67 ' 003 [6734/1080-5P1-BH1 - TI-SEP-02 . JSOIL

1 1 U 13-SEP-02 L
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CASE NARRATIVE
for
~ Sandia National Laboratories
ARCOC-605671
SDG#67158A
ARCOC-605672
SDGi#67158B
ARCOC-605673
SDGi#67158C
Case No. 7223.02.03.02

October 14, 2002

Laboratory ldenﬁﬁcaﬁon;

General Engineering Laboratories, Inc.
Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road :
Charleston, South Carolina 29407

Telephone Number:
(843) 556-8171

il :

Sample receipt

Sandia collected thirty-eight soil samples and eleven aqueous samples on September
9, 10, 12, and 13, 2002. The samples arrived at General Engineering Laboratories, Inc.,
(GEL) Charleston, South Carolina on September 17, 2002, for environmental analyses.
Cooler clearance (screening, temperature check, etc.) was done upon login. The coolers
‘arrived without any visible signs of tampering and with custody seals intact. The samples
were delivered with chain of custody documentation and signatures. The temperature of
the samples was 3.0, 4.0, and 5.0°C, as measured from the temperature control bottles.

Sample ID 059826-006 was received out of holding. This was the equipment blank
for Cr6. Client was contacted regarding the issue. An NCR was generated.

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 - 2040 Savage Road » 25407
(843) 556-8171 « Fax (843) 766-1178



The samples were screened according to GEL Standard Operating Procedures
(SOP) EPI SOP S-007 rev. 2 “The Receiving of Radioactive Samples.” The samples
were stored properly according to SW-846 procedures and GEL SOP.

The samples were received and collected as listed in the table below:

ARCOC SDG# #of samples | Collection Date Date Rec’d by Lab
605671 67158A 12 09/09/02 09/17/02
605672 67158B 22 09/10/02,09/12/02 | 05/17/02
605673 67158C 15 09/13/02 09/17/02
The laboratory received the following samples:

Laboratory ID Description

ARCOC-605671:

67158001 059820-001

67158002 059821-001

67158003 059822-001

67158004 059823-001

67158005 059824-001

67158006 059825-001

67158020 059820002

67158021 059821-002

67158022 059822-002

67158023 059823-002

67158024 059824-002

67158025 059825-002

ARCOC-605672:

67158007 059828001

67158008 059829-001

67158009 059836001

67158010 059837-001

67158011 059838-001

67158012 059839-001

67158026 059828-002

67158027 059829-002

67158028 059836-002

67158029 059837-002

67158030 059838-002

67158031 059839-002

67169001 059827-001

67169002 059826-001

67169003 059840-001

67169005 059826-002

67169006 059826-003

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 « 2040 Savage Road - 29407
(843) 556-8171 « Fax (843) 766-1178



67169007 059826-004
67169008 059826-005
67169009 059826-006
67169010 059826-007
67169011 059826-008
ARCOC-605673:

67158013 059841-001
67158014 059842-001
67158015 059843-001
67158016 059844-001
67158017 059845-001
67158018 059847-001
67158019 059848-001
67158032 059841-002
67158033 059842-002
67158034 059843-002
67158035 059844-002
67158036 059846-001
67158037 059847-002
67158038 059848-002
67169004 059849-001

Case Narrative

Sample analyses were conducted using methodology as outlined in General
Enginecring Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are contained in the
analytical case narratives in the enclosed data package.

Internal Chain of Custody:

Custody was maintained for the samples.

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 « 2040 Savage Road « 29407
{843) 556-8171 « Fax (843) 766-1178



Data Package:

The enclosed data package contains the following sections: Case Narrative, Chain
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions,
Laboratory Certifications, Volatiles Data, Volatiles QC Summary, Semivolatiles Data,
Semivolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General

Chemistry QC Summary, Radiochemistry Data, Radiochemistry QC Summary, and
Level C Data Package.

This data package, to the best of my knowledge, is in compliance with technical and
administrative requirements.
E/)dith M. Kent
Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29407
{843) 556-8171 » Fax (843) 766-1178



GLMIS Volatile Organics
Sandia Nutivmal Labs (SNLS)
SDGH 67158-1

Method/Analysis Information

Procedure: Vaolatite Organic Compounds {VOC) by Gas Chromatogreph/Mass Spectrometor
Analytical Method; SWE46 8260R

Prep Method: SWEg46 50308

Anatytical Batch Number: 203595

Sampie Apalysis

The foltowing client and quality cunirol samples were analyzed to complete this sample delivery group/work avder
using the merhods referenced in the Analysis Information seetion:

Sample ID  Cilent 1D

67169001 059827-001

67169002 059826-001

67169003 059840-001

67169004 159849001

1260305537 VBLKO! (Blank}

1200305538 VBLKO1LCS (Laboratory Control Sample)
Preparation/A nalyticsl Methed Verificatien

SOP Reference

Procedure(s) Tor preparetion, analysis and reporting of anaiytical dara are controlied by General Engineering
Laboralories, Inc. as Standard Operating Procedwre(s) (SOP). The data discussed in this narrative has been analyzed
in accordance with GL-OA-E-038 REV.6.

Calihrstion Informatisp

. Due 10 software |limitations, all the data files comprising the initial calibration curve may oot be listed on the izitial
calibration summary fiorm. All calibration files arc listed in the calibration histor y report in (e "Standard Dara”
section.

SDG# €7158-1 -VOA
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1nitinl Calibratics
All the initial calibration requirements we:e et

CCV Reyuirements
Al the calibraden verification standard (CCV) requirements were el

uali cntrol Information

Surragate Recoveries
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits.

Blank Acceptance
Taryet analyies were not detected above the reporring limic in the biank.

LCS Recovery Statement
Al the requoired analyte recoveriss in the laboratory control sample were within the acceptance limits.

QC Swnple Desigoation
Matrix spike analyses were analyzed on a sample of similar matrix in SNLS sample delivery group order, # 67354.

MS Recovery Statement
All the required matrix gpike recoveries were within the acceptance limits.

MSD Recovery Statement
All the required matrix spike duplicate recoveries were within the acceptance limits.

MS/MSD RPD S1atement

The relative poreent differenues (RPD) between the mawix spike and matrix spike duplicate recovernies were within
the acceptance Limits.

Technical [nfermation

Holding Time Speclfications
Ail the samples were prepared andior anaiyzed within the required holding time period.

Sample Preservation and Integrity
All samples mel the sample preservation and integrity requiremeants.

Preparation/Analyticn! Meathod Verification
All procedures were perforiued us stuled in the SOP.

Sample Diluttons
The samples in this sample delivery group/work ordor did ot require dilutions.

Sample Re-prep/Re-analysis
Re-analyses were nat required for samples in this sample group/work order.

Miscellanegus Informatjon

Nonconformance (NCR) Documentation
A nonconformance report was not required for this sample delivery group/work order.

SDG# 07158-1 -VOA
PageZof 4



Manual Integrations

Data files associated with thie initial calibration, continuing calibration check, and samples did not require manual
integrations

Additional Comments

The following package was generated using an clectronic data processing program refesred to us "virtual
packaging”. In zn effort 10 increase quality and efficiency, the laboratory is developing systems to eventually
gencratc all data packages clectronically. The following chunge fom "traditional” packages shouid be noted:

Analysvpeer reviewer initials and dates are not presem on the electronic data files. Presently, all initials and dates
are on the original raw data. Thosc hard copies are temporary storad in the kaburawry. An eiecoonic signature page
inserted afier the case narrative of each electomic package will indicate the analyst, reviewer, and report specialist
narmes associated with the generation of the dae package. The data validator will always sign and date the case
narrative. Data that are not penerated electronically, and such as hand written pages. will be scanned and insected
into the electronic package.

TIC Comment
Tenatively identified compounds (TIC) weie nut required for thls sample delivery group/work order.

Svstem Co thon
The laboratory utilizes the following GL/MS configurations:
Chromatographic Colsmns

Chromatogs aphi: sepaeration of voiatile componants is accomplished through analysis on one of the following
colomns:

Column ID Celumn Description

J&W] DB-G24, 60m x 0.25mum, 1.4um

j&W2 ‘DB-624, T5m x 0.53min, 3.0um
instrument Configuration

{nstrument systems are reference in the raw data and individual form headers by the Instrument D designations:
below:

Instrument ID System Confignration Chromatographic Column P& TTrap
VOA] HP6ROHPS73 I&W1 Trap C
VOAL HP6ROGHPS5973 J&EW Trap C
V(A4 HPS8GO/HPS972 J&wl Trep K
VOAS HP3£90/HPSG72 J&EW) Trap C
VOAT HPSRUVHPSE7? JT&W2 Trap K

SDG# 67158-1 -v0A
Page 3 of 4



AEVISED

VOAS HP68OOHP5973 J&EW1 Trap K
VDAS HP6SWYHPS973 I&W1 Trap C
Certification Statement

Where the anelytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analylical case narrative.

Review Validation .
GEL requires ail analyucal dara top be verified by 2 qualified data validator. In addition, all data designated for CLP
ar CLP-like packaging will rcocive a third icvel validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

W nlists
Reviewer: U Date: » /87 S0

SDGH 67158-1 -YOA

Pagc 4 of 4



. QC Summary Report Date: September 30, 2002
Clignt ¢ Sandia National Eaboeratories Page 1of 4
MS-0756
P.G. Box 5800
Albuquerque, New Mexico
Cantaet: Pamela M. Puissant
Workerder: 67169 i
Parmmame NOM Ssmple Qual QC__ Units REC% ' Range Anist  Datc Time
Volatile-GC/MS Federal ‘
Batch 201593
QCI200305538  LCS .
1.1-Dichlereeitylens 5040 45.0 g/l 50 78%-140%) MAP  09/24/02 06:58
Benzene 56.0 453 ugL 92 (78%-119%)
Chlorobenzzne 50.6 49.4 ug/L 99 (82%-120%)
Toluene 500 50.3 ug/L 101 (68%-133%)
Trichloroethylene 50.0 47.1 ug/L 94 (R0%-121%)
**Bromoflucrobenzene 50.0 648 gL 130 {67%-1356%)
**Dibromofluocromethans 50.0 60.5 g/l 121 (62%-148%)
**Toluene-d8 50.0 587 ug/L 117 {58%-139%)
QCI200306542  LCS
1,i-Dichiorocthylens 56.0 496 ug/L 99 (78%-140%) 09/25/02 10:p0
Benzene 50.0 469 ugL 04 (78%-119%)
Chlorobenzene 50.0 50.9 ug/L 102 (82%-120%)
Toluenc 50.0 52.0 up/L 104 (68%-133%)
Trichloroethyiene 50.0 50.7 ug/L 101 (80%-123%)
**Bromofluorobenzenc 50.0 64.2 ug’L 128 (67%-136%)
*Dibromafluoromethane 50.0 61.4 ug/L 122 {62%-148%)
Toluene-d8 50.0 57.1 ug/L 1S {58%-139%)
QCI00307213  LCS
1,1-Dichloroethylene 50.0 440 ug/L 3% {78%-140%) 09/24/02 18:0%8
Benzenc 500 454 ug’'L 91 {78%-119%)
Chlorobenzene 50.0 412 ug/L 94 (32%-120%)
Tolusne 500 46.7 ug'T 93 (68%-133%)
Trichloroethylene 500 449 ug'l. 94 {80%-123%)
**Bromefluorobenzens 50.0 62.7 ug/L 125 (67%-136%)
**Dibromofluoromethane 500 63.4 ug'L. 137 (62%-148%)
*sTolucnc-d8 50.0 56.8 vg’L 114 (58%-139%)
QC1200305537 MB i
{,1,1-Trichloroethane v ND ug/L 09/24:02 08:17
1,1,2, 2-Tewrachloroethane U ND ug/l
1.1,2-Tnichlorocthane U ND g/l
1,1-Dickiorosibane U " ND g/l
1,1-Dichloroethylene U ND ug/L
1,2-Dichkioroethanc U ND ug/L
1,2-Dichloropropane u ND ug’L
Z-Butanone U ND ug/L
2-Hexanone U ND gL
4-Methyl-2-pentanone U ND ug/L
Acetone U ND gl
Benzene U ND ug’l
Bromodichloromethane U ND ug/L
Bromoform U N> ug/l
SBromomethane u ND gL

Qe
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QC Summary

Warkorder: 67069 “ Page 2of 4
Parmpame T T NOM_____ Sample Qual___QC | Uiz RPD% RECY% _ Ramge Anist  Date Time
Vaolatlie-GCMS Federal :
Batch 203595

Carbon disulfide u ND ug/L .

Carbon tetrachloride U ND ug/L ,
Chlorobenzene 3] ND ug/L 1
Chlorocibanc U ND ug/L

Chloroform U ND g/l

Chloromethans U ND ugL

Dibromochloromethane 4] ND ug/L.

Ethylbenzene u ND ug’L

Mzthylene chigride U ND ug’L

Styrens U WD ug/L

Tetrachloroethylene U ND ug/L

Toluene g ND ug/L.

Trichloroethylene U ND ug/L

Vinyl chloride C ND ugL

Xylenes {total) U ND ug/L

tis-1,2-Dichigrocthylene U ND ug’L.

cis-1,3-Dickloropropylene U wND ug’L

trans-1,2-Dichloroethylene U ND ugL

trans-1,3-Dichloropropylens 1 ND ug/L

#+Rromaofluorobenzene 50.0 639 ug/L. 128 (67%-136%)
+*Dibromofluaromethanc ‘ 50.0 £3.1 ug'L 126 (62%-148%)
“oluenc-d8 300 36.8 ugL e (58%-139%)
QC1200306541 MEB

1,1, 1-Trirhloroethane g ND ug/L . 09/25/02 11:19
1,1,2,2-Tetrachioroethane U ND ugrlL j
1,1,2-Trichloroethane U ND ugL '
1,1-Dichioroethane U ND ug/L. :
1,1-Dichloracthylene U ND ug/L '
1,2-Dichloroethane U ND ug/L

1.2-Dichloropropane U ND ugl

2-Butanone U ND ug/L

2-Hexanone U ND ug/L

4-Methyl-2-penianone 0 NG ug'l

Acctone U ND ug/l ;

Benzene 3] wND ug/L

Bromodichloromethane U ND ug/l

Bromaolamm U D ug'L

Bromomethane U KD ug'L

Carbon disulfide U ND ng/'L

Carbon terrachloride U ND ug/L

Chlorobenzene U ND ug/L.

Chloroethane U ND ug/L

Chicrofarm U ND vg'L

CThioromethane C ND ug/L

Dibromochloromethans v ND ug'L

Ethylbenzene T ND ug/L

Methviene chioride |y ND ugl :

Styrene U HWD ug/L }

o



QC Summary
Workorder: 67169 Page 3 of 4
Parmname o NOM Sample_Qual QcC Units _RPD% _REC%  Range Anlkt  Date Time
Volatile-GC/MS Federsl
Barch 203595
Tetrachloroethylene u ND vg/L .
Toluene u ND -ugfl
Trichlorocthyiene U ND ug/L
vinyl chloride U ND ug/L.
Xvienes (total) U ND ug/L '
cis-I,2-Dichloroethylens u ND ugl '
cis-1,3-Dichloropropylens U D ug'll
trans-1,2-Dichlorocthylene U ND ugll
rans-1,3-Dichloropropylene U ND ug/L
**Bromofluorobenzene 0.0 61.9 ug 129 (67%-136%;
**=Dibromofluoromethane 500 . 607 ug'L 121 (62%-148%}
**Toluenc-dB $0.0 563 ug/L 113 (58%-139%)
QCI200307212  MB '
1,[,1-Trichloroethane U ND ugz’L 09724702 19:27
1,1,2,2-Tetraclilorocthane U ND ug/L
1,1.2-Trichloroethane U ND v/l
1,1-Dichlorocthane u ND upL
t,1-Dichloroethylene u ND ugfl
1,2-Dichloroethane u ND ug/l
1,2-Dichloropropane U ND ug/l
2-Butanone T ND ug
wem- 2-Hexavone u ND ug’l
A4-Methyl-2-pentanone u ND ug'l
v Acetone U ND ug’L
Benzene u ND ug/L
Bromedichloromethane u ND ug/L -
Bromoform ) ND ugl “
Bromomethane 4] ND g/t
Carbon disulfide u ND ug/L
Carbon tetrachloride ¥ ND ug/L
Chlorobenzene &) ND up/L
Chioroethane 54 ND ug/l.
Chlaroform u ND ugl
Chioromethane U ND ug/L
Dibromochloromethane u NB ug/L
Fthylbenzens 8] ND ug/L
Methyleas chloride u ND ug/L
Styrene U N up1
Tetrachloroethylene U ND ug/L
Tolueene U ND v/l
Trichloroethylene u ND ugL
Vinyl chloride U ND uwg'l
Kylepes (total) U ND ug/L
cis-1,2-Dichloroethylene u XD ug'l
¢is-1,3-Dichloropropylene U ND ug/L
trans-1,2-Dichioroethylene U NI ugT
trans-1 3-Dichloropropylenc U ND ug'L ;
**Bromofluorobenzene 50.0 60.6 ug/l 171 (7% 1 36%)

¢ .
v |
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OC Summary

Workarder: 67149 Page 40f 4

Parmxame NOM SampleQual QC __ Units RPD% _REC% __ Range Aabt__ Date Time

Volatile-GC/MS Frdural

Bach 203595
**Dibromoflucromethane 50.0 622 ug/L 124 (62%-148%)

**Tolucne-J§ 300 368 ug/L 114 (58%-139%)

QC1200303539 67354001 PS .
I,1-Dichlorosthylenc 50.0 u ND 43.1 ug/L §6  (67%-129%) 09:25/0% 15:07
Benzene 50.0 U ND 44.0 ug/L 38 {74%-112%4)

Chlorobenzene 30.0 U ND 45.8 ug/l 82 (TT%-113%)

Toluzne 56.0 U ND 44.1 ug/L 92 (T4%-109%)

Trichloroethylene 50.0 U ND 44.8 ugL 50 [T1%-118%)
**Bromofiuvorobenzene 50.9 6.5 64.1 ug/L 128 {67%4-136%)
»*Dibromoflucromethane 50.0 61.2 64.1 up/L 128 (62%-148%)

**Toluene-d8 50.0 36.6 39.1 up/L. 118 {58%-13Y%)

QCI1200305540 67354001 PSD
1,l-Enchloroethylene 500 U ND 40.5 ug/T. 6 Bl {0%%e-11%) 09/25/02 15:33
Benzene 50.0 U ND 42.0 ug’L 5 B4 (0%-8%)

Chlorobenzene 50.0 U ND 444 - ug’l. 3 89 {0%-11%)

Toluene 50.0 U ND 44.1 ug/L 5 838 {0%-12%)

Trichlorceshylene 500 U ND 429 ug'L 4 86 (0%-9%)

**Bromofluorobenzenc 500 61.5 65.5 ug'L 131 (67%-136%)
**Dibromofluoromethane 500 412 613 ugl 127  (62%-148%)
**Toluene-d8 50.0 56.6 55.2 ug’L 118

q Notes:

o

RER is caleulated at the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as foliows:

* Recovery or %RPD not within acceptance limits and/or spike amount not cotpatible with the sample or the duplicate RPD's are not applicable where tl
Indicates analyte is a surrogate compound.

The anzlyte was found in the biank above the 2ffective MDL.
Holding time was exceedad

Estimated value, the analyte concentration fell above the effective MDL and below be elfecive PQL
The response berween the confirmation column and the primary column is >30%D

The znalyte was analyzed for but not detected below this concectration. For Organic and Inorganic analytes the result is less than the effective MDIL. |
Presumptive evidence that the analyte is not prescnt, Please sce narrative for further information.
Presumptive evidence that the analyte is not present. Please see narrative for further infromation.
Uncertain identification for gamma spectroscopy.

»*
-

Moy MO nw

(58%~139%)

A irdicates that spike recovery limits do not appty when seaple concenration exceeds spike cone. by a factor of 4 ormore.
~ The Relative Percent Difference {RPD} obtained from the sample duplicate [DUP) is evaluated against the acceptence criteria when the sample is greater than
five times {53 the contraci required detection limit (RL). In cases where either the sampte or duplicate value is less than SX the RL, a control limit of +-
the R1L is used 1o evaluate the DUP resnit.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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GC/MS Velatile Organics
Sandia National Labs (SNLS)
SDG# 67158

Methed/Analysis Information

Procedurs: Voletile Organic Compounds (VOC) by Gas Chromatwograph/Mass Spectrometer
Amnalytical Method: SWEL5 8260A

Prep Method: SW846 5030

Analytical Batch Number: 207140

Prep Baich Number: 2138

Sample Analysis

The following client and quality control samples wers analyzed 1o complete this sample delivery groupfwaork order
using the methods referenced in the Analysis Informarion section:

Sampie ID Clicut ID
7158001 050820-00}
7158002 059821-001

67158003 059822-001

67158004 059823001

67158005 059824-001

67158006 059825001

67158007 059828001

67158008 059829001

67158009 059836-001

67158010 059837001

67158011 059838-001

67158012 059839-001

67158013 059841-001

SDG* 67158 -VOA

Page L of g



67158014 (59842-001
67158015 059843.001
ATISRN16 059844-001
7158017 0539845-001
&7158018 D39847-001
67158019 059848001
1200301914 VBLKOI (Biank)
1200301912 VELKULLLS fLaboratory Controf Sample)
1200301916 C3%820-00LMS (Migix Spike)
1200301917 055820-001MSD (Matnx Spike Duphcate)

Preporation/A walvticel Mcthod Verificaiion

SOP Reference

Procedure for preparation, analysis and reporting of anzlytical data zre controlled by General Engrineering
Laburatories, Inc, as Standard Operating Procedure (SOF). The datz discussed in this namrative has been analyzed in
acocrdance with GL-OA E 026 REV.S.

Calibration Information

Due to snftware limitations, all the data files comprising the initfal calibration curve may not be listed on the initia!
calibration semmary form. All calibration files are listed in the calibration history report in the “Standard Dars™
section

Initial Calibration
All the initial calihration requirements were met.

CCV Requirements
Al the calibration verification standard (CCV] requirements were met.

Surrogate Recaveries
Surrogare recoveries, In all samples and quality contre] samples, were within the acceptance limits.

Biank Acceptance
Target anatytes were not detected above the reporting Timit in the blank

LCS Recovery Statement
All tie required analyte recoveries m the laboratory contrnl sampies ware within the acceptance limits.

QC Sample Designation
The following sample was desipnared for matrix splke analysls:

SDG# 67158 -VOA
Puge2 0f 4

= 10
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567158001 059820 00/

M3 Recovery Staternent
Ali the required matrix spike recovenes were within the acceptance limits.

MsD Recovery Statement
AN the required matrix spike duplicaws recoveries were within the acceptance limits.

MS/MSD RFD Statement
The relative percem differences (RPD} berween the matrix spike and matrix spike duplicate recoverics were withic
the acceplance Limits.

internal Standard (ISTD} A cceptance
The inernal slandard respanses, in ali samples and quality contol sampies, met the Tequired acceptance criterid

Technieal In

Halding Time Specifications
All the samples were prepared and/or analyzed within tie required hoiding time period.

Sample Preservation and Integrity .
All samples met the sample preservation and integrity requirements.

Preparation/Analytical Method Verification
Al procedures were performed as stated in the SOP.

Sample Dilutions
The sampies in this sampie delivery group/waork arder did not require dilutions.

Sample Re.prep/Re-analysis
Re-anatyses were not required for samples in this sample group/work order.

Miscellaneous intergation

Nanconformance {(NCR) Documentation
A nonconformance repurt was not required for this saraple delivery gronp/work order.

Manual Integrations

Data files associnted with the initial caiibration, contimuing calibration vheck, and samples did net require manval
miegrations.

Additional Comments

The (vllowing package was generated using an electronic data processing program referred to s “virtual
packaging”. In an effort to increase quality and cfficiency, the laboratory is developiug sysiems w evermually
generate al: data packages electronically. The following change from "traditional” packages should be noted:
Analyst/pecr rovicwer imtials and dates are not piesent un Lthe clectronic data files. Presenty, all initials and dates
are on the origanal raw data. These hsrd copies are temporary stored in the laboratory. An electronic signature page
inserted after the case narative of each electronic package will indicate the analyst, reviewer. and report specialist
names associzted with the generation of the data package. The data validator will al ways sign and datc the case
narrative. Daia that are not generated elecromeally, and such as hand written pages, will he scanned and inserted
into the electromic package.

SDG# 67138 -YOA

Page 3 of 4



‘@

TIC Comment
Tenwnvely identified compounds (TIC) wers not reguired for this sumple delivery group/work order.

System Co Atk
The laborawory utilizes the following GC/MS configurations:

Chromatoegraphic Celumns
Chromatographic separaticn of volatile campanents is accomplished through analysis on one of the following
columna:

Column ID Column Description

I&W1 DB-624, 60m x 0.25mm, 1.4um

I&EW2 DE-624, 75m x 0.53mm, 3.0um
Instrument Configuration

Instrument systems are reference in the raw data and individual form headers by the Instrument ID designatious
Listow:

Iastrument I System Confipuration Chromatographic Columm P& T Trap
YDAl HP6590/HPS973 J&W1 Trap C
vOA2 HPGBIO/EPSIT3 ' T&EW: Trap C
VOA4 HPS8XVHES972 J&W1 Trap K
VOAS HPSEO0/EPSSTL JEWI Trap C
VOAT HPS8O0/HP5972 T&W2 T1ap K
VOAS HPGS9U/HPS9T3 J&W1 Trap K
VOAD IIPSEO0/HP5I73 T&W1 TrapC
Certitication Statemgent

Where the analytical methcd has been performed under NELAP certification. the analysis has met all of the
reguiremnents of the NELAC standard unless otherwase noted in the analytical ¢ase narrative.

Review Validation

GEL requires all amalytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.

The foltowing data validator verified the information presented in thic ease narrative:

Reviewer; W%&A"’& Date: fﬂ[f}‘ﬂz—

SDGEG7158 -VOA
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QC Summary

Reoort Date: October 10, 2002

Client : Sandia National Laboratories Page | of 3
MS-4756
P.0., Box 5800 [
Albuguergue, New Mexicp .
Contact: Pamela M. Puissant ,
Workorder: 67158 !
Parmname NOM Sample Qual oC Units RPD% REC% ' Range Anist Date Time
Volatile-GLMS Federal
Batch 202140
QC1200301915 LGS .
1,1-Dichiorocthylenc 50.0 458 ug’kg 92 {35%-134%) TLW 0920/02 21:06
Benzene 50.0 473 ugkg 95  (30%-120%)
Chlorobernzene 50.6 490 ug'kg 98 (82%-118%)
Toluene 300 4735 ug’kg 95 (74%-115%)
Trichloroethylene 500 46.1 ugkg 97 {80%-119%)
**Bromofluorobenzene 500 38.1 ug’keg 112 (69%-138%)
**Dibromoflucromethane 50.0 62.7 ug/kg 125 (67%-137%)
**Toluene-d8 50.0 610 ug’kg 122 (67%-139%)
QC1200301914 MB ,
1,1,1-Trickloroethane U ND ugkg 09/20/02 22:02
1,1,2,2-Tetrachlorocthane T ND ugkg
1,1,2-Trichloroethane U ND ug’kg
1,1-Dichlarcethane T ND ugfcg
1,1-Dichloroetaylene U ND ug’xg
1,2-Dichlorocthane U ND ug’ig
1,2-Dichtoropropanc G ND ugkg
2-Butanone U ND ug’kg
Z~Hexanone U NI ug/kg
4-Methvl-2-pentanone U WD ug/ke
Acetonc u ND ug/ks
Benzene . U ND ug/ke
Bromodichloromethane 3 ND w/ke
Bromoform U ND ng’kg
Bromomethane U ND vg'’kg
Carbon disulfide U D ugkg
Curbon tetrachloride U NP ugkg
Chiorobenzene u ND ugkg
Chioroethane U ND ug’kg |
Chlorofonn U ND ugrkg
Chloromethane U ND ug'kg
Dibromochloromethane U ND ug’kg
Ethylbenzene U ND ug'kg
Methylens chloride U ND ug'ke
Styrene U ND ug/kg
Tetachloroethylene u ND ug'kg
Toluene u ND kg
Trichloroethylene u ND ug’kg
Vinyl acetate U ND ug’kg
Vinvl chloride U ND ugkg
Kylenes (tocal) U ND ug'kg
cis-1,2-Dichlorocthylenc U ND ugrkg
cis-1,3-Dichloropropylene U ND upfkg

o
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Workorder: 67158

OC Summary

.+ Page 20l 3
Parmname NOM Ssmple Qual QC Units RPD% REC% ' Range Anlst Date Time
Yolatile-GC/MS Federsl :
Batch 202140
trans-1,2-Dichloroethylene v ND ugrkg
trans-1,3-Dichloropropylene U ND ug’kg :
**Bromoflucrobenzene 50.0 59.0 ug'kg HE  (69%-138%)
**Dipromofluorpmethane 50.0 62.8 ug'kg 126  (67%137%)
**Toluenc-d8 50.0 64.4 ug/ke 128 (67%-139%)
QCl200301916 67158001 PS
1,1-Dichloroethylene 500 u ND 437 ug/L 87  (35%-128%) 09/21/02 07-12
Benzene 500 u ND 41.5 o/l 83 (53%-118%)
Chlorobenzene 50.0 U ND 36.2 ugL 78 (53%-116%)
Toluens 50.0 v ND 358 ugL B0 (56%-113%)
Trichloroethyiene 50.0 U ND 7 ugL 89 (54%-119%)
**Bromofluorabenzene 50.0 60.0 58.0 ug/L 116  (69%-138%)
**Dibromeflucromethane 50.0 63.5 67.3 we/L 135 (67%-137%)
*“*Toluenc-d8 50.0 62.0 61.0 ug’L 122 (67%-139%)
QCI20030t917 67158001 PSD .
1,1-Dichloroethylenc 50.0 U ND 416 ug’L 5 83 (0%-21%) 09/21/02 07:40
Benzene 50.0 u ND 420 ug/L f B4 {(0%-17%)
Chlorobenzene 50.0 U ND 35.7 ugl 1 30 (0556-21%)
Toluene 50.0 U ND 399 ugL 0 80 {0%-25%)
Trichlorocthylene 50.0 u ND 433 ug/L 3 87 «(0%-25%)
**Bromoflucrobenzene 50.0 60.0 59.7 ug/L 119 (69%-138%)
**Dibromofiucramethane 50.¢ 63.5 64.0 ugl 128 {(67%-137%)
50.0 62,0 62.1 ug/L 124 (67%-139%)

A‘Tolu:ne«ds
! Notes:

RER is calenlated at the 95% confidence level (2.sigma).
The Gualifiers in this repott are defined as follows:

* Recovery or %RPD not within acceplance limits and/or spike amour not compatible with the sample ot the duplicate:RPD's are not applicable where t

*
*

K M oY oo

9 J

Indicates analyte is a surrogate compound.
The analyte was found in the blank above the effective MDL.
Holding time was cxceeded
Estirnated value, the analyi= concentration fell above the effective MDL and below the effective PQL
The response berween the confirmation column and the primary column is >40%D
" The analyte was analyzed for but ot detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. |

Uncertain identification for gamma spectroscopy.

Presumptive evidence that the analyte is not present. Please see narrative for further information,
Presurnptive evidence that the analyte is not present. Please see narrative for further infromation.

7t



QC Summary

Workorder; 67158 Page 3of 3
Parmname NOM Sample Quazl QC Units RPD%  REC%  Ranpge Anist Date Time
N/A mdicates that spike recovery limits do not apply wher: sample concentration execeds spike conc. by a factor of 4 or more.:
~ The Relative Percent Difference (RPD) obtained from the samplc duplicate (DUP) is evaltuated against the acceptence criteria when the sarmple is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the R1., a control limit of +-
the RL is used to evaluate the DUP result, . '
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAY certification, the analysis has met alj of the '
requirements of the NELAC standard unless qualified on the QC Summary.

Ve
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS}
SDG 67158-1

iMethod/Analysis Information

Procedure:

Analytical Method:
Prep Method:
Analytical Batch Number:

Prep Batch Number:

Sample Analysis

Semivelatile Analysis by Gas Chromatograph/Mass
Spectrometer

SW846 8270C
SWE46 3510C
201951
201948

The following samples were analyzed using the analytical protocol as established in SW846

8270C:

Sample ID
671 69065
1200301424
1200301425
1200301426
1200301427

Client ID
059826-002

SBLKO! (Biank)

SBLEQ1LCS (Laboratory Control Sample)
059826-002M$ (Matrix Spike)
(059826-002MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP).

Calibration Information

Due to the limited capacity of software we do not display all of the current initial calibration files
here. If necessary, a calibration history will be inserted in the package prior to the appropriate

Form 6.

Pageicofs
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Diphenylamine has now superseded N-Nitroso-diphenyiapune as a CCC on Quantitation
Reports, Initial Cahibration Reports, Calibration Check Standard Reports, etc. Previous versions
of EPA Method 8270 {prior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as
stated in FPA Method 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso-
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and formus.

When calibrations are performed for Appendix IX compounds some of the compounds may not
be calibrated exactly according to the criteria in Method 8270C. If the %RSD 1s greater than
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sampie is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

Initia} Calibration
All initia} calibration requirements have been met for this SDG.

CCV Requirements
All calibration verification standard (CVS, [CV or CCV) requirements have been met for this
SDG.

Quality Control {QC) Information

Surrogate Recoveries
All the surrogate recovenies were within the established acceptance critenia for this SDG.

Blank Acceptance
Target analytes were detected in the blank below the reporting lmit,

LCS Recovery Statement

The laboratory control sample (L.CS) spike recoveries for this SDG were within the established
acceptance limits,

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis.
67169005 (059826-002)

MS Recovery Statement
The matrix spike recoveries for this SDG were within the established acceptance limits.

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries for this SDG were within the established
accepiance limits.

Page 2 of 5
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MS/MSD RPD Statement
The relative percent differences (RPD) between each MS and MSD were within the required
acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses were within the required acceptance criteria for all samples and

QcC.

Technical Information:

Holding Time Specifications

All samples in thas SDG met the specified holding time requirements. GEL assigns holding times
based on the associated methodology that assigns the date and time from saraple collection or
sarnpie receipt. Those holding times expressed in hours are calculated in the Alphal IMS systemn.
Those holding times expressed as days expire at mudnight on the day of expiration. GEL assiguns
holding times based on the associated methodology that assigns the date and rime from sample
collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphal.LIMS system. Those holding times expressed as days expire at midnight on the day of
expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
None of the samples analyzed in this SDG required dilution.

Miscellaneous Information:

Nonconformance (NCR) Documentation
No nonconformance report {INCR) was generated for this SDG.

Manual Integrations
No manual integrations were required for any data file in this SDG.

Additional Comments
No additional commenis are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and 2 HP 5973 Mass Selective
Detector. The configuration is equipped with the elecwonic pressure control. All MS interfaces
are capillary direct.

Page3of S
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Chromatographic Celumns

Chromatographic separation of semivolatile componeﬁts is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters I
and 0.25 micron film except J&W DB-SMS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):

Column ID Column Deseription

DB-5.625{5% Phenyl)-methylpolysiloxane {identified by a
J&W Dix-5.625 designation on quantitation reports and
reconstructed jon chromatograms)

Simular to the J&W DB-5.625 with low bleed

J&W DB-5MS characteristics (identified by a DB-5MS designarion)

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane

Alltech (identified by a HP-5MS designation)
HP HP-5MS 5% Phenylmethylsiloxane (identified by a HP-
SMS designation)
ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5
Phenomenex . .
designation)
Similar to the J&W DB-5.625 with low bleed
J&W DB-5MS2 characteristics (identified by a DB-5MS2 designation)
Instrument Cenfiguration

The samples reported in this SDG were analyzed on one or more of the following instrument
systems. Instrament systens are referenced in the raw data and indtvidual form headers by the
_ Instrurment ID designations listed below:

Instrument ID System Configuration Chromatographic Colomn
MSD2 HP6890/HP5973 DB-5MS2
MSD4 HP6890/HP5973 DB-5MS2
MSD5 HP6890/HP5973 DB-5MS2
MSD7 HP6RIO/HPS973 DB-5MS2
MSD8 HP6890/HPS5973 DB-5MS2
Page 4 of 5
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Certificatlion Statement

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

Reviewer:_Ziun. Haubord Date:__i3 |4 {02

Page 5 of 5
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Client ; Sandia National Laboratories
MS-0756
P.0. Box 5804
Albuquergue, New Mexico
Contaet: Famela M. Peissant

Waorkerder: 67169

QC Summary

Report Date: Qctober 9, 2002

Page 1of 4

Parmname NOM Sample Qual oC Units__RPD% REC% __ Range Anlst  Date Time
Semi-Veolaties-GC/MS
Ratck 20193
QC 1200301425 LCS
1.2 4 Tuchlorobenzene 300 385 ag/l 77 (53%-104%) JWF 09/18/02 15:24
| ,4-Dichlorobenzene 50.0 391 up T8 (47%-102%)
2.4,5-Trichloropheraol 100 80.1 ug'l 89 (67%-106%)
2.4,6-Trichlorophenot 100 36.0 uglL- 86 (45%-111%)
2 4-Dinitrotoluene 500 45.3 g/l 9] {55%-121%)
2-Chloraphenol 100 719 ug/L 72 {47%-87%)
4-Chloro-3-methyiphenol 100 81.1 ugl 81 (51%-100%)
4-Nitrophenol 100 32.1 gL 2 (10%-55%)
Acenaphthene 50.0 4.0 ug/l 88 (63%-111%)
Hexachlorobenzenc 500 42.0 ug’k 84  (67%-114%)
Hexachlerobutadiene s0.0 3R.5 wg’l 77 {44%-106%)
Hexachioroethane 50.0 373 gL TS (4T%-97%)
N-Nitrgsodipropyiamine 500 42.5 ug’l 85  {52%-118%)
Nitrobenzene 50.0 41.7 upfl 83 (49%4-110%)
Pertachlorophenot 100 756 apfL 76 (31%-1109%)
Phena) 100 39 ug/l 32 {16%-44%)
Pyrens 50.0 383 agll 77T (58%-117%)
m,p-Cresols 10¢ 6..1 gl 61 (43%-100%:) i
o-Cresol 100 683 ug/l 48 {47%-87%)
*2,4,6-Tribwomaphenal 100 93.1 ug/l 93 {27%%-126%)
* 2-Fluorebiphenyl 50.¢ 398 ap/l 80  (32%-109%;)
*2.Fluorephenol 100 45.4 wpl 45 (13%-73%)
*“Nitrobenzene-dS 50.0 36.8 ug/L T4 [33%-107%)
*Phenol-ds 100 362 ug/l 30 (14%-66%)
*p-Terphenyl-di4 500 408 ug/lL 82 (36%130%)
Q1100301424 MB
1,2 4-Trichlorobenzenc U ND ugL (9/18/402 14:59
1.2-Dichlosobenzens U ND ugl
{.3-Dichlorobenzene U ™ w2/l
| 4-Dichicroberzere U ND ug/l
2.4 % Trichloropheno! U ND ug’l
2.4,6~Trichlorophencl U wND gl
2 #-Dichlorophenol v XD ug/l
2.4-Dirmethylphenol | & ND ug/L
2 4-Divitrophenol 19 ND ug/l
Z.4-Dinitrotoluenc v ND ug/L
Z.6-DinHrotoluens U D ug/L
2-Chloronaphthalene U ND ug'l
Z-Chloroghencl 5 ND gL .
2-Methyl-4,5-dinitrophenol H ND gL BN
2-Methylnaphthaiene U WD ug/L
2-Nitrophena! G ND ugfL

w
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Waorkorder: 67169

QC Summary

Page 20f 4
Parmname NOM Sample (Qual GC Pgits HRPD% RECY% Range Anlst Pate Time
Semi-Volatiles-GC/MS =
Batch 201951
1 3.Dichlorobenzidine U ND ug/l
4-Bromophenylphenylether v ND ug'l
4-Chloro-3-methylphenod o ND sl
4-Chlgroaniline v ND ug/l
4 Chlorophenylphenylether U WD up/L
4-Niwephenol U ND ugL
Acenaphthene U ND ugL
Acenaphthyliene u NI ug/L
Anthracene 8] ND ug/L
Benzofa)anthracene U ND ug/l
Benzo(a)pyrene U ND ugfl
Benzo(b)fluoranthenc U ND ugL
Benzolghiperylense L8] ND ug/L
Banzo{k)fluoranthenc U ND ug/L
Butylben2ylphthalate v N vg/l
Carbazole U ND uwl
Chrysent i ND ug/L
Di-n-butylphtbainte U ND ug/L.
Di-n-octylphthalate U ND ugiL
Dibenzo(a,hjanihracenc u ND up/L
Dibepzofuran U ND ag/T
Diethylphthalate u ND ug/L
Dimeihylphthalate ug ND ug/L.
Diph¢nylemine U ND ngfl
Flupranthene U ND ug’l.
Fluorene . ND ug’L
Hexachlorobenzene U WD up’'L
Hexachlorobutadiene u WD upfl
Hexachloroeyclopentadiene U ND up/l
Hexachioroethane U ND ug'l
Incerof 1.2,1cijpyrene U ND ug/L
Isophoronc u ND gl
N-Nitrosodipropviamine U ND ug/L
Naphthalene r ND ug/L
Nitrobeozene U ND wgl
Perntachlorophenol u D ugL
Phenarthrene U ND sl
Phenol U ND wg/L
Pyzene U ND ugL
pis(2-Chlorcethoxy)methane U ND ug’'l
bis(2-Chloroethyl} ether U wD vl
kis(Z-Chloreisopropyllethar v KD up’l
bis(2-Ethylhexyljphthalate U ND ugrL
m,p~Cresols u ND ug'L
m-Nitroaniline U ND ugfl
o-Cresol v ND ug/L
¢-Nigoanilme U ND ug/l
p-Nitraaniline L ND ug/l

144
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QC Summary

Workﬁrdcr: 67169 Pﬂ.ge Jof 4

Parmpame _ NOM Sample Qua OC  Units RPD% _REC% _ Range Aplst  Date Time
Seml-Volstiles-GC/MS ‘
Batch 201951
*2,4,6-Tribromophenol 100 75.0 ug/L 75 (27%-126%)
*2_Fluorobiphenyt 50.0 428 ugll B5  (32%-100%)
*2-Fhiorophenol 100 46.7 ug/L 47 (13%-73%)
*Niobenzene-ds 50.0 42.1 ug/L 8¢ (33%-107%)
*Phenol-d5 100 35.2 vgfl 31 (18%-66%)
*p-Terphenyl-d 14 50.0 49.8 ug/L 100 (36%-130%)

QC1200301426 67169005 MS

1,2,4-Trichlorobenzene 100 829 ug/L 831 (44%-102%) 09/18/02 18:49
| 4-Dichlorobenzene 100 80.3 ug/L 80 (48%-95%)
2.4,5-Trichloraphenot 200 185 ug/L 93

2.4 ,6-Trichlorophenol 200 183 ug/l 91

2,4-Dinitrotoluere 100 96.4 ug/L 96 {48%-120%)

2-Chlorophenol 200 150 ug/L 75 (212%-98%)
4-Chioro-3-methyiphenol 200 177 ngi. 88 (40%-107%)

4-Nitraphenol 200 118 ug/L S5 (16%-78%)

Acenzphthene 100 94.3 ug/l 94  (32%-127%)
Hexachlorobenzene 100 86.2 ug/l 86

Hexachiorobutadiene 100 844 ug/L 84

Hexachloroethane 100 78.6 ug/L 79 Tt
N-Nilrosoedipropylamine 160 853 ag'l. 88  {44%-115%)

Nitrobenzene 100 823 ug/L 83

Pentachlorophenol 200 180 ug/L S0 (44%-104%)

Phenol 200 89.2 wg/L 45 {15%-70%)

Pyrene 100 754 ug/l 75 [20%.142%)

m,p-Cresols 200 145 ug/L 72

o-Cresol 200 133 ug/l 76
72 4.6-Tnbramophenol 200 200 ug/L 00 R7%-126%)
*2-Flucrobiphenyl 100 805 ug/l 81 {32%-109%}

*2-Fluorophenol 208 13 ug/L 57 (13%-73%) )
*Nitabenzene-d5 100 749 ug/L 75 (33%~107%} )
*Phenol-d5 200 86.7 ug/L 13 {14%-66%)
“p-Terpheryl-dia 100 80.4 ugl 3¢ (36%-130%)
QC120030)427 67169005 MSD

1,2,4-Trichlotobenzene 100 775 ug/L 7 78 {0%-20%) 09/187/02 19:12
i,4-Dichicrobenzene 100 75.6 ugl 6 76 (0%-20%)

2.4 5-Trichloropheno} 200 184 ug/L 1 ps

2,4.6-Trichlorophzool 200 175 g/l pi 90

2,4-Dinitrotoluene 108 5.0 ug/L & 91 (0%-16%)

2-Chlorophenol 200 ja4 o'l 4 72 (0%-25%)
4-Chioro-3-methylphenol 200 165 ugL 7 3 {0%-25%)

4-Nitrophenoi 200 100 ug/l 9 50 (0%-25%)

Acenaphthene 100 90.9 ug/l 4 91 (0%-24%)
Hexachlorobenzene 100 854 ug’/L i 85

Hexachiorobutadicne 100 79.8 ug/l 6 80

Hexachloroethane 100 730 ugl 7 73

N-Nurosodiprepylamine 106 8314 ug/L 3 83 {0%-20%)

Nitrobenzene 100 789 ug'L 3 79

Pentackiorephenol 2 165 g/l 8 83 (0%%-17%)
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Weorkorder: 57169

OQC Summary

Page dof 4

Parmname ] NOoM Sample Qual oc Units RPD% _ REC% __ Range Amist___ Date Time
Semi-Yolatles-GC/ME

Batch 201951

Phenol 208 §6.2 ug/l 3 43 {0%-294%)

Putene 10¢ £2.2 gL 9 82 (0%-30%)

m,p-Cresais 200 142 ugll 2 71

a-Cresol 200 14% ug/’L 3 75
*2 4,6-Tribromopheno 200 186 ug/L 91 (27%4-126%)
*2-Fluorobipkenyl 104 T8.2 ugl. 78 {329%-109%)
*2-Fluorophenol 200 109 vl S4 (13%6-73%)
“Nirotenzene-d5 100 72.0 g/l 72 (33%-10T%%)
*Phenol-ds 200 848 ug/L 42 (14%-66%)
*p-Terphenyl-di4 100 874 ug/L 87 {36%-130%)

Notes:

RER is calcuiated at the 95% confidence leve] (2-sigmaj.
The Quaiifices in this report are deficed a5 follows:

*

W o v =-aow

e

Recovery or %RPD not within acesplance jimils and’or spike amount net compatible with the sampk: or the duplicate RPD's are not appiicable where th
indicates analyte is 2 surropate compeund.

The analyte was found in the blank above the effective MDL.

Holding Lime was ’Embbdﬂd

Estimated value, the analyte concentration fell above the effectiva MDL. and below the edective PQL

The response between the confimpation column and the primary colamg is >40%D

The analyie was analyzed for but ot detected beiow this concehtration. For Organic and Inorganic analytes the result js less than the effective MDL. F
Presumptive evidences that the analyte is not present. Please see naerative for furihet information.

Presuemptive evidence that the analyte 15 not present. Pleage se# narrative for further infromation.

Uncertain identification for gam‘!:\a $peCIIosCopY.

A indicates that spike recovery limits do no: apply when sample concentraton excesds spike cone. by a factar of 4 or more,
* The Relative Percent Difference (RPD} obtained from the sampie daplicate (DUP} is evaluated against the acceptence criteria when the sample is greater than
fiva times {3X) the contract requized detection limit (RL). In cases whers either the sample or duplicate value it less thaz 53X the RL, a control limnit of +/-

the

RL is wsed to evaluate the DUP result.

For P5, PSD), and SDILT results, the valucs listed are the maasured amounts, not final toncentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC srandard uniess gnatified on the QC Summary.
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Semi-Volatile Case Narrative
Sandia National Lalis (SNLS)
SDG 67158

Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Semivolatile Analysis by Gas Chromatograph/Mass
Spectrometer

SW846 8270C
SW846 3550B

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

The following samples were analyzed using the analytical protoce] as established in SW846

8270C:

Sample ID
67158020
67158021
67158022
7158023
67158024
67158025
67158026
67158027
67158028
67158029
67158030
67158031

201961
201960

Client ID

059820-002
055821-002
059822-002
059823-002
059824-002
059825-002
055828-002
059829-002
055836-002
0559837-002
055838-002
059839-002

Page 1 of 5
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Ce

67158032 059841-002

67158033 059842-002

67158034 059843-002

67158035 059844-002

67158036 059846-001

67158037 059847-002

67158033 059848-002

1200301450 MBSBLKU01 (Blank)

1200301451 SBLKO1LCS (Laboratory Control Sample)
1200301452 (159820-002MS {Matrix Spike)
1200301453 059820-002MSD (Matrix Spike Duplicate)

Preparation/Asnalytical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratones, Inc. {GEL) as Standard Operating Procedures (SOP).

Calibration Information

Due to the limited capacity of software we do not display all of the current initial calibration files
here. 1f necessary, a calibration history will be inserted in the package prior to the appropriate
Form 6.

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions
of EPA Method 8270 (pnior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as
stated in EPA Method 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso-
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms.

When calibrations are performed for Appendix IX compounds some of the compcunds may not
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than

15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte 1s detected then the sample is reanalyzed for that analyte on an

Page 2 of 5
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instrument that 1s compliant with the critenia in the method.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCYV Requirenients

All calibration verification standard (CVS, ICV or CCV) requirements have been mat for this
SDG.

Quality Control {QC) Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Blank Acceptance
Target analytes were detected in the method blank; however, the hits were below the reporting
limit. .

LCS Recovery Statement
The laboratory control sample (LCS) spike recoveries for this SDG were within the established
acceptance limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis.
67158020 (059820-002)

MS Recovery Statement
The matrix spike recoveries for this SDG were within the established acceptance limits.

MSD Recovery Statement
The matrix spike duplicate (MSD) recovenies for this SDG were within the established
acceptance limits.

MS/MSD RPD Statement
The relative percent differences (RPD) between each MS and MSD were within the required
acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses were within the required acceptance critenia for all samples and

QC.

Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirements. GEL assigns holding times

Page 3 of 5
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based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in hours are calculated in the Alphal TMS system.
Those holding times expressed as days expire at midnight on the day of exptration. GEL assigns
holding times based on the associated methodology that assigns the date and tirne from sample
collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphal.IMS system. Those holding times expressed as days expire at midnight on the day of
expiration.

Preparation/Anatytical Method Verification
All procedures were performed as stated in the SQP.

Sample Dilutions
None of the samples analyzed in this SDG required dilution.

Miscellaneous Information:

Nonconformance (NCR) Documentation
No nonconformance report (NCR) was generated for this SDG.

Manual Integrations
No manual integrations were required for any data file in this SDG.

Additional Comments
No additional comments are needed for thus SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective
Detector. The configuration 1s equipped with the electronic pressure control. All MS interfaces
are capillary direct.

Chromatographic Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters 1D
and 0.25 micron fiim except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film}:

Column ID Colamn Description

DB-5.625(5% Phenyl)-methylpolysiloxane (1dentfied by a
J&W DB-5.625 designation on quantitation reports and
reconsiructed ion chromatograms)
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Similar to the J&W DB-5.625 with low bleed characteristics

J&W DB-5MS (identified by a DB-5SMS designation)
Alltech EC-3 (SE-34) 5% Phecyl, 95% Methylpolysiloxane (idemified
°e by a HP-5MS designation)

HP HP-5MS 5% Phenyimethylsiloxane (identified by a HP-5MS

designation)

ZB-5 5% Phenyl Polysiloxane {identified by a ZB-5
Phenomenex . .

designation)

- YR €K ] .

J&W DB-5MS2 Similar to the J&W DB-5.625 with low bleed charactenstics

(identifted by 2a DB-3MS2 designation)

Instrament Configuration

The samples reported in this SDG were analyzed on one or more of the following mnstrument
systems. [nstrument systems are referenced in the raw data and individual form headers by the
Instrument ID designations listed below:

Instrument iD System Configuration Chromatographic Column
MSD2 HPO68OO/HPSI73 DB-5MS2
MSD4 HP6890/HP5973 DB-5MS2
MSD5 HP6890/HP5973 DB-5MS2
MSD7 HPH8SO/HPS5573 DB-5MS2
MSDS HP6BIO/HPS973 DB-5MS2

Certification Statement

* Where the analvtical method has been performed under NELAP certification, the analysis has
mei all of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative, ‘

Review Validation:

GEL requires all analyticat data 1o be venfied by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a furd level validation upon completion
of the data package. ‘

Reviewer:  %%um Moawiund Date:_2/5/a7,
—
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QC Summary

Repett Date: October 9, 2002

Client : Sandia Natienal Laboratories Fage 1 of 4
MS-0756
P.O. Box 5880
Albugquerque, New Mexico
Contact: Pamela M. Puoissant
Workorder: 67158
Parmname _ NOM Sample Qual oC Units  RPD% _REC% __ Range Anist  Date Time
Semi- Volatiles-GC/MS Federal
Bawch 201961
QC1200301451 LCS
Pyridine 1670 730 ugkg 44 GBI  05/18/02 16:48
1,2.4-Trichlorobenzene 1870 1170 ug'kg 7 (27%-91%)
i,4-Dichlorobenzene 1670 1060 ugfkg 64 (25%-85%)
2,4.5-Trichiorophenol 3330 2750 ug’kp 83 {42%-96%)
2,4.6-Trichlorophenol 3330 2520 ugfkp 76 {32%-91%)
2.4-Dinitrotoluene 1670 1320 ug’ky 79 {(50%-109%)
2-Chlorophenct 3330 2310 ugfiy 69 (31%-85%)
4-Chloro-3-methytphenol 3330 2760 ug'kg 83 (34%-97%)
4-Nitrophenol 3330 24[0 ug'kg 72 (22%-128%)
Acenaphthens 1670 1250 ug/kg 73 {39%-98%)
Hexachlorobenzane 1670 1310 ugfkg 79 (41%-1035%)
Hexachlorobutadieme 1670 {08y upfkg 65 {21%-94%)
Hexachloroethane 1670 1060 ugflig 4 (25%~86%)
N-Nitrosodipropylamine 1676 1160 ug/kg 69 (34%-90%)
Nitrobenzene 1670 1120 up/kg 68 (30%-84%)
Pentachloropherol 3330 1910 ug/kg 57 (27%-109%)
Fhenol 3130 2430 ugiky 73 (31%-83%)
Pyrene 1670 1230 uprkg 74 (37%-110%) [ER0 i
n,p-Cresols 3330 2420 up'ke 73 {40%-83%)
o-Cresol 3330 2350 ugikg 0 [34%-86%)
*2.4,6-Tribromophenol 3330 2490 ug/kg 75 (23%-111%)
*2-Flugrobipheny! 1670 1200 ugfkg 72 (21%-104%) <
*2-Fluoropherol 3330 2390 ug/kg 72 (22%-93%) s
*Nitrobenzene-d3 1670 1110 ugrkg 67 (24%-97%)
*Phenoi-!3 3330 2480 ug/kg 14 (22%-95%)
*n.Terphenyl-d14 1670 1476 ugfig 88 (30%-133%)
Q1200201450 MB
1.2 Trichlorobenzene U D ug'kg 09/18/02 16:27
1.z-Dichlorobenzene U ND ug/kg
1,3-Dichlorobenzene 8] ND ug’kg
{ 4-Dichlorcbenzene U ND upikg
24 5-Trichlorophenol U ND ug'kg
2,4 6-Trnchlorophenol U ND ug'kg
2 4-Dicklorophenct v ND Ug'kg
2.4-Dimethylphenol U ND ug/kg
2.4-Dinilcophenai U ND ug’kg
2.4-Dinitrotolucne U ND ug/kg
2,6-Dinitroiolucae U ND ug'kg
2-Chlorunaphihalare U ND ug/kg ,
2-Chiorophenol v ND ug’kg o
2-Methyl-4 8-dinitropheno} U ND ug'ke
2 -Mrihyinaphthalene L ND ug’xg
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QC Summary

Workorder: 6158 Page 2of 4
Parmname ‘NoM Sample_Qual QC Units _ RFD%  REC%  Range Amit _ Date Time
Semi-Volatiles-GO/MS Federal
Bawch 20]961
2-Niaphenal U ND ugke
3, 3-richlorabenzidine U ND ug'kg
4Bromazchenylphenylether U ~ND ugkg
2-Chiore-1-methviphencl U ity ugkg
c-kloraaniline J ~ND ugkg
4+-Chiorophenylphenylether i b ugike
4-Nitropkeno) ¥ IND ugrke
Azepaphthens U WD ke
Acenaphthylenc u ND upkg
Anthrecene U ND O ugkg
Benzo{a)anthracerne L XD ugkg -
Bengo{alpyrene U ND Priey
Benzo{b)fluoranthens U ND ug'kg
Benzo{ ghiperyiene U NI ugkg
Benzolk ¥luoranthene U ND ug'kg
Butyluenzylphthalate U ND ug'ke
Carbazote % ND ug’kg
Chrysene U ND ugfkg
Di-n-butylphtimlate u ND ugfkp (I
Di-n-ocrylphthalaic U ND vglke :
Dibenzo(a,huathrcens v =D ugke
Driberzefamn R ND ughe
Diethylphthalate T nND ug’kg
Dimethylphthaiatz |5 ND vg/kea
Diphenyianune U NE ug/ke
Flurranthens u RD - uglke
Fluorene u ND urkg
Hexachlarobenzens u ND up'kg
Hexachlomwbutadizne U ND ug'kg
Hexachioroeyelopentadiene u ND ur'kg
Heazchloreethane U ~ND ug’kg
Indenoil 2. 3-cd)pyrene U ) ue'kg
Isapkorone u ND uz'kg
N-Nitrusodipropylaming u ND ugig
Naphthajene u ND ugg
Nirobenzene I8 ND ug/RE
Pentachlerophenol U ND uz’kg
Preranthrens U ND ug’ke
Plerol u WD uglkp
Pyreme i} w2 ueig
bis{2-Chloreethoxynethane ¥ ND ugfkz
BisiZ-Chloroethyl) ether U WD uglig
bis(z-Chioroiscpropyljether v ND Lg'eg
bis(2-Ethylhexyl)phthabate I 135 ugka
mp-Cresols u ND ugke
m-Nitroaniime U ND ugrkg
o-Cresn] u WD ug'kg
o-Mitroaniline U ND vgkg



Workorder: 67153

QC Summary

Papc Jof 4
Parmhame ) NOM Sample Qual QT Units  RPD% RECY _ Ramge Andst___ Date Time
Scm-Volatles-GC/MS Federal ‘
Baich 201541
piitroaniline u WD ugkg
*7 4%-Tribrow.opheeol 30 2700 ugike 53 £23%-111%)
*2-Fluorobiphenvi 1670 1110 ugrkg T {21%.104%0)
*1-Fioorophonal 33¢ 2330 ugrkg 70 (22%4-93%]
Nirobenzene-ds 1670 1180 ug'kg 71 (24%-97%%}
*Phenol-d3 3330 2300 ug/kg 65 (22%-99%%)
*pierphany- b 1670 13150 ug'kg BL {30%-133%)
QC1200301452 67158020 ™S
Pyridine 1672 060 ugiky 03/18/02 1730
1,2 4-Trichlorobenzens 1670 U HD 1010 ugE 61 (17%-112%%)
1 A4-Dichborobenzene 1670 U ND 523 ogkg 35 {19%..60%)
2,4,5-Tricklorophenc! 3330 U ND 2360 ug'kg 69
2 4,5-Trichlorophenc] 35330 v ND 2029 ur/ky 61
2 4-Dinitrototuene 1670 U ND 1230 ug/kg T4 (32%-117%)
2-Chivrophenaol 3330 u ND 1940 ugky 58 (13%-101%)
4-Chloro-3-methylphenel 3330 1] ND 2450 uglky 74 {23%-114%)
4-Niwephenol 3330 U WD 2100 uglkz 89 (20%-126%)
Atenapkthene 1678 ) ND ] ug’kg 6T (15%-114%)
Heanchiorobenzens 1670 u ND 1220 ng/ke T3 0
{Hexacklorobutadiens 1§70 iJ MDD 928 weke 36
Hexachlomoethane 1679 B NO 940 vpe 5¢
N-Nitrogsodipropylamme 1670 L D 986 ug'ke 59 (18%-106%)
Nitrobenzerie 167G u ND 1639 uglep 61
Pemtachlarophenci 1330 u wo 1640 ugkg a9 (38%-110%)
Phaenol 3330 v D 2010 YRR 50 f17%-i04%)
Pyrene {670 v ~E 1130 uwe ke 71 (26%-130%)
m.p-Cresols 3330 U ND 2060 uglkg 52
o-Cresol 1330 U ND 1990 ug'ke 50
*2.4.6- Tribromaphenc] 3350 2030 33190 ugkg 6% (23%-11)1%)
*2-Fluorobrphenyl 1679 DE3 47 ugkg 37 Q1%-104%)
*+2-Fluorophenal 3330 2140 1980 ug’ke 59 {2244-93%)
*Nitrobenzete-d5 1876 1050 053 ugrke 6 [24%-97%)
* Phenol-d3 3330 205G 20 ugkg &1 (22%~99%)
*n-Tephenyl-dl4 1470 1360 1350 uglkg 8 30%-133%;
QCl?GQ]ﬂH.‘.?: 57158020 MSD
Pyridine 1670 0.00 ugkp 091802 1751
1,2,4- Trichlosabanzene 1670 v ND 1080 ug’kp 6 a3 {0%~31%)
1,4-Dichlorobenzens 1676 U ND 1630 ugke ] 52 (3%-36%)
2.4.5-Trichlorophencl 3330 U ND 2680 UEKE 15 80
2.4.48-Trichiprophenoi 3330 |94 N> X220 ugcg 14 g7
1 .4-Dinitrotolueps 1670 v NG 1380 ugkg 12 83 {0%-37%)
1-Chiarophensd 333D u ND 2180 ug’kg 12 &5 (0%-34%)
4 Chiaro-3-mrethyiphenol 3330 u ND 27440 ugrkg 10 8. (094-34%5)
A-Nitrophenol 3330 U ND 2550 vk ig T {0%-15%)
Acenaphthenc 1670 u ND 146G agikg t2 &5 {0%-335%)
Hexachiorotenzene 1670 u ND 1420 ug’kg 13 25
Hexacnlorabutadisne 1670 U NI 336 ugrkg 7 £0
Hexachlerosthane 1670 U ND Lo uglkg 7 &1
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Workorder:; 67158

OC Summary

RER is caloulated at the 95% confidence leve! (2-sigma).
The Qualifiers in this report are defined as follows:

* Recovery or %RPD pot within sceepiance limits and/or spike amount not compatible with the sample or the duplicate RPD's age not applicable where th
**  Indicates znalyte is 3 surrogate compound. :
B The analyte was found :a the blank above the effective MDL.
H Holding time was exceedszd

1 Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL

XMoo

The response between the confirmation column and the pritnary colomn is >40%D

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic apalyles the result is less than the effective MDL. F
Presumptive evidence that the analyre is not present. Please see narrative for further snformation.
Presumptive evidence that the analyte is not present. Pleasc sez narrative for forther infromation,
X Usceruin idenrification for gamena spectroscapy.

N/A indicates thal spike recovery Emits o not spply when sample concentration exceeds spike conc. oy a facior of 4 or more.
* The Relative Parcent Difference (RPD) oblained from he sampie duplicate (DUP) is cvaluated aguinst the acceptence eriteria when the sample is greater than
five times (3X) the contract required detection limit (RL). In cases where either the sample ar duplicate value is less than 5X the RL, a control limit of +/-
ths RL is used to evajuate the DUP result.
For PS, PSD, aud SDILT results, the values listed are the measured amounts, tot final concentrations.

Where the analytical method has been performed under NELAP certification, tue analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.

Fage 4 of 4

Parmnanme . NOM Sample Qual DL Units RPD%  RECY% _ Range Anist _ Date Time
Semi-Volatles-GC/MS Federal

Baich 201961

iN-Nitrosodipropylamine 167G U ND 1050 wkg 10 66 {0%-20%)

Nitrobenzene 1570 u ND 1080 ug'ke [ 65

Pentachlorophenol 3330 H ND 1ROO ug’kg 3 34 (0%:40%)

Phenol 3330 u NI 2266 ugrkg 12 8 [0%-37%)

Pyrene 1670 U ND 1230 w5 74 (6%-39%)

m.p-Cresols 3330 U ND 2400 uglkg 15 72

o-Cresol 3330 U nND 2270 ugrkg i3 58

*2 4.6-Tribromophezol 3130 2030 2610 ug/ke I8 (23%-111%)
*2-Fluorobiphenyt 1670 D83 1000 ug’kg 60 [21%-104%)
*2-Fluorophenol 3330 2140 2120 ug/kg 64 {22%-93%)
*Nitrcbenzenc-d3 1670 1090 983 ugkg 50 {24%-57%)
*Phenol-d5 3330 2050 2220 ug'kg 67 {22%:-59%)
“*n-Terphenyl-d14 1670 1350 1370 ug/kg 83 (30%-i33%)

Notes,

HE
i
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PCB Case Narrative
Sandia National Labs {SNLS)

SDG# 67158
Method/Analysis Information
Procedure: Polychiorinated Biphenyls by Method 8082
Analyvtical Mathod: SWE46 8082
Prep Method: | SW846 35508
Analytical Batch Number: 2011940
Prep Batch Number: 201938

Sample Analvysis

The following samples were analyzed using the anatytical protocol as estabhished n SWB46 8082

Sample ID Client ID
67158020 059820-002
67158021 059821-002
67158022 059822-002
7158023 059823002
67158024 056824-002
67158025 059825-002
67158026 059828-002
67158027 059829-002
567158028 059836-002
67158029 059837-002
67158030 059838-002
67158031 059839-602
67158032 059841-002
67158032 059842-002
67158034 059843-002

SNLS SDG#67158 - PCB

Pagel of 5
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. 67158035 039844002

r 67158036 059846-001
67158G37 039847-002
67158038 U39BL8-002
1200301403 PBLE.O1{Methed Blank)
1200301404 PBLKOLCS(Taboratory Conwel Sample)
1200301405 039820-G02MS(Matrix Spike)
1200301406 0508 203-G02MSD{Marrix Spike Duplicate)

Svstem Configuration

Chromatographic Columns

Column 1D

1&W

J&W2

I&W3

J&W4

J&WS

JEWE

RESTEK

WY

Column Description

DB-5(5%-Phenylj-methylsiioxane 30m x 0.53mm x .5um
DB-60% Duwrabond stzhonary phase® 30m x 0.33mm x ¢ Sum

DB-3{5%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0um

DB-170t Durabond stationary phase* 30m x 0.32mm x U.5um
DB-5(3%-Phenyl)-methylsiloxane 30m x 0.2 3mm x 1. 5um
DB-1701(14% Cyanopropyinhenyl-methylsiloxane 30m x (. 53rmm x
0.5um

DB-60& Durabond stationary phase¥ 30m x 0.53mm x .83um
DBE-XI.B* 30m x 0.53mm x 1.5um

DB-XLB* 30mx 0.25mm x 0.25um
DB-17MS(50%-Phenvi)-meinylsiloxane 30m x 0.25mm x 0.25um

DRB-5{5%-Phenyl)-methylsiloxane 20m x §.25mm x 0.25um
DB-17MS(50%-Phenyl-methylsiloxane 30m x 0.25mm x 0.25um

Ritx-CLPesticides 30m x 0.25mm x 0.23um
Rix-CLPesticades I1 30m x 0.25mm x 0. 20um

* Dagehond and DB-X1B are oademarks of ) & W.

SHLS SDGHGT158 - PCB

Page 2 of 5
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Instrument Configuration

The samples reported in this SDG were 2nalyzed on one or more of the fallowing mstrument systems.
Instnment systems are referenced in the raw data and individual form headers by the Instrument 1D
designations listed below.

Instrument (D System Configuration Chromatographic Column
ECD HP 6890 Series GC ECD/ECD RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6550 Series GC ECD/ECD RESTEK
ECD4 HP 5890 Series II Plus GC ECDYECD J&W3
ECDS HP 6890 Series GC ECD/ECD JEWS
ECLYT HP 6890 Senes GC ECD/ECD JEWS
ECDS HP 6890 Series GC ECD/ECD RESTEK

Preparation/Analvtical Method Yerification

Procedures for preparation, analysis, and reporting of anaiytical data are documented by Generel
Engineering Laborzatories, Inc. {GEL) as Standard Opzrating Procedures (SOP).

Calibration Infoymaticn

Initial Calibration

Ail imitial calibration requirements have been met for this SDG.

CCV Requirements

All calibration venfication standard(s) (CVS, [CV or CCV) requirements have been met for thus SDG.

Quality Control (QC) Information

Surrogate Recoveries

All the strrogate recoveries were within the estabiished acceptance crizena for this SDG.
Blank Acceptance

The blank(s) znalyzed with this SDG met the established acceptance criteria.

LCS Recovery Statement

The laberatory Control Sample (LCS) spike recoveries for this SDG were within the established
acceptance limits.

SNLS SDG#67158 - PCB
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QC Sample Designation
The following sample was selecice for the PCB method QC:

Clien: Sampie ID# Laberatory Sample ID#

059820-002 67158020
The method QC mcluded a Matmx Spike (M5} and Matnx Spike Duplicate {MSD).
MS Recovery Statement
The matrx spike recovenes for this SDG were within the estzblished acceptance himits.
MSD Recovery Statement
The matnx spike duplicate recovenes for this SDG were within the established acceptance limts.
MS/MSD RPD Staternent

The relative percent differences (RPD) between each MS and MSD were within the required acceptance
hmts,

Technical Information

Holding Time Specifications

GEL assigns holding fimes based on the associated metheodology which assigns the date and time fom
sample collection or sample recaipt. Those holding times expressed in hours ere calculated in the
Alphal.TMS systern. Those holding times expressed as days expire at midnight on the day of expiration.
All samples m this SDG mzt the specified holding time reqimrements.

Preparation/Analvtical Method Verification

All procedures were performed as stated 1 the SOP. All samples underwent sulfur and alumina cleanup
procedure.

Sample Dilntions

None of the samples in this SDG were requred dilutiens.

Sample Re-prep/Re-amalysis

None o7 the samples in this sample group were reprepped or 1eanalyzed.

Miscellaneous Information

Nenconformance (NCR) Documentation

Mo nenconformance reports {NCRs) have been generated for this SDG.

SNLS SDG#67158 - PCR
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Masznual Integrations

Drue to sofrware limitations, some manual miegrations were performed on standards or sampizs in order
for the integration of some analytes to match thelr integration in the calibration used. Cerlain standards
and QC samples may have required manual inlegrations to comectly position the baseline as sei 1 the
calibration etandard 1njections. {f manual integrations were performed, copies of zll marual integration
peak protiles are included in the raw data secton ¢f this PCE fraction.

Additional Comments

The additional comments field is used to acdress special (ssues assocated with each aralysis, clanify
method/contractual 1ssues pertaimng to the analysis and to ist any report documerits penerated as a result
of sample analysis or review. The following additional comments were requirad for this sample set;

Aroclors quantitated on the raw data report by the Target data svstem do not necessarily represent positive
aroclor idenufication. In order for positive 1dentification to be made, the aroclor must match in pattern
and retention time; as well as quantitate relatively close between the primery and confinnation columns,
as specitied i SWE46 method E000. When these vonditions are not met, the aroclor 1s reported as a non-
detect on the data report. These situations will be noted on the rtaw data as DMP, representing "does not
match paniern”, or DNC "does not confirm”,

Certification Statement

* Where the analyt:cal method has been performed under NELAP certification, the analysis lias met all of
the requirements of the NELAC standard unless stherwise noted in the znalytical case narrative.

Review Validarion:

GEL requires ali analvtical data to be venified by a qualified data validator. In addition. all dats

designated for CLP or CLP-ltke packagng will receive a third level validation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer: __ o (T Date: __c6/,0 foz
7 i

SNLS SDG#6T]S8 - PCB
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QC Summary

‘Workorder: 67158 Page 20f 2

Parmoam — - NOM __Gsmple Qual _ QC  Umits RPD% REC% _ Range Anist__ Date Time
N’A indicates that spike recovary limits do not apply when sample corcentration excecds spike conc. by a facter of 4 or more,
A~ The Relative Percent Difference (RPD) obtsined from the sample duplicate (DU7P) is evaluated against the acceptence critcria when the sample is greater than

Fve times (5X) the contract required detection limit (RL). In cases where erther the samptle of duplicate value is less than SX tho RL, a cengrol bmitt of +/-
the RL is used to evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the inzasured amounts, not final cencentrarions.

Whers the analytical method has been performed under NELAP certification, the analvsis has mes all ol the
requirements of the NELAC standard unless gualified on the QC Summary.

19
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OC Summary

Client : Sandia National Laboratories Report Date: D;;o::crl ]G{:,' ;DUZ
MS-0756 g
P.0. Box 5800
Albuquerque, New Vexico

Contact: Pamela M. Puissant

Workorder: 67138

Farmaame . NOM Sample Qual @ QC Units RPD% REC% Rapge  Aulst  Date Time
Semi-Yolatiies-PCB Federal
Bach 201940
QCI20MBMaM LTS
Arcclor-1260 333 29.0 ug’kg 87 {48%-116%) GHU 0%/25/0217:05
**4cmx 6,67 171 ug/kg 3¢ (31%-120%)
*#Decachlorobiphenyl & 67 187 vekg 93 (34%-i15%)
QCIZ00301403 MB
Aroclor-1016 U ND ug'kg 09/25/02 16:53
Aroclor-1221} v KD ug'kg
Arecior-§232 U ND eghkg
Aroclor-1242 LH ND uglkg
Aroclor-1248 153 ND ug/'kg
Aroclor-1234 v ND ug’kg
Aroclor-12€0 U D eg'kg
*H4emx 6.67 179 eg'kg 85 {31%-120%;}
**Decachlorobiphenyl 6.67 133 noike 1 (34%.115%)
QCI1200301405 67138000 MS
Aroclor-1260 335 10.9 72 ug'kg 7 (36%-134%) 09/25/02 17:29
‘ **iemyx 6.67 £.06 151 pgke T3 (31%-120)
{ *Decachlorobipheny 6.67 524 147 kg T4 {34%-1153%;)
\“._ TQC1200301406 57158020 MSD
Aroclor-1260 335 0% 37.8 ugfg 2 81 (0%0-10%%) 09725/02 17:42
**domx 567 306 140 ngiig T (31%-120%)
**Decachlorobipheny! 6.67 3.24 151 ug'kg 75 (34%-115%)
Notes:

RER is calculated ai tite 55% contidence leve! {2-sigma)
The Qualifiers in imis report are defined as follows:

*

Recovery or %RPD not withic acceptance brits andVor spike amount not cornpatible with the sample or the Guplicate RPD's are nat applicable where t

**  Indicates analyie is a surrogate compound.

B The anajyte was found in the blank above the offecive MOL.

H  Hoelding time was exceeded

1 Estimated value, vie analyte concentration fe:l above the elfzctive MUL and below tae effective PQL

P Theresponsc bersveen Lae confirmation column and the primary columa is >40%D

U The analvte was analvzed for but not detected below ths concentration. For Organic and Inorganic analytes the result is less than the effective MDL. }
X Presumptive evidence that the analyte is not prescnt, Please see nerrative for further inforrpaticn.

X Presumptivc cvidence that the 2nalyte is not present. Please sez narrative for further mfromation.

X Untertmin identt’ication for pamma spectroscopy.

Ve
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PCB Case Narrative
Sandia National I.abs (SNLS)
SDG# 67158-1
Meth is Inform
Procedure: Polychlorinated Biphenyls by Method 8082
Analytical Method: SWB846 8082
Prep Method: SW846 3510C
Analytical Batch Number: 202231
Prep Batch Number: 202230
Sample Analvsjs

The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID Client ID
67169006 059826-003
1200302125 PBLKO1(Method Blank)
1200302128 PBLEKO11L.CS(Lsboratory Contro] Saraple)
Svstem Copfignration
Chromatographic Columns
Column ID Colhumn Description

JEWI DB-5(5%-Phenyl-methyisiloxane 30m x 0.53mm x 1.5um ,
DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um yd

1&W?2 DB-5(5%-Fhenyl)}methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x ¢.32mm x 0-5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1 Sum

J&W3  DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x
0.5um

W4 DB-608 Dursbond stationary phase* 30m x 0.53mm x .83um
DB-XI.B* 30m x 0.53mm x 1.5um

T&WS DB-XLB* 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

SNLS SDG# §7158-1 - PCB
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J&WS DB-S(S%-Phcnyl)-met}wlsiloxane 30m x 025mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

RESTEK Rix-CLPesticides 30m x 0.25mm x 0.25um
Ritx-CLPesticides I 30m x 0.25mm % 0.20um

* Durabond and DB-XLB are trademarks of J & W.
Instrument Configuration

The samples reported in this SDG were analyzed on one or more of the following instrument systems.
Instrument systems are referenced in the raw data and individual form headers by the Instrument ID
designations histed below.

Instroment ID System Cenfigaration Chromatographic Colnmn
ECD1 HP 6890 Series GC ECD/ECD RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6890 Series GC ECD/ECD RESTEK
ECD4 HP 5890 Series I Plus GC ECD/ECD J&WS5
ECDS5 HP 6890 Series GC ECD/ECD J&EWS
ECD7 HP 6890 Series GC ECD/ECD J&EWS
ECDS8 HP 6890 Series GC ECD/ECD RESTEK

Prepavation/Analvtical Methed Verification

Procedures for preparation, analysis, and reporting of analytical data are docurnenved by General
Engineering Laboratorics, Inc. (GEL) as Standard Operating Procedures (SOP).

o on

Initial Calibration

All initial calibration requirements have been met far this SDG.
CCYV Requirements

Al calibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG.
Quality Control (QC) Information

Swrrogate Recoveries

All the surTogate recoveries were within the established acceptance criteria for this SDG.

SNLS SDG# 67158-1 - PCB
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Blank Acceptance
The blank(s) analyzed with this SDG met the established acceptance criteria.
1.CS Recovery Statement

The lsboratory Control Sample (LCS) spike recoveries for this SDG were within the established
acceptance limits.

QC Sample Designation

The MS and MSD were analyzed on a sample contained in a non-clicﬁt‘s SDG.

MS Recovery Statement

The matrix spike recoveries for this SDG were within the established acceptance limits.

MSD Recovery Statement

The matrix spike duplicate recoveries for this SDG were withn the established acceptance himits.
MS/MSD RPD Statement

The relative percent differences (RPD) between each MS and MSD were within the required acceptance
limits.

Technical Information
Holding Time Specifications

GEL assigns holding times based on the agsociated methodology which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in houts are calculated in the
Alphal IMS system. Those helding times expressed as days expire at midnight on the day of expiration.
All samples in this SDG met the specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All samples underwent sulfur and alumina cleanup
procedure.

Samgple Dilutions

Nomne of the samples in this SDG were required dilutions.

Sample Re.prep/Re-nnalysis

Noﬁe of the samples mn this sample group were reprepped or reanalyzed.

SNLS SDG# 67158-1 - PCB
Page 3of4
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Miscelianeous Information

Nonconformance (NCR) Documentation
No nonconformance reports (INCRs) have been generated for this SDG.

Manual Integrations

Due to software limmitations, some manual mtegrations were performed on standards or samples in order
for the integration of some analytes to match their integration in the calibration used. Certain standards
and QC samples may have required manual integrations to comectly position the baseline as set in the
calibratton standard injections. If manual integrations were performed, copies of all manual mntegration
peak profiles are included in the raw data section of this PCB fraction.

Additional Comments

The additional comrents field is used to address special issues associated with cach analysis, clarify
method/contractual issues pertaining to the analysis and to list any repont documents generated as a result
of sample analysis or review. The following additional cormments were required for this sample set:

Araclors quantitated on the raw data report by the Target data systern do not necessarily represent positive
araclor identification. In order for positive identification to be made, the aroclor must match in patiern
and retention time; as well as quantitate relatively close between the primary and confirmation columns,
as specified in SW846 method 8000. When these conditions are not met, the aroclor is reported as a non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not

match pattern”, or DNC "does not confirm”.
Certification Statement

* Where the analytical metbod has been performed under NELAP certification, the analysis has met all of
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging wilt receive a third level validation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer: V}"‘:":" Cao Date: (0/: . //“ ]

SNLS SDG# 67158-1 - PCB
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QC Summary

Reoort Date: Oetober 11, 2002

Chent : Sandia Nationa! Eaboratorics Page | of 1
MS-0T58
P.0O. Box 5500
Albuquerque, New Mexico
Contact: Pamela M, Puissant
Workorder: 67169
Farmpame O NOM_ Sample_Qmal ___QC Units RPD% _REC%  Range Anlst  Date Time
Semi-Volaliles-PCB Federal
Tath 202231

QC1200202128 Lcs

Aroclor-1260 1.00 (.84 ug/L €4 {47%-1319%) GH1 (923421138
4o 0.200 154 ug/L 7 (34%-116%}
**Decachlorebiphenyi ¢.200 123 vg/L £2 (219%-122%)
QC12006302125 MB
Areclor-1016 u ND ug/L 00,2302 11:27
Aroclor-1221 U ND wg'l
Aroclor-1232 v ND ug'l
Arocior-i2427 U ND ug/L
4roclor-1248 v ND ug/L
Aroclor-1254 L ND gL
Arocjor-1260 U ND gl
**4cmx 0.200 162 - ug/L 8l (34%-116%)
**Pecachlorcbiphenyl 0.200 136 gL 68 (21%-122%%)

e

WNetes:
RER is celculated at the 93% confidence leve! (2-sigrna).
The Qualificss in this report are dedined as follows:

+

Recovery o 53R not within asceptanee limits and/or spike amount not compatibls with the sample or the Juplicate RPD's are 0t applicable where ¢

“*  Indicates arzlyte is ¢ serrogete compournd.

B The anaiyte was found in the blank above the effective MDL.

H  Holdicg time was exceeded

1 Eetimated valve, the znalvts concenmation: fzil above the efective MDL and beiow the effective POL

P The responss beorween the cor{irmation colume and the primary columy is >40%0C

¥ The analyte was apalyzed for but not deteeted Selow thus concenrration. For Orgame and Inarganic cnalytes the result is less than the effective MDL, ]
X Presumptive evidence that the analyte is not present. Please see narrative for further information.

X

Presumgtive evidance that the analyle is notpresent. Please see nagrative for further infromalion.

X Uncenain idertification for gamma spectroscopy.

N/A indizates that spile recovery limits do oot app |y when sampte concentration exceeds spike core. by a factor of 4 or more

~ The Relanive Percent Difference (RPD) obrained from the sample duplicate {DUP) is evaluated against the scecptence critesa when the samplz is greater than
five times (3X) the contract required detection Jimit {RL). [n cases where cither the sample or duplicnte value is less than 5X the RL, a control limit of +/-

the  RL is used to evainats: the DUP result.

Fer PS. PSD. and SDYLT resulis, the values listed are titc measured wrounts, cot Snal concentrations.

Where the analytical method bas been performed under NELAP cernification, the analysis has mei all of the
requirerments of the NELAC standard unless qualified on the QC Sumumary.
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CASE NARRATIVE.
for
_ Sandia National Laboratories
ARCOC-605671
SDG#67158A
ARCOC-605672
SDG#67158B
ARCOC-605673
SDG#H67158C
Case No. 7223.02.03.02

October 14, 2002

Laboratory Identification:

General Engineering Laboratories, Inc.
Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road .
Charleston, South Carclina 29407

Telephone Number:
(843) 556-8171

Sample receipt

Sandia collected thirty-eight soil samples and eleven aqueous sampies on September
9, 10, 12, and 13, 2002. The samples arrived at General Engineering Laboratories, Inc.,
(GEL) Charleston, South Carolina on September 17, 2002, for environmental analyses.
Cooier clearance (screening, temperature check, etc.) was done upon login. The coolers
‘arrived without any visibie signs of tampering and with custody seals intact. The samples
were delivered with chain of custody documentation and signatures. The temperature of
the samples was 3.0, 4.0, and 5.0°C, as measured from the temperature control bottles.

Sample ID 059826-006 was received out of holding. This was the equipment blank
for Cr6. Client was contacted regarding the issue. An NCR was generated.

GENERAL ENGINEERING LABORATORIES
P O Box 30712 - Charleston, SC 29417 « 2040 Savage Road « 29407
(843) 556-8171 » Fax (843) 766-1178
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(SOP) EPI SOP S-007 rev. 2 "The Receiving of Radioactive Samples.” The samples
were stored properly according to SW-846 procedures and GEL SOP.

The samples were received and collected as listed in the table below:

) 1

ARCOC SDG# #iof samples | Collection Date Date Rec’d by Lab
605671 67158A 12 09/09/02 09/17/02
605672 671588 22 09/10/02,09/12/02 | 09/17/02
605673 67158C 15 09/13/02 09/17/02
The laboratory received the following samples:

Laboratory ID Description

ARCOC-605671:

67158001 059820-001

67158002 059821-001

67158003 059822-001

67158004 059823-001

67158005 059824-001

67158006 059825-001

67158020 059820-002

67158021 059821-002

67158022 059822002

67158023 059823-002

67158024 059824-002

67158025 059825-002

ARCOC-605672:

67158007 059828-001

67158008 059829-001

67158009 059836-001

67158010 059837-001

67158011 059838-001

67158012 059839-001

67158026 059828-002

67158027 059829-002

67158028 059836-002

67158029 059837-002

67158030 059838-002

67158031 059839-002

67169001 059827-001

67169002 059826-001

67169003 059840-001

67169005 059826-002

67169006 059826-003

GENERAEL ENGINEERING LABORATORIES
P Q Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29407
{B43) 556-8171 « Fax (843) 766-1178
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67169007
67169008
67169009
67169010
67169011

ARCOC-605673:

67158013
67158014
67158015
67158016
67158017
67158018
67158019
67158032
67158033
67158034
67158035
67158036
67158037
67158038
671695004

Case Narrative

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are contained in the
analytical case narratives in the enclosed data package.

Internal Chain of Custody:

059826-004
059826-005
059826-006
059826-007
059826-008

059841-001
059842-001
059843-001
059844001
059845-001
059847-001
059848-001
059841-002
059842-002
059843-002
059844-002
059846001
059847-002
059848-002
059849-001

Custody was maintained for the samples.

GENERAL ENGINEERING LABORATORIES
P O Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29407
{(843) 556-8171 - Fax (843) 766-1178
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Data Packape:

The enclosed data package contains the following sections: Case Narrative, Chain
of Custody, Cooler Receipt Checklist, Qualifier Flag and Data Package Definitions,
Laboratory Certifications, Volatiles Data, Volatiles QC Summary, Semivolatiles Data,
Semivolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General

Chemistry QC Summary, Radiochemistry Data, Radiochemistry QC Summary, and
Level C Data Package.

This data package, to the best of my knowledge, is in compliance with technical and
administrative requirements.
E;’dith M. Kent

Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 « 2040 Savage Road « 29407
(843) 556-8171 « Fax (843) 7656-1178



o

de

GCMS Velatile Organics
Sandiz Nativmal Labs (SNLS)

SDGH 67158-1
Method/Ana Information
Procedure: Valatite Grganic Compounds {VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SWE46 B260R
Prep Method: SW846 50308

Anglytical Batch Number: 208595

Sample Apalvsis

The folowing chient and quality control samples werg analyzed to complete this sample delivery groupiwork order
using the methods referencad in the Analysis Information section:

Sample ID Client [}
67169001 059827-001
67169502 059826001
7169003 0D59840-001
07 165004 05%849-001
200305537 VBLEO1 (Blank;
1200305558 VBLEKOILCS (Laboratory Control Sample)
Lreparation’s nalvticn] Method Verification

SOP Reference
Procedura(s} Tor preparation. anaiysis and rsporting of analfytizal data are controlled by Generel Engineering

Laboratories. Inc. as Standard Operating Procedw e(s) (SOP). Tre datz discussed in this narrative has been amalyzed
in accordance with GL-0OA-E-038 REV 6.

jhration ti
Dix {0 sofiware limitations, al the data files comprising the initizl calibration curve may not be listed on the initial

calibration summary form. All calibration files arc listed in the calibration histon y repourt in (he "Standard Daza”
seclion.

SDG# 67158-1 -VOA
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Initial Calibeation
Al the inilial calipration requirements weie mel.

CCYV Reyuirements
All the calibration verification standard (CCV) requirements were meL.

wali ontrol Information

Surrogate Recoveries
Surrogate recoveries, in al! samples and quality control samplas, were within the acceptance limits.

Elank Acceptance
Targer analyes were not detected above the reporring imit in the blank.

LCS Recovery Statement
Al the requird analvie recoveries in the laboiatars control sample were within the acceprance limits.

QC Sasaple Designation
Matrix spike analyses were analyzad on a snmple of similar matrix in SNLS sampie delivery group order, # 67354,

MS Recovery Staiement
All the required matrix spiks recoveries were within the acceptance limits.

MSD Recovery Statement
All the required matrix spike duplicaie recoveries were within the acceptance limiis.

ME/MSD RPD Statement

The relative percent differenes (RPD) betwesn the matix, spike and magrix spike duplicate recoveries were within
the acceptance LHimils.

Technical Information

Holding Time Specifications
Al the: samples were prepared and/or anatyzed within the reguired holding time period.

Sample Preservation and Integrity
All sampies mel the sumple preservation and mntegrity requiremants.

Preparstion/Analytical Method Vexification
All procedures were perferued as stated in the SOP.

Sample Dilutions
The samples in this sample delivery group/work arder did not require dilutions.

Sample Re-prep/Re-analysis
Re-analyses were nat required for samples in this sample groupfwork order.

Miscellanecus Informntjon

Nooconformance (NCR} Dotumeatation
A nonconformance report was rot required for this sarople delivery group/work order.

3DG# 67158-1 -VCA
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Manual Integrations

Data files associated with tie inidal zalibration, continuing calibration check, and samples did not require manual
inlegrations

Additional Comments

The following package was generated using an clectronic dzia processing program referred to as ™ viriud
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems o evenwally
generate all data packages clecuonically. The following change from “wraditionsl” packages should be noted:

Analyst/peer reviewer initials and dates are not present on the elecironic data files. Presently, all initials and dates
&re on the original raw data, Thesc hard copies are temporary starel in tie laboratury. An elecoronic signamre page
inserted afler the case parrative of each electronic package will indicate the analyst, reviewer, and report specialist
names associated with twe generation of the datz package. The data vaiidator will always sign and date the case
narrative. Data that are not generated electronically, and such as hend writicn pages, will be scanned and insgried
into the elecronic package.

TIC Comment
Tentatively identified compounds {T1C) were uut reguired for this sampie delivery group/work order,

System Conflguration
The taboratory utilizes the following GLIMS configurations:
Chromatographic Colnmns

Chromatogiaphic seperation of volatile components is accomplished through analysis on one of the foliowing
rolumns:

Cotumn [D Culumn Description
J&W1 DB-624, 60m x 0.251un, 1.4um
J&EW2 DB-624, 75m x 0.550un, 3.0um

instrument Configuration

Instrument svstems are reference in the raw data end individual form headers by the Instrument ID designatians
below:

Iastrurnent ID System Configuration Chromatoegraphic Cojumn PE&TTrup
VOA] HP6R00/HPS973 IZwW1 Teap C
VA2 HP639O/HPSST3 J&EW] Trap C
V{1Ad HPSSO0/HPS972 J&W1 Trepg K
VOAS HP3E9HP3872 J&W] TrepC
VOAT HPARYVHPSST2 J&W2 Trap K

SDG# 67158-1 -YOA
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VOAS HP6290/HP5973 I&W1 Trap K
VOAS HPSEHYHPS973 I&EW1 Trap C
Certification Statement

Where the analytical method has been performed under NCLAP certification, the analysis has met all of the
reqiirements of the NELAC standard anless otherwise noted in the analytical case narrative.

Review Validation

GEL requires all analyuéal data to be verified by 2 qualified datz validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon corpletion of the data packape.

The following data validator verified the infornmtivn presented in this case narrative:

N il Vil
Reviewsr: U ' Date: /s o2

SDGH 67158-1 -VOA

Page d of 4



»e

. , ‘
. QC Summalj} Report Date: September 30, 2002
Client ¢ Sandia National Laboratories Page 1 of 4
MS-0756
P.O. Box 5880
Albuquerque, New Mexico
Cantact: Pamela M. Puissant
Workorder: 67169 :
Parmmame KOM Sample Qual  QC Units RPD% RECY% ° Range Anlsc  Date Time
Volatite-GC/MS Federal ‘
Batch 203595
QCI200303538  LCS .
1,1-Dichlazcethyiene 50.0 45.0 ug/L 90 {PR%-140%) MAP 09/24/02 06:58
Benzene 50.0 458 gL 92 {78%-119%)
Chioroberzene 500 ¢ 49.4 ug/L 99 (32%-120%)
Toluene 500 503 w'l 101 (68%-133%)
Trichloroethylens 50.0 471 uglL 94 (80%-123%)
**Bromofluorobenzene 50.0 64.8 ng’L 130 (67%-136%)
**Dibromofluoremetaane 50.9 60.5 ug™ 121 (62%-148%%)
**Toluene-d8 50.9 58.7 ug'L 117 (58%-139%)
QC1200306542 LCs
1,i-Dichlorgcthylene 50.0 42.6 ug/L %9 (78%-140%) 09/25/02 10:00
Benzenc 50.0 46.9 ugL 94 (78%-119%)
Chlorobenzene 500 50.9 ug'L 102 {82%-120%)
Tolpenc 500 52,0 wg/L 104 {68%-133%)
Trichlorcethyvlene S0.G 50.7 ug/L 104 {80%-123%)
**Bromofluarobenzene 50.0 642 ug/L 128 {67%-136%)
A:Di bromafluoromethane 560 61.4 ug/L 121 (52%-148%)
Toluene-d8 500 577 vg/L 15 (58%-139%)
QC1200307213 148
1,1-Dichloroethylene 50.0 44.Q ug/L 35 {79%-14G%) 09/2402 18:08
Benzenc 50.0 454 ug/L 91 (75%-119%)
Chlorobenzene 50.0 472 ug/L 94 {82%-120%)
Toluene 50.0 44,7 wg'l 91 (68%-133%)
Trichloroethylene 500 469 ug’L 94 {30%-123%)
**Bromofluorobenzens 500 62.7 ug'L 125 (67%-136%)
**Dibromofluororsethane 50.0 03.4 ug'L 127 {62%-148%)
**Totucne-d8 50.0 56.8 oL 114 (58%-139%%)
Q1200303537 MB !
I,t,1-Trichlcroethane U ND ug/L 05/24/02 08:17
1.1,2 2-Tewrachlorocthane U ND ug/L.
1.1,2-Trichloroethane 6] ND ugT
§,1-Dichloroethane U ND ug/l
1,Y-Dhchioroethylene U ND ug'ls
1,2-Dichloroethane U ND ug'L
1,2-Dichicropropane U ND ugL
2-Bwanons U ND ug/L
Z-Hexanone U ND ugfL
4-Methyl-2-pertanone U ND ugL
Acetone ] ND up'lL
Benzene U ND ug/L
Bromodichloromethane U ND ugL
Bromoform ] ND ug/L
Bromomethane U ND ug’L

Y



QC Summary

Workorder: 67169

Page 2of 4
Parmpame ______ . NOM _ Saomple Qual . TQC_TUmis  R¥D%  REC%  Rapge Anlst  Date Time
Volatle-GC/MS Federal
Batck 203395
Carbon disulfide U ND ug'L
Carbon tetrachloride V] ND og’t ,
Chlorobenzene U ND ug/l :
Chigroetaanc u ND ug/l
Chloroform U ND ug/L
Chloromethanz U ND upil.
Dibromochioromethane U ND ug/T.
Ethylbenzene U ND ug’L.
Moathylene chloride v ND ug/L
SyTene U ND ugfl
Tetrachlaroethylene U ND ug/L
Toluene U ND ugl
“richloroethyiens U ND ug/L
Vinwl chloride U ND ugfl.
Aylenes {towl) 1) ND ug/l
cis-1,2-Dichlorocthyiene v D ug/L
cis-1,3-Dichloropropylene U ND ug/L
trans-1,2-Dichlorcethylene v ND ugL
trans-1,3-Dichloropropylene i ND w'L
*+Bromofiucrobenzens 300 &3¢ ug/L 128 (67%-136%)
**Dibromofluaromethanc 530 63.1 ug’L 126 (62%-148%}
Toluenc-d8 300 56.8 ug/L 114 (58%.139%)
QCI20030654]  MB
1,1,1-Triehlorocthane u ND ug/L 09725702 11:18
1,1,2.2-Telrachloroethane U NP ugil,
1,1,2-Trichloroethane U ND ugL
1, {-Dichlorocthane u NI g/l
L.i-Dichloroethylens J ND ugfl
I,Z-Dichloroethane U ND ug'l
i.2-Dichloropropan? U ND ug'L
2-Butanone U ND ug/L
2-Hexanonc U ND ug'L
4-Metkyl-2-pemanont U ND up’l
Acetone U ND ugl-
Benzene u wND ug/_
Bromodichloromethane U xD ug'L
Bramoform ) ND ug'l
Bromomethane U nD ug/l
Carbon disulfide U KD ug/L
Carbon tetrachioride v ~ND ugl
Chlorobenzene U ND ug/L.
Chlproethane U ND ug/L
Chiproform v ND gt
Chloromethane L ND ug/L
Dibromochleromethane v ND ug'L
Frhylbenzene v ND ugL
Wethvlene chlorde r ND ug/L .
Styrenc u ND g/l |

@
“
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QC Summary
Workorder: 67169 Page 3 of 4
Farmname T NOM Sample Qual ___ QC Units REC% __ Range Anist  Date Time
Volatide-GCMS Federal
Batch 203395
Tetwachloroethylene U ND wg/L
Toluene 4] ND -ug/L
Trchlorocthylene u ND ugl
Vinyl chlonde U ND ug/l.
Xxlenes (wowl) U ND ogL
cis-1,2-Dichlorocthylene U ND ue/L
cis-1,3-Dichloropsopylene U ND ugT
trans-1,2-Dichlorasthylene U ND upfL
trans-1,3-Dichloropropylene U ND ug/lL
** Bromofluorohenzene 50.0 61.9 ugL 124 {67%-136%)
**Dibromoflueromethane 506 0.7 ug/L 121 (62%-148%)
**Toluene-d8 50.0 563 ng/L 113 [(58%-139%)
QC1200307212 MB ‘
1,1,1-Trichieroethane U ND uz/l 0924102 19:27
1,1,2,2-Tetracliloroethane U ND ugfl.
1,1.2-Trichloroethane B ND ug/L
1. 1-Dichlorpethane U ND ugd
1,1-Dichlomethylens u ins ug’/L
1,2-Dickloroethane u ND ug/L
1.2-Dichloropropane U ND ug/l,
2-Batanone u ND rg/l
2-Hewanone 8} WD ug/l.
,A 4-Methyi-2-pentanons U ND ug/L
Acetone U WD up/L
Benzene U ND ug/L
Bromedichlorometnans U ND ug/l.
Rromoform v ND ugT. :
Bromomethane U ND ug/'L !
Carbon disulfide U ND ug/L
Carbon tetachlonde T ND ug/L
Chlerabenzene U ND ug/L
Chloroethane i3 ND ug'L
Chloroform U ND ug
Chlororaethane u ND ug/L
[Mbromoechloromethane U ND ug/L
Ethvibenzene U ND ugfl
Methylene chioride u ND ug'l
Styrene 8] WD up.
Tetrachloroethylene U ND ug/L
Toluene J ND prys
Trichleroethylene U ND ug/L.
Vinyt chloride iJ WD ug'l
Kylenes (total) U ND ugL
cis-1,2-Dichlaroethylene u ND ugL
cis-1,3-Dichloropropylens U ND ugT
rans-1,2-Dichleroethylene U ND ugl
trans-1 3-Dichicropropylene U ND ugL
**Bromofivorobenzene 50.0 60.6 ug/L 121 {67%-136%)

o
D,
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Workorder; 67169

QC Summary

Page 40f 4
Parmazme NOM___ Sample Qual __ QC ___Unis RPD% _ RECY% __ Range Anist _ Date Time
Volatile-GC/MS Federal
Baxh 03595
**Dibromefluoromethane 3040 62.2 ug/L 124 {62%148%)
**Tolucne-d8 500 56.8 ug/L 114 (58%-139%)

QC1200305539 67354001 PS -
1,1-Dichlorozthylene 50.0 u ND 43.1 ue/L §6  (67%-129%) 09:25402 15:07
Benzene 50.0 U ND 44.0 ug/L 88 (74%-112%)

Chlorobenzene 50.0 U ND 45.8 ug/L 92 (77%-113%)
Toluene 50.0 u ND 46.1 ug/L 2 {74%-109%)
Trichloroethylene 50.0 U ND 44.8 ug/L 90 (71%-118%)
**Bromofluocrobenzene 50.0 61.5 64.1 ug/L 128 (67%%-136%)
**Dibromoflucromethane 50.0 612 64.1 ug’L 128 (62%-148%)
**Toluene-d8 50.0 56.6 59.1 ug/L 118 {58%-139%4)

QCI200305340 67354001 PSD
1,1-Dichloroethyiene 50.0 U ND 40.5 ug/L 6 3! (0% 11%) 09/25/02 15:33
Benzene 50.0 U ND 420 ug/L 5 34 © (0%-B%)

Chlorobenzene 50.0 U ND 444 ug/L 3 89 (0%-11%)
Toluene 50.0 U ND 44.1 ug/L 5 83 (0%-12%)
Trichloreethylene 50.0 U ND 42.9 ug/L 4 86 (0%-9%%)
**Bromoflucrabenzene 50.0 61.5 65.5 ug/L 131 (67%-136%)
**Dibromoflugromethane 50.0 61.2 633 ug/L 127 (62%-148%)
**Toluene-d8 50.0 558.6 59.2 ug/L 118 (58%-139%)
Notes:

RER. is calculated at the 93% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

Recovery or %RPD pot within acceptance Jimits and/or spike atnount not campatible with the sample or the duplicate RPD's are not applicable where t!
Indicates analyte is a surrogate compound.

B The analyte was found in the blank above the effective MDL..

H Holding time was exceedad

J Estimaied value, the analyte concenrration fell above the effective MDL and below the effeciive PQL

i The response berween the confirmation column end the primary column is >40%D

U The analyte was anatyzed for but not detecied below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. ]
X Presumptive evidence that the anzlyte is pot present. Please see namative for further information.

X Presumptive evidence that the analyte is not present. Please ses narrative for further infromation.

X

Uncertain identification for gamma spectroscopy.

N/A indicates that spike recovery limits 4o not apply when saniple concenxation exceeds spike conc. by a factor of 4 or more.!

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptencs criteria when the sample is greater than
five times (§X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control timit of +/-

the RL is used 16 evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measurcd amounts, not final congentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

“
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GC/MS Volatile Organics
Sandia National Labs (SNLSy
SDG¥ 67158

Method/Analysis Information

Procedure: Voletile Organic Compounds (VOC) by Gas Chromawgraph/Mass Spectrometer
Analytical Method: SW84s5 82604

Prep Method: SWEg46 5030

Analvtical Batch Number: 207140

Prep Batch Number: 202138

Sample Analysis

The fullowing client and quality contro! samples were analyzed to compiete this sample delivery group/work crder
using the methods referenced in the Analysis Information scetion:

Sample ID  CientID

67158001 059820-001
67158002 059821-001
67158003 059822-001
67158004 059823-001
67158005 059824-001
67158006 059825-001
67158007 059828-001
£715R008 059829001
67158009 059836-001
67158010 N56837-001
67158011 059838-001
67158012 059839-001
67138013 059841-001

SDG# 67158 -Y0A

Page 1 of 4
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67158014 059842001
67158015 059843-001
7198016 059844001
7158017 {159845-001
67158018 059847-001
67158019 {159848-001
1200301914 VBLKO1 (Blank)
1200301912 VBLKOILCS ilLaboraory Control Sample)
1200301916 G33E20-00LMS (Mawix Spike)
1200301917 059820-001MSD (Magix Spike Duplicale)

| Preporation/A malvticel Method Verificntion

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlied by General Engineering
Laboratories, Inc. as Standard Operating Procedurs (SOP). The data discussed in this marrative hag been amalyzed in
scoordance with GL-OA E 026 REV.S.

Calibration Information

Due to sofrware limitations, all the data files comprising the initial calibration curve may not be Hsted on the initial
cetibration semmary Torm. All calibration Tiles are listed in the c&libration history report in the “Standard Data™
section.

Initiat Calibration

Al the initial calibration requiverments were met

CCV Reguirements
All the calibration verification standard {CTV) requirements were met.

iy

Surrogate Recoveries
Surrogare Tecoveries, In all samples and quality contro] samples, were within the agceptance Timits.

Blank Acceptance
Target analytes were not detectcd above the roporting Tlimit in the blank

LCS Recovery Stotement
Al! the required analyte recoverics in the laboratory contrnl sample wers within the acceptance limits.

QC Sample Designation
The following sample was desipnared for marrix splie anaiysis:

SDG# 07158 -VOA

Page2oid
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67158001 055820 06/

MS Recovery Statement
All the required matrix spike recovenes were within the acceptance limits.

M) Recovery Statement
Al the required matrix spike duplivuie recoveries were within the acceptance limits.

MS/MSD RPD Staternent
The relative percent differences (RPD) berween the matrix spike and marrix spike duplicate recoveries were within
the acceptance limits. .

I[nternal Standard (JSTD) Acceptance
The internal standard Tesponses, in all samples and quality controt sainples, met the Tequired acceptance criteria.

Technical I

Holding Time Specifications
All the samples were prepared and/or analyzed within the required hoiding time period.

Sample Preservation and Integrity .
All samples met the sample presecvation and integrity requirements.

Preparation/Analyiical Method Verification
Al procedures were performed as stated in the SOP.

Sample Dilutions
The samples in this sample delivery group/work arder did not require dilutions.

Sample Re-prep/Re-analysis
Re-anatyses werz not required for sarples in this sample group/work order.

Miscellaneous Inforggation

Nonconformance (NCR) Documentation
A nonconformance repurt was ot required for this sample delivery gronp/work order.

Mapual Integrations
Data files associated with the initiai caitbration, continuing calibration: check, and samples did not require manuat
wtegrations.

Additional Comments

The [vlluwing package was generated using an electronic data processing program referred to as “virtusl
packaging”. In an effort to increase quality and cfficicncy, the laboratory is developing syskems w everually
generaie all data packages electronically. The following change from "traditional" packages should be noted:
Analyst/peer rovicwer initials and dates are uot preseni un Lhe clectronic data files. Presenty, all inltials ang dales
are on the criginal raw data. These hard copies are temporary stored in the laboratory. An electronic signature page
inserted after the case nwtative of each elestronic package will indicate the analyst, reviewer. and report specialist
names assaciated with the generation of the data package. The data validator will clways sign and date the case

narrative. Daia that are not generated eiectromseally, and such as hand written pages, will be scanned and inserted
1nto the electronic package.

SDGi# 67158 -YOA
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TIC Comment
Tenarively identified compounds (TIC) were not required for s sample delivery group/work order.

System Co! ation
The laboratory utilizes the following GO/MS configurations:

Chromatographic Columns

Chromatographic separaticn of volatile camponents is accomplished through analysis on one of the following
columns:

Column D Column Description

12wl DR 624, 60m x 0.25mm, 1.4um

J&W2 DB-524, 75m x 0.53mm, 3.0um
Insttument Configuration

[nstrument systems are reference in the raw data and individual form headers by the Instrument ID dosignations
Letow:

Iasirument ID Sysfem Configuration {Chromatographic Column P& T Teap
YDAl HFP6890/HP5573 J&W1 TrapC
VOAZ HP6890/HPS973 ’ TEW! TrapC
VOA4 HP58XVHPS5972 J&W1 Trap K
YOAS HP5890/HP5972 Jawl TrapC
VOAT HPS890/HP3972 J&W2 irap K
VOAS HPU890/HPSS73 J1&W1 Trap K
VOAY TIPS890/HP 5973 I&wl Trap C
Certification Stat ¢

Where the analyticat method has been performed under NELAP certification, the analysis has met all of the
requitements of the WEL AC standard unless otherwase noted in 1 analytical case nagrative.

Review Validation

GEL reqaires ail analtytical data to be verified by a qualified data validator. In addition, oll data designated for CLF
or CLP-like packaging will receive 4 third level validation upon compietion of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: Daie: Iofﬁb /"2—
SDGH# 67158 -VOA
Page 4 of4




QC Summary

Report Date: October 10, 2002

Chient : Sandia Naticnal Laboratories Page 1of 3
M35-4756
P.0. Box 5800
Albuquergue, New Mexico
Contset: Pamela M. Puissant
Workerder;  §7158 '
Parmname NCOM Sample  Qual QC Units RPD% REC%  Range Anlst Date Time
Volatile-GCMS Federal
Bauch 202140
QCl200301815  LCS .
1.1-Dichlorocthylenc 508 3.8 ug'kg 92  [F5%-134%) TLW 0920:02 21:06
Benzene 50.0 473 ughkg 95 (80%-120%)
Chlorobenzene 50.0 490 ug/kg 03 (82%-118%)
Toivene 300 47,3 ug/kg 95 (74%-115%)
Trichloroethylene 50.0 46.1 ughke o2 (R0%-119%)
**Bromofluorobenzenc 50.0 56.1 ugrkg 12 (65%-138%)
** Dibromoflucromethane 500 62.7 ug/kg 125 (87%-137%)
** Toluenc-d8 50.0 610 veke 22 (§7%13%%)
QC1200301914 MB ,
1,1,1-Trickloroethane U ND uglkp 09/20/02 22:02
1,1,2,2-Tetrachlorocthane T ND ugkg
1,1,2-Trichlorosfhane: T ND ugkg
1,1-Dichloreethane |5 ND ug'ky
1,1-Dichlorogtaylene U ND ug’kg
1,2-Dichlorosthane U ND up'kg
Al,?-Dichloropmpanc 8] ND ug’kg
2-Butanone U ND ug’kg
2-Hexanone 9] NP ugkg
4-Methyl-2-pentanone u ND ugke
Acelane U ND up/kg
Benzene U ND ug'kg
Bromodichloromethane U ND ke
Bromoform u ND ug’kg
Bromomethane U ND ug’kg
Carbor disulfide U ND ug’kp
Carbon tetrachloride u NP uir'kg
Chlorobenzene u ND ugkg
Chloroethane U NI} ugkg .
Chloroform i§) NI ugkg :
Chloromethane U ND ug'kg
Dibromochloromethane U ND ug'kg
Ethylbenzene 8] ND ug'kg
Methylene chioride U D ug'kg
Styrene U ND ugkg
Terachloroethyiene U ND ugkg
Toluene u ND ugkg
Trichloroethylene U ND ugkg
Vinyl acetate 1 §] XD ugkg '
Vinyl chloride u ND ugikg
Kylenes (total} u D ug’kg
cis-1,2-Dichlorocthyienc U ND ug'kg
cis-1,3-Dichioropropylene U ND ug'kg

o
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Workorder: 67158

QC Summary

Page 20 3
Parmname NOM Sampie Qual QC Units RPD% REC% @ Range Anlst Date Time
Yolatle-GC/AMS Federal :
Batch 102140
trans-1,2-Dichloroethylene T ND ug'kg
trans-1,3-Dichloropropylene U ND ug/ke :
**Bramofluorobenzene 50.0 59.0 ug’kg 118 (69%-138%)
**Dibromofhuoromethane 50.0 62.8 ug’kg 126 (67%-137%)
**Tolucne-d8 50.0 64.4 ug/ky 128 (67%-139%)
QC1200301916 67158001 PS
1,i-Dichlorosthylene 500 19) ND 43.7 ug/L 87 (55%-128%) 09:21/02 07-12
Benzene 500 5] ND 415 ug/L 83 (53%-118%)
Chlorobenzene 500 ) ND 39.2 ug'L 78 (53%-116%)
Toluene 50.0 C ND 398 ug'L 80  (56%-113%)
Trichloroethyiene 50.0 u ND 7 ug'L 89 (54%-119%)
**Bromofluorobenzene 50.0 60.0 58.0 ug/L 116 (69%-138%)
**Dibromofluoromethane 50.0 63.5 673 uwL 135 (67%-137%)
**Toluene-d8 50.0 62.0 61.0 ug/L 122 (67%-139%)
QC1200301917 67158001 PSD .
1,1-Dichioroethylene 50.0 U ND 41.6 ug’L 5 83 (0%-21%) 09/21/02 0740
Benzene 50.0 U ND 42.0 ug/L I 84 (0%-17%)
Chlorobenzene 500 U ND 397 ug/L 1 30 (0%-21%)
Toluene 30.0 v ND 399 ug/L. 0 80 (0%-25%0)
Trichlorocthylene 50.0 u ND 433 ug’L 3 87 {0%-25%)
**RBromoflucrobenzene 50.0 €0.0 59.7 ug/L 118 (69%-138%)
**Dibromoflucromethane 50.0 63.5 64.0 ug/L. 128 {67%-137%)
*Toluene-d8 50.0 62.0 62.1 ug/L 124 (67%-139%)
Notes:

RER is calculated at the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

* Recovery or %RPD not within acceptance limits zud/or spike amour: not compatible with the sampie or the duplicate:RPD's are not applicable where t

R e

s

) Y

Indicates analyts is a surrogate compound.
The analyte was found in the blank above the cffectve MPL.
Holding time was exceeded
Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL
The respense berween the confirmation ¢olumn and the primary column is >40%D
" The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. |
Presumprive evidence that the analyte is not presen:. Please see narrative for firrther information.
Presumptive evidence that the analyte is not present. Please see narrative for further infromation.
Uncertain identification for gamma spectroscopy.

74



o
A

QC Summary
Workorder: 67158 Page 3 of 3
Parmname NOM Sample Qual QC Units RPD% REC% ° Range Anist Date Time

N/A indicates that spike recovery limits do not apply wher. sample concentration exceeds spike conc. by a factor of 4 or mare.:

~The Relative Percent Diffcrence (RPD) obtained trom the samplc duplicate (DUP) is evatuated against the acceptence criteria when the sample is greater than
five times (5X) the contract required detection Limit (RL). In cases where either the sample or duplicate valuc is less than 5X the R1, a control limit of +/-

the RL is used ta evaluate the DUP tesult, ’

[
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concenmrations.

Where the analytical method has been performed under NELAP certification, the analysis has met al] of the
requircments of the NELAC standard unless qualified on the QC Summary.
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS)
SDG 67158-1

Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analvtical Batch Number:
Prep Batch Number:

Sample Analysis

Semivolatile Analysis by Gas Chromatograph/Mass
Spectrometer

SW846 8270C
SWEg46 3510C
201951
201948

The following samples were analyzed using the analytical protocol as established in SW846

8270C:

Sample ID
67169005
1200301424
1200301425
1200301426
1200301427

Client ID

059826-002

SBLKO! (Blank)

SBI.RKO1LCS (Laboratory Control Sample)
059826-002M$ (Matrix Spike)
059826-002MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP),

Calibration Information

Due to the limited capacity of software we do not display all of the current initial calibration files
here. If necessary, a calibration history will be inserted in the package prior to the appropriate

Form 6.

Page 1 of 5
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Diphenylamine has now superseded N-Nitroso-diphenyiamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc, Previous versions
of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as
stated in EPA Method 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso-
diphenylamine decomposes in the gas chromatographic nlet and cannot be separated from
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenyvlamine will be reported as Diphenylamine on all reports and forms.

When calibrations are performed for Appendix [X compounds some of the compounds may not
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCYV Requirements
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this
SDG.

Quality Control (QC)} Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance cniteria for this SDG.

Blank Acceptance
Target analytes were detected in the blank below the reporting limit.

LCS Recovery Statement
The laboratory contro} sample (LCS) spike recoveries for this SDG were within the established
acceptance limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matnx spike analysis.
67169005 (059826-002)

MS Recovery Statement ‘
The matnix spike recoveries for this SDG were within the established acceptance Limits.

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries for this SDG were within the established
acceptance limits.

Page 2 of 5
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MS/MSD RPD Statement
The relative percent differences (RPD) between each MS and MSD were within the required
acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses were within the required acceptance criteria for all samples and

QC.

Technical Information:

Holding Time Specifications

All samples in this SDG met the specified holding time requirements. GEL assigns holding times
based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in hours are calculated in the Alphal IMS system.
Those holding times expressed as days expire at rmdnight orn the day of expiration. GEL assigns
holding times based on the associated methodology that assigns the date and time from sample
collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphal.IMS system. Those holding times expressed as days expire at midnight on the day of
expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
None of the samples analyzed in this SDG required dilution.

Miscellaneous Information:

Nonconformance (NCR) Documentation
No nonconformance report (INCR) was generated for this SDG.

Manual Integrations
No manual integrations were required for any data file in this SDG.

Additicnal Commments
No additional comments are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6850 Series gas chromatograph and a HP 5973 Mass Selective
Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capillary direct.

Page3 of §
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Chromatographic Columns

Chromatographic separation of semivolatile ccmponeﬁts is accomplished through anaiysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID
and 0.25 micron film except J&W DB-SMS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):

Column ID Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane (identified by a
J&W DB-5.625 designation on quantitation reports and
reconstructed ion chromatograms)

Simiiar ¢o the J&W DB-5.625 with low bleed

J&W DB-3M3 characteristics (identified by 2 DB-SMS designation)

EC-5 {SE-54) 5% Phenyl, 95% Methylpolysiloxane

Alitech (identified by a HP-5MS designation)
Hp HP-5MS 5% Phenylmethylsiloxane {identified by a HP-
5MS designation)
ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5
Phenomenex . .
designation)
Similar to the J&W DB-5.625 with low bleed
-SMS?2
J&W DB-5MS2 characteristics (identified by 2 DB-5MS2 designation)
Instrument Cenfiguration

The samples reported in this SDG were analyzed on one or more of the following instrument
systems. Instrument systems are referenced in the raw daia and individual form headers by the
~ Instrument 1D designations histed below:

Ipstrument ID System Confignration Chromatographic Column
MSD2 HPs890/HPS973 DB-5MS2
MSD4 HP6890/HP3973 DB-5MS2
MSD5 HP68OO/HPS973 DB-5MS2
MSD7 HP68S0/HPSS73 DB-5MS2
MSD8 HPOSH/HP5973 DB-5MS?2
Page 4 of 5
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Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

Reviewer: é&m /szak‘uf Date: (D IQlOl

Page 5 of 5
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QC Summary

Report Date: October &, 2002

Chent : Sandia National Laboratories Page 10f 4
MS0756
F.0. Box 5860
Albuguergue, New Mexico
Contact: Pamela M. Paissant
‘Workorder; 67169
Parmname NOM Sample  Qual QC Units  RPD%  REC% Range  Anlst Date Time
Semi-Valatiies-GCMS
Batch 201951
RCI200300425 LGS
1.2 4-Trichlorobenzene 30.0 385 ug/L 77 {(53%-104%) YWF 05/18/02 15:21
i,4- Dichlorobenzene 50.0 0.1 up/L 78 (47%-102%)
2,4,5-Trichlorophenal 100 8.1 gl 89 [67%-106%)
2.4,6-Trichlarophenol 100 86.0 ugL 85 (45%-111%)
2.4-Dinitrotoiuens 500 45.3 ug/L 9 (35%-111%)
2-Chloraphenct 100 71.9 agrll T2 {47%-B7%)
4-Chlora-3-methylphencl 100 81.1 agL 81 (51%-100%)
4-Nitophenol 100 321 gL 32 (10%4-55%%)
Acenaphthene 500 44.G ug/L 88 (63%-111%0)
Hexachlorobenzenc 50.0 42.0 ug/l 84  (67%-114%)
Hexachlorobutadiens 500 385 ug/l 77 (344%-106%)
Hexachlorocthane 50.0 37.3 ug’L 75 (47%-97%)
N-Nitrosodipropytamine 50.0 42.5 ug/l 85 (52%-118%)
Nitroberzene SC.0 7 gl 85  (49%-] 1284y
Pentachlorophenol 100 75.6 ag/L. 76 (31%-110%)
Phenal 100 3i 8 ug/L 2 {16%-442%4)
Pyrene 500 383 ug/l. 7 (68%-117%)
m,p-Cresols 100 6Ll wgl 61 (43%-100%) i
v-Cresol 100 683 ug'l 68 (47%-87%%)
#2,4,6-Tribromophenal 100 91.1 ug/L 93 {TF%-126%)
*2.Fluorobiphenyt 56.0 399 ug/l 38 (32%-109%:3
*2.Flucraphenal 100 45.4 ugi 43 {13%-73%)
“Nitrobenzene-c3 508 368 ugl 74 (33%-107%)
*Phenol-d3 100 30.2 ug/ll 30 (14%0-66%)
*r.Terphenyl-i}4 50.0 408 wg/L 82 (36%-130%)
QC1300301424 MB
1.2.4-Trnchlorobenzens U ~ND ug/l 09/18402 t4:59
1.2-Dichlorobenzene U D ugd
l.3-Dichlorobenzene U ND ug’L
| 4-Dichlorobenzere u ND v/l
2.4 2-Trichieropheno! U ND ug/l,
2,4.6-Trichioropheno} U ND ug’l
2,4-Dichlarophenol 19 ND ugl
2.4-Dimethylphenol U ~D ug/L
2.4-Dhritrophenol | ND ug/l
2 .4-Dinitrotolucne U ND ug/L
2.0-Dinitrotoluene U ND up/L.
2-Chloronaphthalene u ND we'lk
2-Chlorophenol 1 ND up/L
2-Methyi-4,6~dinirophenol U ND ugil
2-Methylnaphthalene U ND ugil
2-Nitropheno! U ND ug/L

14!
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Warkerder: 57168

QC Summary

Pape 20of 4
Parmname B NOM Sample Qual Qc Umits RPD% _RECv _ Range Anist  Date Time
Semi-Volatiles-GC/MS ‘
Balch 201951
2 3. Dichlorobemridhine U ND ugl
4-Bromaphenylghenyiether i ND ug’L
4-Chloro-3-methylphenol U ND ag/l
4-Chloroaniline v N wp/l
4 Chiprophenylphenylether : ND ug/l
4-Nizophenol U ND ug/L
Acenaphthene U ND ug’L
Accnaphthylene u ND g/l
Anthracene U ND we/l
Benzo(a)anthracene v ND uwg’l
Benzof a)pyrene u NR ug’L
Benzofb)ilvoranthene u ND g/l
Benzo{ghi)perylene U ND ugfl
Benzo{k)fluoranthenc | WD ug/L
Butylbenzylpmbalate LS ND ugt.
Carbazole U wND ug'l
Cheysent I8} ND uglt
Di-n-putylphihaidie U ND ug/L
Di-n-octylphthalate & WD up/l i
Dibenzo{a, ryanihracens it ND ug/L
Dibenzofuran U ND ugl
Diethviphthalsie U ND up'l
Dimethylphthalate 9) ND ug/L
Diphenylamine g WD ugfl.
Fluoranthene U NI ug’l.
Fliorenz U wDP ug/L
Hexachlorobenzene U =3 ugfl
Heaachlorobutadicne U ND ugl
Hexachlorocyclopentadiene U ND ug/L
Hexachloroethane v ND ugll
Inderafl,2,3<d]pyrene U ND ug/L
isopharone U ~ND ugl
N-Nijuzosodipropytamine U ™D upt
Naphrhatene T NI ug/L
bitrchenrane U ND wgl.
Pentachlorophenc! U D ugiL.
Phenanthrene &} WD ugl
Phenol 1j ND ug/L
Pyrene U ND ugh
bis(z-Chioroethoxy)methane U ND ug/l ..
Bis(Z-Chloroethyl) ether U ND ug'L
Bis(2-Chloroisepropviyether U KD ug'l
bis{2-Et:ylhexyl)phthalate U ND ugrL
m.p-Cresols u ND ugL
m-Nigoaniline & ND ug/L
o-Cresol v WD ug/l
o-Nitoaniline U ND ugl
p-Nitroanilime U NG ugL

14¢
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QC Summary

War]r.ordf.r: . 67169 Page 3of 4

Parmname T NOM_ Tsample Gual 0C Units RPD% _REC%  Range Aokt Date Time
Semi-Volatiles-GCIMS ‘
Baten 20195
*2.4,6-Tnbromophenal 100 750 ugrl 75 (27%-126%)
*2-Fluorobipheny! 50.0 425 ugl 8BS (32%-109%)
*2-Fhuoroghenol 165 46.7 ugll 47 (13%-73%)
*Nirobenzene-ds 50.0 4371 ug/l g4 (33%-107%)
*Phenol-d5 100 313 g/l 31 (14%-66%)
*p-Terphenyl-d14 0.0 49.8 ugrl 100 (36%-130%)

QCIW0301426 67169005 MS

1,2,4-Trichlorobenzene 168 £2.9 ug'L 83 (44%-102%) 09/18/G2 1849
!.4-Dichlorabenzens 160 803 ugl 80 {48%-95%)

2,4,5- Trichorophenot 200 185 uglL 93

Z,4,6 Trichloraphcnol 200 183 ug/L 91

I 4-Dinttroioluens 100 96.4 ug/L D6 (48%-120%)

2-Chloraphenel 200 159 ugL 75 {32%-98%)
4-Chloro-3-methyiphenol 200 t77 ugil. 38 [(40%-107%)

4-MNiwophenol 200 V1e g/l 55 (16%-78%)

Atcnaphthene 100 943 ug/L 54 (32%-127%)
Hexachlorobenzene 1 86.2 gl 80

Hexachiorobutadiene 160 84.4 ug/L 24

Hexachloroethane 100 78.6 up/l 79 T
N-Nilrosodigropylamine 160 85.5 ug/k 88 {44%-119%)

Nigobenzene 100 823 ug/L 83

Pantachlorophencl 200 180 gl S0 (44%-3104%)

Phenal 200 89.2 ug/l 45 (15%-70%)

Pyrene 106 50 ugl TS (29%-1429%)

m p-Cresols 200 145 ug'l 2

o-Cresol 200 i33 ug/L 76
*2.4.6-Tobromopkenol 200 200 ug/L 100 (27%-126%)
*2-Fluorabiphenyl 100 £0.5 ugll 31 (32%.-109%;

*2-Fluorophenol 200 113 g/l 57 (13%-73%:) .
*Nirobenzene-d3 s 74.9 ug/l 75 (33%-107%) °
*Phenel-d5 200 867 ug/L 13 {14%-66%)
*p-Terphenyl-di4 100 80.4 ugl 30 [36%-130%)
QC1200301427 67169005 MSD

{,2,4-Trichlorobenzene 100 s ug/l 7 78 (0%%-20%) 09/18/07 19:12
14-Dichicrobanzene 100 75.6 upl. 6 78 {0%-20%,)

L4 5-Trichlorophenof 200 184 ug/L H 2

Z.4.6-Trichlorophenoi 20¢ i15 gL pA g0

Z,4-Dinitrotoluene 160 3.0 ug/T 8 g1 {0%-16%)

2-Chlorophenat 200 144 ugl 4 72 {%-25%)
4-Chioco-3-methviphenc! 200 165 ugl 7 83 (0%-25%)

4-Nitrophenol 203 106 ugl e 50 (U%e-25%)

Acenaphthene 163 909 ugl a i (0%:-24%)
Hexachlorobenzene 100 854 ag/L ! &5

Hexachlorebutadiens 163 79.8 ug/t G 80

Hexackloroethane 100 71.8 gl 7 73

N-Nitrosodsprop viamine 100 834 ugL 3 83 (0%-20%)

Nitrobenzene 100 789 ugl 3 79

Pentachlorophenot 2 1453 ugl 8 33 {0%6-17%)
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OC Summary

Workorder: 67169

Page 407 ¢

Parmaame ) NOM Sample Qual qc Units _RPD% REC% _ Range ARt Date Time
Semi-Voladles.GC/MS

Bawch 01951

Phencl 200 86.3 gL 3 43 (0%-29%4)

PyTene 160 823 ugL 9 2 {0%-30%)

m.p-Cresols 200 X ug/L 2 71

a-Cresei 200 14% ug/L 3 75
*2 4,6-Trbromopheno! 200 186 ug/L g3 {273%-126%)
*2-Fluorobipheny] 100 782 ug/L 78 {32%-109%)
*2-Fluorophenol 200 Ny ug/l 54 {13%-73%)
*Nitrobenzens-ds 100 720 ug/l 2 {(33%-107%
*Phenol-ds 200 843 g/l LY {14%-66%}
*p-Terphenyl-¢14 100 87.4 ug/L 87 (36%-130%%)

Notes:

RER is calcuiated at the 35% confidence level (2-sipma).
The Qualifiers in this report are defined as fellows:

Recovery or %RPD not within acceptance limits andf/or spike amount not compatible with the sample or the duplicate RPT's are not applicable where th
Indicates analyte is 2 surragats compound.

The analyte was fo[nnd in the hlank ahove the effective MDL.

Holding time was exceeded

Estimated value, the analyte concentration fell above the effective MDIL and below the efecuve PQL

‘The responsec between the confirmation column and the primary columa is >40%D

The analyie was analyzed for but not detected below this concentration, For Qrganic and Inorganic analytes the resull js Jess than the effective MDL. F
Presumplive evidence that the analyte is not present. Plcase see narrative for further information.

Presumptive cvidence that the analyte is not present. Pleass se2 narrative for further infromation.

Uncertain identification for gamema spectroscopy.

NiA indicates thal spike recovery Jimits do not apply whes sample concentation exceeds spike conc. v 2 factor of 4 or more.
* The Relative Percant Difference (RPD) obtained from the sample daplicale {DUP) is evaluated against the acceptence criteria when the samplc is greater than
five times (5X} the conwact required detection linit (RL). 1n cases where either the sample or duplicais value is Jess than 5X the RL, a contro! limit of +/-

1he

RL {5 used 1o evaluate the DUP result.

For PS, PSD, and SDILT resulis, the valucs Bisted are the measured amounts, nat final concentrations.

Where the analytical method has been performed under NELAP certification, tiie znalysis has mes: ail of the
requirereents of the NELAC srandard unless qualified on the QC Summary.
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS)
SDhG 67158

Method/Analysis Information

Procedure:

Analytical Method:
Prep Method:

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

Sample ID
67158020
67158021
67158022
67158023
67158024
67158025
67158026
67158027
67158028
67158029
67158030
67158031

Semivolatile Analysis by Gas Chromatograph/Mass
Spectrometer

SW846 8270C
SW846 3550B

201961
201960

The following samples were analyzed using the analytical protoce! as established in SW846

Client ID

059820-002
059821-002
059822-002
059823-002
059824-002
059825-002
059828-002
059829-002
059836-002
059837-002
059838-002
(59839-002

Page 1 of 5
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67158032 059841-002

67158033 059842-002

67158034 059843-002

67158035 059844-002

67158036 (59846-001

67158037 (}59847-002

67158038 (059848-002

1200301450 MBSBLKG1 (Blank)

1200301451 SBLKO1LCS (Laboratory Control Sample)
1200301452 059820-002MS (Matrix Spike)
1200301453 056820-002MSD {Matrix Spike Duplicate)

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reporting of anzlytical data are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP}.

Calibration Information

Due 10 the limited capacity of software we do not display all of the current initial calibration files
here. If necessary, a calibration history will be inserted in the package prior to the appropriate
Form 6,

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions
of EPA Method 8270 (pnor to 8270C) listed N-Nitroso-dipbenylamine as a CCC. However, as
stated in EPA Method 8270C, Revision 3, Decamber, 1996, Section 1.4.5, "N-Nitroso-
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine." Studies of these two compoumds at GEL, both independent of each other and
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms.

When calibrations are performed for Appendix IX compounds some of the compounds may not
be calibrated exactly according to the criteria 1o Method 8270C. If the %RSD is greater than

15% or the correlation coefficient is less that .99 then the analyte is quantitated using the
response factor. If the analyte is detecied then the sample is reanalyzed for that analyte on an

Page 2 of 5
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instrument that is compliant with the criteria in the method.

Initial Calibration
Al} mitia} calibration requirernents have been met for this SDG.

CCY Requirements
Al calibration verification standard (CVS, ICV or CCV) requirements have been met for this
SDG.

Quality Controel (QC) Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Biank Acceptance
Target analyfes were detected in the method blank; however, the hits were below the reporting
Himit. .

LCS Recovery Statement
The laboratory control sample (LCS) spike recoveries for this SDG were within the established
acceptance limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis.
67158020 (059820-002)

MS Recovery Statement
The matrix spike recoveries for this SDG were within the established acceptance limits.

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries for this SDG were within the established
acceptance limits,

MS/MSD RPD Statement
The relative percent differences (RPD) between eack MS and MSD were within the required
acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses were within the required acceptance criteria for all samples and

QC.

Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirernents. GEL assigns holding times

Page 3 of 5
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based on the associated methodology that assigns the date and time from sample collection or

sample receipt. Those holding times expressed in hours are calculated in the Alphal IMS system.

Those holding times expressed as days expire at midnight on the day of expiration. GEL assigns
holding times based on the associated methodology that assigns the date and tune from sample
collection or sample receipt. Those holding times expressed in hours are calculated in the
AlphaLIMS system. Those holding times expressed as days expire at midnight on the day of
expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
None of the samples analyzed in this SDG required dilution.

Miscellaneous Information:

Nonconformance (NCR) Documentation
No nonconformance report (NCR) was generated for this SDG.

Mannual Integrations
No manual integrations were required for any data file in this SDG.

Additional Comments
No additional comments are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective
Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capiliary direct.

Chromategraphic Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 mihimeters 1D
and 0.25 micron film except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and (.33 micron
film}:

Column ID Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane (1dentified by a
J&W DB-5.625 designanon on quantitation reports and
reconstructed ion chromatograms)

Pagedof 5
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J&W DB-5MS

Alltech

HFP

Phenomenex

J&W DB-3MS2

Similar to the J&W DB-5.625 with low bleed characteristics
(identified by a DB-5MS designaiion)

EC-5 (SE-54) 5% Phenyli, 95% Methylpolysiloxane (1dentified
by a HP-5MS designation)

HP-5MS 5% Phenylmethvisiloxane (identified by a HP-5MS
designation)

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5
designation)

Similar to the J&W DB-5.625 with low bleed characteristics
(identified by a DB-3MS2 designation)

Instrument Configuration

The samples reported in this SDG were analyzed on one or more of the following instrument
svstems. Instrument systems are referenced in the raw data and individual form headers by the

Instrurnent ID designations histed below:

Instrument ID
MSD2
MSD4
MSD5
MSD7
MSDg&

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case

narrative.

Review Validation:

GEL requires all analytical data to be venified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion

of the data package.

System Configuration Chromatographic Column
HP689O/HP5973 DB-sMS2
HP6890/HP 5973 DB-5MS2
HP6ES0/HPS973 DB-5MS2
HPG68SU/HP 5973 DB-5MS2
HP6BS0/HP3973 DB-5MS2

Reviewer: ‘@Mm A ‘Hewnd Date: 19;"4 o2
[
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QC Summary

Report Date: October 9, 2002

Client : Sandiz National Laboratories Page 1 of 4
MS-0756
P_O. Box 5800
Albuguerque, New Mexico
Coatact: Pamela M. Puigsant
Workorder: 67158
Parmname _ - NOM Ssmple Qual __ QC  Units RPD% REC% _ Range Anlst  Date Time
Semi-Volatiles-GOMS Federat
Batch 2019681
QC1260301251 iCs
Pyridine 1670 Ti0 ug'kg 44 GB1  09118/G2 16:48
1.2 4-Trichlarcbenzene 1870 1170 ug'kg T {27%51%)
1.4-Dichlorobenzene 1670 1080 ugfke 64 £25%-85%)
2,4,5-Trichioropheno! 3330 2750 ugke 83 (42%-96%)
2.4.6-Trichieropheno! 3330 2520 ug’kp 76 {32%-91%)
2.4-Dinityotoluene L8670 1320 ugfig 79 (S0%-109%)
2-Chiarophenc] 3330 2310 ug’kg £9 (31%-85%)
4-Chioro-3-methylphenol 3330 2760 ugkg 83 (34%-97%)
4-Nitrephenol 3330 2410 ug’kg 7 32%-128%)
Acenaphthene 1670 1256 Ugikg 73 [39%-98%)
Hexachlorobenztne 1670 13:0 ugfkg 79 [41%-103%)
Hexachlorobutadiene 1670 1080 upfkg 65 121%-94%)
Hexachioroethane 1670 106G ugfig 64 (25%-86%)
N-Nitrgsodipropylanmine 1620 1160 ugkg 69 (34%-90%)
Nirobenzens 1670 1320 up/kg 68 (30%-84%;
Pentachleropherol 3330 1910 up/kg 57 (27%-109%)
Prenol 3330 Z430 ug'kg 73 (3 1%4-83%%)
Pyrene 1670 1230 ugkg 74 (3% 110%) qe T
1,p-Cresols 3330 2420 ugke 73 (40%-83%)
o-Cresol 3330 2350 g 70 (34%-86%)
*2 4,56-Trnbromophenol 3330 2490 ug/ky 75 (23%-111%)
*2-Yluarobiphenyt 1670 1200 uz/kp 72 (21%-1D4%) -,
~2-Fluorophenol 3139 2390 ug/kg 7 (22%-93% T
*Nitrobenzens-ds 1679 Lo ug/kg 67 (24%-97%])
*Phenoi-¢3 3330 2480 ugikg 4 (22%-99%%}
=p.Torphenyi-d14 £670 1470 uglhg B8 (30%-133%)
QC.200301450 MB
1.2,4-Trichlorobenzene U »D ug/kg 9918702 16:27
1.z-Dichlorebenzene U ~D ug’kg
|.3-Dichlorobenzene U ND ug/kg
{ A-Dichlozobenzene 4] ND ug/ke
24,5-Tnchlorophenot U ND ug/kg
2,4.6-Trichlorophenol U ND up'ke
2 #4-Dichipropheno! L ND ugkg
2.4-Dimethylphenol u ND ugkg
2.4-Diniirophenol v XD ugkeg
2.4-Dinitrotolucne U ND ugfkg
2 6-Diritrorglucae 1 ND ugi'kg
2-Chloronaphthalzre U NB upfkg
2-Chiorophenol U ND up’kg
2-Methyled G-ginttrophenot U ND ug'kg
2 Methyinaphthalene 9 WO ug/xg

) Y
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Workorder: 67158

OC Summary

Page 20f §
Parmname “NOM " Ssmple_Qual QC Units RPD%  REC% __ Range Amist __ Date Time
Semi-Volatiles-GC/MS Federsl ’
Hatch 201961
2-Nitraphenol U ND ug’k3
3,3-Dichiorobenzidine U WD ug'kg
4+Bromophenylpheaylether 19) ND ug/kg
4-Chloro-3-methyiphenol U ND ug'kg
4-Chloroaasline u ND ug/kp
4-Chlorephenyiphenylether U ND ug’kg
4-Nirophenol u ND ug/ke
Acenaphthene U ND ugfig
Acenaphthylene 5] NE up'kg
Anthragene I ND Wk
Benzo{ajenthracens L ND kg
Benzo(a)pyrene v ND ugka
Benzo{b}fluoranthenz U ND ug’ke
Benzo{ghijperylene U ND ug'kg
Benzock)flupranthene U ND ug’kg
Butylbenzylphthalate S ND ng'kg
Carbazoie 19 ND ug'kg
Chrysenc U ND ugfkg
Di-n-buty|phthalate U ND uglkg P
Di-n-gctyiphthalate U ND ve'kg
Dibenzo{a hianthracens U ND ug’kg
Dibenzofuran U ND ug'kg
Diethviphthalate U ND ug'kg
Dimethylphthalatz U ND ppikg
Diphenylamine | KD ug/kg
Fivoranthens u ND ugkg
Fluowne u ND ugrkg
Hexachiorobenzere U ~D ug/kg
Hexachlorobutadienc U ND uzrkg
Hexachlorotyclopentadiene u ND ug’kg
Hexachloroethane u nND up/kg
Indeno(l.2,3-¢d)pyrenc U "ND ugkg
[sophorone U ND ug'kg
N-Nitrosodigropylamine U ND ug'kg
Naphthalene U ND ug'kg
Nitrobenzene & ND ugka
Peptachiorophenal U nND uzxg
Phenanthrene U ND upfxg
Phenot U ND ug/kg
Pyrene J ND ug’Ky 3.
bis(2-Chlorgethoxy ymethane 9 NI upfikg
bis{2-Chloroethy)) ether T Nk ugfig
bis(2-Chioroiscprepyether T ND ugfkg
bis(2-Ethylhexyl)phthatate J 195 ugkg
m.p-Cresols U ND ugkg
m-bitraaniiine U ND vg'kg
o-Cresof u ND ug/kg
o-Nitroaniliae U ND’ ugkg

14!
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QC Summary

VWorkerder: (7158 Page 30of 4
Parmname . NOM Sample Qual QC Uity RPD% REC% _ Range ARkl Date Time
Scmi-¥platiles-GC/MS Feders)
Bach 20i%61
p=Nitrsaniine NI ug’kg
*2,4,6-Tribtomopheool 3130 31100 ugike 61 (23%-111%)
*2-Fluorobiphenyl 1670 1110 ug/kg 67 (21%-104%3
*2-Fluorophkenn! 33360 2350 ug'kg 70 (2296-93%)
*Nirobenzene-o5 1670 1180 uglkp 7i (24%-97%)
*Phenol-dS 3330 2300 ug'kg 59 (22%-99%)
*n-Torphenyi-did 1670 1350 ugrkg BL (30%-133%)
QCI1200308452 67158020 MS
Pyridine 167¢ Q.00 ug/kg 09/18/02 17:30
1,2 4-Trichlorobenzene 1670 U ND 1910 ugkg 61 {15%-112%)
1,4-Dichlorobenzene 1670 u ND 923 ug'kg 55 ([ 199%-85%}
2.4,5-Trichlorophencl 3330 U ND 2300 ug/ke 69
£.4,6-Trichlorophenol 3330 u ND 2020 ugrkg 61
2,4-Dinitrototuene 1676 U ND 1230 uzlkg T4 (2%-117%)
2-Chioropheno) 3336 U ND 1540 ug'ky S8 (13%-101%)
4-Chloro-3-methyipheneol 130 U ND 2460 ug/ke T4 (23%-118%)
4-Nitrophenol 1330 & ND 2300 ug'kg 62 (20%-126%)
Acenaphthene 1670 V) ND 10H) ug'kg 61 (15%-113%)
Hexachlorobenzens 1670 U ND 1220 ug'kg 75 i
Hexachlorobutadiens 1470 u ND 928 ug'kg k1
Hexachlosocthane 1670 U ND 950 ug’ke 6
N-Nitrosodipropylamne 1670 L KD 986 ugg 39 {18%%-106%)
Nitrobeazene 1670 u ND 1610 ug/icg 6i
Pentachlorophenod 3330 u ND i640 ug'kg 49 (34%-110%)
Phenal 3330 v ND 2000 ug’kg 80 (17%-104%)
Pyrene 1670 v KD 80 ug/kg 71 (26%-130%)
m.p-Cresols 3330 U ND 2060 ug/kg 52
o-Cresol 1330 U ND 1990 ughe 60
*2,4,6-Tribromophenol 3330 2030 2319 ugfkg 59 (23%-H11%)
*2-Fluorobiphenyl 1670 983 847 uglkg 57 21%-104%4)
*2-Fluorophenol 3330 2140 1980 ugkg 59 (22%-93%)
*Nitrobenzene-d5 1670 1090 992 ugkg 60 (24%-97%)
*Phenol-d3 3330 2050 2020 ug’kg 61 (22%-59%})
*p-Terphenyl-d14 1470 1360 1350 uglkg B4 (30%-133%)
QTI200363453 67158020 MSD
Pyndine 1670 0.00 ug’ke DOHBIO2 17:5)
1.2,4-Trichlorobenzene 1670 v ND 1080 ugikg 6 55 {0%31%%)
1.4-Dichlorobenzene 1670 U ND 1030 ugkg 11 62 {0%-36%)
2.4,5-Trichlorapkenoi 3313C 5 ND 2680 ugke 15 80
2.4.6-Trichleraphenoi 3330 U ND 220 ugfkg 10 67
2.4-Dinitrotofuene 1672 U ND 1380 ug/xg (2 83 (0%-37%)
2-Chicrophenal 333 U ND 2180 ug’kg 12 65 (0%-34%%)
4-Chloro-3-methylphenc] 3330 U ND 2710 ug’kg i) 8. [0%-34%)
4-Nitrophenol 3330 U ND 2550 ug’kg 10 77 [0%-35%)
Acenaphthenc 1570 u ND 1140 ugkg 12 6% {09%-33%)
Hexachiorobenzene 1570 U ND 1420 ug/kg 13 g5
Hexachiorobutadiene 1670 U ND 356 ugkg 7 60
Hexachlorocthane 1670 u ND 1010 ugfkg 7 61

14:
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Workorder: 47158

OC Summary i

) Page dof 4
Parmname T NOM ) Sample Qual _‘¢QC Tnits RPD%  RECY% Range  Anlt Date Time
Semi-Volatles-GOMS Federal
Bazch 201951
N-Nitrosodipropylamine 1670 U ND 1090 ug/kg i 66 {0%-29%)
Nitrobenzene 1670 U ND 1080 ug’kg & 65
Pentachlorophenol 3330 &} ND 1B00 ug'kg s 34 {0%-40%)
Phenol 3330 ) ND 2260 epkg 12 68 {D%-37%)
Pyrene 1670 L&} ND 1230 ugflep 5 4 {0%-39%)
n.p-Cresols 3330 U ND 2400 ug/kg 15 72
0-Cresgl 3330 U ND 2270 ug'kg 13 68
*2,4.6-Tribromophenol 3330 2030 2610 ugkg 78 (23%-111%)
*2-Fluorobiphenyl 1670 983 1000 ug’kg 60  {21%-104%)
*2-Flucrophenot 3330 2140 2120 ug/kg 54 (22%-53%)
*Nitrobenzene-ds 1670 1080 783 vg'kg 59 {24%-57%)
*Phenol-d5 3330 2050 2220 ug'kg 87 (22%-99%)
*o-Temphenyl-d 14 1670 1360 1370 ug'kg B3 {30%-131%)
Notes,

RER is cakulaled at the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

s S A v

Recovery or %RPD no! within sceeptance limits and/or spike amount not compatible with the sample or the duplicate RPD's are not applicable where th
Indicates analyte is & surrogates compound. &
Tke analyte was found in the blank zbove the effective MDL

Holding thne was exceeded

Estimated value, the analyte concentration fell above the effective MDL and bzlow the effective PQL

The response between the confimalion column and the primary columr, is >40%D

The znalyte was analyzed for but not delected below this concentration. For Organic and Tnorganic analyies the resull is less than the effective MDL. F
Presumptive evidence thal the analyte is not present. Please see narrative for further information.

Presumiptive evidence that the analyte is not present. Please ses namzative for furlher infromation,

Uncermin idengdfication for gamima spectroscopy.

N/A indivates that spike recovery limits do not apply when sample concentration exceecs spike conc. by a factor of 4 or mors.
" The Relative Percent Difference (RPD) oblained from the sample duplicate (DUP) is cvalustzd against the accepierce criteria when the sample is greater thap
five times ($X} the conwact required delection limmit (RL). In cases where either the sampie or duplicate value is less than 5X the RL, 2 sonteo) limit of +-

the

RL is used to svaluate the DUP result.

For PS, PSD, and SDILT resuls, the values listzd are the measured amounts. not final soncentrations.

Whete the anaiytical method has been performed under NELAP certification, the analvsis has met all of the
requirzmems of the NELAC standard unless qualified on the QU Summary.

14«
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Method/Analvsis Information

Procedure:

Analviical Method:

Prep Method:

Analvtical Batch Number:
Prep Batch Number:

Sample Analysis

The following samples were analyzed using the anaiytical protocol as established in SW846 8082Z:

Sampie ID
67158020
67158021
67158022
67158023
67158024
67158025
67158026
67158027
67158028
67158029
67158030
67158031
67158032
67158032

PCB (Case Narrative
Sandia National Labs (SNLS)
SDG# 67158

Polychlorinated Biphenyls by Method 8082
SW846 8082

SWB46 3550B

201940

201939

Client ID

059820-002
059821-002
059822-002
059823-002
059824-002
059825-002
(059828-002
059829-002
059836-002
059837-002
059838-002
(59839-002
£$59841-002
059842-002
059843-002

SNLS §DGi#67158 - PCB
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. 67158035 059844007
' 67158036 059826.001
67138037 059847-002
67158038 059848-(02
1200501405 PBLEO1(Method Blank)
1200301404 PBLK( LCS{Iaboratory Coriral Sample)
1200301405 059820-002MS(Matrix Spike)
1200301406 039825-302MSD(Marrix Spike Dupiicate)
Sysiem Configuration
Chromatographic Colomns
Celumn ID Column Description
1&W1 DB-3(5%-Phenyi)-methylsiloxane 30m x §.33mm x 1.5um
DB-60% Durabond stationary phase* 30m x 0 33mm x ¢.5um
18W? DB-3(5%-Phenyl)-methvisiloxane 30m x 0.32mm x 1 Oam
“  DB-1701 Durabond stationary phase® 30m x 0.32mum x 2.5um
‘ 1¥B-5(5%-Phenyl}-methylsiloxane 30m x 0.53mm x 1.50m
J&W3  DB-1701{14% Cyanopropylohenyl)-methylssioxane 30mx 0.53mm x
0.5um
1 W4 DB-60& Durabond stationary phase¥ 30m x 0.53mm x .83um
DB-X1.B* 30m x 0.53mm x 1.5um
JEWS DB-XLB* 30m x 0.25mm x 0.25um
T DB-17MS{30%-Phenvi)-metnylsiloxane 30m x 0.25mm x 0.25um
J&WE DB-5{5%-Phenyl}-methylsiloxane 30m x 0.25mm x 0.25um
DB-17MS{50%-Phenvl}-methyls:loxane 30m x §.25mm x §.23um
- icides 3 23 < .25
RESTEE Rtx-CIL Pesticides Om x 0.25mm x 0.253um

) Y

Rtx-ClLPesticades 11 30m x 0.25mm x 0.20um

* Durebond and DB-XLEB are wademarks of J & W.

SNLS SDGH6T13E - PCB
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Instrument Configuration

The samples reported in thus S were enalyzed op one or more of the follow ng instrument svstems.

Instrument svsiems are Teferenced in the raw data and individual form headers by the Instrument [
designziions listed below.

Instroment 1D System Configuration Chromatographic Column
EC HP 6890 Seres GC ECDV/ECD RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6890 Seriez GC ECD/ECD RESTEK
ECD4 HP 3890 Series I Plus GC ECDVETD J&W3
ECDS HP 6890 Series GC ECD/ECD J&WS
ECD7 HP 6890 Senes GC ECD/ECD I&WS
ECDS HP 6390 Senes GC ECD/ECD RESTEK

Preparation/Analvtical Method Veritication

Procedures for preparation, analysts, and reporting of analytical data are docwmnented oy General
Engineering Laboratories, Inc. {GEL) as Standard Operating Procedures (SOP).

Calibration Information

Inidial Calibration
All initie] cahibration requirements have been met for this SDG.
CCV Requirements

All caitbration verification standard(s) (CVS, ICV or CCV} requiremeants have been met for this SDG

Qualitv Control {QC) Infermation

Surrogate Recoveries

All the surrogate recoveries were within the established acoceptance eritena for thus SDG.
Blank Acceptance

The biank{s) analyzed with this SDG met the established acceptance criteria.

LCS Recovery Statemest

The laboratory Control Sample (LCS) spike recovenes for this SDG were within the established
acceptance limits.

SNLS SDG#67158 - PCB
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QC Sample Designation
The following sample was sclected for the PCB method QC:

Client Sample [D# Laboratorv Sample IDE

059820-002 67158020
The method QC included a Matnx Spike (MS) and Matnx Spike Duplicate (MSD).
MS Recovery Statement
The mstrix spike recoveries for this SDG were within the established acceptance hmits.
MSD Recovery Statement
The matnix spike duplicate recoveries for this SDG were within the established acceptance limits.
MS/MSD RPD Stateroent

The relative percent differences (RPD) between each MS and MSD were within the required acceptance
irmits,

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology which assigns the date and time from
sample collection or semyple receipt. Those holding times expressed in hours are calculated w the
Alphal.IMS system. Those holding times expressed as days expire at midnight on the day of sxpiration.
Al samples m this SDNG met the specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were performed as stated 1n the SOP. All samples underwent sulfur and alumina cleanup
procedure.

Sample Dilutions

None of ihe samples in this SDG were required dilutions.

Sample Re-prep/Re-analysis

Norne of the samples in this sample group were reprepped or reanalyzed.

Miscellaneous Information

Nenconformance (NCR) Decumentation

No nenconformanee reports {NCRs) have been generated for this SDG.

SNLS SDG#67158 - PCB

Paged of 5

678



»eo

Manual Integrations

Due to software limitations, some manual ntegranons were periormed on standards or sampies 1n order
for the integration of some analytes to match their integration in the calibration used. Certain standards
and QC samples may have required manual integrations to correctly position the baseline as set 1n the
calibration standard injections. If manuval integrations were performed, copies of all manual integration
peak profiles are included in the rew data secnon of this PCB fraction.

Additional Cominenis

The additional comments field is used to address special issues associated with eack: aralysis, clanify
method/contractual issues pertaining to the analysis and to list any report docurnents generated as a result
of sample analysis or review. The following zdditional comments were required for this sample set:

Aroclors quantitated on ihe raw data report by the Target data svsiem do nol necessarily represent positive
arocior idenification. In order for positive identification to be made, the aroclor must match in pattern
and retenzion time; as well as quantitate relatively close between the primzry and confirmation columms,
as specifled in SW846 method §000. When these conditions are not met, the aroclor is reporied as a non-
detect on the data report. These situations will be rroted on the raw data as DMP, representing "does not
match pattern”, or DNC "does not confirm”.

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has met all of
the reguirements of the NELAC standard unless otherwise noted m the analytical case narrative,

Review Validation:

GEL requires all analyticat data to be verified by a qualified data validator. In addition. ail datz

designated for CLP or CLP-like packamng will receive a third level validation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer: _\J,:Fﬁ:»; ao Date: T
¥ 7

SNLS SDG#67138 - PCB
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QC Summary

Workorder: 67158 Page Zof 2

Parmpame — —__ NOM __ Ssmple Quai QC  Unis_ RPD% REC%  Ramge Anist  Date Time
N/A indicates that spike recovery limtits do notapply when sample concentration exceeds spike conc. by a facter of 4 or more,
~ The Relative Percent Difference (RPD) obtained from (he sample duplicatc {D1P) s evalnated against the acceptence critciia when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where erther the sample or duplicete value is less than 53X the RL, a controt limit of +/-
the RL is used to cvaluate the DUP result.
For PS, PSD. and SDILT results, the values listed ate the mzasured amounts, not final concentrations.

Whers the analytical methed has been performed under NELAP certification, the analvsis has me: all of the
requirements of the NELAC stanclard unless qualified on the QC Summary.

18z
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QC Summary

Report Date: October 10, 2002

Client : iﬁ:ﬂ;;s}:mm Laboratories Page 1of 2
P.0. Box 5800
Albuguerquc, New Mexico
Contact: Pamela M. Puissant
Workorder: 67158
Parmoame _ o NOM Sample Qual  QC Units RPD% REC% _ Rampe  Anlst  Date Time
Semni-Votatiles-PCB Federal
Batch 201%40
0C)200301404  10S
Aroclor-1260 313 288 ugkg 57 {48%-116%) GHI 09/23/217:05
**icmx 65.67 174 ug/kg 1 (319%-120%)
**Decaznlorobiphenyl 867 187 terke 53 (54%-115%;
QCL 2003011403 MB
Aroclor-101{6 r ND ug’kg 09125102 16:53
Aroclor-122! U D ug'kg
Aracior-1232 u ND upikg
Aroclor-1242 U ND ug/kg
Arpelor-1248 v ND ug/kg
Argcior-1234 v ND ug/kg
Aroclor-1260 . U ~D ugkg
*44cmx 5.67 179 ke 55 (34%-1209)
**Decachlorobipnenyl 6.67 183 veke 91 {34%~115%)
QC1200301405 67128020 MS
Arpclor-1260 333 10.9 372 e’k 78 {36%- 14%) 09725/02 1729
**demy 6.57 5.0 154 ugke 75 (31%-120%)
*+Decachiorobipheny! G.67 324 147 uske 4 (3a%-1L15%}
S QCIZ00301405  §715R0IN  MSD
Aracior-1260 333 109 378 ke 2 81 -30%1 092502 [T42
*#4omx 667 5.0¢ 140 ng/kg 00 {31%-120%)
**Decachiorobiphenvl 6.67 5.24 131 ug’kg 75 (34%-i5%:
Wates:
REF. is calcuiated at the 55% conddence level (2-sigma).
The (puakfiers in this report are defined as follows:
* Recovery or %RPD not within acceptanes finits and/or spike amownt pet compatible with the samplz or the duplcate RPOY's are not applicable where €

**  Indicates analyue is a surrogate compouand.

B The anaiyte was found in the blank abeve the effective ML,

H  Holding time was exceedsd

1 Estimated vaiue, the analyic concentration fell above the effective MDL and below the eifective PQL

P The respoase between t1e confirmation colurn and the primary columa is =40%D

U The analvte was analvzed for but not detected telow this concenwaticn. For Organic 2ng Inorganic analytes the result is Joss than the effective MDL. }
X Presumptive evidence that the analyte is not present. Please see narrative for further informaticn.

X Presumptive cvidence tha the znalyic is not present  Please sz2 narrative for farther mfromation.

X Ungerwinidentifcation far gamma specTescopy.

¢o




. PCB Case Narvative
’ Sandia National Labs (SNLS)
SDG# 67158-1

Method/Anatysis Information
Procedure: Polychlorinated Biphenyls by Method 8082
Aualytical Method: SWg46 8082
Prep Method: SW846 3510C
Analytical Batch Number: 202231
Prep Batch Number: 202230
Sample Anslysis
The following samples were analyzed using the anaiytical protocol s established in SW846 8082:

Sample ID Client ID

6;;’ 165006 059826-003

1200302125 PBLKO1(Method Blank)

1200302128 PBLKDILCS(Laboratory Control Sample)

“" System Configaration
Chromatographic Celomns
Column ID Cohumn Description
I&EW1 DB-S(S%-PhcnyI)—met‘;\ylsiloxam 30mx 0.53mm x { 5um
DB-608 Durabond stationary phase® 30m x 8.53mm x 0.5um

1&W?2 DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase® 30m x 0.32mm x 0.5um

DB-5(5%-Phenyl)-metirylsiloxane 30m x 0.53mm x 1.5um

J&W3  DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x
0.5um

TE W4 DB-608 Durabond stationary phase* 30m x 0.53mm x .83um
DB-XIB* 30m x 0.53mm x 1.5um

T&WS DB-XLB* 30m x 0.25mm x 0.25um
DB-17MS(50%-Pherryl)-methylsiloxane 30m x 0.25mm x 0.25um

. SNLS SDOG# §7158-1 - PCB
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T&W6 DB-5{5%-Fhenyl}-methylsiloxane 30m x 0.25mm x 0.25um
DB-17M8(50% Phenyl)-methvlsiloxane 30m x 0.25mm x 0.25um

RESTEK Rtx-CLPesticides 30m x 0.25mm x (.25um
Rix-CLPesticides [T 30m x 0.25mm x 0.20um

* Durabond and DB-XLB are trademarks of J & W.
Instroment Configuration

The samples reported in this SDG were analyzed on one or more of the following instrument systems.
Instrument systems arc referenced in the raw data and individual form headers by the Instrument ID
designations listed below,

Instrmment ID System Confipuration Chromatographic Columm
ECD1 HP 6890 Series GC ECD/ECD RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6890 Series GC ECD/ECD RESTEK
ECD4 HP 5890 Series H Plus GC ECD/ECD J&WS
ECD5 HP 6890 Series GC ECD/ECD JE&EWS
ECD7 HP 6890 Series GC ECD/BCD J&WSs
ECDS HP 689G Series GC ECD/ECD RESTEK
Preparation/Analytical od ¥V ion

Procedures for preparation, analysis, and reporting of analytical date are documented by General
Engineering Laboratories, Inc. (GEL) as Standard Operating Procedures (SOP).

Calibration Information

Initial Calibration

All initia] calibration requirements have been met for this SDG.

CCV Requirements

All calibration verification standard(s} (CVS, ICV or CCV} requirements have been met for this SDG.
Ouality Coptrol (OC) Information

Swrrogate Recoveries

All the surrogate recoveries were within the established acceptance enteria for this SDG.

SNLS SDG# 671581 - PCB
Paped ofd
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Blank Acceptance
The blank(s) analyzed with this SDG met the established acceptance criteria.
LCS Recovery Statement

The laboratory Control Sample (LCS) spike recoveries for this SDG were within the established
acceptance limits,

QC Sample Designation

The MS and MSD were analyzed on a sample contained in 2 non-client's SDG.

MS Reeovery Statement

The mawix spike recoveries for this SDG were within the established acceptance limits.

MED Recovery Statement

The matrix spike duplicate recoveries for this SDG were within the established acceptance limits.
MS/MSD RPD Statement

The relative percent differences (RPD) between each MS and MSD were within the required acceptance
Timits.

Technical Infoxmnation
Holding Time Specifications

GEL assigns holding times based on the associated methodology which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in hours are calculated in the
Alphaf IMS system. Those holding times expressed as days expire at midnight on the day of expiration.
AR samples in this SDG met the specificd holding time requirernents.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All samples underwent sulfur and alumina cleanup
procedure.

Sample Dilutions

None of the samples in this SDG were required dilutions.

Sample Re-prep/Re-analysis

Noﬁe of the samples m this sample group were reprepped or resnalyzed.

SNLS SDG# 67158-1 - PCB
Page Yofd
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Miscellaneous Information

Nonconformance (NCR) Documentation
No nonconformarnce repons (NCRs) have been generated for this SDG.
Manual Integrations

Due to software himitations, some manual imtegrations were performed on standards or samples in order
for the integration of some analytes to match their integration in the calibration used. Certain standards
and QC samples may have required manue] infegrations to correctly position the baseline as set in the
calibration standard injections. If mamual integrations were performed, copies of all manual integration
peak profiles are included in the raw data section of this PCB fraction.

Additional Comments

The additional comments field is used to address special issues associated with cach analysis, clarify
method/contractual issues pertaining to the analysis and to list any report docurnents generated as a result
of sample analysis or review. The following additronal comments were required for this sample set:

Aroclors quantitaied on the raw data report by the Target data system do not necessarily represent positive
aroclor identification. In order for posttive identification to be made, the aroclor must match tn pattern

and retention thme; as well as quantitate relatively close between the primary and confirmation columms,
as specified in SW846 method 8000. When these conditions are not met, the aroclor is reported as 2 non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not
match pattern”, ar DNC "does not confirm".

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has met all of
the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive 2 third level vatidation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer: \/:F":“" Lao Date: ! ’/” Sre

SNLS SDG# 671581 - PCB
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QC Summary

. . . Report Date: Qetober 11, 2002
Client : Sandia National Laboratorics Page |
ge fof il
MS-0756
P.C. Box 5800
Albuquergue, New Mexieo
Contact Pamela M. Poissant

Workorder: 67169

Parmpame

T T howm Sample Qual __ QC _ Units RPD% _REC%  Rapge Anlst  Date Time
Semi-Voialiles-PCB Federal
Raa 232231
QC1200302125  LES
Arocler-1260 140 0.8480 vg/L B4 (47%-131%) GH1 (0923402 [13%
**4cmx 0.200 154 g/l T {34%-116%)
*#Decachlorobiphenyl 0.200 123 ugL 52 (21%-122%)
QC1200302123 MB
Aroclor-1018 u ND ug/L 09/23/02 11:27
Aroclor-1221 u WD ugrl
Aroclor-1232 1 ND ug'L
Aroetor-1242 u WD ugL
Aroclor-1248 U ND g/l
Aroclor-1254 u ND urL
Aroclor-1260 U ND ug/L
FHicmx 0.200 162 ng/L ] {34%-116%)
**Decachlotobipheny! 0.200 136 ug/l 68 (21%-122%)

Notes:
RER is calculatzd at the 95% confidence level (2-sigmoa).
,m, The Qualificss in this repar! ace defined as follows:

* Recovery or %RPD not within zcceptance limits andfor spike amount 1ot compatible with the samole or tie duplicat= RPD's arc not applicable where §

[ndicates anaiyte is 2 surrogate compound.

(2]

B The analyte was found in the blank zbove the effective MDL.

H  Holding time was exceeded

kf Estimated value, the enalvts concentration fell above the effective MDL and below the effective POL

P The respense between the confitmation colayen and the prmary colume is >40%D

U The analyte was analyzed for but not detected below this concentratien. For Organic and Inorganic anzfytes the result is less than the effective MOL. ]
X Presumptive evidence that the znalyte is not present. Please sze narrative for further informatior..

X Presumptive evidance that the gnalyle is not present. Please see narrative for further infromation.

X

Urcentain idertification for garma spectroscopy.

N/A indicates that spike rzcovery limits do nor apply wher sample concentration exeeeds spike cone, by a factor of 4 o1 morc.

A The Relative Percent DilTerence (RPD) obrained from the sampie duplicate (DUP) is evalvated against the acecptence criteria when the sample is greatar than
five times {5X) the contract required detection Yimit [RL). In. cases where cither the sample or duplicate value is less than 5X the R, a control limit of +/-

the RL is used to evziuate the DUP resuit.

FoarPS. PSD. and SDILT results, the values listed are fac measured aroounts, cot 3nal cancentrations.

‘Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standerd unless qualified on the QC Summary.




67158030 055838-002

67158031 059839-0G2

67158032 059841-002

67158033 059842-002

67158034 059843-002

67158035 059844-002

67158036 059846-001

67158037 059847-002

67158038 ' 059848-002

12003G1707 XBLKOI (Blank)

1200301708 XBLKOLLCS (Laboratory Control Sample)
1200301709 055846-001MS (Matrix Spike)
1200301710 059846-001MSD (Matrix Spike Duplicate)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware systemn consists of an HP
Model 1050 HPLC or HP Model 1100 HPLC with programmable gradient pumping and a 100 ul
loop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 1050 s coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nmy; 4) 254 nm; 5) 264 .

The primary HPLC systemn is usually identified with either a designation of HPLC #2, or hplcb
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplce in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the foliowing reversed phase columns:
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HP; Hypersil BDS-C18, 250 mm x 4 mm O.D. containing 5 um particie size.

Confirmation of nitroaromatic and nitramine components, initially identified on one of the above
columns, is accomplished through analysis on the following column:

PH: Develasil CN-UG3-3, 250 mm x 4.6 mm LD.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analytical Method Verification

Procedutes for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. (GEL} as Standard Operating Procedures (SOF).

Calibration Information

Initial Calibration
All initial calibration requiremensis have been met for this SDG,

CCV Requirements

All calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this
SDG.

Quality Control (QC) Information

Surrogate Recoveries
Al the sumrogaie recoveries were within the established accepiance criteria for this SDG.

Blank Acceptance
The blank{s) analyzed with this SDG met the established acceptance criteria.

LCS Recovery Statement
Ali the LCS spike recoveries were within the established acceptance limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
67158036 (059846-001).

MS Recovery Statement
One or more of the required spiking analytes were not within the acceptance limits in the matrix

spike (MS). The matrix spike duplicate (MSD) also failed recoveries. The failing recoveries are
attributed to matrix interference.
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MSD Recovery Statement
One or more of the required spiking analytes were oot within the acceptance limits in the matrix

spike duplicate (MSD}. The matrix spike (MS) also failed recoveries. The failing recoveries are
attributed to matrix interference.

MS/MSD RPD Statement

The relative percent differences (RPD) between the MS and MSD were not within the required
acceptance limits, -

Technical Information

Holding Time Specifications

All samples in this SDG met the specified holding time requirements. GEL assigns holding times
based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in houss are calculated in the Alphal IMS system.
Those holding times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
None of the samples in this SDG required dilutions.

Miscelaneous Information

Nonconfermance (NCR) Documentation
Nc nonconformance report (NCR) has been generated for this SDG.

Maunal Integration

Some initial calibration standards, continuing calibration standards, and/or samples required
manual integrations due to software limitations. All samples.

Additional Comments
Confirmation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.

The following anaiytes coelute on the cyano columa: a.) 2,4,6-Trinitrotoluene,
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.)
m-Nitrotoluene, p-Nitrotoiuene and o-Nitrotoluene. As a result some of these analytes may be
flagged with a P qualifier. The coelution from the cyano column should be considered and the
values as suspect to the sample.

The Form 8 uses the retention time of the surrogate as a measure of how close the retention time

of the samples and QC are to a standard component. The Instrument Blank does not contain the
srrogate.

Page 4 of 5
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The samples were concentrated prior to anaiysis to achieve the required detection limit.

Certification Siatement .

* Where the analytical method has been performed under NELAP certification, the analysis has

met all of the requirements of the NELAC standard unless otherwisc noted in the analytical case
narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data

designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

Reviewer: MM%_, Date: /Z?YA R// Lo

Page 5 of 5

57



o

0
QC Summary Report Date: October 14, 2007
Client : Sandia National Laboratories Page Lof 2
MS-8756
P.0. Bax 5800
Albugeergue, New Mexico
Contact: Pamela M. Puissant
Workorder:  §7158
Farmname NOM Sample Qual  QC Umits RPD% _REC% Range Anict Date Timg
HPLC Explosives Federal
Barch 202056
QCI2006301708 1Cs |
1,3,5-Trinitrobenzens 800 766 ug/kg 86 (17%-124%) JLW OD29/2 14:21
2,4.6-Trinitroteluene 800 76 ug/kg 9%  (S0%-120%)
2,4-Dinitrowsluens EOO 739 ug'kg 92 (TT%-122%)
2,6-Dinitvotoluene £00 765 ugfkg 9% (74%-121%)
2-Amino-4,6-dinirotcluens 800 75 ugkg 97  (81%-125%)
4-Amiroe-2 ¢-dinitrotoluens 80 656 ugfkg 82 (79%-123%)
HMX 800 177 vekg 97 (84%-131%)
Nitrobenzene BOD 709 nafkg 89 (75%-123%)
RDX 800 798 ug/kg 100 (80%-123%)
Teryl §00 644 Bgikg Bl (65%-124%)
m-Dinitrobenzene 800 754 ugfkg 84 (T7%-124%)
m-Nitratoluene B0O 719 ug'kg 90 (77%-117%)
o-Nitrotoluene 800 i ug/kg 38 {75%-119%)
p-Nitratoluene 800 Tt uglg 8% (76%-121%)
**1 Jdinitrobenzenc 400 310 ug/ky 92 (7i%-113%)
QC1200301707 MB
{ 1.3, 5-Trinitrobenzene . u ND ug’kg 09/2%/0] 15:05
" 2.4,6-Trinitrotoluene U ND uglkg
2,4-Dinitrotoluene U ND ugfkg
2.6-Dinitrowmluene U ND ugfkg
2-Amino-4,&-dimtrotcluene U ND uglkg
4- Amino-2,6-dmijtroteluene U ND ug/kg
HMX T ND ugikg
Nimrobenzene iy ND ug/kg
RDX r KD ug'kg
Tewyl u XD ug’kg
m-Dinitrobenzene U ND ug/kg
m-Nigotoluene U ND ug/kg
o-MNirroioluene 4] ND ugikg
p-Nivomwluene U ND ug/kg
**1 2-dinitrobenzene 408 352 ug'’kg 88 (71%-118%)
QC1200301709 67158036 MS
1.3,5-Trinitrobenzene 800 U ND 776 ugkg 97 {(66%-133%) 09/29/02 13:39
2,4.6-Trinitrotelucne so0 U ND 564 ug/kg 108 (77%-1323%)
2,4-Dinitrotoluene 800 U ND 776 ug/kg 7 {61%-134%)
2,6-Dinitrotoiuens 800 U ND 835 ngiks 104 (70%-121%;
2-Amino-4,6-diniirotoluene 800 U KD 120 ug/kg 90 (79%-124%)
4 Aming-2, 6-dinitrotolucoe 800 U ND 467 ug/ks S8*  (T1%-120%)
HMX 800 U ND 783 b3 98 (75%-138%)
Nitrobenzeoe B0 U ND 749 ugrkg 94 (M2%-120%)
RDX 200 v ND 778 ugfkg 97 {61%-136%)
Tetryl 200 U ND 256 up/kE 32~ (65%-135%)
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OC Summary

Workorder: 7158 Page 2 of 2

Parmrime NOM Sample Qual QT Units  RPD% REC% Ranpe Anist Date Time

HPLAL Explosives Federat

Baich 202056

m-Dinitrobenzens 800 U ND 788 ug’kg 99 (T5%-125%)

m-Nitrolohiene 800 U ND 176 ng/kg 97 (TI%-116%)

o-Nitrotoluens 8¢ U ND 746 ugfkg 93 (68%-122%)

p-Niotolucne 8O0 U ND 75 ug’kg 95 (B7%-125%)
**1,2-dinitrobenzens 400 kyri 383 ugrkg 96 (71%-118%:)

QCI200301710 67158036 MSD )

1,3,5-Trimzobenzene 800 U. ND 322 uglkg 6 103 (05%-20%) 09728402 17:49

24,6-Triniirotoluene 800 ) ND 922 ug'kg 7 115 (0%-20%)

2.4-Dmitrotoluene 800 U ND 782 ug/kg 1 98 {0%-24%)

2,6 Dindtrotoluene s U ND 847 ugkg 1 106 {0%-21%)

2-Amino-4,6-dinitrololuene 800 U ND 824 e 13 10 (0%-20%)

4 Atniao-2 6-dinitrotoluene 200 U NG 733 ngfg 44* 92 {0%-20%)

HMX BOO U ND 843 ugfkg T 105 (Fo-38%)

Nirobenzeane 800 U ND T71 ugikg 3 9% (0%-21%)

RDX g0 U ND 797 ugfkg 2 100 (0%-35%)

Temyl 800 U ND 14} up’ky 58* 18 (0%-30%:}

m-Dinitrobenzene 800 U ND 828 ug/’kg 5 104 [0%-23%)

m-Nitrotolnere 800 U ND T35 ughkg 0 97 (0%-20%)

o-Nitrotoluene 800 U ND T ug’kg 4 97 (0%-23%)

p-Nitretohene 800 U ND 798 ugfke 5 100 O%-22%)
**1.2-dinitrobenzene 400 372 397 ogfkg 93 {71%-118%)

Totes:

AER is caleelated at the 95% confidence level (2-sigma).
The Qualifiers in dyis Teport are defined as follows:

= Recovery or 5RPD not within acceptance limits and/or spike amoual not compatible with the sample or the duplicate RPD's are not applicable where #

**  Indicaies analyte is 3 surogate compound.
The analyle was found in the blank above the effective MDL.
Holding time was exceeded

Gstimmated value, the analyte concentration fell above the effective MIDL. and below the effective PQL

The analyte was analyzed for but not detected below this coacentration. For Organic and Inorganic analytes the result is less than the effective MDL. )
Presumptive evidence that the analyte is not present. Please ses narrative for further information.
X Presumptive evidence thal the analyte is tiot present. Please see narrative for further infromation.

B

H

]

P The response betwesn the confirmation solumn and the prifnary column i >40%D
U

X

X Uncermin identification for gamma spectroscopy.

N/A indicates that spike rocovery iimits do not apply when sample concentration exceads spike cone. by a factor of 4 of more.
" ‘The Relative Percent Diffcrence (RFD) obtained from the sample duplicate (DUP} is evaluated against the accepiencs criteria when the sample is grester (han
five ames {5X) the contract zequired detection limit (RL). In cases where gither tha sample or duplicate value is Jess then 5X the RL, a control limit of +/-
the EL is used to evaluate the DUP result.
For PS, PSD. and SDILT resulcs, the valoes listed are the measored ameunts, got firal conceamations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless gualified on the QC Summary.

o
-/
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HPLC Narrative
Sandia National Labs (SNLS)
SDG 67158-1
Method/Analysis Information
. Nitroaromatics and Nitramines by High Performance Liquid
?rocedure. Chromatography (HFLC)
Analytical Method: SWE46 8330
Prep Method: SWE46 8330 PREP
Analytical Batch 202049
Number:

Prep Batch Number: 202046

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8330:

Sample ID Client ID
7169007 059826-004
1200301687 XBLKO1 (Blank)
1200301688 XBLKO1 1.CS {Laboratory Coutrol Sampie)
1200301689 XBLKD1LCSD (Laboratory Control Sample Duplicate)

System Conflguration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Model 1050 HPLC or HP Mode! 1100 HPLC with programmable gradient pumping and a 100 ul
loop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 1050¢ is coupled to a HP Modei G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Madel G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm.

Page 1 of 4
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The primary HPLC system is usually identifieé with either a designation of HPLC #2, or hplcb
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the following reversed phase columns:

HP: Hypersil BDS-C18, 250 mm x 4 mm O.D. containing 5 um particle size.

Confirmalion of nitroaromatic and nitramine components, initially identified op one of the above
columns, is accomplished through analysis on the following colomn:

PH: Develosil CN-UGS-5, 250 mm x 4.6 mm 1.D.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analytical Method Verification

Proceduses for preparation, analysis, and reporting of analytical data are documented by General
Engineering Laboratories, Inc. {GEL) as Standard Operating Procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements

Al! calibration verification standard(s) (CVS, ICV or CCV)requirements have been met for this
SDG.

Quality Control (QC) Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Blank Accepiance
The blank(s) analyzed with this SDG met the established acceptance criteria.

Page 2 of 4
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LCS Recovery Statement

Two of the required spiking analvtes were not within the SNLS 80-120% acceptance limits in the
laboratory control sample (LCS). All the LCS recovenes were within the GEL SPC limits. The
GEL SPC limits are on the Certificate of Analysis. Please see the emails in the Miscellaneous
Section.

LCSD Recovery Statement
Two of the required spiking analytes were not within the SNLS B0-120% acceptance limits in the
{aboratory control sample duplicate (LCSD). All the LCSD recoveries were within the GEL

SPC limits. The GEL SPC lirnits are on the Certificate of Analysis. Please see the emails in the
Miscellaneous Section.

LCS/LCSD RPD Statement

All the relative percent differences (RPD) between each LCS and LCSD were within the
sequired acceptance limits.

QC Sample Designation

A matnx spike/matrix spike duplicate was not performed with this baich due to limited sample.
Technical Information

Holding Time Specifications

All samples in this SDG met the specified holding ime requirements. GEL assigns holding times
based on the associated methodology that assigns the date and time from sample collection or

sample receipt. Those holding times expressed in hours are calculated in the Alphal. TMS system.
Those holding times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilotions
None of the samples in this SDG required dilutions.

Miscellanepus Information

Nonconformance (NCR) Documentation
No nonconformance report (NCR) has been generated for this SDG.

Manual Integration
No manua! integrations were required for any data file in this SDG.

Additional Comments :
Confirmation analysis was performed on some of the samples in this batch. The values reported
are from the prirnary analysis. The confirmation analys:s is used for qualitative purposes only.

The samples were concentrated prior to analysis to achieve the required detection limit,
Page 3 of 4
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The Form 8 uses the retention time of the surrogate as a measure of how close the retention time

of the samples and QC are to a standard component. The Instrument Blank does not contain the
swrogate.

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene,
2.4-Dinitrotoluene, and 2,6-Dinitrotoluene b.} 1,3,5-Tnnitrotoluene and 1,3-Dinitrobenzene ¢.)
m-Nitrotoluene, p-Nitrotoluene and o-Nitrotoluene. As a result some of these analytes may be

flagged with a P qualifier. The coelution from the cyano column should be considered and the
values as suspect tc the sample.

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has

met atl of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative.

Review Validation:

GEL requires alf analytical data to be verified by a qualified data validator. In addition, all data

designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

Reviewer: , M/ﬂ %ﬁf/{ Date:__ /- t—”‘/" ’/é’ zZ

Page 4 of 4
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. . QC Summary Report Date: October 14, 2002
Client : Sandia Nationsl Laboratories Page lof 2
MS-0756
P.O. Box 5806
Albuguergue, New Mexico
Contact: Pamela M. Puissant
Workorder: 671569
Parmname NOM Sample Qual QC Usits RPD% REC% Range  Anist Date Time
HPLC Explostves Fedeeal
Batch 202049
QC1200301688 1CS
1,3,5-Trnitrobenzene 1.04 . 0956 ag/L n (B4%-110%) ILW (09/19/02 10:36
2,4.6-Trinitrotoluens 1.4 0.945 ug/L 93 (B5%-110%)
2 4-Dinitrotolucne 1.04 0.863 ug/L 83 {78%-110%)
2,6-Diniroreluene 1.04 0015 ug/L 88 (79%-110%)
2- Amino4.6-dinitrotoluene 1.04 0.967 ug/L 93 (TT%-110%)
4-Amino-2,6~-dinibrotoluene 1.04 0.909 ug/L 88 (59%-110%)
HMX 104 0.975 ug/l 94 (B6%-110%)
Nitrobenzene 1.4 0.770 ug/L 74 (68%-116%)
RDX 1.04 0932 ug/L 90 (76%-110%)
Tetryl 1.04 1.01 ug/l 97  {73%-110%)
m-Dinitrobenzene 1.04 0.868 ug/L 84 (76%-110%)
m-Niirotoluene 1.04 0.829 ug/L 80  (73%-110%)
o-Nitrotohiene 1.04 0.830 g/l B0 {69%-110%)
p-Niotoluene 1.04 0.854 ug/L 82 (T3%-110%)
»*1 2-dinitrobenzens G.519 0.442 ug/L 85 (59%-118%)
QC12003014689 LCSD
1,3,5-Trinitrobenzene 1.4 (1960 vg/l 0 92 {0%-20%) 00/19/02 11:19
( 2,4,6-Trinitrotoluene L4 0.966 ugl. O 93 (0%-20%)
2,4-Dinjtrotoluene 104 0.848 ug/L 2 32 {0%-20%)
2, 6-Dinitrotoluenc 104 0.876 ug/l, 4 84 (0%-20%)
2-Amino=4,6-dinitrotolucns 1.04 0.969 ug/l 0 93 {0%-20%)
4- Amino-2 S-dinitrotoluene 1.04 0905 g/l 0 88 (0%-24%)
HMX 1.04 0.974 ug/L 0 94 . (0%-20%)
Nirobenzene 1.04 0.762 ugh. 1 73 0%-20%)
RDX .04 0.928 ug/l Q 8% 0%-20%)
Temyl 104 1.0 ugl. 0 97 (0%-20%)
m-Dinitroberzene 1.04 0.849 ugl 2 82 {0%-20%)
m-Nitotoluere 1.04 0.819 ug/L. 1 75 (0%-20%)
o-Nitrotoluene 1.04 D.814 ug/L 2 78 (0%-23%)
p-Nitrotoluene 1.04 0855 ug/l. 0 g2 (050-20%)
*+],2-dinitrobeazene 0315 0.437 ug/l B4 (59%-118%)
QC1200301687 MB
1,3,5-Trinitrobenzene U ND ng/L. 09/19402 09:54
2,4,6-Trinitrotoluene U ND ug/l
2 4-Drnitrotoloene U ND ugl
2,6-Dinitrotoluene U ND ug/l.
2-Amino-4,6-dinitrotoluene U ND ug/l
4-Amino-2,6-dinitrotoluene U ND ug/L
HMX U ND ug/L
Nimobenzene U ND ug/l
RDX I ND ug/l.
Tewyl U ND ug/L

o
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QC Summary
Workorder: 67169 Page 2af 2
Parmmame NOM Sample Cjmal QC Units RPD% REC% Ramge Amlst Date Time
HPLC Explasives Federal
Batch 202049
m-Dinitrobenzene v ND ugl.
m-Nitrotoluene U ND ug/L
o-Nitrotoluzne v ND ug/L
p-Nitrololuens U ND ug/l.
*+1,2-dinitrobenzense 0.519 0474 ug/L S %1 (39%-118%)
Notes:

O

Ce

RER is calculated at the 95% confidence level {2-sigma).
The Qualsfiers in this report are defined as follows:

*

L]
»*

Indicates analyte is a surrogate compound.
The analyte was found i the blank above the effective MDL.
Holding time was excesded

wopt oM Ol W - oW

Uncertain identficarion for gamma spectroscopy.

Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL

The response between the confirmation coluam and the primary column is >40%D

The analyte was analyzed for but ot detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. )
Presamptive evidence that the analyte is 1ot present. Please sex varmative for further information.

Presumptive evidence that the xpalyte is not present. Please see narrative for further infromation.

N/A indicates that spike recovery limirs do not apply when sampie concentration exceeds spike conc. by a factor of 4 or more.
* The Relative Percent Difference (RPD) obtained from the sampie duplicate (DUP)is evaluated against the acceptence criteria when the sample is greater than
Tive times (5X) the contrat required detection Limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/-

the RL is nsed o evaluate the DUP resuit.

For PS, PSD, and SDILT results. the valaes listed are the measured amounes, non final concentmtions.

Where the analytical method has been performed nnder NELAP centification, the analysis has met all of the

requirements of the NELAC standard uniess qualified on the QC Summary.

Recovery or ®RPD not within acceptance limits and/or spike armount not compatible with the sample or the duplicate RPD's are not applicable where i
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. Inorganic Case Narrative for
Sandia National Laboratory
SDGH# 67158
Sample Analysis:
The foliowing samples were prepared and analyzed using the methods referenced n the
“Method/Analysis Information” section of this namative:

Sample ID Client 1D
6715802¢ 059820-002
67158021 059821-G02
67158022 (59822-002
67158023 055823-002
67158024 059824-002
67158023 059825002
67158026 059828-002
67158027 059829-062
67138028 (059836-002
7158029 059837002
67158030 059838-002
67158031 059839-002
67158032 059841-002
67158033 059842-002
67158034 059843-002
67158035 059844-002
67158036 059846-001
67138037 059847-002
67158038 059848-002
( \ 1200303449 Method Blank (MB) ICP-202762/202760
. 1200303453 Laboratory Cortrol Sample (LCS)
1200303451 059846-001L (67158036} Serial Ditution (SD)
1200303450 059846-001D (67158038) Sample Duplicate (DUP)
1200303452 059846-001S (67158036) Matrix Spike (MS)
1200303376 Method Blank (MB) CVAA-202730/202729
1200303379 Laberatory Control Sample (LCS)
12003403377 059846-001D (67158036} Sample Duplicate (DUP)
1200303378 059846-0018 (67158036) Matrix Spike (MS}

Method/Analysis Information:

Analytical Batch #: 202762, 202730
Prep Batch #: 202760, 202729 ,
Standard Operating Procedure: GL-MA-E-013 REV .6; GL-MA-E-0!10 REV.10

Analvtical Method: SW846 60108; SW346 7471 A
Frep Method: SWEg46 3050B; SW846 7471A
System Configuration

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plasima atomic emission spectrometer, The instrument is equipped with a Meinhardt nebulizer, ¢ycloric
spray chamber, and yttriom internal standard. Operating conditioms for the Trace ICP are set at a power
level of 550 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mL/min sample
uptake rate}, argon gas flows of 13 L/mun and 0.5 L/min for the torch and euxiliary gases, and a pressure
setting of 26 PSI for the nebulizer,

W
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Mercury analysis was perfarmed on & Perkin-Elmer Flow Injection Mercury Systern (FIMS-400)
automated mercury enalyzer. The instrument consists of a cold vapor atomic absotption spectroneter set
to detect mercury ar & wavelength of 254 nm.  Sa-nple introduction through the flow injection system is
performed via a peristaltic pump at ¢ mL/rin end nitrogen carrier gas rate of 5 Limin.

Sample Preparation _
All samples were prepared in accordance with the referenced SW-846 procedures.

Calibration Information:

Initial Calibration

Instrument calibrations arz conducted using method and instrument manufacturer's specifications. All
iritia] calibration requirements have been met for this analysis.

CRDL Requirements
Al CRDL standards met the referenced advisory control limuits.

Continuing Calibration (CCV) Requirements
All CCV standards bracketing this SDG met the established recovery acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks {CCB) bracketing this SDG met the established acceptance criteria.

ICSA/ICSAB Requirements
All interference check standard {ICSA and ICSAB) elements associated with this SDG met the
estzblished zcceptance criteriz.

Ouality Control {OC) Information:

Method Biank Acceptance

The preparation blanks analyzed with this SDG did riot contain analyles of interest at congentratians
greater than the reguired detection limits (RDL).

LCS Recovery Statement
Al LCS spike recoveries for this SDNG were within the established acceptance Limits.

QC Sample Designation
Sample 059846-0G1 (6§7158036) was designated as the quality control sample for the ICP and CVAA

batshes. Each batch included a sample duplicate {DUP) and & matrix spike (MS). The ICP batch included
a serial dalution (SD).

MS Recovery Statement

The percent recoveries {7oR) obtained from the MS analyses are evaluated when the sample concentration
is less than four times (4X) the spike concentration added. Al qualifying elements met the established
acceptance Hmits for percent recovery.

RPD Statement

The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance critenia of 20% when the sample is greater than five times (5X)) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a conizol limit
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of +/- the RDL is used to evaluate the DUP resuits. All applicable elements met the DUP acceptance
crifsria except arsenic, as indicated by the **” qualifier on the QC surmmary.

Serial Dilutien % Difference Statement

The ser:al difution is used Lo assess interference caused by matrix suppression or enhancement. Raw
clemernt concentrations that are at least 50X the instrument detection limit (IDL) for ICP analyses are
appliceble for serial dilution assessment. All applicable analytes met the acceptance criteriz.

Technical Information: _

Holding Time Specifications
All samples were analyzed within the specified holding tirnes.

Sample Dilutions

Dilutions are performed to mininuze matrix interference resulting from elevated mineral element
concentrations and/or to bring over range target anatvte concenirations mto the limear calibration range of
the instruments, The samples were diluted the standard 2x for soils on the ICP, No dilutions were
required for the CV AA amnalysis.

Miscellapeous Information:

NCR Documentation

Noncenformance reports are generated to document procedural anomalies that may deviate fom
referenced SOP or contractua! documents. No NCR's were issued for this SDG.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
methad/contractual issues pertainirg to the analysis and 1o list any report documents generated as a result
of sample analysis or review. Additional comments were not required for this SDG.

Review/Validation:

GEL requires all analytical data to be verified by a qualified data validator.
The following data validator verified the data presented in this SDG:
Reviewer: 12{-‘ S :.J ! .(:u._;:

Date: iclatecl
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QC Summary

Client : Sandia National Laboratories Keport Date: 0;:“"" 8, 2002
ge 1 of 2
MS-0756
P.C. Box 5800
Albuguerque, New Mexico
Contsct: Pamela M, Puissant
Workorder: 67158
Permname NOM _ Sample Qual _ QC Units RPD% REC%  Range Anlst __ Date Dime
Metals Analysis-ICP Federal
Baich 202762
QCI200303450 €7158036 DUP
Arsenic 496 318 meke 44¥ {0%-209%;) HSC 10/02/0223:13-
Banum 228 216 mg'ke 5 (0%6-20%)
Cadmium ] 0.194 } 0.211 mgke  NiA N {+4.4000
Chromivm 9.50 9.61 mgke 1 (0%-20%)
Lead 547 5.14 ma/ks 6 (0%-20%)
Selenium BU NG BU ND mgkz  N/A {+/-0.49G)
Silver J G441 i 0.089 mgfkg  N/A M (+-0.490)
QC1200303453 LCS
Arsenic 192 205 mg/kg 107 (79%-121%) 10/03/02 20:56
Barium 417 462 merkg 111 (R0%-120%)
Cadmium 125 137 mg/kg 110 (81%-119%)
Cheemiura 133 144 mg/kg 108 (77%-123%)
Lzad 160 175 mg'kg ¥ (78%-123%)
Scleniom 97.0 B 103 mgfkg 6 (72%-128%)
Sitver 115 133 mg'kg 118 (55%-145%)
QC1200303449 MB
Arsenic L ND me’kg 16/G3/02 20:50-
Barinm U MND mgfkg .
Cadmium U ND mgfkg
Chromium v NP mg'kg
Lead T ND mg'kg
Selenium i 0.201 mgfkg
Silver v ND me'kg
QC1200303452 67158036 MS
Arsenic 236 496 247 mefky 84 [75%-125%) 10/03/02 2319 -
Barium 236 228 264 mgikg NfA  {15%-125%)
Cedmium 13.6 j 0.194 220 mgks 92 (75%-123%)
Chromism 236 0.50 333 mg/ke 101 {(75%-123%)
Lead 236 547 75 mgfky 93 (TI%-125%)
Selenium W5 BU ND B 209 mg'kg 88 {75%-i25%}
Silver 23.8 I 0441 23.0 mg/'ke 26 (I5%-123%)
QCI200303451 67158036 SDILT
Arsenic 50.6 9.53 w473 G362 23:07-
Barium 2320 466 og/l. 226
Cadmivm 1 1.98 u ND upl,  NA
Chtormnivm 06.9 15.6 ug/l 1
Lead 55.8 114 ug/l.  §8€
Selenfum BU ND BU ND ugrll.  NA
Silver I 450 I 119 ug 218
Metals Analysis-Mercury Federal
Balch 202730

Q1200303377 67158036 DUP



QC Summary
Workorder: ) 67158 Pasc 2of 2
Parmuame _ NOM _Sample Qual oC Units _RPDS _ RECS___ Range Asist
Metals Anslysis-Mercury Federni
Babch 2270
Mercwy 000718 J 00075  mzkg MNA (+/-0.00965) NOR |
QCLP00203379  LCS
Memury 36 26.2 mgikg 11 (66%-134%)
QCL200303375  MB
Meraury U ND mgkg
QCIA0303378 67156036 MS
Mercury 0.0%0 0.00713 0.0995  mgkg 104 (75%-125%)

Notes:

RER is cajcuiated at the 35% confidence level {2-sigma).
The Qualifiers in this repoa are defined as follows:

i

»
¥

b A = -

NiA jndicales that spike recovery limits do pot appiy when sample soncentraion exceads spike cone. by = facior of 4 or more.
» The Relative Percent Difference (RPD) obtained from thz sample duplicate (DUP) is evalyated agaiust the acceprence criteria when the sample is groater then

{ive umes {3X) the contract required gefection limit (RL). In cases where cither dre sample or duplicate value is Jess thaa 5X the R1., a control limit of +/-
the R 15 used {o evaluate the DUP resolt

For PS, PSD, and SDELT results, the values listed are the measured ameunts, not final sonceatrations.

Where the analytical method has been performed under NELAP ceriification, the analysis has met all of the
requirements of the NELAC standard uness gualified on the QC Sommary.

{47102 11:10-
1607462 1030+
1007002 10:26

10737/02 5 1:36.

Revovery or %ERPD not within accepance fimits and/or spike amouat not compatible with the sample or the duplicae RPDY's are noe applicable where 4
Indicates analyte is 2 surrogate compound.

The analyte was found i the blank above the effective MDL.

Holding time was exceeded

Esiimated value, the analyte concentration fzif zbove the effective MDL and beiow the effective PQL
The respense between the confirmation column and the pricary column is >40%D

The malyte was anaiyzod for bat noe detected below this concentration. For Organic and Inorganic anabytes the result is iess than the effective MDL. 1
Presumpiive evidence that the analyic is not present. Piease see parrative for further information.

Presumptive evidence that the snatyre is not pressnt. Pleace see namtive for further infromation.
Uncenain identification for gamma spectroscopy.
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Metals Case Narrative for
Sandia National Labs (SNLS)
SDG# 67158-1

Sample Analysis:
The following sampies first extracted by SW 846 methed 1311, then prepared and analyzed using the
methods referenced in the “Method/Analysis Information™ section of this namative:

Sample ID Client [D

67169010 059826-007

1200397728 Methods Blank (MB} ICP-204455/204453
200307729 Laboratory Control Sample (LCS}

1200307666 Methods Blank (MB) CYAA-204420/204419

1200307669 Laboratory Control Sampie (LCS)

Method/Analysis Information:

Analytical Batch #: 204455, 204420

Prep Batch #: 204453, 204419

Analyticai Method: SWEA0 6010B, SW340 7470A
Prep Method: SW346 3010, SW846 7470A

Standard Operating Procedure: GL-MA-E-013 REV 6, GL-MA-E-Q010 REV.10

System Configuration

The 1CP analysis was performed on a Thermo Jarrzll Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic
spray chamber, and yuirium internal standard. Operating conditions {or the Trace ICP are set at a power
level of 930 watts. The instrument has a penistaltic pump flow rate of 140 RPM (2.0 ml/min sample
uptake rate), argon gas flows of 15 L/min and 0.5 L/min for the toreh and auxiliary gases, and a pressure
setting of 26 PS1 for the nebulizer.

Mercury analysis was perfarmed on a Perkin-Elmer Flow Injection Mercury System (FIMS—400)
automated mercwy analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaltic pump at 9 :nl/min and nitrogen carrier gas rate of 5 L/min.

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

Calibration Information:

Initial Calibration
{nstrument calibrations are conductled using method and instrument manufacturer's specifications. All
initial calibratiom requirements have been met for the analyses.

CRDL Requirements

All element recoveries in the CRDL siandards met the advisory control limits (70% - 130).
ICSATCSAB Requirements

Adl interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.
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Continuing Calibration (CCV) Reguirements
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continunng cahbration blanks (CCB) brackeling samples from this SDG met the established
acceptance criteria.

Quality Control {QC) Information:

Method Blank Acceptance

The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the client required detection limits (CRDL.).

LCS Recovery Statement
Al LCS spike recoveries for this SD( werg within the requirzd acceptance limits.

QC Sample Statement

Sample 0660043-003 (67821004} from SNLS SDG 67821 was designated as the quality control sample for
the ICP batch. Sample 039582-007 (67354008) from SNLS SDG 67354 was designated as the quality
control sample for the CVAA batch. A matrix spike (MS) and 2 sampie duplicate {DUP) were analyzed in
each barch. A serial dilution (8D) was analyzed in the ICP batch.

MS Recovery Statement

The percent recoveries {%R ) obiained from the MS analyses are evaluated when the sample concentration
is less than four times (4X) the spike concentration added. The MS analyses met the recommended
guality contro} accepiance criteria for percent recovery (75%-125%) for all applicable analytes.

DUP RPD Statement

The relative percent difference (RPD) obtzined from the sample duplicate {DUP) is evaluated against the
acceptance criteria of 20% when the sample is greater than five times (53X) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 35X the RDL, a control limit

of +/- the RDIL is used 1o evaluate the DUP results. All applicable elements met the DUP acceptance
criteria.

Serial Dilution % Differenee Statement

The serial dilution is used to assess interference caused by matrix suppréssion or enhancement. Raw
element concentrations that are at least 50X the MIDL for ICP analyses are applicable for serial dilution
assessment. All applicable analytes met the acceptance criteria.

Technical Information:

Holding Time Specifications
All samples in this SDXG met the specified holding time requirements.

Sample Dilutions

Dilutions are performed to minimize matrix interferences (2.g., those resulting from elevated mineral
lement concentrations) present in the sample and/or to bring over range target analyte concentrations into
the linear calibration range of the instruments. No dilution was necessary.

Miscellaneous Information:
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NCR Documentation
Nonconformance reports (NCR) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual docurnents. No NCR was penerated with this SDG.

Additional Comments

The additional comments field is used to address special issves associated with each analvsis, clarify
method/contractual issues pertaining to the analysis and o list any report documents generated as a result
of sample analysis or review. Additional cormments were not required for this SDG.

Review/Validation:
GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reviewer:/ QQQ,‘ 5 ,nqﬁ»_w‘ 5 Q

Date: ot Blo
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Client :

Contact;
Werkorder:

Sandia National Laboratories
M3-0756

P.O, Box 5800

Albuguerque, New Mexico
Pameta M. Puissant

67169

Parmname

QC Summary

NOM

Sample Quml

Metals Analysis-1CP Federal

Batch

204458

QCIM0I07II0 67821004 DUP

Arsenic
Barum
Cadmivm
Chromium
Lead
Seleniur
Silver

QC1200307729

Arsenic
Banum
Cadmivm
Chromium
Lead
Selenium
Silver

GC1260307728

Arsenic
Bariom
Cadmivm
Chromium
Lead
Selerium
Silver

QCI200307731

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

LCS
0.500
500
0.500
§.500
0.500
£.500
0.500
MB

67821002 MS

0.500

200
0500
0.500
4,500
$.500
0.500

QCII00307732 67821004 SDILT

Arsenic
Barium
Cadminm
Chremmiam
Lead
Selenium
Silvar

Metals Analysis-Mercury Fedecal

Back

QCI2D0307567

20432

£7354008 pDimp

o

ND

0.00473
0.0010]
0.0a287

a8 e

CCC . Ot

. qc

ND

381
0.00465
0.060543
0.00421
ND

ND

0.504

31é
0.510
0.512
0520
£.495
0491

ND
ND
ND
0.000567
ND
ND
ND

0504

53
0514
0318
0.525
0.503
0.491

2.65
D.B8E
0.787
0.237

191

D
ND

Reoort Date: October 3, 2002

Page 1of 2
__Lnits RPD% REC%  Ramge Anist

mgL  N/A {+/-0.005) HSC
ug/l.  Nia o~ {+/-3.00)
mg/l  NA ~ (+/-0.003)
mgAd. N+ (+/-0.005)
mg/l.  NiA 7 (+/-.005)
mzl  N/A (+/-0.005)
mgll.  N/A {+/-6.0053
myg/L 101 {BO%-120%)
ug/L 103 (BO%-120%:)
mgil. 102 (B0%- 205}
ma/L 03 (80%-120%)
mg/L 104 (80%-120%)
gl 95 (B0%-120%)
mgzl 98 (BO%-120%)
mg/L

ug/l.
mg/l
mgf).
mg/L
mg/l

Mzl

gL 101 (73%-125%)
ngfL 198 (75%-125%)
mg/L 162 (73%-123%)
mg/l 103 (75%-125%)
mg/L 104 (73%-125%)
gl 101 {73%-125%)
el 98 (T5%-125%)
ﬂg’l N/A

ugll,  N/A

vell 153

ug/l. 332

ugl 146

wg/l NPA

L N/A

1001702 23:30

10701702 22:54,

10:0L/02 2258 -

10/071/02 23:36

10701702 23:24.




OC Summary

Workorder: 67165

Page 20l 2

Parmname ] _NOM ‘ Sample Qual QC " Units RPD% REC%  Ranme Anist Date Time

Metals Analysis-Mercury Federat

Baech . 204420

Mercury . v ND u ND mxl.  N/A {+i-0.0002) NOR1  10/0102 1127
Q1200307669 1Ccs

Mercory 0.002 0.00213 gl 106 (80%-120%) Lo/01/02 11:17
QTI200307666 MB

Mercury uU ND mg/L 10/01402 11-15
QCI200307668 67354008 MS

Mercury 0.002 T ND 0.0021 mg/L 104 {75%-125%) 100002 11:2¢

Noks:

RER 15 catculated at the 3% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

Recovery or %RPD not within acceplance limits and/or spike amosnt not compatible with the sample or the duplicate RPDY's ave not applicablc where ¢
Indicatzs analyte 15 a swregaie comapound.

The analytc was found in the blank above the effective MDL.
Hoiding time was exceeded

*
*

Estimated value, the analyte concentration feil above the effective MDL and below the effeciive PQL
The rasponse between the confirmation colurnn and the primary columa is >40%D

LA =

The analytc was analyzed for but not detected betow this concestraticn. Far Crganic and Inarganic analytes the result is less than the effective MDL. 1
Presumpuve evidence that the analyte is oot present. Please see narrative for further information.

Presomptive evidence that the analyte is not present. Please see narrative for further infromation.,

Uncertain identificalion for gamma spctiroscopy,

o

/A indicates thar spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.
A The Relative Percent Difference (RPD) obtained from the sample duplicatz (DUP) is evalualed against the acceptence criteria when the sample is greater than

five times (5X) the contract required detsction limit (RL). In cases where cither the somple or duplicate value 15 $zs5s than 5X the KL, a cantrol limit of +/-
the R1L is used to evaluate the DUP result.

For PS, PSD, and SDILT results. the values listed are the measured amounts. not final concentrations,

Where the anaiytical method has been performed under NELAF cerification. the analysis bas met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Method/Anatysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:
Prep Batch Number:

Sample Analvsis
The following samples were analyzed using the analytical protocol as established in SW846

T196A:

Sample ID
67158020
67158021
67158022
67158023
67158024
67158025
67158026
67158027
67158028
67158029
67158030
67158031
67158032
67158033
67158034
1200305731

Hexavalent Chromium
SW846 7196A

SW846 3060A

203661

203660

Client ID
059820-002
059821-002
059822-002
059823-002
059824-002
059825-002
059828-002
059829-002
059836-002
059837-002
059838-002
059839-002
059841-002
059842-002
059843-002
MBE for batch 203661
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1200305732 DUP of 67099003
1200305733 DUP of 67158024
1200305734 MS of 67099003

1200305735 MS of 67158024
1200305736 LCS for batch 203661
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering L aboratories, Inc. as Standard Operating Procedure(s) (SOF). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Analytical Method Verification
The SOP stated above has been prepared based on technical research and testing conducted by

General Engincering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information™ section.

Calibration Ipformation:
The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200

Tnitial Calibration
The instrument was properly calibrated.

Calibration Verification Information

All calibration verification standards were within the required Limits.

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
lirnits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
Samples 67099003 and 67158024 were designated for Quality Control.
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Sample Spike Recovery

The matrix spike for SNLS sample §7099003 (1200305734) falls within GEL's acceptance
limits, but outside the client’s acceptance limits of 75%-125%. Per client, the batch is reported as
is, since another SNLS sample in this batch passed their QC criteria.

Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPDs are not applicable.

GEL assigns holding times based on the date and timoe of sample collection. Those holding times
expressed in bours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOF.

Sample Dilutions
No samples in this sample group required dilutions.

Sample Reanalysis '
The samples in this batch were reprepped and reanalyzed due to batch failure. When reagents
were added, the samples had a massive reaction. The LCS and matrix spikes did not change
color; therefore, they did not have acceptable recoverics. The analyst added spiking reagents to
post prep to verify a mistake occurred in the prep process.

Miscellaneous Information:
Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis. '

844



General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 67158

Method/Analysis Information

Procedare:

Analytical Method:

Prep Method:

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

The following samples were analyzed using the analytical

9012A:

Sample ID
67158020

67158021
67158022
67158023
67158024
67158025
67158026
67158027
67158028
67158029
67158030

Total Cyanide
SWB46 90124
SWB46 9010B Prep
202749

202748

Client ID
059820-002
059821-002
059822-002
059823-002
059824002
059825-002
059828-002
059829-002
059836-002
059837-002
059838-002

protocol as established in SW846
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67158031 059839-002

67158032 059841-002
67158033 059842-002
67158034 059843-002
67158035 059844-002
67158036 059846-001
67158037 059847-002
67158038 059848-002
1200303418 MB for batch 202749

1200303419 DUP of 67158020
1200303420 DUP of 67158036
1200303421 MS of 67158020
1200303422 MS of 67158036
1206303423 LCS for batch 202749
1200303424 LCS for batch 202749

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in

this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed ‘
in this "Method/Analysis Information” section.

C (1) on:

The instrument used in this analysis was the following: Lachat QuickChem FIA+
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Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Control I tion:

Blank Acceptance
The method and calibration blanks associated with this data were within the reqmred acceplance
limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the requned acceptance limits.

Quality Control
Samples 67158020 and 67158036 were designated for Quality Control.

Sample Spike Recovery
The spike recoveries for this sample set were within the reguired acceptance limits.

Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPDs are not applicable.

Technical baformation:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated im the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilations

The following QC sample in this sample group was diluted 1:50 due to high concentration for
this analysis: 1200303424.
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Miscellaneous Information:
Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in thts sample group
for this analysis.
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Method/Analysis Information

Procedure: Hexavalent Chromium
Analytical Method: SW846 7196A

Prep Method: SW246 3060A
Analytical Batch Number: 203665

Prep Batch Number: 203662

Sample Aualysis

The following samples were analyzed using the analytical protocol as established in SW846
T196A:

Sample ID Client ID

67158035 059844-002
67158036 059846-001
67158037 059847-002
67158038 059848-002
1200305737 MB for batch 203665
1200305738 DUP of 67158036
1200305739 MS of 67158036

1200305740 LCS for batch 203665

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratorics, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this parrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Analytical Method Verification
The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information” section.
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Calibration Infermation:
The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required liraits.

Comn rmation:

Blank Acceptance
The method and calibration blanks associated with this data werc within the required acceptance

Laboratory Control Sampile Recovery
The recovery for the laboratory control sarnple was within the required acceptance limits.

Quality Control
Sample 67158036 was designated for Quality Control.

Sample Spike Recovery
The spike recovery for this sample set was within the required acceptance limits,

Sample Duplieate Accepianee
The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPD is not applicable.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

All samples from this sample group were analyzed within the required holding time for this
method. ‘

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilations
No samples in this sample group required ditutions.
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Miscellaneous Information:

Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in this sample group

for this analysis.

Certification Statement

* Where the analytical method has been performed nnder NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the anatytical case
narrative.

Review Validstion:

GEL requires al] analytical data to be verified by a qualified data validator. In addition, all data

designated for CLP or CLP-like packaging will receive a third level validation apon completion
of the data package. '

The following data validator verified the information presented in this case narrative:

\
Reviewer: ‘Qﬁ'—\) Date: M[fa‘r/ﬂ
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Client :

Coptact:
Workorder:

Sandia Natiomal Laboratories
MS-0756

P.O. Box 35300

Albuguergue, New Mexico
Pamela M. Puissant

67138

QC Summary

Report Date: October 9, 2002

Page 1of 2

Parmgame

NOM

Samgple Gual

QC

Units RPD%

RECS

Range

Andsi

Date Time

Rapld Flow Anajysis Federal

Baich

QC1206303419
Cvanide, Total
QC1200303420
Cyanide, Total
QC1200303423
Cyanide, Total
QC1200303424
Cyanide, Total
QC1200303418
Cyaride, Total
QC1200303421
Cyanide, Toml
QCL200303422
Cyanide, Total

202749

67158020 DUP

67158036 DUP

LZS

LCs

MB

€7158020 MS

67158036 MS

Spectromctric Analysis Federa)

Batch
QCI200505732

203661

67093003 DUP

Hexavalent Chrommium

QC1200305753

67156024 DUP

Hexzvalent Chromium

QC1200305736

Lcs

Hexavalent Chromium

QCI200305751

MB

Hexavalent Chromium

QC1200305734

9003 MS

Hexavalent Chromium

Q1200305735

67358024 MS

Hexavalent Chromium

Batch
QC1200505738

203665

67158036 DUP

Hexavalent Chromium

QCL200305740

Lcs

Hexavalent Chromium

QC1200305757

MB

Hexavaient Chromium

QC1200305730

47158036 WS

Hexavalept Chromivm

Notes:

RER is calculated at the 35% confidence level (2-sigma).
The Qualifiers {n thic rzport are defined as fallows:

*

LL

256

275

4.55

455

0.998

0.959

0588

0.593

0.564

BJ

BJ

BJ

U

0.110

0.117

0.310

0217

0.0704

0.0704

B

BJ

u

G.077

0.0523

242

0.048

332

KD
~D

1.0z

8.760

0505

1.05

N

0.790

mgkg

me'kg
mgkg

-4
(-]

mgkg
mefkg

my/kg

mg’kg
mg'Kg
mg'kg

mg/kg

mglkg
mz'kg
mg'kg

WNIA 4~

N4~

97

g8

115

98

N’IA s

02

92

N/A

g2

(+/-0.227) ADF 09/23/02 16:05

(+/-0.227)
(62%-138%)

(62%-138%}

(55%-145%)

(55%-145%)

(+/-0.0985)
(+/-0.0995)

(72%-121%)

(49%-130%)

(45%-130%)

(+/-0.0971)

(72%-121%}

(49%-130%)

BEPZ

EEP2

09423702 16:24
09/23/02 16:H
09/23/02 16:04
09/23/02 16:00
09723102 16:06

09723/ 16:24

10/02/52 07:00

10/02/02 06:30

Recovery or %RPD not within acceptance limits andfor spike amount not compatible with the sample cr the duplicate RPD's are not applicable where 4
Indicates anatyic is a surrogate compound.
B The analyte was found in the blark above the effective MDL.
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QC Summary

Workorder: 67158

Page 20of 2
Parraname NOM Sample Qual ~~ QC Units RPD% RECH Range  Amist Date Time
H  Holding time was excesded
¥ Eshmated value, the analyte concentration fell above the effective MDL and below the effective PQL
P The response between the confirmation column and the primary columm is >40%D
U The analyte was analyzed for but not detected below this concentration. For Organic and [norganic analytes the resul: is less than the effecuve MDL. ]
X Presumptive evidence that the analyte is not present. Please see narrative for further information.
X Prasumptive evidence that the analyoe is not present. Please see agmanve for further infromation.
X Urcertain idendfication for gamma spectroscopy.

N/A indicates that spike recovery limits do ol apply when sample consentration exceeds spike conc. by a factor of 4 or more.

* The Relative Percent Differcace (RPD) obtained from the sample duplicate (DUP) is evaluated agaipst the acceptence criteria when the sampic is groaler than
five times (5X) the conTact required detection limit (RL). In cases whore sither the sampls or duplicate valoe is less than SX the RL, a control limii of +/-

the RL is used to ¢valuate the DUP result

For P§, PSi}, and SDILT results, the values listed are the measured amounts, not fimal concentrations.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirernents of the NELAC standard unless qualified on the QC Summary.
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General Chemistry Narrative

Sandia National Labs (SNLS)
SDG 67158-1
Method/ is I
L ]
Procedure: Hexavalent Chromium
Analytical Method: SW846 7196A

Analytical Batch Number: 201822

Sample Analysis

The following samples were znalyzed vsing the analytical protoco] as established in SW846
T196A:,

Sample ID . ClientID

67169009 059826-006

1200301230 MB for batch 201822

1200301231 DUP of 67169009

1200301232 PS of 67165009

1200301233 LCS for batch 201822
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Analytical Method Verification
The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Infonmation” section.
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Calibration Information:

The instrumeat used in this analysis was the following: Milton Roy Spectrophotometer 200

Initial Calibration
The instrument was properly calibrated.

Calibration Yerification Information
All calibration verification standards were within the required limits.

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
Hmits.

Laboratory Control Sample Recovery
The recovery for the laboratory control semple was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 67169009.

Sample Spike Recovery
The spike recovery for this sample set was wnﬁnn the required acceptance limits.

Sample Duplicate Acceptance .
The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPD is not applicable.

Technical Infonmnation:

GEL assigns holding times based on the date and time of sample collection. Those bolding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

The samples from this sample group were received by the lab outside of the method specified
holding time.

Preparation/Anatytical Method Verification

All procedures were performed as stated in the SOP.

Sample Dilutions
No samples in this sample group required dilutions.
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Miscellaneous Information:

Nonconformance Reports

Nonconformance Report(NCR) 4012 was submitted by the PM for sample 67169009 in this

sample group because the sample was received beyond the recommended holding time for this
analysis.
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Meth sis Information

Procedure: Total Cyanide
Analytical Method: SW846 9012A
Prep Method: SWB46 9010B Prep
Anaiytical Batich Number: 202747

Prep Batch Number: 202746

Ssmple Analysis

The following samples were analyzed using the analytical protocol as established in SW846

9012A:

Sample ID
67169008
1200303412
1200303413
1200303414
1200303415
1200303416
1200303417

SOP Reference

Client ID
059826-005

MB for batch 202746
DUP of 67082013
DUP of 67082014
MS of 67082013

MS of 67082014
LCS for batch 202746

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by Geperal
Engincering Laboratones, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information" section.
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Calibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FIA+

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required Jimits.

Quality Control (OC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance’
limits.

Laboratory Control Sample Recovery

The recovery for the laboratory control sample was within the required acceptance limits.
Quality Controt

The following SNLS samples were designated for Quality Control: 67082013, 67082014.

Sample Spike Recovery
The spike recoveries for this sample set were within the required acceptance limits.

Sample Duplicate Acceptance
The Relative Pescent Differences between the samples and duplicates for this SDG were within
the required acceptance limits.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding timnes
expressed in hours are calculated in the Alphal ims system by bours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

All samples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
No samples in this sample group required dilutions.
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Miscellaneous Information:

Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.

Certification Statement

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the requirements of the NELAC standard unless otherwise noted in the analytical case
narrative,

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CIP-like packaging will receive a third level validation upon completion
of the data package.

The following data validator verified the information presented in this case narrative:

Reviewen: Q 42'-“") Date:___ {¢/qz /o2
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OQC Summary

Report Date: September 27, 2002

Client : Page 1of 2

Sandia National Laboratories
MS-0756

P.O. Box 5800

Albuquerque, New Mexico

Pamela M, Puissant
6716%

Contact:
Workorder:

Parmoame NOM Sample Qual QC Units RPD% REC% Range  Anist Daie Time

Rapid Flow Analysis Federal
Batch 202747

QCIZ00303413
Cyanide, Total
QC1200303414
Cyanide, Total
QC1200303417
Cyanide. Total
QC1200303412
Cyanide. Total
QC1200303415
Cyanide, Total
QC1200303415
Cyanide, Total

67082013 DUP

67082014 DUP

LCS

MB

67082013 MS

67082014 MS

Spectrometric Analysis Federal

Batch
QC120030123t

201322

67169009 DUP

Hexavalent Chromium

QC1200301233

LCs

0.030

0.100 U

0.100 1

0.00459

0.00469

u ND
b 0.00428

0.0475

0.0927

0.101

mg/L

mg/L.

mg/L

mg/L

mg/l

N/A

N/ 2

95

91

96

N/A

{+/-0.005) ADF 09/23/02 15:51

{+/-0.005)

(90%-110%)

(72%-133%)

(72%-133%)

(+/-0.010)

VH1

09/23/02 15:53

0%/23/02 15:38

08/23/02 15:52

09/23/02 15:54

09/18/02 12:45

Hexavaleot Chromium
QCI200301730  MB
Hexavalent Chromiumn U

QC1200301232 67169009 PS
Hexavalent Chromium

0.100 0.101 mg/L ic1

meg/L

{89%-110%)

0.100 HU ND H 0.087 mg/L 87  (BO%-122%)

Notes:
RER is calculated at the 95% confidence level (2-sigma).
The Qualificrs in this report are defined as follows:

*

Recovery er %RPD not within acceptance limits and/or spike amount not comparibic with the sample or the duplicate RPD's are not applicable where ti
Indicates analyte is a surrogate compound,

The analyte was found in the blank above the effective MDL.

Holding time was exceeded '

Esumated value, the analyle concentration fail above the effective MDL and below the effective PQL

The response between the confirmation column and the primary column is >40%D

The analyte was analyzed for but pot detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. 1
Presumptive evidence that the analyte is not present. Please see narmative for further informaton.

Presumptive evidence that the analyte is not present. Please see narrative for further infromation.

Upcertain identification for gamma spectroscopy.

MonoCl " omom o

S
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QC Summary

Workorder: 67169 Page Zof 2

Parmmame NOM Sample  Qual QC Units RPD% REC% Range Anist Date Time

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike core. by a facior of 4 or more.
* The Relative Percent Difference (RPD) ohtained from the sample duplicaze (DUP) is evaluated against the acceptence critefia when the sample is greater than

five tmes (5X) the contract required detection limit (RL}. I cases where either the sampie or duplicate value is less than 5X the RL, a control limit of +/-
the RL is vsed 10 evaluate the DUP rzsult.

For PS, PSD, and SDILT results, the values listed ace the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless gualified on the QC Summary.
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Radiochemistry Case Narrative
Sandia National Labs (SNLS)
SDG 67158-1
M A ]
Batch Number: 204950
Procedure: Petermination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EFPA 9000
Sample ID CHent ID
67169011 059826-D08
1200308804 MB for batch 204950
1200308805 059826-008(6716901 1DUP)
1200308806 059826-008(67169011MS)
1200308307 059826-008(6716901 IMSD)
1200308808 LCS for batch 204950
SOP Rederence

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering

Labaratorics, Inc. as Standard Operating Procedure(s) {SOP). The data discussed in this namrative has been analyzed
in accordance with GL-RAD-A-001 REV 6.

Calibration Inforipation:

Calibration Infermation

All initial and continuing calibration requirements have been met. The initia) calibration was performed on
June 12, 2002,

Standards Information
Standard solution(s) for these analyses are NIST traceable and nsed before the expimtion date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standerds.

Quality Control (QC) Information:

Biank Information
The blank volume is representative of the sample volume(s) in this batch.

Designated QC
The following sample was nsed for QC: 67169011,

QC Information
All of the QC samples met the required acceptance limits.

T Information:

Hoiding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Nonc of the samples in this sample set required reprep or reanalysis.
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Grosa Alpha/Beta Preparation Information '

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moisture
absarption. To minimize this interference, the salts are converted to oxides by heating the sample under a fiame
until 2 dull red color is obtained. The conversicn to oxides stabilizes the sampie weight and ensures that proper
alpha'bein efficiencies are assigned for each sample. Volatile radicisotopes of carbon, hydrogen, technetinm,
polonium and cesium mzy be lost during sampic beating, especially to a duil red heat. For this sampie set, the
prepared planchet was connted for beta activity before being flamed. After flaming, the planchet was counted for
alphe activity. This sequence causes the alpha count run data to record over the beta count run data in AlphaLims,
thercfore only the alpha count data will appear on the instrumeat runlog.

tien:

NCR Documentation
No NCR were generated for the preparation or analysis of this sample sct.

Certification Statcpent
Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise notcd in the analytical cass narrative,

Revisw Velidation: :
GEL requires all analytical data to be verified by a qualified data validater. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upcn completion of the data packsge.

The following data validator verified the information presented in this ease narrative:
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GENERAL ENGINEERING LABORATORIES

Meeting today s needs with a vision for tomorrow.

QC Summary

Reoori Date: October 11, 2002
Client : Sandis National Laboratories

Page 1 of 2
MSJrise
P.C. Box 5800
Albuquerqoe, New Mexico
Conbact: Pamela M. Puissant.
Waorkorder:; 67169
Permeame NOM __ Sample Qual QC Units RER REC%  Ranpe Anlst Date Time
Red Gaa Plow '
Baxch 204950
QC1200308805 . 67169011 DUP
Alpha U ~0.293 U -0.582 pCri. 0389 + (+1.000HOBT  10/08/02 05:44
Uncert +-0.313 +-3.403
_ TPU: 03314 0.408
Beta u 00536 U 007 pCil, 0.188 (100
Uacert: +-0.34] /0,354
. TP 0.341 0.354
QC1200308808 Lcs
Alpha 9.89 10.9 pCifl. 10 (75%-125%) 10/07/02 21:03
Uncert: +/-1.84
U . 2.18
Ber 39.7 : 44.1 pCyL 11 (75%-125%)
Uncert: +/-2.45
TPU: 252
QC1200308804 MB :
Alpha U 0.0431 pCiL 1070802 05:44
Uncerc +-0.0745
TPU: 0.0746
Beta U 0.126 pCHL
Uncert: +/-0.162
U 3162
QCI1200308806 67169011 MS
Alpha . 49 .4 U 0.2913 56.9 pCiL . 116 (75%-125%) 1007402 21:.03
Uncert: +(-0.333 +-8.21
TPU D334 127
Beta 199 U -0.0536 7 pCvL 114 (75%-125%)
Uncert: +-0.341 +-12.3
TPL: 0.341 i24
QC120030B807 67165011 MSD
Alpha %4y -0.293 5.3 pCilL, 13 (25%-125%)
Vneert: +/-0.333 +/-9.67
TPU: 0334 119
Beta - 19% ) 00534 214 pCUL 10R  (75%-125%)
. Uncert,; +-0.341 +/-12.3
TPO: 0.341 iz g

Notes:
The Qualifiers in this report are defined as follows:

Recovery or HRPD not within acceptance Jimits and/or spike amount not compatibie with the sample or the duplicate RPD's are not applicable where
the concentration Talls below the effective PQL.

#*  Indicalcs analyte is a surrogate compound.

B The analyte was found in the biank above the effective MDL.

P O Box 30712 ~ Charleston, SC 29417 * 2040 Savage Road * 29407
{843) 356-8171 * Fax (843) 766-1173

F9
Ry Printed on Recycled Paper. 37¢




GENERAL ENGINEERING LABORATORIES

Meering today s needs with a vision for tomorrow.

Q‘! To g\t‘:
OC Summary
Workorder:  §716% ) Page Zof 2
Parmname NOM Sample Qual QC Units  RER RECY% Range Anist Pate Time
B Bolding tme was exceeded - ’
J Estimated vaue, the analyte concentration fell above the effective MDL and below the effective PQL
P The response herwesn the confirmation column and the paimary columa is >43%D
U The analyte was analyzed for bui not detercted below this concentxation. For Organic and Inorganic a!\aly!es the result s less than the effective MDL.
For rediocherdical analyves the sesult is 1ess than the Decision Level
X Presumptive evidence that the analyic is not present. Please see narrative for further information.
X Presumpﬁve evidence that the analyte is not present. Flease see narcative for further mfromation.
X Uncertain identification for gamma spectroscopy.

N/A indicates that spike recovery lifnits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

» The Relative Percent Differeace (RPD) obtaines from the sample duplicate (DUF) is evaluated ageint the acceplence criteria when the
sample is greater. than five times (5X) the contract required detectian limit (KL). lo cases where either the sample or duplicate value is
less than 53X the RL, a control limit of +/- the  RL i5 used 1o evaluate the DUP result.

For PS, PSD, aod SDILT results, the values listed are the measured emonnts, not finat concentrations.

‘Where the analytical method has been pesformed under NELAP certification, the analysis has met ail of the
requirernents of the NELAC standard unless qualified on the QC Summary.

P O Box 30712 * Charleston, SC 29417 » 2040 Savage Road * 29407
{841) 556-8171 * Fax (843) 766-1178
a Primed on Recycled Poper,
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Radiochemistry Case Narrative
Sandia National Labs (SNLS)
Workorder 67158

Method/Anatysis Information

Batch Number: 203325
Procedure: Determination of Gross Alpha And Gross Non-Volafile Bets in Water
Analytical Method: EPA 900.0
Sample ID Client ID
67158020 059820-002
67158021 059821-002
67158022 059822-002
67158023 059823-002
67158024 059824002
67158025 059825-002
67158026 059828-002
67158027 059829-002
67158028 059836-002
67158029 059837-002
67158030 059838-002
67158031 059839002
67158032 059841-002
67158033 059842002
67158034 059843-002
67158035 059844002
67158036 059846-001
67158037 059847-002
67153038 059848-002
1200304874 MB for batch 203325
1200304875 059846-001(67158036DUP)
1200304876 059846-001(67153036MS)
1200304877 059846-001(67158036MSD)
1200204878 L.CS for batch 203325

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engi

Labaratories, Inc. as Standard Qperating Procedure(s) (SOP). The data discussed in this nasrative has been analyzed
in accordance with GL-RAD-A-001 REV.6.

Calibra H

Calibration Information

All irsitial and contituing calibration requirements have been met. The initial calibration was performed on

Junc 13, 2002

Standards Information
Standard sohtion(s) for these analyses arc NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources wese prepared in the same geometry as the calibration standards.

Quality Controt (OC) Information:
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Biank Information
The blank volume is representative of the sample volume(s) in this batch.

Designated QC
The following sample was used for QC: 67158035.

QC Imformmatien
All of the QC samples met the requned acceptance: limils.

Techmical Information:

Holding Time
All sample procedures for this sample sct were performed within the required holding time.

Preparstion Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-amalysis
None of the samples in this sample sct reguired reprep or reanalysis.

Grom Alpha/Betn Preparation Information

High hygroscopic sall content in evaporated samples can cause the sample mass to fluctuste due to moisture
absorption. To minimize this interference, the sahs are converted 1o oxides by beating the ssmple under & flame
until a dull red color is obtained, The conversion 1o oxides stahilizes the sample weight and ensures that proper
sipha/bets efficiencies arc assigned for cach sample. Volatile radioisotopes of carbon, hydrogen, techactiom,
polonium and cesium may be Jost during sample beating, especiatly to a dull red heat. For this sampic set, the
prepared planchet was counted for beta activity before being flamed. After flaming, the planciet was counted for
alpha activity. This sequence causes the alpha count run data to record over the bets count run data in AlphaLims,
therefore only the alpha count data will appear on the instrument ronlog.

Miscellameous Information:

NCR Docusaentation
No NCR were generated for the preparation or analysis of this sample set.

Cegtificatiop Statepeent -
Where the analytical method has been performed under NELAP certification, the analysis has met alf of the
requirernents of the NELAC standard wnless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data vatidator, In addition, all data designared for CLP
or CLP-like packaging will receive a third leve] validation upon completion of the datn package.

The following data validator verified the information presented In this case marrative:

Reviewer: 3"4 Thahviea Date__|{ Oth2eom-
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Rargmt”
L i QC Summar)' Report Date; October 11, 2002
Client ; Samdia Nationst Laberatories Page fof 2
MS-07585
P.O. Box 5800
Adbuquerque, New Mexico
Contact: Famela M. Puissant
Workorder: 67158
Panmname NOM Sample Qual _ QC_ Umits RER  REC% _ Range Anlst  Date Time
Gravimetric Solids -
Bach 20181%
QCI200301224 67158020 DUP :
Moisture . 2.08 1.39 percent 10 - {0%-24%) AWB 09/17/02 15:04
Rad Gas Flow
Baich 203325
QCIZ00308875 67158036 DUP :
Adpha . 10.5 880 plilg 0318 (0%-20%) HOB1  10/07/02 12.34
Uncest: +/-2.49 +-2.60
TPU: 2.67 264
Bew 173 16.1 pCilg 0326 (0%-20%)
Uncer: +/-1.13 . =19
TPU: 1.78 2.02
QCI200304878 LGS
Alpha : 989 9.64 pCilg 93 (75%-125%) 1wg7/02 13:37
Uneert: o #/-1.49 R
: TPU: ‘ 1.6%
Betz 397 42.1 pCivg 06 (75%-125%)
Uncert: +-1.7%
TP 235
Q1200304874 MB
Alpha U 00264 pCirg 16/07/02 12:33
Uncen; +-0.079
TPL): 0.074%
Beta , U 0.165 pCi/g
Uncert; . +-3.348
: PU 0.348
QC1200304876 67158036 MS
Alpha 94.2 10.5 105 pCifg 100 (75%-125%} 10207/02 1234
Uncert: +-2.49 +-7.1} )
TPU: 267 180
Beta - 278 173 402 pCivg 102 (75%-125%)
Unceru +-113 +/-24.2
PU: L78 0.1
QCI200304377 67158036 ‘MSD :
Alpha - 96.9 0.5 103 pCifg 96
Uncert: +/-2.49 +/-7.28
- TRU: 2.67 143
Beta 389 173 422 pCilg 104
Uncert +H-173 +-25.1
TPU; i.78 299

P O Box 30712 * Charleston, SC 29417 * 2040 Savagg Road ¢ 29407
(843) 556-8171 * Fax (843) 766-1178
e} Printed on, Recyoled Paper. 3 7
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_ QC Summary

Workorder:  §7158 Page 2of 2
Farmname - NOM Sample Qual QC  Unmits _ REK REC% _ Ranpe Anmist  Datc Time

Notes:

The Qualifiers in this mpoct are defincd as follows:

*

Recovery or %RPD not within acceptance Himits and/or spike amount not compalible with the sanople or the duplicate RPD's are oot applicable where
the concentration [alls below the effective PQL. ;
Indicates analyte is a surrogate compound.
" The analyre was found in the blank shove the effective MDL.
Hoiding time was cxceaded
Estimated valoe, the analyte concentration fall above the effective MDL and below the effective PQL
The response Between ihe confirmanen column and the primary column is %D

The analyte was spalyzed for but not detected below this concentration. For Organic and h:otgauic analytes the result is less than the effective MDL.
For radiochemical analyses the remlt is less than the Decision Level
Presumptive evidence that the analyte is not present. Please see nartadve for further information.

Presumpiive ¢videace that the analyie is not present Please sec narrative for further infromation.
Uncertain identification for gamma spectrosCopy.

M/A indicates that spike recovery limits do not apply when semple concentation exceeds spike conc. by a factor of 4 or more.

~ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluaied against the acceptence criteria when the
sample is greater taan five times (5X) the contract required detection kmit (RL). Io cases where eitber the sample or duplicate value is
jess than $X the RL, 2 cootrol limit of +- the RIL i5 used t0 evalugte the DUP result

For PS, PSD, and SDILT results, the values listed are the measured amoxnts, ot final concentyations.

Where the analytical method has besn petformed under NELAP certification, the analysis bas met aft of the
requirements of the NELAC standard unless qualified on the QC Summary.

P O Box 30712 * Charleston, SC 29417 * 2040 Savage Road * 294(7
{843) 556-8171 * Fax (343) 766-1178

-~
G Printed on Recycled Paper.

{2}
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* Sandia National Laboratories - *
* Radiation Protecticn Sample Diagnostics Program *
* g/20/02 ©:31:31 AM *

\-*********‘k*******i_**************t******************i******************

. *
* Analyzed Dby: 4(.4_ / I Reviewed by: q/ / *
**i**iz'*****z*********t*g}:} g********ttt********** & w ?2’***********
Customer : SANDERS, M (8135)

Customer Sample ID 059828-003
Lab Sample ID 20131501

Sample Description

6536HP/1110-DF1-BH1-15-8
Sample Quantity

753.000 gram

Sample Date/Time 9/10/02 11:25:00 AM
hcquire Start Date/Time : 9/19/02 9:53:11 PM
Detector Name : LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
I ET R EZ R EE XL LS ESSA LSRR RS E AR AR R RS TR R RS LAY RR R L)

Nuclide Activity 2-gigma MDA
Name {(pCi/gram ) Erxor {pCi/gram )
U-238 Not Detected.  -=-v------ S.00E~-0Q1
RA-226 1.32E+4000 S.03E-001 7.10E-001
PB-214 6.75E-001 1.05E~-001 €.41E-002
BI-214 5.86E-001 1.02E-001 5.84E-002
B-210 Not Detected  ---=----- 8.77E+000
-232 6.57E-001 3.21E-001 2.03E-001
-228 £.02E-001 1.37E-001 1.53E-001
AC-228 6.76E-001 1.42E-001 1.04E-001
TH-228 B.53E-001 2.44E-001 4.30E-001
RAa-224 8.85E-001 2.17E-001 1.01E-001
PB-212 7.00E-001 1.0%E-001 1.86E-002
BI-212 7.10E-G01 2.67E-001 3.38E-Q01
TL-208 5.92E-001 1.11E-001 8.65E-002
U-235% - 1.37E-001 1.67E~001 1.96E-001
TE-231 Not Detected  ~-w=ea-a-- € .S1E+000
PA-231 Not Detected -----+--- 1.42E+000
TH-227 Not Detected @ «=--=--w--- 3.17E-001
RA-223 Not Detected  --------- 1.595E-001
RN-219 Not Detected — --v--vwaoa 3.92E-001
PB-211 Not Detected @ <«----e--- 8.82E-001
TL-207 Not Detected ------ae- 1.55E+001
AM-241 Not Detected  =--------- 1.75E~-001
PU-239 Not Detected  -------=-- 3.44E+002
Np-237 Not Detected = «~-~-w----- 1.908+000
PA-233 Not Detected -~--===-- 5.62E-002
TH-229 Not Detected @ -~=r-ecuau- 1.87E-001.

d




[Summary Report] - Sample ID: :+ 20131501

lide
‘ me

Activity
(pCi/gram )}

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.49E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not. Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

- m

---------
—————————
- — =
---------
---------
---------
—————————
---------
---------
_________
---------
---------
---------
_________
---------
_________
_________
---------
_________

- e ws

MDA
(pCi/gram )
4.348-002
2.91E-002
4.52E-002
2.83E-001
1.24E+000
2 .58E-002
5.12E-002
1.96E-001
1.71E-001
3.73E-002
2.48E-002 -
3.50E-002
4.04E-002
2.90E-001
4.37E-002
3.10E-002
7.31E-002
2.02E-001
1.09E-001
8.73E-002
€.44E-002
3.58E-002
6.28E-002
2.594E-002
3.5%E-001
1.12E-001
3.62E-002
2.68E+000
5.08E-DD2
1.31E+003
3.61E-001
4.44E+000
3.56E-002
3.00E-001
4.57E-001
3.0BE-002
8.37E-~002
3.3%0E-002
3.90E-002
1.82E-~001
5.47E-001
6.85E-001
3.23E-002
1.20E-001
6.48BE-002




***********i**i***:************************************i**t**i**i*********

* Sandia Natiocnal Laboratories *
* Radiation Protection Sample Diagnostics Program *

* 9/z20/02 9:33:09 AM *
Pt*******'****************************************************i**********

. "
= Analyzed by: Reviewed by: Z/ ;/ *
******1,*****1,*******r{éﬂf*?‘(i%ﬁ%****************z** *j?? *d?:*******i‘***
Customer : SANDERS, M {(6135) ' :

Customer Sample ID 059829-003
Lab Sample ID 201315402

Sample Description : 6536HP/1110-DF1-BH1-20-8
Sample Quantity : 773.000 gram

Sample Date/Time : 9/10/02 11:55:00 AM
Acquire Start Date/Time : 9/19/02 11:35:31 PM
Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Commentg:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LA R R AR R LA R RRd RSl Rl Rl iRl 2R a2 R R XYY X LY TR T E T RE R L L LT LY

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Erroxr {(pCi/gram )
U-238 Not Detected @ ----cua-- 4,98E-001
RA-226 1.75E+000 5.854E-001 7.468E-001
PR-214 €.67E-001 1.04E-001 €.37E-002
BI-214 6.29E-001 1.05E-001 5.45E-002
PBR-210 Not Detected  --------- B.54E+000
‘.’H-ZBZ 5.50E-001 2.76E-001 1.91E-001
RA-228 6 .55E-001 1.41E-001 1.31E-001
AC-228 7.10E-0D01 1.46E-001 1.05E-001
TH-228 6.30E-D01 " 2.15E-001 4.1EE-0D1
RA-224 7.18E-001 1.B4E-00C1 ?.393-002
PB-212 6.91E-001 1.03E-001 3.79E-002
BI-212 5.87E-001 2.99E-001 4 _.29E-001
TL-208 5.B88E-001 1.12E-001 9.16E-002
U-2358 Not Detected  «ecceca--- 1.958E-001
TH-231 Not Detected @ ----ec---- 6.50E+000
PA-231 Not Detected @ «c-vcac--- 1.35E+000
TH-227 Not Detected ---~-e--- 3.11E-001
RA-223 Not Detected  --«vce---- 1.85E-001 .
RN-219 Not Detected  --------- 3.81E-001
FB-211 Not Detected ----~cecmwa 8.9%E-001
TL-207 Not Detected @ «--vccece--- 1.60E+001
AM-247 Not Detected @ ---~----- 1.65E-001
PU-238 Not Detected @ --=ve-v-- 3.45E+002
NP-237 Not Detected  -=-w--au-- 1.81E+000
PA-233 Not Detected  ---~----- 5.80E-002
TH-229 Not Detected W --------. 1.93E-001




{Summary Report]

uclide
ame

«3=-108m
AG-110m
BA-133
BE-7
CD-115
CE-13%
CE-141
CE-144
CM-243
C0-56
CO-57
CO-58
CO-60
CR-51
Cs-134
csS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-202
I-121
IR-192
K~40
-52
-54
AQ0-99
NA-22
NA-24
ND-147
NI-57
RU-102
RU-106
SB-122
Sp-124
SBE-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-85

5

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.72E+001

Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:-

2-gsigma
Error

- - o

—————————
_________
—————————
---------
---------
_________
_________
_________
.........
_________
—————————
_________
---------
---------
---------
—————————
—————————
—————————
_________

- .

; 20131502

MDA
(pCi/gram )
3.85E-002
3.10E~-002
4.,3€6E-002
2.69E-001
1.22E+000
2.54E-002
5.25E-002
1.82E-001
1.64E-001
3.59E-002
2.52E-002
3.50E-002
4 1BE-002
2.78E-001
4.06E-002
3.23E-002
7.41E-Q02
1.86E-001
1.10E-001
9.64E-002
6.62E-002
3.3BE-002
6.05E-002
2.93E-002
2.60E-001
1.06E-001
3.86E-002
2.79E+000
4.32E~002
1.19E+003
3.66BE~-001
4 .62E+000
3.14E-002
2.88E-001
4 .42E-001
3.10E-002
B.57E-002
4.10E-0D2
3.91E-0D2
1.79E-001
5.16E~-D01
6.59E-001
3.62E-002
1.19E-001
6.65E-002
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* - Sandia National Labcratories *
* Radiation Protection Sample Diagnostics Program *
* $/20/02 ~ 2:58:05 AM *

I3 A A3 2Rl XL L AR XA R EERRRLRRARElT R RS R R R RS R EE X S EEE L ER R PR R PR

*

analyzed by (Q__ f /;24 Reviewed by: 4 ?0 ﬁ;’r}, *
*i******************** % % ek Q**t************ * AEEREEERE T RRN

| 4
Customer SANDERS, M (6135)
Customer Sample ID 059836-003
Lab Sample ID 20131503

Sample Description
Sample Quantity

€536HP/1110-DF1-BH2-10-S
646.000

gram

Sample Date/Time $/13/02 9:05:00 AM
Acquire Start Date/Time 9/20/02 1:17:51 AM
Detector Name : LABOl

Elapsed Live/Real Time : 6000 / 6002 seconds

Commments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*********t**»******i****i*********i**i-*********************************i**

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ~-------- 5.70E-001
RA-226 1.59E+000 5.53E-001 7.59E-001
PR-214 7.65E-001 1.20E-001 7.51E-002
BI-214 7.11E-001 1.19E-001 6.07E-002
PB-210 Not Detected e m———— S.75E+000
ﬂ‘l—232 8.50E-001 4.10E-001 2.43E-001
A-228 S.58E-C¢01 1.91E-001 1.61E-001
AC-228 S9.44E-001 1.8BE-001 1.24E-001
TH-228 7.14E-001 2.52E-001 5.14E-001
RA-224 9.75E-001 2.41E-001 1.11E-001
PE-212 8.69E-001 1.29E-001 4.21E-002
BI-212 5.41E-001 2.98E-001 3.33E-001
TL-208 8.02E-001 1.45E-0QC1 1.11E-001
U-23% Not Detected @ ----ccee-- 2.23E-001
TH-231 Not Detected @ --------- T.62E4000
PA-231 Not Detected --------- 1.58E+000
TH-227 Not Detected ---~----- 31.74E-001
RA-223 Not Detected W ==cuc-a--- 1.92E-001
RN-219 Not Detected @ -~--e----- 4.48E-001
PR-211 Not Detected — ---c---u- 9.75E-002
TL-207 Not Detected @ ---cn-wc-- 1.65E+001
AM-241 Not Detected @ =wwe-c--- 1.30E-001
PU-23¢ Not Detected W —-v-c----- 4 .00E+002
NP-237 Not Detected  ---c----- 2.07E+000
PA-233 Not Detected @ ----~-c--- 6 .52E-002
TH-229 Not Detected re—mm—~- 2.20E-001

B,




{Summary Report] - Sample ID: 20131503
Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
G-108m Not Detected @ --—-=----- 4 .97E-002
AG-110m Not Detected @ -~--=------ 3.67E-002
BA-132 Not Detected  --------- S.05E-002
BE-7 Not Detected — «v------- 2.95E-001
Ch-115 Not Detected  --------- €.12E-001
CE-139 Not Detected = -=-=wm-wm-oa- 2.82E-002
CE-141 Not Detected @ -~--==«--- 5.67E-002
CE-144 Not Detected ™ ~---=--w.- 2.16E-0D1
CM-243 Not Detected @ -~-------- 1.96E-001
CO-56 Not Detected @ ----—----- 3.95E-002
C0-57 Not Detected  ---w----- 2.78E-002
CO-58 Not Detected  --------- 4.01E-002
CO-60 Not Detected W --------- 4.34E-002
CR-51 Not Detected @ ---=ce--- 3.03E-001
CS-134 Not Detected @ --=--~--- 4 .95E-002
¢s-137 Not Detected = =====w--- 3.74E-002
EU-152 Not Detected @ -c-c----- 8.25E-002
EU-154 Not Detected @ --ew-en-- 2.34E-001
EU-185 Not Detected @ -----~--- 1.20E~-001
FE-55 Not Detected @ ---~cw--- 1.05E-001
GD-183 Not Detected  --------. 7.23E-002
HG-203 Not Detected = «-=v-we--- 3.87E-002
I-131 Not Detected @ --------- 5.54E-002
IR-192 Not Detected @ ----=----. 3.32E-002
K-40 1.48E+001 2.0BE+000 3.82E-001
-52 Not Detected «--wew--- 8.45E-002
m- 54 Not Detected  --------- 4.08E-002
MC-99 Not Detected @ --------. 1.54E+000
NA-22 Not Detected  +~---we--_ 5.34E-002
NA-24 Not Detected @ ~w------- 6.68E+001
ND-147 Not Detected -~------- 3.65%E-001
NI-&57 Not Detected @ -----wc-.- 1.44E+000
RUO-103 Net Detected ™ =ewe----- 3.77E-002
RU-106 Not Detected = -----o---- 3.47E-001
SB-122 Not Detected @ -—=-c------ 2.44E-Q01
SB-124 Not Detected W -~---=----- 3.55E-002
SB-125 Not Detected @ ------c-- 1.00E-001
SN-113 Not Detected -=vce----- 4.863E-002
SR-85 Not Detected — ---——----- 4.39E-002
TA-182 Not Detected @ --------- 1,.95E-001
TA-183 Not Detected  ----—----_ 4.04E-002
TL-201 Not Detected W ---=----.- 4.18E-001
Y-Bg Not Detected @ ---=-m---- 4,26E-002
ZN-65 Not Detected @ «-----w-. 1.29E-001
ZR-9%5 Not Detected @ «cce-oo-.. 6.98E-002

,
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program e
* 9/20/02 4:40:24 2AM *

Qr-k***********************************************************************

*
* Analyzed by: é 7/26 t1- Reviewed by: ?/?2/9?/ *
Tk ok hkhkhkkhkdh bkt hkhkk Rkt LE & & Ak hkddkdkhdbdkdkhrhdkdhohrd A NHhwn A A A2 REX 2R R X

Customer : SANDERS, M (6135)
Customer Sample ID 059837-003
Lab Sample ID

20131504

Sample Description

6536HP/1110-DF1-BH2-15-8
Sample Quantity

689.000 gram

Sample Date/Time : 9/13/02 9:20:00 AM
Acquire Start Date/Time 9/20/02 3:00:10 AM
Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimdted.
(22222222222 AR 2R 2ol il i R R E R ERE R Y Y X LR YR R R LS ]

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ =-----=---- S.40E-001
RA-226 1.87E+000 5.95E-001 8.00E-001
PB-214 7.05E-001 1.12E-001 7.53E-002
BI-214 6.66E-001 1.12E-001 5.83E-002
PB-210 Not Detected --------- $.43E+000
{ ‘o232 6.17E-001 3.18E-001 2.46E-001
RA-228 €.71E-001 1.82E-001 1.98BE-001
AC-228 7.63E-001 1.61E-001 1.22E-401
TH-228 8.56E~001 2.58E-001 4.62E-001
RA-224 7.77E-001 2.08E-001 1.35E-001
PB-212 8.09E-001 1.20E-001 4.30E-002
BI-212 € .56E-001 2.88E-001 3.B9E-001
TL-208 7.73E-001 1.36E-001 5.38E-002
U-235 Not Detected -cw-u---- 2.12E-001
TH-231 Not Detected  --c-vce-o-o €.93E+000
PA-231 Not Detected  --e-e-e--- 1.52E+000
TH-227 Not Detected  +oceca--- 3.54E-001
RA-223 Not Detected  ---wecw--- 1.76E-001
RN-219 Not Detected  -----wu--- 4 .47E-Q01
PB-211 Not Detected @ --------- 9.92E-001
TL-207 Not Detected @ -~-~c-w-_-_ 1.67E+001
AM-241 . Not Detected @ --~------ 1.86E-001
PU-239 Not Detected  -=------- 3.84E+002
NP-237 Not Detected --wec-meaa- 1.94E+000
PA-233 Not Detected @ -w--c-cw--- 6.34E-002
TH-229 Not Detected  ----c---- 2.03E-001




(Summary Report] - Sample ID: : 20131504

Nuclide

.5-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CSs-134
CsS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40

-52
-54
0-99
NA-22
‘NA-24
ND-147
NI-57
RU-103
RU-10€
SB-122
SB-124
§B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

B

- Activity

{pCi/gram )

i p——

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.53E+001
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

---------
---------
—————————
_________
—————————
_________
—————————
---------
_________
_________
—————————
—————————
---------
---------
---------
---------
---------
---------

MDA
(pCi/gram )
4.68E-002
3.16E-002
4£.96E-002
2.79E-001
5.83E-001
2.70E-002
5.32E-002
2.02E-001
1.83E-001
4.04E-002
2.59E-002
3.99E-002
4.45E-002
2.72E-001
4, 75E-0Q02
3.58E-002
7.66E-002
2.21E-001
1.17E-001
9.03E-002
6.7BE-002
3.69E-002
5.22E-002
2.BEE-002
3.03E-001
8.93E-002
3.93E-002
1.50E+000
5.1BE-C02
7.10E+001
3.36E-9001
1.39E+000
3.40E-002
3.19E-001
2.34E-001
3.34E-002
9.01E-002
4,0%E-002
4.13E-002
1.80E-001
3.94E-001
3.B5E-001
3.38E-002
1.18E-001
6.87E-002




[ E R 2 e X E2X XX XERE XSS XIS R LSRR R AL R RS R R 222 22 R 2 R a2 22 T R SRR LN TR R Y

Sandia National Laboratories
- % Radiation Protectiocn Sample Diagnostics Program

L 4

*

9/20/02

6:22:43 AM

*
*
*

(-*****************************************t***********************t******

-~ Analyzed by:

2 AR R E S A RS EXERE LSRR

Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments :
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

.4::,“‘2/.2.4

Reviewed by:

ek hk ok kkk ok khkkkkk

SANDERS, M (6135)
05983B-003
20131505
6715/1035-SP1-BH1-11-8
775.000 gram
9/12/02 2:20:00 PM
9/20/02 4:42:29 AM
LABO1

6000 / 6002 peconds

Al

*

*

khkdkkdbdhkhhhktnx

A AR I EE SRR AR R R R Rl LRl Rl At il bl Rl 22 Rt 0 R a2 222 R Rt 22 2 2 X )

Nuclide
Name

A

crivity

(pCi/gram )

Not

Not

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.73E+000
7.07E-001
6§.06E-001

Detected

6.956E-001
7.28E-001
7.76E-001
7.06E-001
S5.06E-001
7.33E-001
€.73E-001
€ .35E-001

9.48E-002
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

5.44E-001
1.06E-001
1.02E-001

3.38E-001
1.51E-001
1.57E-001
2.22E-001

2,17E-001

1.09E-001
4.82E-001
1.16E-001

1.69E-001

- T -
- = -
- - - -

- A e -

---------
—————————
_________
---------

e e -

MDA

(pci/gram )

4.87E-001
7.28E-001
5.52E-002
5.58E-002
8.45E+000

2.09E-001
1.41E-001
1.10E-001
4.06E-001
8.79E-002
3.73E-002
7.46E-001
8.93E-002

1.98E-001
6€.32E+000
1.36E+000
3.15E-001
1.70E-001

3.72E-001 -

B.25E-001
1.47E+001

1.65E-001
3.56E+002
1.89E+000
5.52E-002
1.88E-001




[Summary Report] - Sample ID: : 20131508

Nuclide Activity 2-sigma . MDA
I Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected  ------—--_ 4.12E—002_
AG-110m Not Detected W --------. 2.B8E-002
BA-133 Not Detected @ --------. 4 ,22E-002
BE-7 Not Detected ——m b 2.69E-001
CD-115 Not Detected — ----ceaa-. 7.04E-001
- CE-139 Not Detected  ----cao--. 2.44E-002
CE-141 Not Detected @ --------- 5.09E-002
CE-144 Not Detected @ -~----~--- 1.93E-001
CM-2413 Not Detected @ --------- 1.68E-001
CO-58 Not Detected @ ----vceu--- 3.B1E-D0D2
CO-57 Not Detected  --------- 2.50E-002
CQO-58 Not Detected @ -----ce--_ 3.53E-002
CO-60 Not Detected  -----cw-.- 3.81E-002
CR-51 Not Detected @ ev-wc---- 2.63E-001
CS5-134 Not Detected @ -----w--. 4.10E-002
CsS-137 Not Detected meemeec--- 3.19E-002
EU-152 Not Detected — --w-c---. 7.38B-002
EU-154 Not Detected @ --c-a--o. 1.82E-001
EU-155 Not Detected W -caww-o---. 1.09E-00C1
FE-59 Not Detected  -c-c-cao--_ 8.82E-002
GD-153 Not Detected @ ----—---- 6.33BE-002
" HG=-203 Not Detected @ --w-c---- 3.42E-002
I-131 Not Detected @ ----—---_ 5.08E-002
IR-192 Not Detected W ----ac---- 2.70E-002
.. K-40 1.51E+001 2.09E+000 3.48E-001
-52 Not Detected @ «-coe--a-o 8.55E-002
\-;K§-54 Not Detected = -------.. 3.79E-002
MO-99 Not Detected @ ----e---- 1.78E+000
Na-22 Not Detected @ --w---o-_ 4 _83E-002
NA-24 Not Detected @ --------_ 1.57TE+002
ND-147 Not Detected @ -~------._ 3.2%9E-001
NI-57 Not Detected  --------_ 1.77E4000
RU-103 Not Detected @ --ce-ce--- 3.21E-002
RU-108 Not Detected @ --caco-oao_ 2.91E-C0Q1
SB-122 Not Detected W ~-wweoo--_ 2.75E-001
SB-124" Not Detscted @ ---e-----_ 2.98E-002
SB-125 Not Detected @ --ceceme-a- 8.33E-00Q2
SN-113 Not Detected @ -ceac-aa. 3.87BE-002
SR-85 Not Detected @ -----ca--_ 3.87E-002
TA-182 Not Detected e 1.70E-001
TaA-183 Not Detected @ --cea-o---. 4.01E-0012
TL-201 Not Detected @ --wmeeao- 4 .44E-001
Y-88 Not Detected @ -------__ 3.19E-002
ZN-65 Not Detected — -----__-._ 1.12E-0021
ZR-95 Not Detected @ ------o._ 6.54E-002

9




B Y L AR L R T Y T e

Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *

*

9/20/02

9:20:40 AM *

[ B PR R R e S LRI IR X R R R LR PR R

* Analyzed by:

[ ZXXTEEEEEEXZ SRS 2 8 0 2

Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acgquire Start Date/Time
Detector Name .
Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

Dt

-t 3 *

Reviewed : J/a "

**#%%0* ************E}:"%;féd Qﬁ*******i*i—**
SANDERS, M (6135)

055835-003
20131506

6715/1035-SP1-BH1-16-S
736.000 gram

a/12/02 2:40:00 PM
9/20/02 6:24:48B AM
IABOL

&000 / 6002 seconds

R e e 2 X L 2 223 R R L T R R R R R AR T LS S F S R e e T Y

Nuclide
Name

- —

Activity
(pci/gram )

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Deaetected
1.63E+000
7.4BE-G01
6.59E-001

Detected

.84E-001
.41E-001
.76E-001
.96E-001
.45E-001
.87E-001
.21E-001
6.26E-001

L QR T IR . R B

Detected
Petected
Detected
Detected

Detected

Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Exrror

5.08E-001
1.13E-001
1.11E-001

3.81E-001
1.44E-001
1.5Z2E-001
2.47E-001
2.29E-001
1.17E-00
3.08E-001
1.17E-001

---------
—————————
—————————
---------
----------
—————————

-—— o am b
- - - -
- e e ==

—— - -

MDA

(pCi/gram }-

. e e e

5.16E-001
6.74E~-001
5.B6E-002
6.12E-002
8.96E+000

.17E-001
.61E-001
.36E-001
.88E-001
.07E~001
.B3E-002
3.99E-001
9.08E-002

Wbk e

1.59E-001
6.66E+000
1.37E+00¢
3.3BE-001
1.75E~-001
3.91E-001
8.74E-001
1.54E+001

1.75E-001
3.6BE+002
1.948+000
5.68E-002
1.94E-001




[Summary Report]

~Nuclide

‘ Name

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
C5-134
CsS=137
EU-152
EU-154
EU-155%
FE-59%
GD-153
HG-203
I-131
IR-182
K-40
-82
) -54
MC-59
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR=-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

v

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.52E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not DPetected

- Not Detected

Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

- e -
.- - -
- -
e T e
—— - o -
B - ———
- - - -
L
- -
- = = -
Rt
-———— e a w -
- i e - -
- -
- e i - -
- A - - -
-
- v .- -

_________
_________
_________
_________
---------
---------
—————————

—————————
_________
—————————
_________
_________
---------
---------
---------

—————————

---------

.........

- e e -

20131506

MDA
(pCi/gram )
4.53E-002
3.09E-002
4. .53E-002
2,75E-00Y
7.50E-001
2.63E-002
5.09E-002
1.98E-001
1.76E-001
3.64E-002
2.47E-002
31.58E-002
4.03E-002
2.62E-001
4.63E-002
3.44E-002
7.29E-002
2.12E-001
1.12E-001
9.44E-002
6.56E-002
3.51E-002
5.39E-002
2.8B9E-002
3.0B8E-001
7.95E-002
3.71E-002
1.80E+000
4.62E-002
1.85E+002
3.38E-001
2.13E+000
3.05E-002
2.92E-001
2.96E-001
3.33E-002
8.97E-002
3.74E-002
3.87B-002
1.86E-001
4.19B~001
4.74E-001
3.16E-002
1.25E-001
7.00E-002
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* Sandia National Laboratories *
* Radiaticon Protection Sample Diagnostics Program *
X 9/20/02 9:47:23 MM *

‘ \**************************************************************i********

) _ *
* Analyzed by: Z/ Reviewed by: ' J/ *
*:****1:*****{********%’5*** *z*o *a*ﬁ*************g* **qg;o pi?':-*i**********
Customer : SANDERS, M (6135) .

Cugtomer Sample ID : 059841-003
Lab Sample ID : 20131507

Sample Description
Sample Quantity
Sample Date/Time 9/13/02 9:35:00 AM
Acquire Start Date/Time 9/20/02 8:07:08 AM
Detector Name : LABO1
Elapsed Live/Real Time 6000 /

6721/1090-DF1-BH1-4-§
808.000 gram

6002 seconds

Comments: .

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
[ZE XSRS EEESEZEER L2 X2 SRR R R 2R X2 RR R XA R R ARl R R R SRR TR R X XE L LR TR Y BT TRE L E LY

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 4 ,50E-001
RA-22¢6 1.55E+000 7.51E-001 1.13E+000
PB-214 6.57E~-001 9.99E-002 5.49E-002
BI-214 5.98E-001 9.91E-002 4.76B-002
-PB-210 Not Detected @ --=------- 8.39E+000
i:,H-ZBZ 6.71E-001 31.24E-001 1.92BE-001
RA-228 6.38E-~001 1.40E-001 1.50E-001
AC-228 6.87E-001 1.44E-001 1.12E-001
TH-228 8.03E-~001 2.35E-001 4.36E-001
RA-224 7.25E-001 '1.82E-001 8.1BE-002
PB-212 6.75E-001 1.01E-001 3.41E-002
BI-212 7.08E-001 2.66E-001 3.40E-001
TL-208 6.15E-0Q01 1.11E-001 8.24E-0Q02
U-235 2.29E-001 1.54E-001 1.84E~-001
TH-231 Not Detected --------- 6.04E+000
PA-231 Not Detected  -------=~-~ 1.29E+000
TH=-227 Not Detected @ --------- 2.97E-001
RA-223 Not Detected @ ---wcen--- - 1.56E-001
RN-219 Not Detected  --------- 3.51E-001
PB-211 Not Detected = --------- 7.90E-001
TL-207 Not Detected W ---w----- 1.31E+001
AM-241 Not Detected  --------- 1.56E-001
PU-239 Not Detected  -~-------- 3.34E+002
Np-237 Not Detected @ ----c-v-. 1.76E+000
PA-233 Not Detected -«w-cecw-- S.45E-002
TH-229 Not Detected @ ----e---- 1.81E-001

o




{Summary Report] - Sample ID:

Nuclide
Name

Activity
(pCi/gram )

e e - -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.46E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected '

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- -

_________
---------
---------
---------
—————————
_________
—————————
—————————
---------
---------
---------
_________
—————————
---------
—————————
---------
_________
_________
_________

- - b .

20131507

MDA
(pCi/gram )
4.09E-002
3.00BE~002
3.91E-002
2.38E-001
5.33E-001
2.42E-002
4.60E-002
1.B82E-001
1.62E-001
3.27E-002
2.31E-002
3.42E-002
3.78E-002
2.56E-001
4.13E-002
3.17E-002
6.B5E-002
1.91E-001
1.05E-001
8.16E-002
5.96E-002
3.21E-002
4.485E~-002
2.64E-002

‘2.83E-001

8.38E-D02
3.43E-002
1.29E+000
4.49E-002
7.87E+001
2.50E-001
1.37E+000
3.09E-002
2.69E-001
2.34E-001
2.78E-002
7.82E-002
3.57E-002
3.56E-002
1.66E-001
3.40E-001
3.71E-001
2.68E-002
1.11E-001
5.85E-002
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Sandia National Laboratories
* Radiaticen Protection Sample Diagnostics Program

*

*

Analyzed by:

ThkdhhkkhkhkkkhrkhrRkrhthrn*

Customer

9/20/02

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time :

Detector Name
Elapsed Live/Real Time

Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

44*;**;a£k¥@3=**

SANDERS, M (6135)
059842-003
20131508

11:29:48 AM

‘I.r*************************iit****t*i************t*i*i******************

Ealrbe......

Reviewed by:

Ehhkkdkhkhkhthkhkkk*t

6721/1090-DF1-BH1-9-8
807.000 gram

5/13/02 9:50:00 AM
a/20/02 9:49:28 AM
: LABO1

6000 / 6002 seconds

*
*
*

*
*
*

L2 AL RRRRE RS SRSl R R AR XSRS X 0 L L N B R R RUE Y R R R R R g gragr e

Nuclide
Name

-

Activity
(pCi/gram )

Not

Not

Not
Not
Not
Not
Neot
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.32E+000

7.10E-001

5.64E-001
Detected

§.21E-001
£.6BE-001
4.51E-001
8.60E-001
6.94E-001
6.39E-001
9.18E-001
§.08E-001

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

5.09E-001
1.07E-001
9.43E-002

e = o

3.04E-001

-1.30E-001

1.11E-001
2.35E-001
1.758E-001
9.58E-002
3,25E-001
1.10E-001

_________
.........
---------
---------
—————————
_________

- = - -

—————————
---------
---------
—————————

- A e - -

MDA

(pCi/gram )

4.74E-001
7.25E-001
5.70E-002
4£.67E-002
B8.36E+000

I1.91E-001 .
-1.43E-001

1.06E-001
4.04E-001
€.92E-002
3.5BE-002
4.17E-001
7.94E-002

1.91E-001
6.26E+000

1.35E+000

2.98E-001
1.82E-001
3.63E-0D1
7.99E-0D1
1.50E+001

1.64E-001
3.39E+002
1.75E+000
5.52E-002
1.80E-001




{Summary Report] -~ Sample ID:

uclide
‘Iifame

3-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-5¢6
C0-57
CO-58
CO-¢60
CR-51
Cs-134
Cs8-137
EU-152
EU-154
EU-~155
FE-59
GD-163
HG-203
I-131
IR-192
K-40

-52
-54
0-959

NA-22
NA-24
ND-~147
NI-57
RU~103
RU-106
8B~122
SB-124
SB~125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-9%

9

Activity

{pCi/gram )
Not Detectedl
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.62E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected .
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

—————————
---------
---------
---------
---------
_________
—————————
_________
_________
---------
—————————
—————————
_________
_________
—————————
_________
---------

20131508

MDA
{pCi/gram )
4.05E-002
2.97E-002
4.32E-002
2.51E-CO01
5.52E-001
2.43E-002
4.79E-002
1.86E-001
1.65E-001
3.57E-002
2.36E-002
3.53E-D02
3.71E-002
2.55E-001
4.01E-002
3.14E-002
6.98E-002
1.83E-001
1.03E-001
8.80E-002
6.09E-002
3.27E-002
4.81E-002
2.728-002
3.30E-001
7.77E-002
3.32E-002
1.40E+000
4.57E-002
B8.97E+001
2.92E-001
1.46E+000
3.20E-002
2.72E-001
2.27E-001
2.94E-0Q02
B.14E-DD2
3.87E-002
3.67E-002
1.74E-001
3.58E-001
3.6BE-001
3.18E-002
1.16E-001
6.2BE-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* _ 9/19/02 5:22:21 PM S

F**********************************************************************i

J i *
Analyzed by: ( 7/ / Reviewed by: f/go/dy *
*hkkhhkhkhkhkthkhkdhhdhkik Tk k* E ****************** * k¥ *hhkhhkddkkhkhhktdk

Customer SANDERS, M (6135)
Customer Sample ID 059843~ 003
Lab Sample ID 20131509

Sample Description
Sample Quantity

6721/1090-DF1-BH2-458
684.000 gram

Sample Date/Time 9/13/02 10:14:00 AM
Acquire Start Date/Time 9/19/02 3:41:54 PM
Detector Name LABO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resoelved. Elther isotope may be overestimated.
I ZZEEZEILTRERLEREEZ R RS A LR RS 2222222 A R AR R XXX SR 22X R R 2 2 X R R R RS 2R L XL XN T LR

2-sigma MDA

Nuclide Activity

Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 6.89E-001
RA-226 2.05E+000 . 5.30E-001 6.51E-001
PB-214 €.93E-001 1.05E-001 6.32E-002
BI-214 €.60E-001 1.06E-0Q01 5.28E-002
PB-210 Not Detected @ ====wccaa 2.66E+001
‘H-232 7.29E-001 3.49E-001 2.01E-001
RA-228 7.33E-001 1.41E-001 1.24E-001
AC-228 6€.78E-001 1.33E-001 9.16E-002
TH-228 4.72E-001 4 .26E-001 6.73E-001
RA-224 7.59E-001 1.77E-001 8.20E-002
PB-212 7.38E-001 1.08E-001 3.60E-002
BY-212 7.10E-001 2.51E-001 3.20E-001
TL-208 6.42E-001 1.11E-001 7.80E-002
U-235 Not Detected  --------- 2.20E-001
TH-231 Not Detected @ =--------- 1.06E+001
PA-231 Not Detected  --=------ 1.34E+000
TH-227 Not Detected @ ---=--v--- 3.34E-001
RA-223 Not Detected «-------- 2.43E-001
RN-219 Not Detected @ ---=----- 3.42E-001
PBE-211 Not Detected  --------- 7.86E-001
TL-207 Not Detected  w«wu---wa-- 1.17E+001
AM-241 Not Detected @ --vc---c--- 4,13E-001
PU-239 Not Detected @ ------=-- 3.98E+002
Np-237 Not Detected  <«-------- 2.10E+000
PA-233 Not Detected @ --------- 5.28E-002
TH-229 Not Detected @ --------- 2.22BE-001




[Summary Report] - Sample ID: 20131508
Nuclide Activity 2-3igma MDA
Name (pCi/gram ) Brror (pCi/gram )
G-108m Not Detected @ ---c-o--- 3.36E-002
AG-110m Not Detected  ---vcc--- Z2.59E-002
BA-133 Not Detected  ~--c--e-- 4.81E-002
BE-7 Not Detected @ ~---w-w-- 2.25E-001
CD-115 Not Detected @ ----ce--- 4.26E-001
CE-13% Not Detected W -~--cce-c--- 2.64E-002
CE-141 Not Detected  ----c----- 5.41E-002
CE-144 Not Detected  --------- 2.15E-001
CM-243 Not Detected @ ---c------ 1.58E-001
CO-56 Not Detected @ -----vc--- 2.B6E-002
CO-57 Not Detected — -~co-wao-- 2.86E~002
CO-58 Not Detected  --c------ 3.00E-002
CO-60 Not Detected  ---v-ce--- 3.20E-002
CR-51 Not Detected  «-------- 2.43E-001
CS-134 Not Detected -weva-a-- 3.91E-002
cs-137 Not Detected @ «~ccwe-o--- 2.78BE-002
EU-152 Not Detected @ ---ce---- 8.42E-002
EU-154 Not Detected  -ec-ceav--w- 1.55E-001
EU-155 Not Detected @ -c--ec---- 1.25E-001
FE-59 Not Detected @ --------- €.B3E-002
GD-153 Not Detected  -----c---- 5.17E-002
HG-203 Not Detected @ mwec------ 3.15E-002
I-131 Not Detected W avc-eece--- 4 .49E-002
IR-192 Not Detected W ~--—----- 2.63E-002
K-40 1.51E+001 2.06E+000 2.75E-001
-52 Not Detected @ ~--c-cw-o-- 5.31E-002
-54 Not Detected @ «-ce----- 2,91E-002
A0-99 Not Detected @ --------- 9.87E-001
NA-22 Not Detected @ ------c-- 3.58E-002
NA-24 Not Detected @ ---ccewa-- 2.75E+001
ND-147 Not Detected @ ----c----- 2.55E-001
NI1-57%7 Not Detected @ ~--ccc-oa--- 7.88E-001
RU-103 Not Detected @ ~-vc----- 2.73E-002
RU-108 Not Detected  «-—-c-o-.. 2.42E-001
SB-122 Not Detected @ ~c--cea-a- 1.73E-001
SR-124 Not Detected @ -~<-cvc----- 2.74E-002
SB-125 Not Detected W -—ccee-ea.o 7.75E-002
SN-113 Not Detected  ~--vcea--- 3.36E-002
SR-85 Not Detected ——m—mm - 3.2BE-0Q02
TA-182 Not Detected  ----cc--- 1.42E-001
TA-1B3 Not Detected @ —----aoa- 8.27E-001
TL-201 Not Detected @ ----a--.. 6.23E-001
Y-88 Not Detected W ---c-cu-o-. 2.17E-002
ZN-65 Not Detected @ -----l--- 9.16E-002
ZR-385 Not Detected @ ---mee._- 4.78E-002

9
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/19/02 7:22:22 PM *

'ETEZIELEEAREE RS SRR ALE R AR SRR AR R RER Rl RSt e R sl s Rt R 02 X T

N *
~ Analyzed by: ‘/__' 2 ! * Reviewed by: 4@5‘@
I EA2 AR XS AR SRR AR RS X LER R X **t*t***********t* J@****t********

Customer SANDERS, M {6135)

Customer Sample ID 0D59844-003"
Lab Sample ID 20131510

Sample Description ¢ 6721/10S0-DF1-BH2-9-8S
Sample Quantity : 785.000 gram

Sample Date/Time $/13/02 10:35:00 AM
Acquire Start Date/Time 9/15/02 5:24:15 PM
Detector Name : LABRD2

Elapsed Live/Real Time: 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
2R AR 222 AR RS2SRRSR AR AR RLRESRRERTERLARER il XS RERR Rl 2 2R L R 2t X

Nuclide Activitcy 2-sigma MDA
Name {(pCi/gram ) Error (pCli/gram )
U-238 Not Detected  ~--===---- 6.38E-001
RA-226 1.23E+000 4 ,.43E-001 6.20E-001
PB-214 £.81lE-001 1.02E-001 . 6.03E-002
BI-214 4§.43E-001 1.02E-001 4 .4SE-002
PB-210 Not Detected  --------- 2.53E+001
! H-232 7.42E-001 3.52E-001' 1.91E-001
RA~-228 6.837E-G01 1.31E-00C1 1.18E-001
AC-228B 7.15E-001 1.36E-001 8.95E-002
TH-228 6.85E-001 4 . 04E-001 6.11E-001
RA-224 B.98E-~0Q01 1.94E-001 5.54E-002
PB-212 7.1BE-001 1.05E-0C1 3.53E-002
BI-212 8.45E-001 2.71E-001" 3.42E-001
TL-208 6 .50E-001 1.10E-001 7.65E-002
U-235 1.44E-001 1.63E-001 2.08E-001
TH-231 Not Detected  --------- 1.01E+001
Pn-231 Not Detected @ ~---ee----: 1.258E+000
TH-227 Not Detected -~--------- 3.12E-001
RA~-223 Not Detected ----==--=-. 2.32E-001
RN-219 Not Detected @ ---==----. 3.10E-001
PB-211 Not Detected ~-------- 6.87E-001
TL-207 Not Detected @ -----=--- 1.07E+001
AM-~241 Mot Detected  ------+-- 3.88E-001
PU-23% Not Detected  -~=-c----. 3.68E+002
NpP-237 Not Detected @ -----c----. 1.99E+000
PA-233 Not Detrected  -------=-- 4.74E-002
TH-229 Net Detected  ~---w---- 2.05E-001




(Summary Report)

CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
-52
-54
$0-3959
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
EN-113
SR-85
TA-18B2
.TA-183
TL-201
Y-88
ZN-65
ZR-85

,

Nuclide

, 3-10Bm

Activity
[pCi/gram )

- . i -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.75E+001
Dectected
Decected
Decected
Detected
Detected
Detected
Petected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample 1ID:

2-sigma
Exror

—— e -
LT S
- - -
- -
- e — m
- o
- —
- e e e o
- e -
-—— e = =
- e
- o -
-——-—
e - - —
- - ——
- = -

---------
—————————
_________
_________
—————————
—————————

—— -

- —— -

- a

-k - - -

20131510

MDA
(pCi/gram )
3.05E-002
2.42E-002
4 .25E-002
2.13E-001
4 ,.04E-001
2.62E-002
5.14E-002
2.10E-001
1.478-001
2.77E~-002
2.74E-002
2.71E-002
2.94E-002
2.20E-001
3.49E-002
2.65E-002
8.12E-002
1.40E-001
1.22E-09Q1
6.32E-00Q2
B.71E-002
2.92E-002
4.08E-002
2.36E-002
2.37E-001
5.1%E-002
2,.79E-002
9.46E-001
3.33E-002
2.74E+001
2.28E-001
7.91E-001
2.46E-002
2.27E-001
1.68E-001
2.47E-002
7.08E-002
3.31E-002
3.22E-002
1.31E-001
7.83E-001
5.95E-00Q1
2.24E-002
8.58E-00Q2
4,.57E-002




********************i*i***************}**********************************

Sandia Naticnal Laboratories
* Radiation Protection Sample Diagnhostics Program

*

+*

9/15/02 10:46:27 PM

*
*
*

********i*********i***************f******t********t********************

Analyzed by:

sded kR kg ok ok ko k k%

Customer’

Customer Sample ID
Labk Sample ID

sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

..4:;* 7/@9&.}“ os

SANDERS, M (6135)

055847-003

; 20131512

Reviewed by:
ok kT k kk Kk

6721/1090-DF1-BH3-4-S

822.000
9/13/02
9/19/02

: LABO2

gram

10:50:00 AM

9:06:12 PM

6000 /

6003 seconds

& ez

*
*
o dp ok deodk g e ok Wk ok

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
P R R R R R R R R E R R R 223X RIS AR R LA RS SRRR AR 22 2SR R RAR S SRR R 0 L8222

Nuclide
Name

Activity

{p

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Cci/gram )
Detected
1.66E+000
6.06E-001
4,93E-001
Detected

.90E-001
.23E-001
.28E-001
.Q7E-001
.98E-001
.81E-001
.37E-001
.83E-001

U1~ Oy b ) ) th

Detected
Detected
Detected
Decected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma -
Brror

.66E- 0013

4
9.08E-002
8.25E-002

.28E-001
.32E-001
.35E-001
.63E-001

.94E-002’
.22E-001
.82E-002,

- ===

3
1
1
3 .
1.76E-001
9
2
9

MDA

{pCi/gram )

e ek e A m e

6.24E-001
6.01E-001
5.27E-002
4.68E-002
2.35E+001

1.BOE-001
1.03E-001
B.32E-002
5.73E-001
6€.39E-002
3.35E-002
2.61E-001
6.53E-002

1.94E-001
9.38E+000
1.11E+00¢0
2.586E-001

2,.15E-001

2.88E-001
6.63E-001
1.03E+001

3.53E-001
3.48E+002
1.87E+000
4.57E-002
2.01E-001




[summary Report)

Nuclide

Activity
(pCi/gram )

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

[

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.51E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Decected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-gigma.

Error

- = =

B R )
- =

- e mk oae wm-

D

: 20131512

R

- - - -

L

" e - -

- ———

- e

P T p—

L

e = - -

- e

- -

- - -

MDA
{pCi/gram )
2.78E-002
2.27E-002
4 .00E-002
2.09E-001
4.02E-001
2.34E-002
4 .84E-002
1.91E-001
1.39E-001
2.75E-002
2.54E-002
Z2.64E-002
2.8B0E-002
2.13E-001
3.27E-002
2.52E-002
7.53E-002
1.28E-001
1.14E-001
6.15E-002
B.35E-002
2.71E-002
3.95E-002
2.28E-002
2.20E-001
5.53E-002
2.74E-002
8.59E-001
3.17E-002
3.15E+001
2.13E-001
7.50E-001
2.45E-002
2.08E-001
1.58E-001
2.47E-002
6.62E-002
3.08E-DD2
2.99E-002
1.23E-001
T.27E-001
5.72E-001
2.12E-002
7.97E-002
4.12E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *

* 9/20/02 12:28:33 AM : *
r********************i-**************#,*****w*******rs*********************
-

*
* Reviewed by: 7/?5 AQ/ *
****}*********t** * * e e ok W ok de ek gk

Analyzed by:

*****ti******i********o‘é?*fé#o*

Customer SANDERS, M .(5135)
Customer Sample ID : 059848-003"
Lab sSample ID : 20131513

Sample Description

: 6721/1090-DF1-BH3-9-5

Sample Quantity 744 .000 gram
Sample Date/Time 9/13/02 11:10:00 AM
Acquire Start Date/Time 9/18/02 10:48:10 PM
Detector Name : LABQ2

Elapsed Live/Real Time 600G /

6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Eitler isotope may be overestimated.
************************i***********f**iw******ww*******************t**i*

"Nuclide

2

Activity 2-gigma MDA
Name (pCi/gram } Error ' (pCi/gram }
s
U-238 Not Detected  -------- LAy 6.49E-00C1
RA-226 1.70E+000 4 .98E-00L €.53E-091
PE-214 7.47E-001 1.08E-0D01; 5.17E~Q02
BI-214 6.18E-001 9.9%0E-002. 4,.71E-002
PB-210 Not Detected ———— e 2.50E+002
’...TH—232 5.68E-001 2.61E-001 1.24E-001
\k RA-228 6.87E-001 1.32E-001 1.13E-001
AC-228 6.0BE~-001 1.22E-001 9.D2E-002
TH-228 1.03E+000 4.06E~-001 5.65E-001
RA-224 7.82E-001 1.78E-001 T7.53E-002
PE-212 6.53E-001 9.6%9E-002 3.53E-002
BI-212 8.44E-001 2.51E-001 2.85E-0Q01
TL-208 5.89%9E-001 1.02E-001 7.08E-0¢2
U-235 Not Destected 2.03E-001
TH-231 Not Detected B.B85E+000
PA-231 Not Detected 1.22E+000
TH-227 Not Detected 3.10E-001
RA-223 Nct Detected 2.2BE-Q01
RN-219 Not Detected 3.21E-001
PB-211 Not Dezected 7.17E-001
TL-207 Not Detected 1.07E+001
AM-241 Not Detected 3.87E-001
PU-239 Not Detected 3.68E+002
NpP-237 Not Detected 2.01E+000
PA-233 Not Detected 5.12E-002
TH-229 - Not Detected 2.10E-001




[Summary Report]

D,

: 20131513

- Sample ID:
Nuclide Activity 2-sigma ¥ MDA
Name (pCi/gram ) Error (pCi/gram )

AG-108m Not Detected --------- 2.99E-002
AG-~110m Not Detected  --=--c-ao-- 2.37E-002
Ba-133 Not Detected @ --------- 4.44E-002
BE-7 Not Detected @ --------- 2.16E-001
CD-115 Not Detected @ =-re-----_ 4 25E-001
-CE-139 Not Detected @ --ce----- 2.63E~-002
CE-141 Neot Detected W -=--=-c---- 5.08E-002
CE-144 Not Detected @ ----c----- 2.04E-001
CM-2413 Not Detected  ---=w---- 1.48E-001
CO-56 . Not Detected @ ------<--- 2.89E-002
CO-57 Not Detected  -----w-=-] 2.63B-002
CO-58 Not Detected @ --------- 2.686E-002
CO-564 Not Detected  --------- 2.84E-002
CR-51 Not Detected — --------- 2.24E-001
C&8-134 Not Detected  ~--c----- 3.54E-002
cs-137 Not Detected @ =--------- 2.51E-002
EU-152 Not Detected 7.83E-002
EU-154 Not Detected 1.3BE-001
EU-155 Not Detected 1.21E-001
FE-59 Not Detected 6.66E-002
GD-153 Not Detected 8.BBE~-DOD2
HG-203 Not Detected 2.96E-002
I-131 ) Not Detected 4.13E-002
IR-192 Not Detected 2.44E-002
K-40 1.66E4001 2.63E-001
f-\mg—52 Not Detected @ ----w---_ 5.85E-002
-54 Not Detected @ =~--ceam-. 2.91E~-002
MO-86 Not Detected @ =-a------- 9.82E-001
NA-22 Not Detected @ ------c--. 3.18E-002
NA-24 Not Detected @ ---=------ 3.86E+001
ND-147 Not Detected = --~------ 2.2%E-001
NI-57 Not Detected @ --------. 9.21E-001
RU-1063 Not. Detected ™ ~--co---_ 2.62E-002
RU-106 Nct Detected ™ --------- 2.23E-001
SB-122 Not Detected @ --------- 1.69E-001
SB-124 Not Detected  --------- 2,.47E-002
SB-125 Not Detected  --------- 7.23E-002
SN-113 Not Detected @ ----~----. 3.14E-002
SR-85 Not Detected @ -c-vcemec--- 3.22E-002
TA-182 Not Detected 1.24E-001
TA-183 Not Detected B.03E-001
TL-201 Not Detected 6.15E-001
Y-88 Not Detected 2.15E-002
ZN-65 Not Detected 8.75E-002
ZR-95 Not Detected 4.55E-002
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
$/20/02 2:10:34 AM *

‘ IEXE A S AL SRS R YRSl Rt ittt l i Aa R iRt A XX AL E 2 X XK

®

o
* Analyzed by: Z Reviewed by: é
2 A AR SRR S REERE RN SEE] L2 B & & zd/g&****i*********** @ '2’***********

Customer SANDERS, M (6135)
Customer Sample ID : 059850-003

Lab Sample ID 20131514

+

Sample Description

6720/1111-SP1-BH1-10-8S
Sample Quantity

738.000 gram

Sample Date/Time s/13/02 8:45:00 AM
Acquire Start Date/Time 9/20/02 12:30:15 AM
Dektector Name : LABO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resclved. Elther isotope may be overestimated.
*****************************************************************i******t

Nuclide Activity 2-gigma MDA
Name (pCi/gram } Exroxr (pCi/gram )
U-238 Not Dektected -------=-- €.67E~-001
RA-226€ 1.73E+Q00 4 95E-001 6.33E-001
PB-214 6.29E-001 5.S6E-002 5.81E-002
BI-214 5.85E-001 O .54E-04Q72 5.02E-002
A..‘B—zlo Not Detected m————i 2.54E+001
TH-232 6.20E-001 3.01E-001 1.86E-001
RA-228 B.04E-001 1.45E-001 1.04E-001
AC-228 6.83E-001 1.35E-001 9.86E-002
TH-228 5.72E-001 3.90E-001 6.00B-001
RA-224 7.72E-001 1.77E-001 B.18E-002
PR~212 €.70E-001 9. B86E-002- 1.61E-002
BYI-212 7.94E-001 2.62E-001 J.30E-001
TL,-208 6.77E-001 1.16E-001 B.368E-002
U-238 " Not Detected —mmm e 2.05E-001
TH-231 Not Detected  -~----=--- 1.03E+001
PA-231 Not Detected  --------- 1.24E+000
TH~227 Not Detected @ ----wc---- 3.14E-001
RA-223 Not Detected @ --cwwew--- 2.41E-001 Mﬁib 0%
N 7 z {
PB-211 Not Detected  —----=--- 7.08E-001 1’ 5“
TL-207 Not Detected @ ~-------- 1.05E+001
AM-241 Not Detected b R 3.B4E-001
PU-239 Not Detected W --------- 3.B1lE+002
NP-237 Not Detected  --------- 2.01E+000
PA-233 Not Detected W ----e---- 4.91E-002
TH-229 Not Detected W =cecwe---_-_ 2.20E-001

V Norsererap

Fripnb>




[Summary Report]

Nuclide

Name
‘ 3-108m
AG-~110m
BA-~133
BE-7
CD-11%5
CE~139
CE-141
CE-144
CM-~-243
CO-5¢
C0O-57
CO-58
CC-60
CR-51
CS-134
Cs-137
EU-152
EU-154
EU-155
FE-&9
GD-153
HG-203
I-131
‘'IR-1892
K-40
~-52
10-99
NA-22
NA-24
ND-147
NI.57
RU-103
RU-106
SB-122
SB-124
SB-~125
SN-113
SR-85%
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

,

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not- Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.58E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dekected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
- Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma .
Error

- A — o w m m

- - -
-k = m e -
-——— = - -
e - —— -
- -
- e -
—— - -
- ==
- e == —
- - ——

20131514

MDA
(pCi/gram }
3.10E-0DD2
2.3BE-002
4.43E-002
2,.21E-001
4.58E-001
2.63B-002
5.22E-002
2.0B8E-CQ1
1.54E-001
2.83E-002
2.72E-002
2.80E-002
3.12E-002
2.37E-001
3.53E-002
2.45E-002
8,.09E-002
1.43E-001
1.21E-001
€.41E-002
9.27E-002
3.08E-0Q002
4.47E~002
2.47E-002
2.52E-001
5.93E-002
2.83E-002
1.01E+000
3.55E~002
4,38E+001
2.34E-001
S.69E-001
2.61E~-002
2.20E-001
1.79E-001
2.41E-002
7.27E-002
3.17E~002
3.33E-002
1.33E-001
8.15E-001
6.35E-D01
2.25E-002
8§.71E-002
4.42E-002




**************t***i****************i*********************i***************

* _ Sandia National Laboratories .
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 3:51:31 AM *

‘I.i******************i*tt***ii********}**************************ﬁ****i***

*
Analyzed by: LA 4 2;;/.71- Reviewed by: m/éﬂ-—
A X EE L E RS ERESE R EEE L KER) (FEA 2 AL IR AR AL ELE RS R ELE S ] Z kb ktkEththkhhk

*
*
Customer SANDERS, M (6135)
Customer Sample ID 059851-003
Lab Sample ID 20131515

Sample Description
Sample Quantity

6720/1111-SP1-BH1-15-8
805,000 gram

Sample Date/Time : 9/13/02 9:00:00 AM
Rcquire Start Date/Time 9/20/02 2:12:17 AM
Detector Nawme : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
******tm*****i*t****%i****i**i******j*************!****!**t*******i******

Nuclide Activity 2-pigma . MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 5.99E-001
RA-226 1_84E+000 4.81E-001 6.00E-001
PB-214 7.00E-001 1.03E-001 S$.47E-002
BI-214 6.17E-001 9.83E-002 4.75E-002
PB-210 Mot Detected  ---=----- 2.38BE+001
A‘H—232 4.67E-001 2.40E-001 1.87E-001
RA-228 5.49E-001 1.22E-D01 9.50E-002
AC-228 6.04E-001 1.16E-0D1. 7.46E-002
TH-228 3.14E-001 3.73E-001 5.89E-001
RA-224 7.44E-001 1.6BE-001:, &.77E-002
PFB-212 . 6.23E-001 9.15E-002. 3.27E-002
BI-212 7.33E-001 2.59E-001. 3.39E-001
TL-208 5.45E-001 9.40E-002 . 6.58E-002
T-235 Not Detected 2.01E-001
TH-231 Not Detected S.48E+000
PA-231 Not Detected 1.12E+000
TH-227 Not Detected 2.87E-001
RA-223 Not Detected 2.26E-001
RN-~-2185 Not Detected 3.06E-001
EB-211 Not Detected @ ------w--i 6.81E-001
TL-207 Not Detected @ =-w------ 1.05E+001
AM-241 Not Detected @ =---~----- 3.69E-001
PU-239 Not Detected  --------- 3.58E+002
NP-237 Not Detected ---=--=-w-- 1.89E+000
PA-233 Not Detected  ~-rn-c-eaa- 4.63E-002
TH-229 Neot Detected W -=--=evee-- 1.99E-001




[Summary Report] - Sample ID:

Nuclide
Name

Activity

{pCi/gram }
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Derected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.42E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected

2-gigma -

Error

__________
_________
----------
---------
—————————
- =
_________
_________
_________
---------
——————————
____________
_________
_________
_________
_________
—————————
—————————
_________
---------
—————————
----------
_________

---------
___________
___________
---------
___________
-------------
----------
---------
—————————
_________
---------
—————————
—————————
__________

20131515

MDA
{pCi/gram }

- - e -

2.4BE-002
4 .9BE-002
1.97E~-001
1.39E-001
2.79E-002
2.64E-002
2.63E-002
2.81E-002
2.14E~-001
3.3%E-002
2.50E-002
7.B1E-002
1.32E-001
1.14E-001
5.70E-002
8.61E-002
2.73BE-002
4.06E-002
2.26E-002
2.28E-001
5.25E-002
2.75E-002
9.26E-Q001
3.37E-002
4_45E+001
2.33E-001
5.31E-001
2.41E-002
2.14E-001
1.77E-001
2.44E-002
€.66E-002
3.03E-002
2.89E-002
1.27E-001
7.90E-001
6,.21E-001
2.02E-002
8.18E-002
4.45E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program : *
9/20/02 5:33:30 AM *

M R R 2 X222 222 222X X 222 R R X A2 R gl Attt ot s

* Analyzed by z[ Reviewed by
. ****************** * % **************i*******

*

*
**%4418**.*********'

Customer SANDERS, M (6135)
Customer Sample ID 059852-003
Lab Sample 1D 20131516

Sample Description 6743/1087-SP1-BH1-8-5

Sample Quantity 832.000 gram
Sample Date/Time 9/17/02 10:12:00 AM
Acquire Start Date/Time $/20/02 3:53:15 AM

Detector Name : LABO2

Elapsed Live/Real Time €000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
I R R R R AR E R 2 2 R R R R XX R R R332 22222 R 2 2 d R Rl X XA 2 R oottt A A 2 s X 2 KRS E RS R

Nuclide Activity 2-sigma MDA —
Name (pCi/gram ) Error (pCci/gram )

U-238 Not Detected  ~=-===---- 6.21E-001
RA-226 1.€61E+000 4,74E-001 6.24E-001
PB-214 6.02E-001 9.15E-002 5.76E-002
BI-214 5.46E-001 8.83E-002 4 S3E-002
B-210 Not Detected  --------- 2.35E+001
-232 &.87E-001 3.23E-0901 1.66E-001
-228 7.79E-001 1.3BE-001 9.72E-002
AC-228 &€.73E-001 1.28E-001 B8.64E-002
TH-228 6.64E-001 3.60E-001 5.37E-001
RA-224 7.83E-001 1.72E-001 5.79E-002
PB-212 6.98E-001 1.02E-001" 3.25E-002
BI-212 B.54E-001 2.54E-001 3.06E-001
TL-208 5.87E-001 9.87E-002 6 .58E-002
U-23% 7.83E-002 1.49E-001 1.90E-001
TH-231 Not Detected  ----=----- 9.59E+000
PA-231 Not Detected @ -=-=-=---- 1.16E+000
TH-227 Not Detected @ -~-------- 2.5BE-001
RA-223 Not Detected  --------- 1.43E-001
RN-219 Not Detected @ --------- 2.87E-001
PE-211 Not Detected = ----«---- 6.82E-001
TL-207 Not Detected  --------- 1.05B+001 "
AM-241 Not Detected @ --------- 3.53E-001
PU-239 Not Detected @ ---vc---- 3.55E+002
NP-237 Not Detected  --------- 1.90E+000
PA-233 Not Detected @ =~=--=w--- 4 _.58E-002
TH-229 Not Detected . -=--=----- 2.01E-001




[Summary Report] - Sample ID: 20131518
aNuclide Activity 2-sigma MDA
ﬁl\!ame {pCi/gram ) Error (pCi/gram )
AG-108m Not Decected @ --------- 2.81lE-0Q2
AG-110m Not Detected = -ece----. 2,20E-002
BA-133 Not Detected — -«------- 4,10E-002
BE-7 Not Detected  --------- 1.81E-001
CD-115 Not Detected  -=-w----- 1.24E-001
CE-139 Not Detected  ---wu----_. 2.35E-002
CE-141 Not Detected @ -~=c------ 4.34E-002
CE-144 Not Detected  ---eccama-- 1.51E-001
CM-243 Not Detected  -~-=----.- 1.44E-001
CO-5¢ Not Detected  -~--e----. 2.47E-002
Co-8"7 Not Detected — ----c-c.o-. 2.54E-002
CO-58 Not Detected  -vwc-c-o-o- 2.33E-002
CO-60 Not Detected  ~--c-c-a--- 2.81E-002
CR-51 Not Detected @ --wooo--- 1.98E-001
CsS-134 Not Detected ™ ~---o---- 3.22E-002
Cs-137 Not Detected  --------- 2.339E-002
EU-152 Not Detected @ -~---—-—_--. 7.59E-002
EU-154 Not Detected = =----cuco--. ‘1.29E-001
EU-155 Not Detected — --ce--ao-. 1.11E-001
FE-59 Not Detected — ----caa-o. $.32E-002
GD-153 Not Detected  --------. 8.35E-002
HG-203 Not Detected  -----ea-- 2.69E-002
I-131 Mot Detected = -~---o---. 2.72E-002
- IR-192 Not Detected  ---eo-_--._ 2.15E-002
K-40 1.45E+001 1.96E+000 2.39%E-001
-52 Not Detected @ -cec-eo--. 3.32E-002
3 F-Sé Not Detected — -wvc-ca--. 1.33E-002
MO-99 Not Detected W -------.. 3.37E-001
NA-22 Not Detected  o----oo___ 3.17E-002
NA-24 Not Detected  --weewmo-- S.37E-001
ND-147 Not Detected W =c-ceceaa-- 1.68E-001
NI-57 Not Detected — --ccceeo-. S.31E-002
RU-103 Not Detected @ -----..__ 2,.30E-002
RU-106 Not Detected - ~-c--__-__ 2.20E-001
SB-122 Not Detected W -~w--eoo-__ 6.01E-002
SB-124 Not Detected  ---ceawo._. 2.27E-002
SB-125 Not Detected @ ----c-... 6.58E-002
SN-113 Not Detected — --c-co--. 2.98E-002
SR-85 Not Detected — -v-euo-_. 2.8%E-002
TA-182 Not Detected  ---—coua- 1.18E-001
TA-183 Not Detected W ------._. 4.40FE-001
TL-201 Not Detected @ --------. 2.50E-001
Y-88 Not Detected @ ------... 2.17E-002
ZN-65 Not Detected — -~---~--._. 7.72E-002
ZR-95 Not Detected @ ---—--__._ 4 .29E-002

p)
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 7:41:53 AM : *

<:f~*******************t***************************************************

- *
* Analyzed by: 4/\-— ?’/30 ¢ Reviewed by: %7/9;:/% *
AR RS LIS RAR SR L ER IR ERR AR R AR ARl AR R R R AR R R 20X E S g MWW (ER X X2 22 X4 X B
Customer ) SANDERS, M {6135)

Customer Sample ID : 059853-0023
Lab Sample 'ID 20131517

Sample Description 6€743/1087-SP1-BH1-13-8

Sample Quantity 779.000 . gram

Sample Date/Time 9/17/02 10:42:00 AM
Acquire Start Date/Time 5/20/02 -5:35:13 AM
Detector Name : LABOZ2

Elapsed Live/Real Time €000 / €003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
2 2 E TR LYY R R R R L R L R TR ER T R R T Ry R g R R TR R R R U g e g ey

Nuclide
Name

A

ctivity

{pCi/gram )-

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.70E+000Q
7.12E-001
5.75E-001

Detected

7.48E-001
6 .58E-001
7.26E-001
1.01E+000
8.62E-001
7.39E-001
7.28E-001
6.48E-0Q01

Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected

Detected
Detected
Detected
Detected
Detected

<-Bioma
Error

4,.23E-001
1.04E-001
§.36E-002

3.55E-001
1.26E-001
1.33E-001
4.00E-001
1.88E-001
1.08E-001
2.77E-001
1.08E-001

- ot - ——— —
- - ——
- -
- = -
L e A

- o — -

- = -
- - -
- o ar woam o

- - - -

MDA
{pCi/gram

)

6.29E-001
6.46E-001
5.22E-002
4.99E-002
2.52E+001

1.96E-001
1.10E-001
7.27E-002
5.60E-001
5.62E-002
3.45E-002
3,.74E-001
6.89E-002

2.05E-001
1.01E+001
1.18E+000
3.15E-001
1.88E-001
3.12E-001
7.08E-001
1.06E+001

3.72E-001
3.64E+002
1.96E+000
4.88E-002
2.08E-001




[Summary Report]

Nuclide
ame
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-2413
CO-56
CO-57
CO-58
CO-€&0
CR-51
Cs8-134
CS8-137
EU-1852
EU-154
EU-155
FE-5%
GD-153
HG-203
I-131

IR-192 |

K-40

_ -52
-54
0-99

NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-1B3
TL-201
Y-88
ZN-65
ZR~-85

D

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
B.77E-002
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.42E+001
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected-

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID: : 20131517

2-gigma
Error

- - ———

---------
—————————
—————————
—————————
---------
_________
_________
_________
_________
_________
---------
_________
—————————
_________

-—— = - -

- o - m
- - -
- -
- - -
Ll T
Ll I R —
- -
- —— -
- - -
ek - — -
i
-
- e e

MDA

(pCi/gram )

- -

3.04E-002
2.33E-002
4.31E-002
1.34E-001
1.35E-001
2.51E-002
4.66E-002
2.00E-001
1.47E-001
2.81E-002
2.64E-002
2.70E-002
2.53E-002
1.98E-001
3.48E-002
2.53E-002
7.89E-002
1.40E-001
1.18E-~-001
5.74E-002
8.60E-002
2.74E-002
2.86E-0062 .
2.29E-002
2.19E-001
3.33E-002
2.73E-002
3.853E-001
3.22E-002
6.36E-001
1.84E-001
B.83E-002
2.29E-002
2.17E-001
6.34E-002
2.49E-002
€.B9E-002
3.18E-002
3.04E-~002
1.23E-001
4.67E-001
2.58E-001
2.08E-002
8.0SE-002
4.23E-002

g 4Pt TG
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* Sandia National. Laboratories *
* Radiation Protection Sample Diagnostics Program *
9/20/02 9:26:50 AM : *

32232222 RAS2 R AR RS RRAR R Rl Rl R XA 2 X X2 2 X QR R

+*
* Analyzed by: ‘, ( J Reviewed by: *(r- 4 *
vl dede W ok ok %k ok ke Rk *****z }u &***************** **************

Customer SANDERS, M (6135)
Customer Sample ID 059854-003
Lab Sample 1D 20131518

Sample Description :

Sample Quantity H 741.000 gram
Sample Date/Time : §/17/02 12:40:00 PM
Acquire Start Date/Time : 9/20/02 7:54:59 AM
Detector Name : LABO2
Elapsed Live/Real Time 6000 /

6734/1089-8P1-BH1-9-8

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be cverestimated.
LA R AR AR AR EREEEESRRAREEER R LR AR R X R RS R R LR R XN T E R R R R R Pup g S ARy

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error {(pCi/gram }

U-238 Not Detected  -cu=--cwvua 5.38E-001
RA-226 1.26E+000 4 . 02E-001 S.37E-001
PB-214 4. 0SE-001 6.75E-0D2 S.00E-002
BI-~-214 3.81E-001 &.65E-002 4,.04E-002
mEB-210 Not Detected @ -~-------- 2.12B+001
-§g-232 4.69E-001 2.3EE-001 1.65E-001
-228 A_07E-001 1.02E-001 1.25E-001
AC-228 Not Detected = ~-=-==ce-- 1.3BE-001
TH-228 Not Detected  ~---=c--- 5.48E-001
RA-224 4 ,79E-001 1.24E-001 7.66E-002
PB-212 4 .37E-001 €.68E-002 3.03E-002
BI-212 5.20E-001 1.93E-001 2.44E-001
TL-208 3.958E-001 7.69E-002 6.41E-002
U-235 Not Detected  -—w==c----- 1.77E-001
TH-231 Not Detected - --------- B.38E+000
PA-231 Not Detected W ----c---- 1.12E+000
TH-227 Not Detected  ----w-e--- 2.58E-001
RA-223 Not Detected @ --------- 1.56E-001
RN-219 Not Detected  -—==ceea-a 2.64E-001
PB-211 Not Detected  -~-=cc---- 6.13E-001
TL-207 Not Detected  --------- 9.83E+000
AM-241 Not Detected @ ~---ce--- 3.22E-001
PU-239 Not Detected — -----c---. 3.1BE+Q02z
NP-237 Not Detected  -~-----we-- 1.70E+000
PA-233 Not Detected @ -------_. 4.14E-002
TH-229 Not Detected W --------. 1.78E-001




[Summary Report] - Sample ID: : 20131518

wNuclide Activity © 2-sigma MDA
, fame {pCi/gram ) Error - (pCi/gram )
AG-108m Not Detected  --------- 2.5BE-002
AG-110m Not Detected  --------- 2.05E-002
BA-133 Not Detected ~--------- 3.69E-002
BE-7 Not Detected  «cw=rme=--- 1.73E-001
CD-115% Not Detected  -~-------- 1.14E-001
CE-139 Not Detected @ --------- 2.20E-002
CE-141 Not Detected @ --------- 4.08E-002
CE-144 Not Detected @ --------- 1.71E-001
CM-243 Not Detected  -------=~- 1.22E-001
CO-56 Not Detected  --------- 2.50E-002
CO0O-57 Not Detected  ~~------- 2.24E-002
CO-58 Not Detected  --=------ 2.54E-002
CO-60 Not Detected  -------w- 2.71E-002
CR-51 Not Detected  -=2------- 1.75E-001
CsS-134 Not Detected  --------- 2.93E-002
C8-137 Not Detected  ====c-==-- 2.17E-002
EU-152 Not Detected  ---=------ 6.74E-002
EU-154 Not Detected  -~------- 1.19E-001
EU-155 Not Detected +==me=m=- 1.03E-001
FE-55 Not Detected @ ----v---- 5.34E-002
GD-153 Not Detected — --------- 7.60E-002
HG-203 Not Detected @ -----=---- 2.40E-002
I-131 Not Detected --=---=---- 2.63E-002
IR-192 Not Detected ==e=-iw=- 1.96E~002
K-40 1.35E+001 1.84E+000 2.27E-001
-52 Not Detected @ ~«--cwc---- 3.33E-002
$—54 Not Detected  --------- 2.42E-002
. 0-99 Not Detected @ ----=----- 3.44E-001
NA-22 Not Detected -----=--- 3.21E-002
NA-24 Not Detected @ ~--ce---- 5.17E-001
ND-147 Not Detected  -----w-c--- 1.72E-001
NI-57 Not Detected  -------w- 6.86E-002
RU-103 Not Detected @ -==2------ 2.068E-002
RU-106 Not Detected --------- 1.99E-001
SB-122 Not Detected  --------- 5.72E-002
SB-124 Not Detected  ----==--=-- 2.16E-002
SB-125 Ncot Detected ---w----- 5.94E~-002
SN-113 Not Detected @ ---w-e--- 2.64E-002
SR-B5 Not Detected W ~------w- 2,79E-002
TA-182 Not Detected @ --------- 1.05E-001
TA-183 Not Detected @ ----cw---- 4,04E-001
TL-201 Not Detected @ ~---ec--- 2.23E-001
Y-88 Not Detected -+------- 2.11E-002
ZN-65 Not Detected\ --------- 7.17E-002
ZR-95% Not Detected @ «-------- 3.96E-002

P
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 11:08:49 BM *

‘ ?****#*1***************************************************************-

Analyzed by:

XX TIEEE R AR A E 22 8 & 8 K

Customex

Customer Sample ID
Lab Sample 'ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

Reviewed by

*
fﬂé‘t‘ [ df e i /I .
* *;1 E ***************** a********i*****

SANDERS, M {6135}
059855-003
20131519

6734/1089-SP1-BH1-14-8
819.000 gram

9/17/02 12:45:00 PM

9/20/02 9:28:34 AM
LABO2

6000 /

6002 seconds

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

IPTEEXEE LRI EEER A SRS R SRR RS R X RS RS R X2t Xt st R bl ads it s il s R,

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) - Error {(pCi/gram }
U-238 Not Detected @ --+~------ 5.31E-001
RA-226 £.15E-001 3.79E-001 5.60E-001
PB-214 4.44E-001 7.06E~D02 4.77E-002
BI-214 A.63E-001 6.41E-002 4 26E-002
waB-zlo Not Detected  =~-c------ 1.97E+001
k gH-232 5.04E-001 2.40E-001 1.28E-001
-228B 4.16E-001 9,14E-002 9.85E-002
AC-228 4£.70E-001 9.558E-002 6.69E-002
TH-228 3.50E-001 1.45E-001 2.78E-001
Rh-224 5.38E-001 1.32E-001 7.45E-002
PB-212 4.82E-001 7.23E-002 2.80E-002
BI-212 4 ,94E-001 2.14E-001 2.96E-001
TL-208 4,15E-001 7.54E-002 5.62E-002
U-235 Not Detected  --~------ 1.72E-001
TH-231 Not Detected  --=--w--ca- B.S54E+000
PA-231 Not Detected = -=--w----a 1.03E+000
TH-227 Not Detected  -----c--- 2.55E-001
RA-223 Not Detected @ ------a.- 1.58E-001
RN-219 Not Detected  --------- 2.60E-001
PB-211 Not Detected  --------- 6.04E~-001
TL=-207 Not Detected  -------.. 8.70E+000
AM-241 Not Detected  ---«e---. 3.07E-001
PU-239 Not Detected  --------- 3.13E+002
NP-237 Not Detected  --------- 1.68E+000
PA-233 Not Detected @ --=wa----- 4.10E-002
TH-229 Not Detected  -~e--ec--a- 1.B2E-001




{Summary Repert] - Sample ID:

20131518
Nuclide Activity 2-sigma MDA
ame (pCi/gram ) Error (pCi/gram )
"AG-108m Not Detected W --=--=---- 2.56E-002
AG-110m Not Detected  -+-------- 2.04E-002
BA-133 Not Detected @ -------a- 3.46E-002
BE-1 Not Detected @ --we----- 1.B2E-001
CDh-~118% Not Detected @ ~-cec-aaa. 1.14E-001
CE-139 Not Detected @ --------- 2.09E-002
CE-141 Not Detected -~--c----- 3.83E-002
CE-144 Not Detected  --------- 1.67E-001
CM-243 Not Detected  --==-e---- 1.24E-001
CO-5¢6 Not Detected @ -~-------- 2.34E-002
CO-57 Not Detected @ --------- 2.23E-002
CO-58 Not Detected ~-vc----o-- 2.32E-002
CO-60 Not Detected  -~-------- 2.59E-002
CR-51 Not Detected = --commao- 1.80E-001
CS5-134 Not Detected — --------- 2.84E-002
- C8-137 Neot Detected ™ --—--e--- 2.22E-002
EU-152 Not Detected W ----w-w-- 6.72E-002
EU-154 Not Detected  ----cc---- 1.1BE-001
EU-15% Not Detected  ~-—------ 1.01E-001
FE-559 Not Detected  ~=wc-e---- 5.22E-002
GD-153 Not Detected @ -=cwcmma-- 7.37E-002
HG-203 Not Detected @ --—------- 2.35E-002
I-2131 Not Detected  ~-ce-o---- 2.49E-002
IR-192 Not Detected  --------. 1.98E-002
K-40 1.38E+001 1.87E+0D0 2.01E-D001
-52 Not Detected @ ~—eo-----_-. 3.06E-002
-54 Not. Detected  --~wee---- 2.37E-002
MO-99 Not Detected =~c-w-a-- 3.23E-001
NA-22 Not Detected -~c-eceao- 2.89E-002
NA-24 Not Detected @ --~cc----- 5.48E-001
ND-147 Not Detected @ -~cceecao- . 1.63E-001
‘NI-57 Not Detected @ -~---e--o- 9.85E-002
RU-103 Not Detected W -—--cew-o-_ 2,09E-002
RU-106 Not Detected W —~oc----- 1.99E-001
SB-122 Not. Detected  -<i-c--o-- 6.01E-002
SB-124 Not Detected @ -~------- 2.10E-002
EB~125 Not Detected @ ~wawce-o-.. 6.04E-002
8SN-113 Not Detected W -«-ceec-e.- 2.63E-002
SR-B5 Not Detected W -~-----~-- 2.59%9E-002
TA-182 Not Detected — ---c---a-. 1.10E-001
TA-183 Not Detected @ -~----w-- 3.89E-001
TL-201 Not Detected @ -v-e----- 2.23E-001
Y-88 Not. Detected  --~c-c-a-. 1.75E-002
ZN-65 Nct Detected - -~--c-w..- 6.9BE-002
ZR-%5 Not Detected  +wceee-a-_ 3.96E-002

P
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnosticse Program *

9/19/02 9:04:28 PM *
M A LS A RS RERE LS EAEREREZAE LSS R RS XX SRR R R R R ER S LR R R TR EE R LR R R T I T Y

. 7 J*
* Analyzed by: ,A{{"" [i’/ Reviewed by: ﬁi é}/ *
I X222 R F SRR R R E R EE FX ***2F% ********ﬁ*****t****** ;>* LE X E R R L EFE NN

Customer : SANDERS, M (6135)
Customer Sample ID : D59859- 001
Lab Sample ID « 201318511

Sample Description
Sample Quantity
Sample Date/Time

6721/1090-DF1-BH2-4-DU
704.000 gram
9/13/02 10:16:00 AM

s 4 €6 S5 0®

Acquire Start Date/Time 9/19/02 7:224:13 PM
Detectoxr Name LABO2
Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
*****************i*******i*i******************************i*********t****

Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Error (pCi/gram )}
U-238 Hot Datected ----wce-- &§.52E-001
RA-226 1.88E+000 5.17E-001 6.59E-001
PB~-214 6.94E-001 1.04E-00Y 5.98E-002
BI-214 5.82E-0D01 9.55E-002 5.14E-002
PBR-210 Not Detected @ ~+v--c-wuo- 2.61E4001
‘ )H—232 7.71E-001 3.63E-001 1.83E-001
RA-228 7.85E-001 1.44E-001 1.05E-001
AC-228 6.85E-001 1.3%E-001. 1.09E-001
TH-228 5.88E-001 3.95E-001. €.07E-001
RA-224 8.47E-001 1.B9E-001 6.18E-002
PB-212 7.02E-0Q01 1.03E-001" 3.55E-002
BI-212 6.12E-001 2.63E-Q01 3.64E-001
TL-208 €.17E-001 . 1.07E-001 7.51E-002
U-23% Not Detected  -----c---- 2.07E-001
TH-231 Not Detected @ --------- 1.05E+001
PA-231 Not Detected W -----u--- 1.23E+000
TH-227 Not Detected @ -~-n----- 3.20E~-001
RA-223 Not Detected @ ~=--=---- 2.47E-001
RN-219 Not Detected @ --------- 3.40E-001
PE~211 Not Detected  ------=-oc- 7.56E-001
TL-207 Not Detected W ==vwe----o- 1.18E+091
AM-241 Not Detected @ --------_. 3.83E-001
PU-239 Not Detected = -w--ceao. 3.87E+002
NP-237 Not Detected — --cvc-c--.- 2.02E+000
PA-233 Not Detected  ----w---- 5.24E-002
TH-229 Not Detected @ --------.. 2.19E-001




[Summary Report] - Sample ID:

20131511
- =lide Activity 2-gigma’ MDA
i!'éme (pCi/gram ) Error (pCi/gram )}
AG-108m Not Detected ---=------ 3.12E-002
AG-110m Not Detected ----=----- 2.60E-002
BA-133 Not Detected ---=----- 4.68E-002
BE-7 Not Detected  ---=------ 2.15E-001
CD-115 Not Detected - --------- 4 .26E-001
CE-139 Not Detected @ --------- 2.67E-002
CE-141 Not Detected  --------- 5.18E-002
CE-144 Not Detected  --=------- 2.06E-001
CM-243 Not Detected  ---=-=---- 1.54E-001
" CO-56 Not Detected @ ---ce----- 3.02E-002
CC-57 Not Detected @ --------- "2.77E-002
C0C-58 Not Detected  ---=------ 2.B0O0E-002
CO-~60 Not Detected @ -~=ec---~_-- 2 .0BE-002
CR-51 Not Detected  ------=-- 2.30E-001
CS-134 Not Detected  «---c-c---- 3.68E-002
CS~137 . Not Detected @ ----=-=-- 2.92E-002
EU-152 Not Detected @ ~-~-rm==-- 8.25E-002
EU-154 Not Detected @ -~-------- 1.43E-001
EU~155 Not Detected  ~--------. - 1.23E-001
FE-E59 Not Detected m———— - €.27E-002
GD-153 Not Detected  ~--c----- 9.16E-002
HG-203 Not Detected @ -~--------" 3.01E-0Q0Q2
I-131 Nct Detected «-----m-- 4 .2BE-002
IR-192 Not Detected @ ---==-=-- 2.51E-002
40 1.56E+001 2.12E+000 2.81E-001
-52 Not Detected  --------- 5.22E-002
-54 Not Detected  ----=----- 1.79E-002
MQO-995 Not Detected @ ---v-ea-- 1.02E+000
NA-22 Not Detected @ «c-cc-wao- 3.37E-00C2
NA-24 Not Detected  ----c----- 3.44E+001
ND-147 Not Detected  --------- 2.32E-001
NI-S57 Not Detected  -=------- B.S7E-001
RU-103 Not Detected  ~-uc--w-- 2.68E-002
RU-106 Not Detected — ~--ccce-a--- 2.37E-001
SB-122 Not Decected  =--------- 1.77E-001
SB-124 Not Detected @ -------~-.o 2.64E-002
SB-125%5 Not Detected ————m———— 7.34E-002
SN-113 Not Detected @ ------~-. 3.40E-002
SR-85 Not Detected @ ~—-------- 3.21E-002
Th-182 Not Detected -=c------ 1.36E-001
TA-183 Not Detected @ ------w-- 7.83E-001
TL-201 Not Detected @ --=------- - 6.14E-001
Y-88 Not Detected @ -~=--v-w-- 2.44E-002
ZN-65 Not Detected @ -----wu--- 8.81E-002
ZR-95 Not Detected e=-~we-w--- 4.86E-002

4
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *

: 9/20/02 1:05:56 PM *
R Ty L e e L A R L L T T e YT

. +*
* Analyzed by: . 7/2,0102_ Reviewed by:/%j/@ 22 *
******************f’**i******************t******** khkhkhkthkhkhkkthti itk
Customer : SANDERS, M (6135)

Customer Sample ID LAB_CONTROL_SAMPLE_USING_CG-134
Lab Sample ID 201316520

Sample Description : MIXED GAMMA_ STANDARD_CG-134
Sample Quantity : 1.000 Each

Sample Date/Time : 11/1/80 12:00:00 PM
Acquire Start Date/Time : 9/20/02 12:55:40 PM
Detector Name : LABO1
Elapsed Live/Real Time : 600 / 604 smeconds

Comments:

LA AR AL AR RS REES AR RSt AR R R LR SRR R R R TR EE R L EEE B I g g g e S e

2-gigma MDA

Nuclide Activity
Name (pCi/Each ) Error {pCi/Each )
U-238 Not Detected  -------=- 2.58E+003
RA-226 Not Detected  -~---cw---- 5.57E+003
PB-214 Not Detected @ -«----a--- 6.83E+002
BI-214 Not Detected @ -----~--- 5.8B4E+002
PB-210 Not Detected @ --------- 9.61E+004
‘H-232 Not Detected @ -----~--- 2.14E+003
~-228 Mot Detected  -----~---- 2.48E+003
AC-228 Not Detected  --=ww-—=- 1.51E+003
TH-228 Not Detected  ==cec-ca-- 4 .67E+00S
RA-224 Not Detected  -----ecw-- 2.33B+004
PB-212 Not Detected  --------- 3.43E+004
BI-212 Not Detected @ -=c-w--.- 3.03E+005
TL-208 Not Detected @ ---w-e--- 6.67E+004
U-235 Not Detected  -----c---- 1.36E+003
TH-231 Not Detected @ ---cc----- 4.04E+004
PA-231 Not Detected  -=-------- 1.38E+004
TH-227 Not Detected @ -----wu--- 2.59E+003
RA-223 Not Detected -~=ccee---- 1.00E+026
RN-219 Not Detected @ -w-cc-c-eo- €.60E+003
PB-211 Not Detected  -~-ccewea 1.49E+DD4
TL-207 Not Detected @ -w---a--- 2.30E+00%
AM-241 B.99E+004 1.30E+004 1.88E+003
PU-239 Not Detected @ ~--cc---. 2.40E+0086
Np-237 Not Detected @ -~--=----- 1.24E+004
BPA-233 Not Detected @ -~------- 5.92E+002
TH-229 Not Detected @ -w-wc---_. 1.29E+003




[Summary Report] - Sample ID: : 20131520

uclide Activity 2-gigma MDA
trnﬁame (pCi/Bach ) Error {pCi/Bach )

AG~108m Not Detected @ ~=--cn---- 3.10E+002
AG-110m Not Detected  -=----a--- 2.72E+008
BA-133 Not Detected -~-c-ea-n---o 9. .3BE+002
BE-7 Not Detected @ ~~----a--- 1.00E+028
CD-115 Not Detected @ ~=c-ve--- 1.00E+026
CE-139 Not Detected = ~-----~--- 5.53E+011
CE-141 Not Detected = -----w--- 1.00E+026
CE-144 Not Detected @ -w------- S.21E+007
CM-243 Not Detected  -----c---- 2.10E+003
C0-56 Not Detected  -=----w--- 2.89B+4019
CO-57 Not Detected - --------- 1.09E+007
CO-5S8 Not Detected — -~-~e-co-- 7.73E+020
C0-60 7.81E+004 1.03E+004 B.15E+002
CR-51 Not Detected  --------- 1.0CE+028
C5-134 Not Detected  -----c--w- 1.53E+004
¢S5-137 6§ .B8E+004 B.74E+003 3.92E+002
EU-152 Not Detected @ --=----wca-- S.42E+002
EU-154 Not Detected e i 3.52E+003
EU-155 Not Detected  ----v---aa 4.23E+003
FE-59 Not Detected  e-wvr-we- 1.00E+028
GD-152 Not Detected @ --~--wmeoo ‘1.0BE+008
HG-203 Not Detected @ --~--e-a- 1.00E+02s8
I-131 Not Detected @ --------- 1.00E+02¢6
IR-192 Not Detected  --+------ 1.38E+020
K-40 Not Detected @ «w-vwcm---- 1.37B+003
Aﬁg-sz Not Detected  --------- 1.00E+026
-5¢ Not Detected  ~-v------ 4 _S9E+006
“MQ-99 Not Detected  --w-w--i- 1.00E+402¢
NA-22 Not Detected @ --c------ 4.94E+003
NA-24 Not Detected — -—-------- 1.00E+026
ND-147 Not Detected @ -ce----.- 1.00E+«02¢6
NI-57 Not Detected @ <--vc----. 1.00E+026
RU-103 Net Detected  --ceeo--o 1.00E+026
RU-106 Not Detected @ =-=-------- 9.18E+00¢
SB-122 Not Detected @ ~-v-aoa-- 1.00E+026
SBE-124 Not Detected e 1.00E+026
S5B-125 Not Detected --—------- 2.38E+004
SN-113 Not Detected @ -----~---- 1.03E+014
SR-85 Not Detected  --—-----_-_ 1.00E+026
Ta-182 Not Detected  --c-ae-__ 2.57E+014
TA-183 Not Detected @ --cea---- 1.00E+026
TL-201 Not Detected @ ---w----- 1.00E+0286
Y-g8 Not Detected @ -~--wco--- 3.07E+014
ZN-65 Neot Detected  -c--cecaa- 1.S5E+008
ZR-95 Not Detected W ~-c-c-u--o. 1.00E+026

P
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* . Sandia National Laboratories *

* Radiation Protection Sample Diagnostics Program *

!T‘ Quality Assurance Report *
22 EE2 RS EE SR X222 Rild ARl i i il i Al i s il il i il X2l l 2R R A X R 2 X 22

Report Date : 9/20/02 1:06:02 BPM

QA File 1 C:\GENIE2K\CAMFILES\LCS1.QAF

Analyst : KRSANSO

Sample ID + 20131520

Sample Quantity : 1.00 Each

Sample Date : 11/1/90 12:00:00 PM

Measurement Date : 8/20/02 12:55:40 PM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 secconds

Parameter ' Mean 15 Error New Value

AM-241 ACTIVITY 8.573é—002 3.463E-003 8.985E-002

C8-137 Activity 6.836E-002 1.364E-003 6.883E-002

CO-60 Activity 7.658E-002 3.4E§E-003 T7.757E-002

Flags Key: LU = Boundary Test (Ab = Above . Be = Relow )
y 5D = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)}

BS = Measurement Biaa Test (In = Investigate, Ac = Action)

Reviewed by: %41?‘/67’
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* Sandia National Laboratories *
*  Radiation Protection Sample Diagnostics Program ' ok
9/20/02 12:3%:50 PM *

(22 RS RS RS R RE R SRS SRR AR RRR Rl RRR R SN

*
* Analyzed by: £ [ J Reviewed by: / ' >
*************}******t (R R & K ] AR AT TR XTRET AR TN * 4¥?521********t**

Customer SANDERS, M (6135)

Customer Sample ID : LAB_CONTROL_SAMPLE_USING_CG-134
Lab Samplie ID : 20131521

Sample Description MIXED_ GAMMA STANDARD CG-134

Sample Quantity 1.000 Each
Sample Date/Time 11/01/90 12:00:00 PM
Acquire Start Date/Time 9/20/02 12:29:34 PM
Detector Name LABOZ2

Elapsed Live/Real Time 600 /

604 geconds

Comments:
(22 AARRAERAEEE SRR LSS RS2 R R XA R R R Rl R RXARERE L R R R R F R E LR R R R B LR gy

Nuclide Activity 2-gigma MDA
Name {(pCi/Each } Error (pCi/Bach )
U-238 Not Detected W --------- 3.52E+003
RA-226 Not Detected  --------- 5.81E+003
PB-214 Not Detected --------- S.7T7E+002
BI-214 Not Detected @ ---------~ 4,.78E+002
PB-210 Not Detected --------- 2.63E+005
"H-232 Nct Detected -=-=------- 1.83E+9003
VA-ZZB Not Detected  --------- 1.76E+003
AC-228 Not Detected @ ----v----- 1.04E+003
TH-228 Not Detected @ ~--w--e=- 4,28E+005
RA-224 Not Detected  --==----- 1.70B4+004
PB-212 Not Detected = --------- 3.27B+004
BI-212 Not Detected @ ----=----- 2.28BE+005
TL-208 Not Detected @ -=--w----- 5.28E+004
U-23% Not Detected @ ==--ue-o- 1.46E+D93
TH-231 Not Detected W <-wec----- 7.07E+004
Pa-231 Not Detected  ------~-v- 1.23E+004
TH-227 Not Detected  --~------ 2.50B+003
RA-223 Not Detected @ ==n-ea--- 1.00EB+026
RN-219 Not Detected @ --~--a--- 5.58E+003
PBR-211 Not Detected @ ~=~c-~cao-- 1.28E+004
TL-207 Not Detected  -=v-eea-a- 1.69E+005
AM-241 8.08E+004 1.20E+004 4,.04E+003
PU-239 Not Detected @ -----w--- 2_69E+006
Np-237 Not Detected  ------e-- 1.44E+004
FA-233 Not Detected — --c------ 5.19E+002
TH-229 Not Detected  «----ve-- 1.49E+003




[Summary Report] - Sample ID:

20131521
~duclide Activity 2-sigma MDA
' Jame (pCi/Each ) Error (pCi/Each )

AG-108m Not Detected  --cem--o- 2.37E+002
AG-110m Not Detected  -—--c----- 2.21E+008
BA-133 Not Detected  --~v-ca---- 7.74E+002
BE-7 Not Detected W -~-c-w---- 1.00E+026
CD-115 Not Detected @ --------- 1.00E+0286
CE-139 Not Detected  -~---cweo-- 6 .05E+011
CE-141 Not Detected @ -~------- 1.00E+026
CE-144 Not Detected m—mme—aaas 5.68E+007
CM-243 Not Detected  o«~---c---. 1.87E+0Q03
CO-55 Not Detected — -—-<--a-a--. 2.22E+019
CcO-57 Not Detected @ «cec------. 1.28E+007
CO-58 Not Detected @ --------- €.15E+020
CO-860 8.10E+004 1.05E+004 6.23E+002
CR-51 Not Detected  --------- 1.00E+026
CS-134 Not Detected . —---mew-- 1.1%E+004
CS-137 ‘ 7.06E+004 B.93E+003 2.16E+002
EU-152 Not Detected @~ «c-cw----. 1.10E+D023
EU-154 Not Detected -vevcm---o 2.66E+003
EU-155 Not Detected @ ~cocco--. 4.94E+003
FE-59% Not Detected @ --------a 1.00E4+026
GD-153 Not Detected @ ----—----- 1.62E+008
HG-203 Not Detected @ --e-wo-_. 1.00E+026
I1-131 Not Detected @ ---cc-o--_ 1.00E+026
IR-192 Not Detected W -=-------. 1.24E+020
.. K=40 Not Detected  -----c-oo 1.07E+003
IN-52 Not Detected W =~--——c--- 1.00E+026
\.-ﬁN-54 Not Detected @ ---c--_cao 3.91E+006
0-99 Not Detected — c----o--. 1.0DE+028
NA-22 Not Detected @ -----wce-- 3.6%E4002
NA-24 Not Detected @ ---------. 1.00E+0286
ND-147 Not Detected @ -v-ec-o-o 1.00E+026
NI-57 Not Detected ————e———a 1.00E+026
RU-103 Not Detected @~ -ccc-wcaoo 1.00E+0Q28
RU-1086 Not Detected W ~ccceaea-. 7.76E+006
gB-122 Not Detected — «c-ccweee-. 1.00E+026
8SB-124 Not Detected — --~--—-___ 1.00E+026
§B-125 Not Detected @ ----cceec. 1.89E+004
SN-113 Not Detected W --w-a___._ 8.24E+013
SR-85 Not Detected — ----c-caa_ 1.00E+026
TA-182 Not Detected — -c-aocao_ 1.78E+014
TA-183 "Not Detected — ---c-o-o-_ 1.00E+026
TL-201 Not Detected — -----____ 1.00E+026
Y-88 Not Detected © —---co___. 1.85E4014
ZIN-65 Not Detected  «-ce-eoo-o 1.35E+008

ZR-95 Not Detected @ -~cu-cu---.

1.00E+026
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. Sandia National Laboratories
Radiation Protection Sample Diagnostics Program
* Quality Assurance Report

v

*
*
*

Ah AR AR A A AR AR AL AT TN TR AT AR RNkt trrbdh bbb Ak bR A A Ak

Report Date

N

9/20/02 12:39:57 PM

QA Tile : C:\GENIE2K\CAMPILES\LCS2.QAF
Analyst : KRSANSO

Sample ID : 20131521

Sample Quantity : 1.00 Bach

Sample Date : 11/01/90 12:00:0C PM
Measurement Date 1 9/20/02 12:29:34 DM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 1S Error

P T Tl R . B T,

AM-241 Activity 8.241E-002 3.925E-003
CS-137 Actiwvity 7.182E-002 3.737E-003

CO-60 Activity 8.001E-002 5.100E-D0O3

Flags Key: LU

= Boundary Test
SD = Sample Driven N-Sigma Test
UD = User Driven N-Sigma Test
BS = Measurement Bias Test

Reviewed by: % ' ‘] [@’ fﬂ/

Lot S AR R

8.077E-002 <

7.084E-002 <«

8.078B-002 <«

(Ab
{In
{In
{(In

Above ,
Investigate,
Investigate,
Investigate,

23

[ L I

Ac

o e e - = ————— =

Below )
hction)
Ackicn)
Action)
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* Sandia National Laboratories *
* .. Radiation Protection Sample Diagnostice Program *
1 9/20/02 ©:31:31 AM *

kwkhkkkdhhkwkbhkk bk d bk rhhh Akt ok kAR T ARk kb ke hdrdkkd s

. *
* Analyzed by: ,;L'._ 7’/&9(91_ Reviewed by: ;Z/W ?2/ *
khkkdhhkdhdkdkdhdh kbbb rh kS dhdkddrdddk bk dhtdwrid * [ 2 X2 282 LX X R

Customer SANDERS, M (6135)
Customer Sample 1D 059828-003
Lab Sample ID 20131501

Sample Description
Sample Quantity 753.000 gram
Sample Date/Time : 9/10/02 11:25:00 AM
Acquire Start Date/Time : 5/19/02 9:53:11 PM
Detector Name : LAROLl
Elapsed Live/Real Time 6000 /

6536HP/1110-DF1-BH1-15-8

6002 meconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
LA AR RS RS RER L AR RRRARRL SRS RS LR i il R R s R Y R Y Y Y Y SRR ]

Nuclide Activity 2-gigma MDA
Name {(pCi/gram ) Exrorxr (pCi/gram )

U-238 Not Detected. = -=-cec----- 5.00E-001
RA-226 1.32E+000 5.03E-001 7.10E-Q01
PB-214 &.75E-001 1.05E-001 €.41E-002
BI-214 5.96E-001 1.02E-001 5.84E-002
B8-210 Not Detectad @ ~c--wa--- 8.77E+000
‘:-232 : 6.57E-001 3.218-001 2.03E-00C1
-228 €.02E-001 1.37E-001 1.53B-001
AC-228 €.76E-001 1.42E-001 1.04E-001
TH-228 8.53E-001 2.44E-001 4 _30E-001
RA-224 8 .85E-001 2.17E-001 1.01E-001
PBE-212 7.00E-001 1.08E-001" 3.86E-002
BI-212 7.10E-001 2.67E-001 3.38BE-001
TL-208 5.92E-001 1.11E-001 8.65E-002
U-235 - 1.37E-001 1.67E-001 1.56E-001
TH-231 Not Detected - -~-cece--- 6 .51E+Q00
PA-231 Not Detected = -r=ecwceaa- 1.42E+000
TH-227 Not Detected @ --------- 3.17E-001
Ra-223 Not Detected @ ~-cea---- 1.95E-001
RN-219 Not Detected @ -vwece---- 3.92E-001
PB-211 Not Detected — «v---e---- 8.82E-001
TL-207 Not Detected  --uvn----- 1.558E+001
AM-241 Not Detected @ --------- 1.75E-001
PU-239 Not Detected @ --------- 3.44E+002
NP-237 Not Detected = o«-------- 1.90E+000
PA-233 Not Detected  —----ce--- 5.62E-002
TH-229 Not Detected  -=ceccua-. 1.87E-001.




[Summary Report] - Sample ID: : 20131501

wna.

lide
b
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-5¢&
Co-57
co-58
CO-60
CR-51
CS-134
CS5-137
EU-~152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
~IR-192
-40

-52

-5¢4
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
EB-124
SB-125
SN-113
SR-85
TA-182
ThA-183
TL-201
Y-88
ZN-65
ZR-95

<

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not: Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.49E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-gigma
Errox

-- A .-

---------
----------
- e - -
_________
_________
---------
---------
---------
---------
_________
_________
—————————
_________
---------
---------
_________
---------
---------
_________

- .

MDA
{pCi/gram )
4 ,34E-002
2.91E-002
4.52E-002
2.83E-001
1.24E+000
2.58E-002
5.12E-002
1.56E-001
1.71E-001
3.73E-002
2.48BE-002 -
3.50E-002
4.04E-002
2.90E-001
4.37E-002
3.10E-002
7.31E-002
2.02E-001
1.09E-0D1
8.73E-002
6.44E-002
3.58E-002
6.28E-002
2.854E-002
3.859E-001
1.12E-001
3.62E-002
2.68E+000
5.08E-002
1.31E+003
3.61E-001
4.44E+000
3.56E-002
3.00E-001
4.57E-001
3.08E-002
8.37E-002
3.90E-002
3.90E-002
1.82E-001
5.478-001
6.85E-001
3.23E-002
1.20E-001
6.48E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
- 9/20/02 9:33:09 AM *

. EXEXTEEEEERELEE RS RALE RS 2R R R R R 2 X222l AR ERRRR AR R X R XL LR R T

b

. £
* Analyzed by: »(’L ( -:3/03‘- Reviewed by: '5{2?,@ *
b ek W e ok ek e ek o ke ek ke ok ***? ; khhkkkhkhhkhhkhkhhkhbhhrhhkhk ¥ etk kW ok de drkdrded ok

Cuatomer SANDERS, M (6135)
Customer Sample ID 059829-003
Lab Sample ID 20131592

Sample Description

6536HP/1110-DF1-BH1-20-8
Sample Quantity

773.000 gram

Sample Date/Time : 9/10/02 11:55:00 AM
Acquire Start Date/Time 9/1s/02 11:35:31 PM
Detector Name : LABQ1

Elapsed Live/Real Time : 6000 /[ 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LR AR ERES RSS2SR Rl AR iRl il i iR Rt Rt R dR X R AR R RX R R R R0 T K K R R YR R R

Nuclide

Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  «=--cwee-w-- 4 ,98E-001
RA-226 1.75E+000 5.54E-001 7.46E-001
FB-214 6.87E-001 1.04E-001 6.37E-002
BI-214 6.25E-001 1.05E-001 5.45E-002
=~ PB-210 Not Detected  -----~--- B.54E+000
!1;-432 5.50E-001 2.76E-001 1.91E-001
-228 6.55E-001 1.41E-001 1.31E-001
AC-228 7.10E-001 1.46E-001 1.05E-001
TH-228 €.30E-001 " 2.15E-001 4 18E-001
RA-224 7.18E-001 1.8B4E-001 9.39E-002
PB-212 6.51E-001 1.03E-001 3.78E~002
BI-212 5.87E-001 2.99E-001 4.28E-001
TL-208 5.B8E-001 1.12E-001 9.16E-002
U-2358 Not Detected @ -ecec------ 1.95E-001
TH-231 Not Detected  -+-cc-a--- 6.508+000
PA-231 Not Detected ----=---_- 1.35E+000
TH-227 Not Detected @ --wec-ea-- 3.11E-001

RA-223 Not Detected  —-=--ec-e-- 1.85E-001 -
RN-219 Not Detected  =-ec--ccwu-- 3.81E-001
PB-211 Not Detected  ------w--- 8.95E-001
TL-207 Not Detected @ ~-c-cec-e--- 1.60E4+001
AM-241 Not Detected @ ==------- 1.65E-001
PU-239 Not Detected  -r-we---- 3.45E+002
NP-237 Not Detected - --c------ 1.Bl1E+0D00
PA-233 Not Detected @ -----c---- 5.80E-002

TH-229 Not Detected @ ------n--

1.93E-001




[Summary Report]

" elide
ame
AG-108m
AG~-110m
BA-133

BE-7
CDh-118
CE~-135
CE-141
CE-144
CM-243
CO-5¢
cO-S7
CO-58
Co-860
CR-51
CS-134
cs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192

~K-40

-52
-54
0-99

NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
8N-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

-

Activity
(pCi/gram )

- e .-

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.72E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:-

2-gigma
Error

- e

—————————
—————————
---------
—————————
—————————
---------
—————————
_________
—————————
---------
---------
.........
---------
—————————
—————————
—————————
_________

- =

: 20131502

MDA
(pCi/gram )
3.85E-002
3.10E-0Q02
4,36E-002
2.69E-001
1.22E+000
2.54E-002
5.25E-002
1,92E-001
1.64E-001
3.59E-002
2.52E-002
3.90E~002
4.18BE-002
2.78E-001
4.06E-002
3.23E-002
7.41E-002
1,86E-001
1.10E-001
9.64E-002
6.62E-002
3.38E-002
6.05E-002
2.93E-002
2.60E-001
1.06E-001
3.86E-002
2.79E+000
4.32E-002
1.19E+003
3.66E-001
4.62E+0C0
3.14E-002
2.88E-001
4.42E-001
3.10E-002
8.57E-002
4.10E-002
3.91E-002
1.79E-001
5.16E~001
€.59E-001
3.62E-002
1.19E-001
6.65E-002
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* - Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program e
* . 9/20/02 -~ 2:58:05 AM *

I E L L 2R XEEEEX2 XSS X2 X2 SRS RS R XS AR SRRl R Rt LSS 22
%*
* Analyzed by: Reviewed by: J/ Jé Lo
i*****¥i****¥**t******(Q;T*tjé&{ct**it**iit*t**** te?*o *ﬁ,*******t***
Customer SANDERS, M (6135)
Customer Sample ID : 059836-0023
Lab Sample ID : 20131503

Sample Description 653€6HP/1110-DF1-BH2-10-S

© Sample Quantity 646.000 gram
Sample Date/Time 9/13/02 9:05:00 AM
Acquire Start Date/Time a/20/02 1:17:51 AM
Detector Name LABO1
Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
IEEEEZREAEERERRSL LR EL SRR LS RS RSS2 222 XX 22 2Rt 2F2 sl XX X B FyEyy]

Nuclide Activity 2-sigma MDA
Name {pCi/gram } Exroxr (pCi/gram }
U-238 Not Detected  --------- 5.70E-001
RA-226 1.59E+4000 5.53E-001 7.59E-001
PB-214 7.85E-001 1.20E-001 7.51E-002
BI-214 7.11E-001 1.19E-001 6.07E-002
_PB-210 Not Detected L S.75E+000
k.g§f232 8.50E-001 4.10E-001 2.43E-001
~-228 5.58E-001 1.91E-001 1.61E-001
AC-228 S.44E-001 1.88E-001 1.24E-001
TH-228 7.14E-001 2.52E-001 5.14E-001
RA-224 9,75E~-001 2.41E-001 1.11E-001
PE-212 B.69E-001 1.29E-001 4.21E-002
BI-212 9.41E-001 2.98E-001 3.33E-001
TL-208 8.02E-001 1.45E-001 1.11E-001
Uy-235 Not Detected  --c-vc---- 2.23E-001
TH-221 Not Detected @ ------=-~- 7.62E+000
PR-231 Not Detected @ «-------- 1.58E+000
TH-227 Not Detected @ ----—----- 3.74E-001
RAR-223 Not Detected  --------- 1.92E-001
RN-219 Not Detected  --w-c---- 4 .48E-001
PB-211 Not Detected @ ------a-- 9.75E-001
TL-207 Not Detected  ---cc---- 1,69E+001
AM-241 Not Detected  —-ececo--a- 1.90E-001
PU-239 Not Detected -==------ 4 . 00E+002
NP-237 Not Detected  --------- 2.07E+000
PA-233 Not Detected — --------- 6.52E-002
TH-229 Not Detected e EE T 2.20E-C01




[Summary Report] - Sample ID: 20131503
Ticlide Activity 2-sigma MDA
Jame (pCi/gram } Error (pCi/gram )
AG-108m Not Detected  ----=---- 4,.97E-002
AG-110m Not Detected - --------- 3.67BE-002
BA-133 Not Detected  --------- 5.05E-002
BE-7 Not Detected @ --------- 2.595E-001
CD-115 Not Detected @ ==-=------ 6.12E-001
CE-139 Not Detected  --=--=----- 2.82E-002
CE-141 Not Detected --=-=-=w--- 5.67E-002
CE-144 Not Detected = ---w=---- 2.16E-001
CM-243 Not Detected  ----=~---- 1.96E-001
CO-56 Not Detected  «--r~---- 3.95E-002
CQ-57 Not Detected  --------- 2.78E-002
CC-58 Not Detected  -=--—w---. 4.01E-002
CO-60 Not Detected  ----~---- 4.34E-002
CR-51 Not Detected  -=-=e---- 3.03E-001
CS-134 Not Detected @ -~=~w----- 4 . 95E-002
CS8-137 Not Detected @ --cceceoo-- 3.74E-002
EU-152 Not Detected -----ec--- 8.25E-002
EU-154 Not Detected  ---c-c---- 2.34E-001
EU-155 Not Detected @ ----—----- 1.20E-001
FE-59 Not Detected  ---w----- 1.05E-001
GD-153 Not Detected  --------- 7.23E-002
HG-203 Not Detected — -----c---- 3.87E-002
I-131 Not Detected  --w------ 5.54E-002
IR-192 Not Detected  --------- 3.32E-002
~K-40 1.48E+001 2.0BE+000 3.82E-001
N-52 Not Detected @ ----u-_-=- 9.45E-002
UN—Sé Not Detected  «---c---- 4 . 0BE-002
MO-~99 Not Detected  --------- 1.54E+000
Na-22 Not Detected @ -==-e-o--- 5.34E-002
NA-24 Not Detected — -----ce--- 6.68E+001
ND-147 Not Detected @ wec--c---- 3.69E~001
NI-57 Not Detected @ --------- 1.44E+000
RU-103 Not Detected  --ccwea-- 3.77E-002
RU-106 Not Detected — -----u---— 3.47E-001
SB-122 Not Detected  ------w-- 2.44E-001
5B-124 Not Detected — ---=-~---- 3.55E-Q02
SB-128 Not Detected W ---=------ 1.00E-001
SN-113 Not Detected e 4 ,63E-002
SR-85 Not Detected --------- 4.39E-002
TA-182 Not Detected @ --vw----- 1.95E-001
TA-183 Not Detected ----w-w-- 4.04E-0012
TL-201 Net Detected  ~-w-wo--- 4.18E-001 .
Y-B88 Not Detected — ---caw-o--- 4.26E-002
ZN-65 Not Detected  ---wm-e---- 1.29E-001
ZR-95 Not Detected @ ~------.-. 6.98E~D02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
L 9/20/02 4:40:24 AM *

IZXEEZEFRR RS R R RS RERRE Rt RaR Rl ARl R AR iRl ss R X

*
* Analyzed by: é f/z" k. Reviewed by: 1/22/9?/ *
I EREEELELEERE A E RS RN X LE R X % S e g dk ok d e o i e ek ot e ek ke b W W W % o e ok o o o o dr ok ok

Customer : SANDERS, M (6135)
Customer Sample ID : 055837-0023
Lab Sample ID : 20131504

Sample Description
Sample Quantity

6536HP/1110-DF1-BH2-15-8

: €89.000 gram
Sample Date/Time : 9/13/02 9:20:00 AM
-Acquire Start Date/Time 9/20/02 3:00:10 AM
Detector Name + LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Commentse:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimdted.

AR E R R R AR SRR SRRl il a2t i iRl s 2R 2R 2 a2 R YR YRR YT R LR R R R L

Nuclide Activity 2-gigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected  ----=---- 5.40E-001
RA-226 1.87E+000 5.95E-001 8.00E-001
PBE-214 7.05E-00Q1 1.12E-001 7.53E-002
BI-214 6.66E-001 1.12E-001 5.83E-002
~~PB-210 Not Detected --------- 9.43E+000
\.-fH-232 6.17E-001 3.18E-001 2.46E-001
"RA-228 5.71E-001 1.82E-001 1.9BE-001
AC-228 7.63E-001 1.61E-001 1.22E-0G1
TH-228 8.56E-001 2.588-001 4,62E-001
RA-224 7.7TE-Q0L 2.08E-001 1.35E-001
PBR-212 8.09E-001 1.20E-001 4 30E-002
BI-212 6.56E-001 2.88E-0D01 3.89E-001
TL-208 7.73E-001 1.36E-001 S5.38E-002
U-235 Not Detected ----w-wa-- 2.12E-001
TH-231 Not Detected  coacwccao._ €.93E+000
PA-231 Not Detected @ -~-~---==- 1.52E+000
TH-227 Not Detected  -c--eu--- 3.54E-001
RA~223 Not Detected  --------- 1.76E-001
RN-219 Not Detected  --------- 4 . 47E-001
PB-211 Not Detected — ---------. 9.92E-001
TL-207 Not Detected — -cecoano-. 1.67E+001
AM-241 . Not Detected  --------- 1.86E-001
PU-239 Not Detected @ --------- 3.84E+002
Np-237 Not Detected @ =---wv---- 1.94E+000
PA-233 Not Detected @ --~-ca--- 6.34E-002
TH-229 Not Detected  ----ca--- 2.03E-001




(Summary Report] - Sample ID: 20131504
~*Tuclide - Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

AG-10Bm Not Detected  --cmeo-oo 4.6BE-002
AG-110m Not Detected @ --c-------. 3.16E-002
BA~133 Not Detected - ----~---.-. 4.96E-002
BE-7 Not Detected @ ---—----__ 2.79E-001
CD-115 Not Detected W «c-co-—-_. 5.83E-001
CE-139%9 Not Detected @ --=-c-a-- 2.70E-002
CE-1l4a1 Not Detected @ ---x----- 5.32BE-002
CE-144 Not Detected @ --cc----_ 2.02E-001
CM-2413 Not Detected ———— e — e 1.83BE-001
CO-56 Not Detected @ ---cewo__ 4.04E-002
CO-57 Not Detected @ ---cc---- 2.59E-002
CO-58 Not Detected @ -=-------- 3.99E-002
CO-60 Not Detected @ ~------_-- 4.45E-002
CR-51 Not Detectmd @ -=cc----. 2.72E-001
CS-134 Not Detected  «w=-<c--c---- 4. 7SE-002
Cs-137 Not Detected @ --------. 3.58E-002
EU-152 Not Detected  --------. 7.66E-002
EU-154 Not Detected @ --—--c---= 2.21E-001
EU-155 Not Detected - -co----__ 1.17E-001
FE-59 Not Detected @ -------.. 8.03E-002
GD-153 Not Detected @ --------- €.78E-002
HG-203 Not Detected @ --ceema-- 3.69E-002
I-131 Not Detected  «w--cc---.- 5.22E-002
IR-192 Not Detected @ -----—-__ 2.88E-002
o K-4&0 1.53E+001 2.13E+000 3.03E-001
IN=-52 Not Detected @ ------_-_. 8.938-002
*N-SQ Not Detected . --------- 3.93E-002
Q-99 Not Detected = ~«--me-wc-._ 1.50E+000
NA-22 Not Detected @ --cem---o- 5.18E-002
‘NA-24 Not Detected @ ---cc-c-a-. 7.10E+001
ND-147 Not Detected @ ---ceaa-- 3.36E-001
NI-57 Not Detected:  -c-woo-_. 1.398+000
RU-103 Not Detected = ---«---.. 3.40E-002
RU-106 Not Detected W -—--o-___. 3.19E-001
5B-122 Not Detected @ ~rcc--a.. 2,34E-001
S5B-124 Not Detected @~ ----ao.__ 3.34EB-002
SB-125% Not Detected @ --ewece--- 9.01E-002
SN-113 Not Detected — -------._ 4.05E-002
SR-85 Not Detected  ----a-__. 4.13E-002
TA-182 Not Detected @ --ce--a-. 1.80E-001
TA-183 Not Detected @ --cw-ue-o-_. 3.94E-001
TL-201 Not Detected @~ -cce--oa_. 3.85E-001
Y-88 Not Detected @~ -----ao-_. 3.36E-002
ZN-65 Not Detected — -w-e-o-__ 1.18E-001
ZR-95 Not Detected @ -e-c--a-.. 6.87E-002

@
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Sandia National Laboratcries
S * Radiation Protection Sample Diagnostics Program

L

*
e

Analyzed by:

hkhkhhkkkkhdkhdhrkwdoddkddkdd

Customer

9/20/02

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time
Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments :
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

6:22:43 AM

‘,' [ FE 22 EEIE LRI RS SRR R AR RS AL AR ARl Rt ARl R i s s R FRE TR X T T R Y X R

A,,—,.,*%/z.é

SANDERS, M (613%5)
055838~ 003
20131505

Reviewed by:

***************

6715/1035-SP1-BH1-11-S
775.000 gram

9/12/02 2:20:00 PM
9/20/02 4:42:29 AM
LABO1

€000 / 6002 seconds

il

*
®
*

*

L

(A2 223X X222 2R X

AR A AR R SL Rl AR s Rt Rl AR s sXER R RS X 2R R RO R TR R F ERIEIEIETE R g g ey

Nuclide
Name

- e

A

ctivity

(pCi/gram )

Not

Not

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

—— - -

Detected
1.73E+000
7.07E-001
6.06E-001

Detected

6.96E-001
.28E-0D01
.76E-001
.06E-001
.06E-001

.33E-001
&.73E-001
6.35E-001

'J\O\l\l"-.'l

9.48E-002
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Exrror

5.44E-001
1.06E-001
1.02E-001

—— -

.38E-001
.51E-001
.57E-001
.22E-001

NN W

1.09E-001
4.82E-001
1.16E-001

1.69E-001

- -
- e -
—— - -
- = e -
- =

.- e e

L17E-001

MDA

(pCi/gram )

4.87E-001
7.28E-001
5.52E-002
5.58E-002
B.45E+000

2.09E-001
1.41E-001
1.10E-001
4.068E-001
8.73E-002
3.73E-002
7.46E-001
8.93E-002

1.9BE-001
6.32E+000
1.36E+000
3.15E-001
1.70E-001
3.72E-001
8.25E-001
1.47E+00]1

1.65E-001
3.56E+002
1.89E+000
5.52E-002
1.8BE-001




[Summary Report] - Sample ID: 20131505
riclide Activity 2~-gigma _ MDA
. Jame (pCi/gram )} Error (pCi/gram )

AG-10Bm Not Detected @ --~------- 4.12E-002
AG-110m Not Detected @ ---~--c-w- 2.8BE-002
BA-~133 Not Detected  «wvvece-——-- 4,.22E-002
BE-7 Not Detected ————————— 2.69E-001
CDh-115 Not Detected  ~-=ec-u-- 7.04E-001
CE-139 Not Detected  -w--c---- 2.44E-0Q02
CE-141 Not Detected @ --~------ 5.09E-002
CE-144 Not Detected  --------- 1.93E-001
CM-243 Not Detected  --------- 1.68E-001
CO-56 Not Detected @ ----=----- 3.B1lE-002
C0-57 Not Detected @ --------- 2.50E-002
CO-58 Not Detected @ -------=-- 3.53E-002
CO-860 Not Detected @ ---cc-uo-. 3.81E-002
CR-51 Not Detected  -~--=------ 2.63E-001
C5-134 Not Detected  --c-e---- 4 10E-002
Cs-137 Not Detected  ---cecne--oo 31.19E-002
EU-152 Not Detected  ----=---- 7.38E-002
EU-154 Not Detected  -=---a---- 1.92E-001
EU-158% Not Detected  --cevmeoo-- 1.09E-001
FE-59 Not Detected = ---cceo---- 8.82E-002
GD-153 Not Detected @ -----~--_. 6.33E-002
HG-203 Not Detected  -~---wu---- 3.42E-002
I-131 Not Detected ~---~---- 5.0BE-002
IR-192 Not Detected @ ----~---- 2_.70E-002
T ¥K~40 1.51E+001 2.09E+00Q0 3.48E-001
AN~ 52 Not Detected  =c-=-w---- B.55E-002
.[N—Stl Not Detected @ -=vcw-e---- 3.79E-002
MO-99 Not Detected @ ----c---- 1.78E+000
NA-22 Not Detected @ -------__ 4.83E-002
NA-24 Not Detected  --«--wc--.. 1.57E+002
ND-147 Not Detected W ----c---. 3.29E-001
NI-57 Not Detected  ----v--o. 1.77E+000
RU-103 Not Detected @ --ccv---- 3.21E-002
RU-106 Not Detected @ =wc-c---- 2.8%1E-001
Sp-122 Not Detected  ---we--__ 2.75E-001
SBE-124" Not Detected = ---w-o-_.- 2.58E-002
SBE~125 Not Detected  -c---c--o. B.33E-002
SN-113 Not Detected @ ----v---. 3.87E-0G2
SR-85 Not Detected @ -------.. 3.87E-002
TA-182 Not Detected R 1.70E-001
TA-18B3 Not Detected @ ---ccew-. 4.01E-001
TL-201 Not Detected  --------- 4.44E-001
Y-88 Not Detected — ----c-a.-. 3.19E-002
ZN-65 Not Detected @ --------. 1.12E-001
ZR-95 Not Detected W -----o--._ 6.54E-002

o b

-
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* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program *

9:20:40 AM *

9/20/02
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* Analyzed by:

*
( z/ / Reviewed by: *
Ak kkkkkkkkhhkokkokhk ok k ok a3 o % s v T o de ok ok % ok I ok ok Rk ok Q**************

Customer
Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time :

Detector Name
Elapsed Live/Real Time

Comments:

SANDERS, M (6135}
059839-003
20131506

6715/1035-SP1-BH1-16-8
736.000 gram

9/12/02 2:40:00 PM
9/20/02 6:24:48 AM
LABO1

6000 / 6002 seconds

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
32 XEEXE AR 2R 2 A ARl il sl i d Rl il il is sl i X X2 2 F R R E TR T

Nuclide Activity
Name (pCi/gram )}
U-238 Not Detected
RA-226 1.63E+000
PB-214 7.48E~0C01
BI-214 6.59E-001
“B-210 Not Detected
Un-zaz 7.94E-001
RA-228 €.41E-001
AC-228 6.76E-001
TH-228 7.96E-001
RAa-224 9.,45E-001
PBR-212 7.87E-001
BI-212 8.21E-001
TL-208 6.26E-001
U-235 Not Detected
TH-231 Not Detected
PAR-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-218 Not Detected
PR-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
Not Detected

TH-229

v

2-gigma MDA
Error (pCi/gram )-
--------- 5.16E-001
5.09E-001 6.74E-001
1.13E-001 5.86E-002
1.11E-001 6.12E-002
--------- 8.96E+000
3.B1lE-001 2.17E-001
1.44E-001 1.61E-001
1.52E-001 1.36B-001
2.47E-001 4 ,88E-001
2.29E-001 1.07E-001
1.17E-001 3.83E-002
3.08E-001 3.99E-001
1.17E-001 9.08E-002
--------- 1.99E-001
--------- 6.66E+000
--------- 1.37E+000
--------- 3.38E-001
--------- 1.75E-001
--------- 3.91E-001
————————— 8.74E-001
--------- 1.54E+001
--------- 1.75E-001
--------- 3.68E+002
--------- 1.94E+000
--------- 5.68E-002
————————— 1.94E-001




{Summary Report]

ficlide
‘ Jame
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-123¢8
CE-141
CE-144
CM-243
CcO-56
CcO-57
CO-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-1855
FE-59
GD-153
HG-203
I-1312
IR-192
~K-40
-52
-5
MC-99
NA-22
NA-24
ND-147
NI-§87
RU-103
RU-106
SB-122
SB-124
SB-12%8
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

-

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
-Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.52E+001

Not Detected
Not Deterted
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-~gigma
Error

——————————
—————————
_________
---------
—————————
.........
—————————
_________
.........
---------
---------
---------
—————————
_________
_________
_________
---------
---------
—————————
_________
---------
—————————
---------
—————————

_________
---------
—————————
_________
_________
---------
—————————
—————————
—————————
.........
_________
—————————
---------
—————————
---------
_________
L

_________

---------

20131506

MDA
{pCi/gram )
4.53E~002
3.09E-~002
4 ,.53E-002
2.75E-001
7.50E-001
2.63E-002
5.09E-~002
1.98E-001
1.76BE-001
3.64E~-002
2.47B-002
3.58BE-002
£.03E-0D2
2.62E-001
4.63E-002
3.44E-002
7.29E-002
2.12E-001
1.12E-001
9.44E-002
6.56E-002
3.51E-002
5.39E-002
2.B9E-002
3.0BE-D01
7.85E-002
3.71E-002
1.80E+000
4.62E-002
1.85E+002
3.38E-001
2.13E+000
3.05E-002
2.%2E-001
2.96E-001
3.33E-002
8.97E-002
3.74E-002
3.87E-002
1.86E-001
4_.19E-001
4.74E-001
3.16E-002
1.25E-001
7.00E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
- $/20/02 9:47:23 AM *

‘ I EEEXZ TS SRS SR RS R RSS2 XS 22 a2 SRR At 2l Rl X2 2 ad XX

* pnalyzed by

*
: ﬂ Z/ J/ Reviewed by: - ﬂé””@?“ *
T EE A ARSI SRR LR 8N J % ok % % % W **********i****** * % * oe v o % dr A W ok e

Customer SANDBRS, M (6135)
Customer Sample ID :A059841 003
Lab Sample ID : 20131507

Sample Description 6721/1090-DF1-BH1-4-8
Sample Quantity : 808.000 gram
Sample Date/Time : 9/13/02

9:35:00 AM
Acquire Start Date/Time : 9/20/02 8:07:08 AM
Detector Name : LABO1l
Elapsed Live/Real Time : 6000 / 6002 seconds
Commentag:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated
I ZEIEZREEREE RSS2SR RS2 2L SRR RS RN LTS LR BT TR Y T E L AR R LR R R

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error {(pCi/gram )

U-238 Not Detected  --------- 4 .50E-001
RA-226 1.55E+000 7.51E-001 1.13E+000
PH-214 &6.57E-001 9,99E-002 5.49E-002
BI-214 5.98E-001 9.91E-002 4 .76E-002
-~ PB=-210 Not Detected @ =c«e---w- 8.39E+000
uH-232 6.71E-001 3.24E-001 1.92E-001
RR-228 6.38E-001 1.40E-001 1.50E-001
AC-228 6.87E-001 1.44E-001 1.12E-001
TH-228 8.03E-001 2.35E-001 4.36E-001
Ra-224 7.25E-001 "1.82E-001 8.18E-0D02
PB-212 &§.75E-001 1.01E-001 3.41E-002
BI-212 7.08E-001 2.66E-001 3.40E-001
TL-208 6.15E-001 1.11B-001 8.24E-002
U-235 2.29E-001 1.54E-001 1.84E-001
- TH-231 Not Detected @ -~--==-aou- 6.04E4+000
PA-231 Not Detected @ --------- 1.29E+000
TH-227 Not Detected  ----w-a-.-- 2.97E-001
RA-223 Not Detected «--~cw--- - 1.56E-001
RN-219 Not Detected  --------n 3.51E-001
PB~211 Net Detected @ ----w---— 7.80E-001
TL-207 Not Detected  --------- 1.31E+001
AM-241 Not Detected  -------.._ 1.56E-001
PU-239 Not Detected — --c--a---- 3.34E+002
NP-237 Not Detected W ------uc.. 1.76E+000
PA-233 Not Detected  ~emu---a- S5.45E-002
TH-229© Not Detected @ ~---ecea-- 1.81E-001

<9




[Summary Report] - Sample ID:

~uclide
Name

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.46E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not. Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2~-sigma
Exrror

_________
---------
.........
_________
—————————
---------
---------
_________
---------
---------
_________
---------
_________
—————————
_________
.........

20131507

MDA
(pCi/gram )
4 .09E-002
3.00E-002
3.91E-002
2.38E-001
5.33E-001
2.42E-002
4 . 60E-002
1.82E-001
1.62E-001
3.27E-002
2.31E-002
3.42E-002
3.75E-002
2.58E-001
4,13E-002
3.17E-002
6.85E-002
1.91E-001
1.05E-001
8.16E-002
5.96E-002
3.21E-0602
4 .4%E-002
2.64E-002

‘2,.83E-001

8.38E-002
3.43E-002
1.29E+000
4.49E-002
7.87E+001
2.50E-001
1.37E+4000
3.05E-002
2.69E-001
2.34E-001
2,78E-002
7.82E-002
3.57BE-002
3.56E-002
1.66E-001
3.40E-001
3.71E-001
2.6B8E-002
1.11E-001
5.95E-002
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Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program

*

* Analyzed by:

AR R LA LR AR EEEEERERES SR

Customer

s/20/02

Customer Sample ID
Labk Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time :

Detector Name
Elapsed Live/Real Time

Comments:
U-235/Ra-226 peaks not repolved. Either isotope may be overestimated.

44‘:1“.2/ Y2

SANDERS, M (6135)
059842~ 003
20131508

11:25:48 AM
. kR kR R R R R AN R A AR ARk R AN R RN IR AR F RN RN RN RNk ke

Ealwfr......

Reviewed by:
kAo ok drdrokdodkk ok

6721/1090-DF1-BH1-9-S
807.000 gram

8/13/02 $:50:00 AM
9/20/02 £:45:28B AM
LABOL

6000 / €002 seconds

*
*
*

*
*
¥

LA AR SRR R R RS RS R LR at Rt R RRRRE 22 2 R R R X R R R TR R R X 2R R R N T

Nuclide
Name

PB-214
_BI-214
‘®B-210

A
(p

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Nect
Not
Not
Not

ctivity
Ci/gram )

Detected
1.32E+4+000

7.10E-~00C1

5.64E-001
Detected

.21E-001
.6BE-001
.51E-001
.60E-001
.54E-001
.39E-001
.18E-001
.08E-001

MY ONooO»UNN

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

3.04E-001

-1.30E-001

1.11E-001
2.35E-001
1.75E-001
9.58E-002
3.28E-001
1,.10E-001

---------
—————————
---------
---------
_________
_________

---------
---------
---------
_________

R

MDA

(pCi/gram )

-y - -

4.74E-001
7.25E-001
5.70E-002
4.67E-002
8.36E+000

.43E-001
.06E-001
-04E-001
€.92E-002
3.58E-002
4.17E-001
7.94E-002

1.91E-001
€.26E+000

1.35E+000

2.98E-001
1.62E-001
3.63E-001
7.99E-001
1.50E+001

1.64E-001
3.39E+002
1.75E+000
5.52E-002
1.80E-0Q01

.91E-001 .




[Summary Report] - Sample 1D:

- clide

e

Activity

(pCi/aram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.62E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-szigma
Error

—————————
_________
—————————
_________
---------
—————————

---------
_________
—————————
---------
—————————
—————————
—————————

_________

_________

- e -

: 20131508

MDA
{pCi/gram )
4,09E-002
2.97E-002
4,.32E-002
2.51E-001
5.52E-001
2.43E-002
4.79E-002
1.86E-001
1.65E-001
3.57E-002
2.36E-002
3.53E-002
3.71E-002
2.55E-001
4.01E-002
3.14E-002
€.98BE-002
1.93E-CC1
1.03E-0061
8.80E-002
6.09E-002
3.27E-002
4.B1E-DD2
2.72E-002
3.30E-001
7.77E-002
3.32E-002
1.40E+000
4,.57E-002
8§.97E+001
2.92E-001
1.46B+000
31.20E-002
2.72E-001
2.27E-001
2.94E-002
8.14E-002
3.87E-002
3.67E-002
1.74E-001
3.58E-001
3.68E-001
3.18E-002
1.16E-001
6.28E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
- 9/19/02 5:22:21 PM *

EXE TR EEEEESE RS2 RR AR SRR RS R XRR R RS AR R X R R L 2R RN

*
* Analyzed by: ( j{ / Reviewed by: i'/@
A S R E R R L ERE LSRR RS X ; * k% % ****************** * w{* ***************

Customer SANDERS, M (6135)
Customer Sample ID 059843- 003
Lab Sample ID 20131509

Sample Description 6€721/1090-DF1-~BH2-48

Sample Quantity 684.000 gram

Sample Date/Time $/13/02 10:14:00 AM
Acquire Start Date/Time 5/15/02 3:41:54 PM
Detector Name :+ LABOQ2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Elther isotope may be overestimated.
LA A R X R LS XA R AR ERERS Rl SRRl LA 22X Xa R R Rl R R B R ER TR T R LR L IR iy

2-gigma MDA

Nuclide Activity
Name {(pCi/gram ) Error (pCi/gram }

U-228 Not Detected @ --------- 6.89E-001
RA-226 2.0SE+000 5.30E-001 6.51E-001
PB-214 €.53E-001 1.05E-001 6.32E-002
BI-214 6.60E-001 1.06E-001 5.28E-002
~eB-2190 Not Detected  ~--=c=---- 2.66E+001
VH-232 7.29E-001 3.49E-001 2.01E-00C1
RA-228 7.33E-001 1.41E-001 1.24E-001
AC-228 €.78BE-001 1.33E-001 9.16E-002
TH-228 4.72E-001 4 .26E-001 €.73E-001
RA-224 7.59E-001 1.77E-001 8.20E-002
PE-212 7.38E-001 1.08E-001 3.60E-002
BI-212 7.10E-001 Z2.51E-001 3.20E-001
TL-208 6.42E-001 1.11E-001 7.80E-002
U-235 Not Detected  ---w----- 2.20E-001
TH-231 Not Detected ™ --------- 1.06E+001
FA-231 Not Detected @ --v------ 1.34E+000
TH-227 Not Detected  --------- 3.34E-001
RA-223 Not Detected @ --re=c--- 2.43E-001
RN-219 Not Detected  --------. 3.42E-001
PR-211 Not Detected @ =-cavc----- 7.56E-001
TL-2Q07 Not Detected @ ----w---- 1.17E+001
AM-241 Not Detected @ --------- 4,.13E-001
PU-239 Not Detected = -—---c----- 3.98E+002
NP-237 Not Detected = ----ew- .- 2.10E+000
PA-233 Not Detected - --------- 5.28BE-002
TH-229 Not Detected  --v------ 2.22E-001




(Summary Report]

~Nuclide

Activity

(pCi/gram )
Not Detected
" Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.51E+001

Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Neot Detected
Not Detected

- Sample ID:

2-3gigma
Error

-——— =

- A e o
—— - -
-
- .- -
- = o w m
- - - —--
- o m =

---------
_________
_________
—————————
---------
---------
---------
---------
---------
_________
_________
_________
_________
_________
---------

20131509

MDA
(pCi/gram )
3.36E-002
2.59E-002
4.81E-002
2.25E-001
4,26E-001
2.64E-002
5.41E-0G2
2.15E-001
1.5BE~-001
2.8B8E-0Q02
2.86E-002
3.00E-002
3.20E-002
2.43E-001
3.91E~002
2.78E-002
8.42E~002
1.55E-001
1.25E-001
6.83E~002
9.17E-002
3.15E-002
4 .49E-002
2.63E-002
2.75E-001
5.31E-002
2.91E-002
$.B7E-001
3.58E~002
2.79E+001
2.558E-001
7.8BE-001
2.73E-002
2.42E-001
1.73E-001
2.74E-002
7.75E-002
3.36E-002
3.28E-002
1.42E-001
8§.27E-001
6€.23B-001
2.17E-002
9.16E-002
4.78E-D02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
i 9/19/02 7:22:22 PM *

EZETZELALAEESREESARARZARSR R AR SRR 2 X Rl iR i R il il A AR R R Y R R LR T Y B R X R Y
* Analyzed by

b 3 ¥
: {AL~, z/ * Reviewed by: : Qwéj/ *
(122X R AR RS R RS LR RS R *********i******** i‘*************

Customer SANDERS, M (6135)
Customer Sample ID 059844-003
Lab Sample ID 20131510

Sample Description 6721/1090-DF1-BH2-9-8S

Sample Quantity 785.000 gram

Sample Date/Time 9/13/02 10:35:00 AM
Acquire Start Date/Time 9/19/02 5:24:15 PM
Detector Name LABD2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LA AR AR L AR XL SRR SR RS RSl l il i i 2 i i s 2 i X s X XA YRR R X

Nuclide Activity 2-gigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 6.38E-001
RA-226 1,.23E+000 4.,43E-001 6.20E-001
PB-214 6.81E-001 1.02E-001. 6.032E-002
BI-214 6.43E-001 1.02E-001 4.49E-002
~~PB-210 Not Detected W =--------- 2.53E+001
N1 232 7.42B-001 3,.52E—ooi-. 1.91E-001
RA-228 6.87E-001 1.31E-001 1.18E-001
AC-228 7.15E-001 1.36E-001 B.95E~002
TH-228 6€.85E-001 4 _04E-001 6.11E-001
RA-~224 8.56E-001 1.94E-001 5.54E-002
PB~-212 7.18E-001 1.05E-001 3.53E-002
BI-212 B.45E-001 2.71E-001 3.42E-001
TL~208 6.50E-001 1.10E-001 7.65E-002
U-235 1.44E-001 1.63E-001 2.08E-001
TH-231 Not Detected  --------- 1.01E+001
PAa-231 Not Detected @ --=weaa___: 1.28E+000
TH-227 Not Detected ~---=--n-- 3.12E-001
RA-223 Not Detected  ~==o------ 2.32E-001
RN-219 Not Detected @ «----ec---. 3.10E-001
PB-211 Not Detected  --------- 6.67E-001
TL-207 Not Detected @ ~-------- 1.07E+001
AM-241 Mot Destected @ «-------- 3.88E-001
PU-239 Not Detected @ —-wece--.- 3.6BE+002
NpP-237 Not Detected . -=--uce-a. 1.99E+000
PA-233 Not Dete¢ted  --e-----2 4.74E-002
TH-229 Not Detected @ -w--cecc---. 2.05E-001

v




[Summary Report] - Sample ID: 20131510
-~aT3clide Activity 2-sigma MDA
lame {(pCi/gram ) Error (pCi/gram )

AG-10Bm Not Detected  ---e-e-eo-- 3.05E-~-002
AG-110m Not Detected W -~-c--o---._ 2.42E-002
BA-133 Not Detected  ---ccu__. 4 .25E~-DD2
BE-7 Not Detected — --------- 2.13E-001.
CDh-115 Not Detected @ --------- 4.04E-001
CE-13°% Not Detected W -------_. 2.62E-002
CE-141 Not Detected @ --c------. 5.14E-002
CE-144 Not Detected @ ---c-o---. 2.10E-001
CM-243 Not Detected W ~--vec-e--- 1.47E~-0Q1
CO-%6 Not Detected @ ------c-- 2.77E-002
CC-57 Not Detected @ --------. 2.74E-002
CO-58 Not Detected ————————a 2.71E-002
CO-60 Not Detected @ ------__._ 2.94E-002
CR-51 Not Detected — ==wo---_-_ 2.20E-001
CS-134 Not Detected  ~-=------~ 3.49E-002
CS8-137 Not Detected ——————— 2.65E-002
EU-152 Not Detected @ --------- 8.12E-002
EU-154 Not Detected  --wc----- 1.40E-001
EU-1%5 Not Detected W --——---_._-. 1,22E-001
FE-59 Not Detected @ «-ev--o-oo-- 6.32E-002
GD-153 Not Detected  -----vao-- 8.71E-002
HG-203 Not Detected W ~cee--o-. 2.92E-002
I-131 Not Detected @ ---ce----. 4.06E-002
IR-192 Not Detected @ «v-ce-a-- 2.36E-002
" K-40 1.75E+001 2.35E+000 2.37E-001
N-52 Not Detected W ------... 5.1%E-002
-54 Not Detected  -----w=-_-- 2.79E-002
MO-59 Not Detected  ---ce-_-- 9.46E-001
NA-22 Not Detected W ---—---___ 3.33B-002
NA-24 Not Detected — ---—---__. 2.74E+001
ND-147 Not Detected W aceco-a___ 2,28E-001
NI-57 Not Detected — ------_._ 7.91E-001
RU-103 Not Detected @ -—--wu-_-. 2.46E-002
RU-1D6 Not Detected W «ccceeoo-- 2.27E-001
SB-122 Not Detected @ -------.. .1.6BE-001
SB-124 Not Detected _—— e e aal 2.47E-002
SB-125 Not Detected W -—-co--u___ . 7.09E-002
8N-113 Not Detected ©— ------._- 3.31E-002
SR-85 Not Detected W -——-__.._ 3.22E-002
TA-182 Not Detected @ ------___ 1.31E-001
.TA-183 Not Detected — «w—oce-.._ 7.83E-001
TL-201 Not Detected — ----_____ 5.95E-001
Y-88 Not Detected — -------.. 2.24E-002
ZN-65 Not Detected W ----..___ 8.58B-002
ZR-95 Not Decected — —ewe--._. 4.57E-002




**********i**************************;i_'-****************************t******

* Sandia National Laboratories ‘ *
* Radiation Protection Sample Diaghostics Program *
*.. 9/19/02 10:46.:27 PM *

ETYLZXIZ2EEEEERZEZEZLE RS SRR RSl i R R ta i s i A i s sy,

*
* hAnalyzed by: ‘ / ‘( Reviewed by: MD‘?/
L EEE A SRR EEEEE R ER S RS & **f }9 q}****************** EE X4 Jrodke g & ok ok ok ok o g e

Customer SANDERS, M (6135}
Customer Sample ID : 059847- 003
Lab Sample ID :+ 20131512

Sample Description 6721/1090-DF1-BH3-4-S

Sample Quantity : 822,000 gram

Sample Date/Time : 9/13/02 10:50:00 AM
Acquire Start Date/Time : 23/19/02 9:06:12 PM
Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either 1sotope may be overestimated.
***i*******************i‘************************************************i

Nuclide Activity 2-sigma MDA
Name (pci/gram ) Error (pCi/gram )
U-23E8 Not Detected @ --------- . 6.24E-0D1
RA-226 1.66E+000 4.66E- 001ﬁ 6.01E-001
FB-214 6.06E-001 8.08E-0¢Q2 5.27E-002
BI-214 4 .98E-001 8.25E-002 4.6BE-002
PB-210 Not Detected -------=~- 2.35E+001
...’H-232 6.90E-001 3.2BE-001 1.80BE-001
RA-228 7.23E-001 1.32E-001 1.03E-001
AC-228 7.28E-001 1.35E-001 8.32E-002
TH-228 4.07E-001 3.63E-001 5.73E-001
RA-224 7.SBE-001 1.76E-001" 6.39E-002
PB-212 6.81E-001 9.94E-002" 3.35E-002
BI-212 7.37E-001 2.22E-001 2.61E-001
TL-208 5.83E-001 9.82E-002; 6.53E-002
U-235 Not Detected @ -----=--c.. 1.94E-001
TH-231 Not Detected m——me—e——a $,3BE+000C
PA-231 Not Detected @ ~----wce--. 1.11E+000
TH-227 Not Detected  -----a---2 2.96E-001
RA-223 Not Detected @ --w=-----2 2,15E-001
RN-219 Not Detected  ~eccee--- 2.88BE-001
PB-211 Not Detected ——e——e——a 6.63E-001
TL-207 Not Detected @ -=-------- 1.03E+001
AM-241 Not Detected @ ---=-----" 3.53E-001
PU-239 Not Detected @ ----wac.- 3.48BE+002
NP-237 Not Detected ---=------ 1.87E+000
PA-233 Not Detected @ =-~------- 4 .57E-002
TH-229 Not Detected — --------- 2.01E-001




[Summary Report]

~Auclide
lame
AG-108m
AG-110m
BA-132
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CS8-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
~K-40
IN-52
-54
0-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-1D06
SR-122
SB-124
5B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-€5
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.51E+001

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
" Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- SBample ID:

2-gigma.
Erroxr

2.04E+000

—_— -
- - —
- - = )
- -,
- .- — -
- - —-
—— - -
—— -
- - - -
-——— e - - -
—_—_—— e - — -
I
——-—. e - -
- - -

20131512

MDA

(pCi/gram )

——— -

2.78E-002
2.27E-002
4.00E-002
2.0%E-001
4.02E-001
2.34E-002
4.84E-002
1.91E-001
1.39E-001
2.75E-002
2.54E-002
2.64E-002
2.80E-002
2.13E-001
3.27E-002
2.52E-002
7.53E-002
1.28E-001
1.14E-001
6.15E-002
8.35E-002
2.71E-002
3.95E-002
2.28E-002
2.20E-001
5.53E-002
2.74E-002
8.59E-001
3.17E-002
3.15E+001
2.13E-001
7.50E-001
2.45E-002
2.08E-001
1.58E-001
2.47E-002
6.62E-002
3.08E-002
2.995E-002
1.23E-001
7.27E-001
5.72E-001
2.12E-002
7.97E-002
4.12E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Dlagnostlca Program *
etk 9/20/02 12:28:33 AM - *

‘ ***********************************t***********************************t

*
??5@’ .
* * kkdkkKxhkkkkk

* Analyzed by:  Reviewed by:
*****i******ii********#*7&94‘* LA AR AR E ISR LSRR K]

Customer SANDERS, M (6135)
Customer Sample ID : 055848-003"
Lab Sample ID : 20131513

6721/1090-DF1-BH3-9-8
744.000 gram
9/13/02 11:10:00 AM
Acquire Start Date/Time 9/18/02 10:48:10 PM
Detector Name : LABOZ
Elapsed Live/Real Time : €000 /

Sample Description
Sample Quantity :
Sample Date/Time

6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Elthar isotope may be overestimated.
*************************************************************************

"Nuclide Activity 2-gigma . MDA
Name (pCi/gram ) Error .. " (pCi/gram )
U-238 Not Detected  -------- 5 6.49E-001
RA-226 1.70E+000 4 .98E-001 6.52E-001
PB-214 7.47E-001 1.08E-001 5.17E-002
BI-214 6.18E-001 9.90E-002. . 4,.71E-002
PB-210 Not Detected @ -----=w-- 2.50E+001
\.“Tﬁ-232 5.68E-001 2.61E-001 1.24E-001
RA-228 6.87E-001 1.32E-001 1.13E-001
AC-228 6.08E~001 1.22E-001 9.02E-002
TH-228 1.03E+000 4 06E-001 S5.65E-001
RA-224 7.82E-001 1.78E-001 7.53E-002
PB-212 '6.53E-001 9.6%9E-002 3.53E-002
BI-212 8.44E-001 2.51E-001 2.595E-001
TL-208 5.89E-001 1.02E-001 7.08E~0Q02
U-235 Not Detected @ =-=r-=a--- - 2.03E-001
TH-231 Not Detected  ~----- 9.85E+000
PA-231 Not Detected 1.22E+000
TH-227 Not Detected 3.10E-001
RA-223 Not Detected 2.28E-001
RN-219 Not Detected 3.21E-001
PB-211 Not Dezected 7.17E-001
TL-207 Not Detected 1.07E+001
AM-241 Not Detected 3.87E-001
PU-23% Not Detected 3.68E+002
NP-237 Not Detected 2.01E+000
PA-233 Not Detected S5.12E-0Q02
TH-229 - Not Detected 2.10E-001




[Summary Report] - Sample ID: . 20131513

I

e

~~Nuclide Activity 2-sigma 7 MDA
Name (pCi/gram ) Error {pCi/gram )
AG-108m Not Detected = ---=------ 2.99B-002
AG-110m Not Detected W --cwu---_-- 2.37E-002
BA-133 Not Detected - --------- 4.44E-002
BE-7 Not Detected @ --------- 2.16E-001
CDh-115 Not Detected — --------- 4,25E-001
-CE-13% Not Detected @ ---=-wu-w-- 2.63E-002
CE-141 Not Detected W ~c--c-a-o. S.06E-002
CE-144 Not Detected @ --------- 2.04E~001
CM-2423 Not Detected W «--—-—----- 1.4BE-0021
CO-56 Not Detected @ ----wu---- 2.B9E-002
Co-57 Not. Detected 2.63E-002
CO-58 Not Detected 2.668E-002
CO-60 Not Detected 2.84E-002
CR-51 Not Detected 2.24E-001
CsS-134 Not Detected 3.54E-002
Cg8-137 Not Detected 2.51E-002
EU-152 Not Detected 7.83E-002
EU-154 Not Detected 1.38E-001
EU-155 Not Detected 1.21E-001
FE-59 Not Detected §.66E-002
GD-153 Not Detected 8.8B6E-002
HG-203 Not Detected 2.96E-002
I-131 Not Detected 4.13E-002
IR-1%2 Not Detected 2.44E-002
= K-40 1.66E+001 2.63E-001
-52 Not Detected 5.85E-002
d\g-sq Not Detected 2.91E-002
MO-59 Not Detected 9.82E-001
NA-22 Not Detected 3.18E-002
NA-24 Nct Detected 3.86E+001
ND-147 Not Detected 2.29E~-001
NI-57 Neot Detected 9.21E-001
RU-102 Not. Detected 2.62E-002
RU-106 Not Detected 2.23E-001
SB-122 Not Detected 1.69E-001
SB-124 Not Detected 2.47E-002
SE-125% Not Detected 7.23E-002
SN-113 Not Detected 3.14E-002
SR-BS Not Detected 3.22E-002
TA-182 Not Detected 1.34E-001
TA-183 Not Detected 8.03E-001
TL-201 Not Detected 6.15E-001
Y-88 Not Detected 2.15E-002
ZN-€5 Not Detected 8.75E~002
ZR-95 Not Detected 4 _55E-002
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Sandia National Laboratories
e Radiation Protection Sample Diagnostics Program

*

*
*

9/20/02 2:10:34 AM *
e Y I I I I I I L R s T I I T I
*

*
* Analyzed by: / /’ Reviewed by: é@é¥>’
khhdkhkdbhkhrrdhkdkrkdhkkkk * &k okk g&******t****t**** oo g S ok g ok ko o

Customer SANDERS, M (6135)
Customer Sample ID : 059850-003

Lab Sample ID 20131514

Sample Description 6720/1111-SP1-BH1-10-8

Sample Quantity 738.000 gram

Sample Date/Time 9/13/02 8:45:00 AM
Acquire Start Date/Time 5/20/02 12:30:19 AM
Detector Name LABQ2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved, Elther isotope may be overestimated.
*************************************************t*******************t*tt

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 6.67E-001
RA-226 1.78E+000 4 .95E-001 6.33E-001
PB-214 6.29E-001 9.56E-002 5.8lE-002
- BI-214 S.85E-001 9.54E-0072 5.02E-002
iB-210 Not Detected @ --------- 2.54E+001
TH-232 6.20E-001 3.01E-001 1.86E-00Q1
RA-228 8.04E-001 1.45E-001 1.04E-001
AC-228 6.83E-001 1.35E-001 9.86E-002
TH-228 5.72E-001 3.90E-001 6.00E-001
RA-224 7.72E-001 1.77E-001. 8.18E-002
PB-212 6.70E-001 9.86E-002- 31.61E-002
BI-212 7.94E-001 2.62E-001 1.30E-001
TL-208 6.77E-001 1.16E-001 8.36E-002
U-235 " Not Detected @ --------- 2.05E-001
TH-231 Not Detected @ --------- 1.03E+001
PA-231 Not Detectgd --------- 1.24E+000
TH-227 Not Detected  --------- 3.14E-001
RA-223 Not Detected  -------=-- . -
; 2.41E 001 ﬂﬁjb'zosgf
PB-211 Not Detected  ----=u--- 7T.08E-001 'r bﬁ
TL-207 Not Detected @ ----=----- 1.05E+001
AM-241 Not Detected  --------- 3.84E-001
PU-239 Not Detected  --ec----- 3.81E+002
NP-237 Not Detected  --------- 2.01E+000
PA-233 Not Detected @ ~--vwc--o-- 4 .91E-002
TH-229 Not Detected  --------- 2.20E-001

V Noreremp

>




[Summary Report]

_Nuclide

] Name
gG-—lO 8m

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.58E+001

Not Detected
Not Detected
Not Detected
Nct Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detectred
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-gigma .
Error

---------
—————————
---------
—————————
.........
_________
_________
---------
—————————
---------
---------
---------
_________
---------
—————————
_________

20131514

MDA
{(pCi/gram )}
3.10E-002
2.38E-002
4.43E-002
2.21E-001
4.5BE-001
2.63E-002
5.22E-002
2,0BE-CO1
1.54E-001
2_83E-002
2,72E-002
2.80E-002
3.12E-002
2.37E-001
3.53E-002
2,.49E-002
8.09E-002
1.43E-0G1
1.21E-001
6.41E-002
S5.27E-002
3.08BE~-002
4.47E-002
2.47E-002
2.52E~-001
5.53E-002
2.53E-002
1.01E+000
3.55E-002
4,38E+001
2.34E-001
9.69E-001
2.61E~-0Q2
2.20E-001
1.79E-0Q1
2.41E-002
7.27E-002
3.17E-002
3.33E-002
1.33E-001
B8.15E-0Q1
6€.35E-001
2.25E-002
8.71E-002
4.42E-002
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* _ Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 3:51:31 AM *

: Y R A E I 1 R R  E A F R R T R R R R L R R Y T L R 2 R R X R L R R e
" Analyzed by:

4
4,. 7, Zo/cl- Reviewed by: Tm/ﬁ}-—
Fhkdrkkdkkthkhdhkkddida dedk ok ok S ok % % kg W s b e de ok o ok o e ke ok ok 2 hhkdkdkhkhrdrhktid

*
*

Customer : SANDERS, M (6135)
Customer Sample ID : 059851-003
Lab Sample ID : 2013158158

Sample Description
Sample Quantity

6720/1111-SP1-BH1-15-§
805.000 gram

Sample Date/Time : 8/13/02 9:00:00 AM
Acquire Start Date/Time : 6/20/02 2:12:17 AM
Detector Name + LABOQ2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated,
e ek dede wok b % *****i*****i**************._'**'*********i*************************

Nuclide Activity 2-gigma . MDA
Name {(pCi/gram ) Error (pCi/gram )
U-238 Not Detegted @ ---=--=awc- 5.99E-001
RA-226 1.84E4+000 4.81E-001 6.00E-001
PE-214 7.00E-001 1.03E-001 5.47B-002
BlI-214 6.17E-001 S.B3E-002 4. .75E~002
PE-210 Not Detected  ------=-=~ 2.38E+001
H~232 4.67E-001 2.40E-001 1.87E-001
RA-228 €.49E-001 1.22E-001 S5.50E-002
AC-22B 6.04E-001 1.16E-001. 7.468B-002
TH-228B 3.14E-001 3.73E-001 5.99E-001
RA-224 7.44E-001 1.68E-001" 6.77E-002
PB-212 6.23E-001 8.15E-0D2. 3.27E-002
BI-212 7.33E-001 2.59E-001. 3.3%E-001
TL-208 S.45E-001 9.40E-002 . 6.58E-002
U-235 Not Detected 2.01E-001
TH-231 Not Detected 9.48E+000
PA-~-231 Not Detected 1.12E+000
TH-227 Not Detected 2.B87E-001
RA-223 Not Detected 2.26E-001
RN-219 Not Detected 3.06E-001
PR-211 Not Detected @ ------=~«- 6.81E-001
TL-207 Not Detected @ --------- 1.05E+001
AM-241 Not Detected W --w------ 3.69E-001
PU-238 Not Detected  ---=----- 3.58E+002
NP-237 Not Detected --------- 1.8SE+000
PA-233 Not Detected  ---ww---- 4. 83E~-002
TH-229 Not Detected @ -~----o---- 1.99E-001




[Summary Report] - Sample ID:

Nuclide

‘::fame
G-108m

AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CC-60
CR-51
CS-134
Cs8-137
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IR-192
K-40

MN-52
‘ N-54
0-8939

NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
5B-125
SN-113
SR-B5
TA-182
TA-183
TL-201
Y-88
ZN-€5
ZR-95

v

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.42E+0Q01

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-gigma -

Error

- -
- - -
L
- — o gm
-e—— -
e -
- -
- - - -
- -

---------
- - —— -
-----------
_________
.............
-----------
_________
---------
---------
—————————
---------
—————————
—————————
_________
—————————
__________
_________

: 20131515

MDA
(pCi/gram )
2.87E-002
2.28E-002
4,24E-002
2.06E-001
4.15E-001
2.4BE-002
4 .9BE-002
1.97E-001
1.39E-001
2.79E-002
2.64E-002
2.63E-002
2.8B1E-002
2.14E-001
3.39E-002
2.50E-002
7.81lE-002
1.32E-001
1.14E-001
S.70E-002
8.61E-002
2.73B-002
4.06E-002
2.26E-002
2.28E-001
5.25E~-002
2.75E-002
$.26E-001
3.37E-002
4.45E+001
2.33E-001
9.31E-001
2.41E-002
2,14E-001
1.77E~-001
2.44E-002
6.66E~-002
3.03E-Q02
2.B9E-002
1.27E-001
7.90E-001
6.21E-001
2.02E-002
8.18E-002
4.45E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program : *
Ko 9/20/02 5:33:30 AM *

IEEEEEEEELIIEEESEEERRRGASERER A ARR S AR AR RS R R s R 22 SR XS X X 2 J

*
* Analyzed by: ’4£*** ?! Reviewed by K/ *
C dode otk v e he ke e ok ok ke dr ok vk e ok ok ke * & i***********i******** ** *i*****i**i*
Customer SANDERS, M (6135)
Customer Sample ID 059852-003
Labk Sample ID 20131516

Sample Description 6743/1087-SP1-BH1-8-8

Sample Quantity 832.000 gram
Sample Date/Time 9/17/02 10:12:00 AM
Acquire Start Date/Time g/20/02 3:53:15 AM

Detector Name : LABO2

Elapsed Live/Real Time : §000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
RS T XA X R R AR R R R ES R RR AR R R R R R RATERR IR A FEEE RS BEE EE R YR R

Nuclide

Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected -----=---- 6.21E-001
RA-226 1.61E+Q00 4.74E-001 6.24E-001
PB-214 6.02E-001 9.15E-002 5.76E-002
BI-214 S5.4€E-001 B.83E-002 4 _53E-002
~PB~-210 Not Detected  -----«-== 2.35E+001
%:-232 6€.87E-001 3.23E-001 1.66E-001
-228 7.7%E-001 1.3BE-001 9.72E-002
AC-22B §€.73E-001 1.28E-001 B.64E-002
TH-228 §.64E-~001 3.60E-0Q01 5.37E-001
RA-224 7.83E-001 1.72E-001 5.79E-002
PB-212 6.98E-001 1.02E-001 3.25E-002
BI-212 8.54E-001 2.54E-001 3.06E-001
TL-~-208 5.87E-001 9.87E-002 6.58E-002
U-235 7.83E-002 1.49E-001 1.90E-001
TH-231 Not Detected  «---c---a 2.59E+000
PA-231 Not Detected = «---cucc-- 1.16E+000
TH-227 Not Detected @ -==v-s--- 2.98E-001
RA-223 Not Detected @ ---=---=- 1.43E-001
RN-219 Not Detected  ~---ueaeo- 2.97E-001
PBE-211 Not Detected  ----w---- 6.82E-001
TL-207 Not Detected @ --------- 1.05E+001
AM-241 Not Detected  --------- 3.53E-001
PU-239 Not Detected  --------- 3.55E+002
NP-237 Not Detected @ ~=-=~----- 1.90E+000
PA-233 Not Detected @ --------- 4 ,58E-002
TH-229 Not Detected . ----o---- 2.01E-0021




[Summary Report]

Nuclide

‘:;?ame
G-108m
AG-110m
BA-133
BE-7
CDh-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
COo-519
CC-¢e0
CR-51
CsS-134
Cs5-137
EU-152
EU-154
EU-155
FE-559
GD-153
HG-203
I-131
- IR~192
K-40
N -52
\etio 55
0-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-10&
SE-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-55

Activity

{pCi/gram )
Notr Detected
Not Detected
Not Decected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

' Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Mot Detected
Not Detected

1.45E4+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dectected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

—————————
_________
_________
.........
_________
_________
_________
---------
_________
—————————
—————————
---------
_________
—————————

20131516

MDA
(pCi/gram )
2.81E-002
2.20E-002
4.10E-002
1.81E-001
1.24E-001
2.35E-002
4_34E-002
1.91E-001
1.44E-001
2.47E-002
2.54E-002
2.33E-002
2.81E-002
1.98E-001
3.22E-002
2,38E-002
7.59E-002

'1.28E-001

1.11E-001
£.32E-002
B.35E-002
2.69E-002
2.72E-002
2.15E-002
2.39E-001
3.32E~-002
1.33E-002
3.37E-001
3.17E-002
5.37E-001
l1.68E-001
8.31E-002
2.30E-002
2.20E-001
6.01E-002
2.27E-002
6.58E-002
2.98E~-002
2_B9E-002
1.18E~001
4.40E-001
2.50E-001
2.17E-002
7.72E-002
4.29E-002
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* Sandia National lLaboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 7:41:53 AM , *

kA A A I A Ak kA AR AR A AT hhkdkdkdedededkdwdkdrddeddo b o s oo dr o ok o o ok % vk o o d v v o o S o b ok v e o ok d o i e o e ke
*

Analyzed by: ///x.. ?/2_0 ¢z Reviewed by: #7//){’,/4;\_ *
(22 ZEE SR REAR SRS SRR AAERES SRR ERRl ARl RsE SRRt dd XS X Wk % LA A SRR XS 2R & X
Customer ' : SANDERS, M (6135)

Customer Sample ID 059853-003
Lab Sample 'ID 20131517

Sample Description 6€743/1087-SP1-BH1-13-8

Sample Quantity 779.000 A gram

Sample Date/Time 9/17/02 10:42:00 AM
Accuire Start Date/Time 9/20/02 .5:35:13 AM
Detector Name LABO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
t***t****i****ft**i***t*t*************************************t**********

Nuclide Activity 2-8igma MDA
Name (pCi/gram ) Error {pCi/gram )
U-238 Not Detected = -----=---- 6.29E-001
RA-226 1.70E+000 4,93E-001 €.46E-001
PB-214 7.12E-001 1.04E-001 5.22E-002
BI-214 5.75E-001 9.36E-002 4,98E-002
PB-210 Not Detected - --------- 2.52E+001
-232 7.48E-001 3.55E-001 1.96E-001
~-228 6 .58E-001 1.26E-001 1.10E-001
AC-228 7.26E-001 1.33E-001 7.27E-002
TH-228 1.01E+00¢C 4.00E-001 5.60E-001
RA-224 8.62E-001 1.B8E-001 5.62E-002
PB-212 7.3%E-001 1.08E-001 3.45E-002
BI-212 7.28E-001 2.77E-001 3.74E-001
TL-208 6.48E-001 1.08E-001 6.8B9E-002
U-235 Not Detected @ «-------- 2.05E-001
TH-231 Not Detected  ----c--o-- 1.01E+001
PA-231 Not Detected @ --------- 1.18E+000
TH-227 Not Detected @ ---cwo---- 3.15E-001
RA-223 Not Detected @ --------- 1.88E-001
RN-219 Not Detecte@ - --------- 3.12E-001
PB-211 Not Detected @ --------- 7.08E~001
TL-207 Not Detected W ~»------- 1.06E+001
AM-241 Not Detected  ---veco--- 3.72E-001
PU-~239 Not Detected W --------- 3.64E+002
NpP-237 Not Detected  --------- 1.96E+000
PA-233 Not Detected W -—--wo----- 4 .BBE-002
TH-229 Not Detected = «--c-c---- 2.08E-001




[Summary Report) —‘Sample ID:

Nuclide

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
8.77E-002
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.42E+001
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected-

Not Detected
Not Detected
Ncot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-gigma
Error

- - -
- -
- -
- e -
- e m -
- -
- e -
-—— e -
i T S —
- -
- e -
R .
- —— - -
e T —
- - -

- e e -

---------
---------
---------
_________
_________
—————————
_________
---------
---------
—————————
---------
_________
_________
—————————
---------

20131517

MDA

(pCi/gram )

- s o oma o an o

3.04E-002
2.33E-002
4.31E-002
1.34E-001
1.35E-0D1
2.51E-002
4.66E-002
2.00E-001
1.47E-001
2.81E-002
2.64E-~-002
2.70E-002
2.93E-002
1.98E-001
3.48E-002
2.53E-002
7.89%E-002
1.40E-001
1.18E-001
5.74E-002
8.60E-002
2.74E-002
2.86E-002
2.29E-002
2.15E-001
3.33E-002
2.73E-002
3.53E-001
3.22E-002
6.36E-001
1.84E-001
8.83E-002
2.29E-002
2.17E-001
6.34E-002
2.49E-002
6.89E-002
3.18E-002
3.04E-002
1.23E-001
4.67E-001
2.59E-001
2,08E-002
8.09E-002
4.23E-002

on diFmt Taee
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 9/20/D02 9:26:50 AM 4 *

IZFEXTXLEEIEEEENSESE SRS SRS S AR R R RSNl R R L X222 2]

*
alyzed by: é‘ zd j Reviewed by: 3 4 *
v e dedede e g ek h ko ko kR Ak LEE X & ?‘ &***************** **********i**t

- Customer SANDERS, M (6135)
Customer Sample ID 059854-003
Lab Sample ID 20131518

Sample Description
Sample Quantity
Sample Date/Time 9/17/02 12:40:00 PM
Acquire Start Date/Time 9/20/02 7:54:5% AM
Detector Name :+ LARO2
Elapsed Live/Real Time 8000 /

6734/1089-SP1-BH1-9-8S
741.000 gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
IR A X S E A SRR RIS EREL RS SRS R TR AR R R AR AR R R ST LY BB N T X R X E T EE TR IR TR R

Nuclide Activity 2-sigma MDA
Name (pCi/gram } Error (pCi/gram )}
U-238 Not Detected -------~-- 5.38BE-001
RA-226 1.26E+000 4.02E-001 5.37E-001
PB-214 4.05E-001 6.75E~002 5.00E-0Q02
BI-214 3.8B1E-001 6.65E-002 4.04E-002
PB-210 Not Detected  --------- 2.12E+001
\ k~232 4 .68E-0C1 2.35E-001 1.65E-G01
-228B 3.07E-Q01 1.02E-Q01 1.25E-001
AC-228 Not Detected @ ------=-- 1.3BE-001
TH-228 Not Detected @ ----cw--- 5.4BE-001
RA-224 4.79E-001 1.24E-001 7.66E~002
PB-212 4.37E-001 &§.68E-0D2 3.03E-002
BI-212 5.20E-001 1.93E-001 2.44E-001
TL-208 3,.58E-001 7.69E-002 6.41E-002
U-235 Not Detected @ ------«-- 1.77E-001
TH-231 Not Detected @ -=-=--w--- 8.38E+000
PA-231 Not Detected @ +~v---o-- 1.12E+000
TH-227 Not Detected  ---=----- 2.58E-0021
RA-223 Not Detected = «~----u-- 1.56E-001
RN-219 Not Detected  —wceeewcan 2.64E-001
PB-211 Not Detected -=------a- 6.13E-001
TL-207 Not Detected  -=---v---- $.83E+000
AM-241 Not Detected  --------- 3.22E-001
PU-2339 Not Detected @ ---wwm--- 3.1BE+002
NP-237 Not Detected  --------- 1.70E+000Q
PA-233 Not Detected - ------a-_. 4.14E-002
TH-229 Not Detected @ w--en---- 1.78E-001




[Summary Report] - Sample ID: 1 20131518

Nuclide Activity ' 2-gigma MDA
ame (pCi/gram ) Exrror - (pCi/gram )

G-108m Not Detected @ --------- 2.58E-002
AG-110m Not Detected @ --------- 2.05E-002
BA-133 Not Detected  -----wc--. 3.69E-002
BE-7 Not Detected @ -----co-- 1.73E-001
CD-115 Not Detected @ --------- 1.14E-001
CE-139 Not Detected = -w-c-c-o-ooo 2.20E-002
CE-141 Not Detected  ---v-ccw- 4.08E-002
CE-144 Not Detected @ =a-cceceo-- 1.71E-001
CM-243 Not Detected  -~-------- 1.22E-001
CC-56 Not Detected  ---c----- 2.50E-002
Cco-57 Not Detected — --------- 2.24E-002
CC-518 Not Detected @ --------- 2.54E-002
CO-60 Not Detected @ ---=------ 2.71E-002
CR-51 Not Detected  ~=2----_-_-- 1.75E-001
CS-134 Not Detected @~ -----c-ac. 2.83E-002
C§-137 Not Detected @ -acweo-__ 2.17E-002
EU-152 Not Detected @ =wec------ 6.74E-002
EU-154 Not Detected  --co-v-aa 1.19E-001
EU-155 Not Detected @ ---cemuooao 1.03E-001
FE-59 Not Detected @ -w-e-o--. 5.34E-002
GD-153 Not Detected @ -«-----_- 7.60E-002
HG-203 Not Detected  -<---a-._ 2.40E-002
I-131 Not Detected @ -----uao- 2.63E-002
IR-192 Not Detected — ~c--e-io-. 1.86E-~002
K-40 : 1.35E+001 1.84E+000 2.27E-001
-52 Not Detected @ -«c-c-c-aa__ 3.33E-002
!g-54 Not Detected @ -w---.__. 2.428-002
C-99 Not Detected W -coceacao-. 3.44E-001
NA-22 Not Detected — ~~-w--a--. 3.21E-002
NA-24 Not Detected @ -w-eceoaa- 5.17E-001
ND-147 Not Detected @ -woeooo_. 1.72E-001
NI-57 Not Detected @ ----c--aa. 6.86E-002
RU-103 Not Detected  -~-—oo.__. 2.086E-0D2
RU-106 Not Detected W -—w-a-o-__. 1.959E-001
SB-122 Not Detected W -—----___. 5.72E-002
SB-124 Not Detected @ -c-cmcecuaa 2.16E-002
SB-125 Not Detected @ -«----o.- 5.24E-002
SN-113 Not Detected — -w-we-oc-oo 2.64E-002
SR-BS5 Not Detected @ ----o___. 2.79E-002
TA-182 Not Detected — ----ecwmo-. 1.05E-001
TA-183 Not Detected W -~--ucwo-_-< 4.04E-001
TL-201 Not Detected W -vccccma-. 2.23E-001
Y-B88 Not Detected @ -------_. 2.11E-002
ZN-65 Not Detected\ --------- 7.17E-D0D2
ZR-95 Not Detected  ~~---o--.. 31.%96E-0DD2

J
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* Sandia National Laboratories o *
* Radiation Protection Sample Diagnostics Program *
* 9/20/02 11:08:49 AM *

(:::*****************i**************************************t*************-

Analyzed by:

s e o e vk v gk ok gk ko g ok b e ke ok

Customexr

Customer Sample ID

Lab Sample 'ID

Sample Description
Sample Quantity :
Sample Date/Time :

Acquire Start Date/Time

PDetector Name

Elapsed Live/Real Time

Comments:

. . *
P NI 76 V. Mot by'%é.fé’/&z’
oy 3" N Y L L E T L R 1 N Y T T X L]

*

SANDERS, M (61135}

055855-003
20131519
6734/1089-SP1-BH1-14-8
815.000 gram
9/17/02 12:45:00 PM
9/20/02 9:28:34 AM
LARO2
gooo /

6002 seconds

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
L E A XSS AR RS RS RXERR SRt l i ot il i sl Rt R Rl 2 At iR R X X

Nuclide
Name

A
(p

' Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

ctivity

Ci/gram ) -
Detected
8.15E-001
4 _44E-001
3.63E-001
Detected

.04E-001
.16E-001
.70E-001
.50E-001
.3BE-001
.82E-001
.94E-001
.15E-001

s b U Wb D

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted

Detected
Detected
Detected
Detected
Detected

2-gigma MDA
Error {pCi/gram )
--------- 5.31E-001
3.79E-C01 5.60E-001
7.06B-002 4&.77E-002
§.41E-002 4 ,26E-002
--------- 1.97E+001
Z2.40E-001 1.29E-001
9,14E-002 9.89E-0C2
9.55E-002 6.69E-002
1.45E-001 2,.78E-00]
1.32E-001 7.45E-002
7.23E-002 2.80E-002
2.14E-001 2.96E-001
7.54E-002 5.62E-002
--------- 1.72E-001
--------- 8.54E+000
--------- 1.03E+000
--------- 2.55E-001
--------- 1.5BE-001
--------- 2.60E-001
--------- 6.04E-001
--------- 8.70E+000
————————— 3.07E-001
--------- 3.13E+002
————————— 1.68E+000
————————— 4.10E-002
--------- 1.82E-001




[Summary Report] -~ Sample ID:

Nuclide

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.38BE+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not. Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nol: Detected
Not Detcected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma

- e e -

I A e

-—

_—— o

- -

- = — -

W A o e -

- -

- -

- = -

- e e e e - -

- e

- A = -

- e e -

- e A

-

- et e

- - - - - -

——— - - -

—— - — -

e e m -

- -

- v -

- A e - -

—————————

- e e a

- - - -

-t -

201315189

MDA

(pCi/gram )

WAHNWHNNANAFNOUHFEFUNWRONWNKHODMNMCUOUREEFARDENONOORERBRWONERWBNN

- - -

.56E-002
.04E-002
- 46E-002
.82E-001
.14E-001
.09E-002
.93E-002
.67E-001
.24E-001
.34E-D02
.23E-002
.32E-002
.58E-002
.80E-001
.84E~-002
.22E-002
.72E-002
.18E-001
.01E-001
.22E-002
.37E-002
.35E-002
.45E-002
. 38E-002
.01E-001
.06E-~002
.37E-002
.23E-001
.89E~002
.48E-001
.63E-001
.85E-002
.05E-002
.59%E-001
.01E~002
.1DE-002
.04E-002
.63E-002
.S9E-002
.10E-001
.BSE-~-DQ1
.23E-001
.75E-002
.9BE-002
.96E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program -

X 9/19/02 9:04:28 PM *
i ******‘t*********************************************t*****************

*
Analyzed by: 4, [ﬂ( Reviewed by: ;i/f)p£ *
LA AR EES A SRS ERESE R ***? % AR A A AR EERE RS SRS RS D] *********i***

Customer SANDERS, M (6135)
Customer Sample ID : 0598%89-001
Lab Sample ID : 20131511

Sample Descripticn
Sample Quantity

Sample Date/Time
Acquire Start Date/Time

6721/1090-DF1-BH2-4-DU
704.000 gram
9/13/02 10:16:00 AM
9/19/02 7:24:13 PM

Detector Name + LARO2
Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
************************************************************i*******i‘****

st

Nuclide Activity 2-sigma MDA
Name (pCifgram ) Error (pCi/gram )

U-238 Not D=tected ~~-==c-=-- 6.52E-001
RA-226 1.88E+000 5.17E-001 6.59E-001
PB-214 6.94E~-001 1.04E-0D1" . S5.98BE-002
BI-214 5.82E-001 9.55E-002. 5.14E-002
L PB-210 Not Detected = --------- 2.61E+001
‘ !H—232 7.71E-001 3.63E-001 1.83E-001
-228 7 .85E-001 1.44E-001 1.08E-001
) AC-228 €.B8E~00Q1 1.39E-001 1.09E-001
TH-228 5.B8E-001 3.85E-001. 6.07E-001
RA-224 8.47E-001 1.89E-001 6.18E-002
PB-212 7.02E-001 1.03E-001" 3.55E-0Q02
BI-212 6.12E-001 2.63E-001 3.64E-001
TL-208 6.17E-001 1.07E-001’ 7.51E-002
U-235 Nat Detected — --------- 2.07E-001
TH-231 Not Detected @ -----ccaa. 1.05E+001
PA-231 Not Detected  ==w--e--- 1.23E+000
TH-227 Not Detected @ --------- 3.20E-001
RA-223 Not Detected @ ---vcwe-—-- 2.47E-001
RN-219 Not Detected @ -----cu_-- 3.40E-001
PB-211 Not Detected @ ---ce---- 7.56E-001
TL-207 Not Detected  --------- 1.18E+001
AM-241 Not Detected  ------.-°_. 3.83E-001
PU-239 Not Detected @ ---w-e---- 3.87E+002
NE-237 Not Detected @ ------w--- 2.02E+000
PA.233 Not Detected W --------- 5.24E-002
TH-229 Not Detected  «cccc-eooo-. 2.19E-001




(Summary Report}] - Sample ID:

: 20131511
clide Activity 2-sigma MDA
ame (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected  ---=------ 3.12E-¢0C2
AG-110m Not Detected @ =----cm-- 2.60E-002
BA-133 Not Detected  --------- 4 ,.68E-002
BE-7 Not Detected  --------- 2.15E-001
CDh-115 Not Detected @ --------- 4.26E-001
CE-13% Not Detected  --------- 2.67E-002
CE-141 Not Detected  -----~--- 5.18E-002
CE-144 Not Detected  ----—---- 2.06E-001
CM-243 Not Detected — -=-=----- 1.54E-001
CO-5¢ Not Detected  -----—-=--- 3.02E-002
Co-57 Not Detected @ =---c-—-- "2.77E-002
CQO-58 Not Detected  --------- 2.80E-002
CO-60 Not Detected  --=----=--- 3.08BE-Q02
CR-51 Not Detected @ --==----- 2.30E-001
CS-134 Not Detected @ ----=~---- 3.6BE-002
cs-137 Not Detected --=-~«-=-- 2.92E-002
EU-152 Not Detected ---—==--- 8.25E-002
EU-154 Not Detected  -----=---- 1.43E-001
EU-155 Not Detected @ ---------. - 1.23E-001
FE-59 Not Detected ————————— 6.27E-002
GD-153 Not Detected  ------n-- S.16E-D0D2
HG-203 Not Detected  «---veu--- 3.01E-002
I-131 Not Detected @ --—--v---- 4 .28E-002
IR-192 Not Deteécted  --------- 2.51E-002
-40 1.56E+001 2.128+000 2.81E-001.
~-52 Not Detected  ----w---- 5.22E-002
-54 Not Detected  --------- 1.7%E-002
0-99 Not Detected @ =-=r=w---- 1.02E+000
NA-22 Not Detected  ----—---- 3.37E-002
NAh-24 Net Detected  --------- 3.44E+001
ND-147 Not Detected @ --------- 2.32E-001
NI-57 Not Detected = ~w=v-e-e--- 8.57E-001
RU-103 Not Detected  ----=---- 2.68E~-002
RU-106 Not Detected @ ----=a---- 2.37E-001
SB-122 Not Decected — =---cce-u-- 1.77E-001
SB-124 Not Detected  -------=-- 2.64E-002
SB-125 Not Detected ——m——————- 7.34E-002
SN-113 Not Detected @ ----e-o-- 3.40E-002
SR-85 Not Detected — «-we----o- 3.21E-002
TA-182 Not Detected @ ----=---- 1.36E-001
TA-183 Not Detected  ----c-ec-- 7.83E-001
TL-201 Not Detected @ -----a--. - 6.14E-001
Y-88 Net Detected ™  ~eemee--o 2.44E-002
ZN-65 Not Detected @ ~----ono- 8.81E-002
ZR-95 Not Decected @ --------- 4.86E-002

D




I R R R EEARZ2222XR A XL 2 2222222 i st st il as it il il i il s it i sl i 2y X R

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostice Program *
- 9/20/02 1:05:56 PM *

IZEEEEZEAS RS RS XSS ARRR LR AR RS RRSRRER R Rt ARt Rl el REXERT XY

*
* Analyzed by: LA 2 za[az Reviewed by: jﬁ? % *
khkdkhdk ko k ko dhik 2 2RSS 43R ERE XSRS EE RS X 2R 2 Ak hkhkthrhd ki

Customer SANDERS, M (6135) .
Customer Sample ID LAB CONTROL_SAMPLE_USING_CG-134
Lab Sample ID : 20131520

Sample Description

MIXED GAMMA_ STANDARD CG-134
Sample Quantity

1.000 Each

Sample Date/Time 11/1/90 12:00:00 PM
Acquire Start Date/Time 9/20/02 12:55:40 PM
Detector Name : LaBO1

Elapsed Live/Real Time : 600 / 604 seconds

Commentsg:

(A SR SR A EREER R R AR RS RS AR RRRRE RSl R R R Rl R RS EEESR R R E TR EEEZXZTRRL LR LR

Nuclide Activity 2-sigma MDA
Name (pCi/Bach ) Error (pCi/Each )

-238 Not Detected  --------- 2.58E+003
RA-226 .Not Detected @ --------- 5.57E+003
PB-214 Not Detected  -~-----+~-- &.83E+002
BI-214 Not Detected @ -=-wecre-- 5.8B4E+002
PB-210 Not Detected  ------~-- S.61E+004
H-232 Not Detected @ ----r--w~- 2.14E+003
‘A-228 Not Detected  --------- 2 .48E+003
C.228 Not Detected  --=-e----- 1.51E+Q003
TH-228 Not Detected -=--e---- 4.67BE+005
RA-224 Not Detected @ ~--==-w-- 2.33E+004
PB-212 Not Detected @ --------- 3.43E+004
BI-212 Not Detected @ ---c--c---- 3.03B+005
TL.-208 Not Detected @ ------—--- 6.67E+0042
U-235 Not Detected  ---vceo-n-- 1.36E+003
TH-231 Not Detected @ ---vo----- 4 .04E+004
PA-231 Not Detected @ --------- 1.38E+004
TH-227 Not Detected @ --------- 2.59E+003
RA-223 Not Detected  ----w---- 1.00E+026
RN-219 Not Detected  ---wcwe-- 6.60E+003
PB-211 Not Detected @ --------- 1.49E+004
TL-207 Not Detected -v---a--- 2.30E+005
AM-241 8.99E+004 1.30B+004 1.B8E+003
FU-239 Not Detected @ ---ec----- 2.40E+006
Np-237 Not Detected @ ----cea---- 1.24E+004
PA-233 Not: Detected @ -=-c-—----- 5.8S2E+002
TH-229 Not Detected @ -c-c-wao-- 1.29E+003




[Summarxy Report]

Nuclide
‘ame

Activity

{(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected

- Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

7.81E+004
Not Detected
Not Detected

6.88E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

R

.........
__________
_________
.........
.........
_________
_________
.........
_________
.........
---------
.........
_________
_________
.........
_________
e mm-——--
.........
_________
---------
.........
.........
.........

- - -

s 20131520

MDA
{pCi/Bach )
3.10E+002
2.72BE+008
9.38E+002
1.00E+026
1.00E+026
5.53E+011
1.00E+026
5.21E+007
2.10E+003
2.89E+019
1.09E4007
7.73E+020
8.15E+002
1.00E+4026
1.53E+004
3.92BE+002
S.42E+002
3.52E+002
4.23E+003
1.00E+026

-1.0BE+008

1.C00E+026
1.00E+026
1.38E+020
1.37E+003
1.00E+026
4.55E+008
1.00E+026
4.24E+003
1.00E+026
1.00E+026
1.00E+02¢
1.00E+026
9.1BE+006
1.00E+026
1.00E+026
2.38E+004
1.03E+014
1.00E4+026
2.57E+014
1.00E+026
1.00E+026
3.07E+014
l.95E+008
1.00E+026




*************************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program o *
* e 9/20/02 12:39:50 PM *

*
Analvzed by: AL Reviewed by: J/’ ' *
******2"* ****X'***i***i *'***YIE'SLO*‘;***************X**%@ p&***********
Customer ‘ : SANDERS, M (6135)

Customer Sample ID : LAB_CONTROL SAMPLE_USING_CG-134
Lab Sample ID : 20131521

‘ R Y 2 2 2 2 S 222222222 2R S22 222 2R R R AR AR R R R Rl sttt hd bt

Sample Description : MIXED_GAMMA_STANDARD CG-134
Sample Quantity : 1.000 Each
Sample Date/Time + 11/01/90 12:00:00 PM

Acquire Start Date/Time 9/20/02 12:29:34 PM
Detector Name : LABO2

Elapsed Live/Real Time : 600 / 604 seconds

Comments:
e e L A R s R 2 R 2232223232222 22222 R X222 R 2 X2 2 R A A R X 2 t X A R 2 A 2 ot LR X

Nuclide Activity 2-gigma MDA
Name {(pCi/Each )} Error (pCi/Each )

U-238 Not Detected  --------- 3.92E+003
RA-226 Not Detected @ ----=----- 5.81E+003
PB-214 Not Detected @ --------- 5.77E+002
BI-214 Not Detected --------- 4.78E+002
PB-210 Not Detected --------- 2.63E+005
-232 Not Detected -====-v--- 1.83E+003
%—228 Not Detected @ --------- 1.76E+003
Cc-228 Not Detected @ ---w---w- 1.04E+003
TH-228 Not Detected --------- 4 .28E+005
RA-224 Not Detected  -~«-=--=-- 1.70E+004
PB-212 Not Detected  -=ecw==-=-=--- 3.27E+004
BI-212 Not Detected ————— s 2.28E+005
TL-208 Not Detected @ --------- 5.28E+004
U-235 Not Detected @ -=---c=--- 1.46E+003
TH-231 Not Detected @ --------- 7.07E+004
PA-231 Not Detected @ --------- 1.23E+004
TH-227 Not Detected  --~--~--- 2.50E+003
RA-223 Not Detected  ww--e---- 1.00E+026
RN-219 Not Detected  --------- S.58E+003
PB-211 Not Detected @ ~=-—--=--- 1.28E+004
TL-207 Not Detected  ~ws-e-eo-- 1.69E+005
AM-241 8.08E+004 1.20E+004 4,.04E+003
PU-239 Not Detected @ --------- 2.69E+008
NP-237 Not Detected @ «e-------- 1.44E+004
PA-233 Net Detected --------- 5.19E+002
TH-229 Not Detected = ---=------ 1.49E+003
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* : Sandia National Laboratories *

* " Radiatiocn Protection Sample Diagnostics Program *

C* Quality Assurance Report *
(i ZXI 2R LSRR R R R R AR RS LR st i Al iR R L R R R R R R R R KRR EEEE R Sy

Report Date : §/20/02 1:06:02 PM

DA File : C:\GENIE2K\CAMFILES\LCS1.QAF

Analyst : KRSANESO

Sample ID : 20131520

Sample Quantity : 1.00 Each

Sample Date : 11/1/90 12:00:00 PM

Measurement Date : 9/20/02 12:55:40 PM

Elapsed Live Time : 600 seconds

Elapsed Real Time : €04 seconds

Parameter ‘ Mean 158 Error New Value

- —a o = a  w - - . ——— = - o LI e

AM-241 ACTIVITY 8.573B-002 3.463E-003  &.985E-002

CS-137 Activity 6.B36E-002 1.364E-003 6.8B3E-002

CO-60 Activity 7.658E-Q02 3.469E-003 7.757E-002

Flags Kéy : U Boundary Tesat (Ab

= = Above . Be = Below )}
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Actiomn)
UD = User Driven N-Sigma Test (In =~ Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: ,%I b’! (2




[Summary Report] - Sample ID:

_Nuclide

Activity
{pCi/Bach )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detcected
8§.10E+004
Not Detected

- Not Detected

7.06E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-gigma
Error

—— W e
- -

-

- e - -

- — -

- . -

- —

- -

- em o ——

- e e == - -

- —

- v - -

- o - — -

R .

- e -

20131521

MDA
(pCi/Each )
2.37E+002
2.21E+008
7.74E+002
1.00E+026
1.00E+026
6.05E+011
1.00E+026
5.68BE+007
1.87E+003
2.22E+019
1.28E+007
6.15E+020
6.23E+002
1.00E+026
1.19E+004
3.16E+002
1.10E+003
2.66E+003
4.94E+003
1.00E+028
1.62E+008
1.00E+026
1.00E+026
1.24E+020
1.07E+003
1.00E+0286
3.91E+006
1.00E+026
3.69E+003
1.00E+026
1.00E+026
1.00E+026
1.00E+026
7.76E+006
1.00E+026
1.00E+026
1.89E+004
B.24E+0123
1.00E+026
1.78E+014
1.00E+0286
1.00E+026

1.85E+014

1.35E+008

1.00E+026
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* " Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *

Quality Assurance Report *

e AR R R s st R e R R s R AR R L e Y

Report Date

-

9/20/02 12:39:57 PM

QA File : C:\GENIEZK\CAMFILES\LCS2,QAF

Analyst : KRSANEO

Sample ID : 20131521

Sample Quantity : 1.00 Each

Sample Date : 11701790 12:00:00 PM

Measurement Date : 9/20/02 12:29:34 PM

Elapsed Live Time : 6§00 seconds

Elapsed Real Time : §04 seconds

Parameter Mean 18 Error New Value < LU : 8D ;: UD : BS »

AM-241 Activity 8.241E-002 3.5925E-003 8.077E-002 < : >

Cs8-137 Activity 7.182E-002 3.737E-003 7.064E-002 < : 2 >

CO-60 Activity  8.001E-002 5.10DE-0C3 8.Q078R-DD2 <« : : >

Flags Key: LU = Boundary Test {Ab = Above + Be = Below }
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Oriven N-Sigma Test {In = Investigate, Ac = Action)
BS = Measurement Bias Test {In = investigate, Ac « action)

Reviewed by: f%ég.qk%lﬂl/
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